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I "'-\i ~ TITLE PHOTOSENSI TI VE RESI N COVPOSI Tl ON
"BACKGROUND OF THE | NVENTI ON Fi el d of the Invention The
present invention relates to a photosensitive resin
conmposition and nore particllarly, to a

phot osensi ti-ve resin conposition having excellent
performances in C) transm ssion, insulation,

flatness, chem stry resistance and so on, and further,
securing reliable post-prorgsg by nininiZ|ng
outgassing that may occur in interlayer dielectrics by
virtue of. hi gh hegyTHSENSITAVERESINOCOMPOITIGNL it IS
suitable for use in interlayer dielectrics during LCD
manuf acturing process. Description of Related Art
TFT-type liquid crystal display elenments or integrated

circuit elenen j r 'V%Jl\ﬁg ics to

i nsul ate spacetgz%ﬁggﬁjl@m&ﬁidn@ﬁgrlﬁange b|Nn
interlayers. To fornwéu h.interlayer dielectrics, :
there are being used-ﬁﬂ§P5§§H§¥?¥é@ substances with

excel l ent flatness and small process nunper for

obt ale AggsqnGtiayentign relaigs dp @cvhqt%“@n%?\'% et copResision; aydmore

configuration. Further, according as the display
paujigalailyy tok phioguseasitvey sk compesitigns heviap)expadlens ngrrf@waces in

the structure of TFT-type liquid crystal display
trapdneisgion, Snataioge Sataed, thenistry sesistance nod sasnngnd &mthencsgeuring

that the flatness is increased by making the film
relfaBleGHOREHScAE by inflhiafikiay @ltgdéstd bt haSodchi kinteAhga dididugrics by

interlayer dielectrics applied to LCD manufacturi ng

virtue of high heat resistance property so that it is suitable for use in interlayer dielectrics

during 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.



process require excellent high-heat resistance. 4 2
In prior arts, the interlayer dielectrics conprise
PAC, binders, solvents, etc. and acryl resins have
been nostly used as the bind2rs. However, the acryl
resins are difficult to exhibit high heat resistance
that is required for interlayer dielectrics and
therefore, they affected the reflectivity, adhesion

and §QrR aRE, i Blieddvel GRlcanids compask PATRBIRES, oM, etc. and
equi pnents due to outgassing. Accordingly, studies
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praReBeesHs reqiredlCD substrate conprising a cured product
of the photosensitive resin and a pattern formation
met hod of an LCD substrate using the photosensitive
resin conposition. It is another object of the

i nvention to proyiRIARRSE PRENNVENEIONS N
conposi tion
" In order to solve the problems of the prior arts, it is an object of the present
invention to provide a photosensitive resin composition having excellent performances 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 LCD manufacturing process, an LCD substrate comprising a cured product of the

photosensitive resin and a pattern formation method of an LCD subsirate 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 interlayer 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



havi ng excel l ent high heat resistance so that it can
- ~ inmprove the reflectivity and adhesion of interlayer
- dielectrics applied to LCD manufacturing process and
cause no damage on photo eqdi pnents due to
out gassi ng, an LCD substrate conprising a cured
product of the 3 photosensitive resin and a pattern
formati on net hod of an LCD substrate using the
phADRNGiE0H Fédin \ead I£ phteers dopmaioni method ofawhiLeWe stlisgate using the
af orenmenti oned objects, the invention provides
phADLhSBEE fstl Mnpokiish.N cONposi tion conprising: a) an
acryl -based copol yner obtai ned by copolynerizing i) a
pheny] L {385 itive
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solvent. Preferably, the invention conprigses.a) 100
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wherein R is a hydroxy (OH-) or carboxy (CH;COO);
i) an unsaturated carbonic acid, unsaturated carbonic anhydride or
mixiure 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 acryl-based copolymer obtained by copolymerizing
i) 5 to 60 parts by weight of the phenylmaleimide-based compound

represented by formula 1 as described above;



i) 5to 60 parts by weight of the
u phenyl mal ei m de- based conpound represented by fornul a
| as described above; 4 4 ii) 5 to 40 parts by weight
of the unsaturated carbonic 4cid, unsaturated
carboni ¢ 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 wei ght of
the 1, 2- Gyisn@nRrhAz B\ weRPOF e udilratdd édiBorfi® Mi@Nindafurated
such an anount that the content of the solids in the
PROLAREARIahhyFidk OF prixiRTRASLE b s 10 to SO % by
wei ght. Further, the Invention provides an LCD
conpri si n u . of 0 | £
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formation method of an LCD substrate wusing the
phott8Y8AY¥I% | ve resin conposition. DETAI LED DESCRI PTI ON
OF THE INVENTION This jpvention is fyrther descrj bed
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invention is characterized by conprising a) an L
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unsat urated carboni c anhydride or m xture thereof, and
. I i 1) Futther,efh®Xiivéhtiod pprovidesiiani IDOD usts@iirisirgt & ccuealpaudack; of the
(J b) a 1, 2- qui nonedi azi de conpound; and
photosensitive resin.

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

. using the photosensitive resin composition.

DETAILED DESCRIPTION OF THE INVENTION

This invention is further described in detail.

The photosensitive resin composition of the invention is characterized by
comprising a) an acryl-based copolymer obtained by copolymerizing i) a
phenylmaleimide-based compound represented by formula | as defined above, 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,

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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c) a solvent. The acryl -based copol yner of a) used in

the invention enabl es prescribed patterns which do

not generate scum when devel oped to be readily fornmed.

u 5 The acryl-based copolynBrs of a) can be prepared

by radical reaction using i) the

phenyl mal ei m de- based conpound represented by fornul a

| above, ii) the unsaturated carbonic acid,
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iii) the epoxy group containing unsaturated conpound
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phenyl nmal ei m de or 4- carboxy phenyl nal ei m de can be
baseepinsaperated TRappREAS AP de- based conpound i s
contai ned preferably in an amount of 5 to 60 parts by
wei ghlte plienjinmadgimids-tasedl @tnpeand serresenkeil dbitformula hef abb afsed in
mononers and nore preferably 5 to 40 parts by weight.
theWh@Bntidneingprowest heias rdsestamcd land sblubdity svithy regeidglot alkdleat aqueous
resi stance is decreased and when it exceeds 60 parts
solfdoyei ght, solubility with regard to al kaline aqueous
solutions is decreased. For the unsaturated carbonic

aci OporURs hehAmafiidE BafdCeaibira | 48y GoxiphtaylMaleimide or 4-
carboxy phenylmaleimide can be employed.
The phenyimaleimide-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, methacrylic acid; unsaturated dicarbonic acids such as maleic acid, fumaric acid,
citraconic acid, methaconic acid and itaconic acid; or unsaturated dicarbonic anhydride
thereof can be used alone or by mixture and in particular, it is more preferable to use

acrylic acid, methacrylic acid or maleic anhydride in consideration of copolymerization
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thereof of a) ii) used in the invention, unsaturated
nmonocar boni ¢ acids such as acrylic acid, nethacrylic
acid; unsaturated dicarbonic acids such as maleic
acid, fumaric acid, citrac@ic acid, nethaconic aci d
and itaconic acid; or unsaturated dicarbonic anhydride
thereof can be used alone or by mixture and in
particular, it is nore preferable to use acrylic
rea@itS: anTBLRBAMY With REhid 18Tallfling iaGuébl OO thald is a development
consi deration”of copolynerization e 6 s reactivity
aﬂ%n% solubility with regard to al kaline aqueous
Blution that is a devel opment sol ution. The
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iii) used in the invention, glycidyl acrylate,
aquebdsSoflitlon §BABARS MWoatligh. gl ycidyl a-ethylacrylate,
gl ycidyl a-n- propylacrylate, glycidyl
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o- vi nyl benzyl gl yci dyl et her
methacryla)t/e, B-eth%zlg?yc)l{dyl Xcry]ate, B—etﬁ}ylglycidyl methacrylate, 3.4-epoxybutyl

acrylate, 3,4-epoxybutyl methacrylate, 6,7-epoxyheptyl acrylate, 6,7-epoxyheptyl
methacrylate,  6,7-epoxyheptyl oa—ethylacrylate, o-vinylbenzylglycidylether, m-
vinylbenzylglycidylether, or p-vinylbenzylglycidylether can be used alone or by mixture.

In particular, it is more preferable to use glycidyl 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 parts by weight. When the amount is less than
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vi nyl benzyl gl yci dyl et her, or _
p-vi nyl benzyl gl yci dyl et her can be used al one or by
m xture. In particular, it is nore preferable to use
gl yci dyl nethacrylate, (3-nmeghylglycidyl
nmet hacryl ate, 6, 7- epoxyheptyl nethacryl ate,
o-vi nyl benzyl gl yci dyl et her, m
vinylbenzylglycidylether or
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when it exceeds 70 parts by weight, the preservation
busd abielhatrylad, tiére-betypoingtheerslaies dwthybaseplateThisopropyl acrylate,
acryl - based copol yners of the invention can further
cy€loRaYy| Seethgcrylstk, 2rmethllelclohdxgb anbthersylbtay dicydlopentarodinarylate,
as a nononer. For the ol efin-based unsaturated
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i sobonyl nethacryl ate, cyc| ohexyl acr , 2-

el prenee Momeshyl semgi Brreethl; sEFEnes YN yéﬁy?wyéf’ﬁwxy styrene,
acryl ate, isobonyl acrylate, phenyl methacrylate,
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nmet hacryl ate, styrene, a- nethyl styrene, m nethyl
st yriarpartioplangit iy inost prefenable to wegl stirerteu divgclopentartyh methacrylate,
styrene,

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 S0 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.



1, 3- but adi ene, isoprene, or 2,3-dinethyl 1,3-butadiene
can be used alone or by mxture. In particular, it is
nore preferable to use styrene, dicycl opentanyl
nmet hacryl ate, or p-nethoxy gtyrene as the
ol efi n-based unsat urated conpounds in consideration of
copol yneri zation reactivity and solubility with regard
to al kal i ne aqueous solution that is a devel opnment
solution.. T | efiyn-b r TR S
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_decreased and the acryl-based copolyners are

diethyl¢rieglice! treonomethiydeslgry ediethpnlengabygol nongpthudetber, ethyleneglycol
sol uti ons which are devel opnent sol utions can be

dirsghyletient tetiylenaghyceli nedietBylether, t rethydarieglyeel uswethylsthylether,
pol yneri ze the above nononers into acryl -based

prépyixnkglyes] s mofer biiplether, e propy negipdol amohethnddthely giropydeneglycol
et hyl enegl ycol nononet hyl et her, ethyl eneglyco

prof3aRi Y | jbpaEnegRRbNY | BRVeMeR! VoReislankdlycol  methyletheracetate,
et hyl cel | osol veacetate, diethyl enegl ycol
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Ul OReTaE SRS, BIGTy PEHSITIEROR: GyIPRr ARG, drhydioxy 4-
propyl enegl ycol butyl etheracetate, propyl eneglycol

mephpd hﬁ;pmtzmgnp,r osthyh scetatep eBpy | aspietss yaenyl acetate, utyl acetate, 2-
et hyl et her propi onat e, propyl enegl yco

hygroopethet parpionae, Graidegxyp?-optye meghy qobpionate, 2-hydroxy 2-methyl

ethyl propionate, hydroxyl methyl acetate, hydroxyl ethyl acetate, hydroxyl butyl acetate,
methyl lactate, ethyl lactate, propy! lactate, butyl lactate, 3-hydroxy methyl propionate, 3-
hydroxy ethyl propionate, 3-hydroxy propyl propionate, 3-hydroxy butyl propionate, 2-
hydroxy 3-methyl methyl butyric acid, methoxy methyl acetate, methoxy ethyl acetate,
methoxy propyl acetate, methoxy butyl acetate, ethoxy methyl acetate, ethoxy ethyl
acetate, ethoxy propyl acetate, ethoxy butyl acetate, propoxy methyl acetate, propoxy
cthyl acctate, propoxy propyl acetate, propoxy butyl acetate, butoxy methyl acetate,
butoxy ethyl acetate, butoxy propyl acetate, butoxy butyl acetate, 2-methoxy methyl
propionate, 2-methoxy ethyl propionate, 2-methoxy propyl propionate, 2-methoxy butyl

propionate, 2-ethoxy methyl propionate, 2-ethoxy ethyl propionate, 2-ethoxy propyl



but yl et her propi onate, toluene, xylene,

met hyl et hyl ket one, cycl ohexanone, 4-hydroxy 4- nethyl
2- pent anone, methyl acetate, ethyl acetate, propyl
acetate, butyl acetate, 2- hgdroxy ethyl propionate,
2- hydroxy 2-nmet hyl nmethyl  propionate, 2-hydroxy
2-nmethyl ethyl propionate, hydroxyl nethyl acetate,
hydroxyl et hyl acetate, hydroxyl butyl acetate,

o 644G A 2 0 54, iy oo

pr@w&te ??‘6‘&?% R B %h@“afep%}’@wﬂ@%‘ﬁyﬂapﬁ%t"ﬁﬁe Spery methy

proRaR S, BPORYY SRECBP BT ot AP BT Qe ta‘ﬁrﬁw butyl
met hyl acetate, ethoxy ethyl acetate, et hoxy pr o
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pr opoxy et hyl acetate, propoxy propyl acetate,

promiomex3-#hox batyk petpionatay Ceprpparst tethyh petpaerate, Jopropsyy ethyl

et hyl acetate, butoxy propyl acetate, butoxy butyl
pra@i@tasd, S-prapoRst jropyl propibydte, Ppapory bty] popiretateo Sybusdxyymethy!
proplonate 2- met hoxy propyl propionate, 2-nethoxy

idnbte, PHRPLPO BAYE propidial) YbiBt N plopRT pRipIdALeSor 3-butoxy butyl
- et hoxy ethyl propionate, 2-ethoxy propyl 9

&%&@&ﬂ%@us&fﬁ&%%y%&bﬂre propi onate, 2-butoxy nethyl

ropl onat e, ut oxy et hyl  propi onate, 2 but oxy

P OBy (BL &ﬁg@ﬁﬁ%a?bn%n H%P ff%éd QHEQ;Xﬂ%EnQIE{Q@ihQ %ﬂ%\eﬁi monomers into the

3- met hoxy propronate

acx&[l-s%eg régétggmsﬁg?a%ipc%g\ﬂ%& B%ﬂt tlﬂ&af) ot %ehg?gtan% ¥ particular,

3-ethoxy e I proplonate t.hox r
thess 671 O Aeesd Zé -PRi5IsHd ‘BMWI““& 3&*%§&S@ £ g%w%&lvommle)’ 2.2-
net hyl propl onat e, ropoxy et hyl ropi onat e,
az@bisi-opehoxyp?. 6Wnetpy]§p{ém§ﬂée) 3,Ingblgéyclghﬁxyne-] -carbonitrile), or
propi onate, 3-butoxy nethyl propionate, 3-butoxy
dinadthyl 2. hbambiseobhdtelate3- but oxy propyl propionate or
3-but oxy butyl propionate can be used al one or by
M XtTHe€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 devetopment is inferior.

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

compound.



~. Y For the polynerization initiator used to -

pol yneri ze the above nononers into the acryl-based
copol ynmers, radical polymerization initiators can be
used and in particular, theqg can be used

2, 2-azobi si sobutyronitrile,

2,2-azobi s(2, 4-dinet hyl val eronitrile), 2,2-
azobi s(4- met hoxy 2, 4-di nethylvaleronitrile),
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repar by the radical reaction of the gbove
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polyneri zation initiators have preferably a weight
empl@cdge nol ecul ar wei ght (My) in ternms of pol ystyrene

of 5,000 to 30,000 and nore preferably, 5,000 to

20, 00 | quiceediagifle t heompowds ayean di k¢ ecprepared haby ngreacting

wei ght average nol ecul ar weight in ternms of

naplabyishorediaeide e Honib anidShd)logen ¢dmgroundeasd phenehicompounds under
properties, residual filmrate and so on are decreased

weak bpat tern configuration, heat resistance, etc. are
inferipr and in case pf t he inter!ayer dielectrics
excegg ngpS30, 9}%01 t h&in’ipouﬁ&zﬂ_s' t2',3£4-ir¥llﬁhﬁ:y9§&6§ﬁeiﬁﬁe,0r 2,4,6-
pattern devel opnent is inferior. The
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, | sensi’tive conpoun
S G REREI ATt te. 4- oUry b Erdlydpbguagphenone,  2.34.4-

i nonedi azi de- 5-sul fopic ester, or, ,
tet%ﬁﬁraweh@amp%edeﬁéfbﬂrw yraxyt ot methydbenzgphepgne,  2,3.4,4-
enpl oyed. The qui nonedi azi de conpounds can be prepared
tetighygraxy: t 3 meethexyberzophanane didak e entahydronybengephanone, 2,3,4,6

hal ogen conmpounds and phenol conpounds under

pentahydroxybenzophenone, 2.4,6,3"-hexahydroxybenzophenone, 2,4.64-
hexahydroxybenzophenone, 2,4,6,5'-hexahydroxybenzophenone, 3,4,5,3'-
hexahydroxybenzophenone, 3,4,5,4'-hexahydroxybenzophenone, 3,4,5,5'-

hexahydroxybenzophenone, bis(2,4-dihydroxyphenyl) methane, bis(p-hydroxyphenyl)
methane, tri(p-hydroxyphenyl) methane, I,1,1-tri(p-hydroxyphenyl) ethane, bis(2,3,4-
trihydroxyphenyl) methane, 2,2-bis(2,3,4-trihydroxyphenyl) propane, l,l,3-tris(2,5-
dimethy] 4-hydroxyphenyl)-3-phenylpropane, 4, 4'-[1-[4-[1-[4-hydroxyphenyl]-I-
| methylethy!]phenyl]ethylidene]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 naphtoguinonediazide sulfonic acid halogen compounds, their

esterification rate is preferably 50 to 85 %. When the esterification rate is less than 50 %,



weak base. For the phenol conpounds,

2,3,4-tri hydroxybenzophenone, 2,4, 6-

tri hydroxybenzophenone, 2, 2'-tetrahydroxybenzophenone
4,4'- 1.... tetrahydroxybenzephenone,

2,3,4, 3 -tetrahydroxybenzophenone, 2, 3,4,4"-

t et rahydr oxybenzophenone, 2, 3,4, 2'-tetrahydroxy

4' - et hyl benzophenone, 2, 3,4, 4' - tetrahydroxy

__ re%iugpmngﬁﬁé{ @&H"E% HQQP&Q d and when it exce?lsass %Bpr_eservation stability is

pent a roxy enzop enone

hydroxybenzophenone
de%@%&g - hexahydr oxybenzophenone, 2,4,6,4" -

hex {Sﬂéygﬂmmawécﬁ%ﬁ@tatge(hprgfegably in an amount of 5 to

hexahydrox benzophenone,
10G partsshyweigh with aeeasd, Wel0P d1are ki ieei ghs of the asryl-based copolymers of
hexahydr oxybenzophenone, bis(2,4-d ihydroxyphenyl)
a) pisk marreprefsiraily-10yte rSQWé)aW§lghtpTéf thgramount is less than 5 parts by
tri(p-hydroxyphenyl) nethane,
weightl sdhubility ﬁiffeydmekyqﬂeemykposed pameandorekBosdd parts is small so that
tri hydroxyphenyl) net hane,
patr fBinsatidn 3is AditfTculyshHdoyp hexosdds  [0Op&REby weight, unreacted 1,2-
1,1,3-tris(2,5- dinethyl
quiflor A R¢ YR RO AdS r@mﬁfﬂleiﬂmuﬁé Q]Qﬁ'rﬂﬁy when irradiated with light for short
4,4 -[1-[4-[1-[4-hydroxyp eny
t I
perft;ﬁss%%tll@tt %‘Xﬁt} ﬁ[ﬂfe\m’ﬂ }%gﬁ/ JSX@ S q?ptgﬁrkglmloﬂ that is a development
NaxyR Ineth ope or by m xture.
i B0 i S bRl SR ARRE syt ns zed i i h
the bov 0 unds and napht oqui nonedi azi de |
sul f F\l SBF"&E Pﬁgluéﬁgﬂ})gﬁnﬁ‘aﬂﬁﬁ degsehqt qgeé’érta@r ¢qatipg ;Stayp and
rate is preferably 50 to 85 % Wen the esterification
flatpegs @f inder l%éérsdl@iﬁrdﬂcss@ dghusillows egiferampatiern profilerte be dermisd.

deteriorated and when it exceeds 85 % preservation

st abpt ithe sobende@icohsledsuch as methanol and ethanol; ethers such as
tetrahydrofuran; glycolethers such as ethyleneglycol monomethylether and
ethyleneglycol  monoethylether;  ethyleneglycolalkylether  acetates such  as
methylcellosolveacetate and ethylcellosolveacetate; diethylene glycols such as
diethyleneglycol monomethylether, diethyleneglycol monoethylether and
diethyleneglycol dimethylether; propyleneglycotmonoalkylethers such as

propyleneglycol methylether, propyleneglycol ethylether, propyleneglycol propylether

and  propyleneglycol  butylether;  propyleneglycolalkyletheracetates such  as

propyleneglycol methyletheracetate, propyleneglycol ethyletheracetate, propyleneglycol

propyietheracetate and propyleneglycol butyletheracetate;

propyleneglycolaikyletherpropionates such as propyleneglycol methyletherpropionate,



. PemanRaneney estess ich g methyhpssie ooty pertales RIGRY! agst

The 1, 2- qui nonedi azi de conpounds are cont ai ned
preferably in an anount of 5 to 100 parts by wei ght
with regard to 100 parts by weight of the acryl-based
copolynmers of a) and nore pqferably 10 to 50 parts
by weight. If the anount is |less than 5 parts by

wei ght, solubility difference between exposed parts
and unexposed parts is snall so that pattern

A A el i,
R A b 0

| h d
xy At Jrfbanes Eact SRR e Sl TS A R H*réfaf‘% gyl 2-

sol vent of c¢) used in_ the |nvent| on does not@generate

Sylaggate, 2-
and thus allows uniformpattern profile to be forned.

hydtoxy ety potpienste 2-bidedtyo eéludnn%tbylrﬁpnlaﬂ% Zhydroxy 2-methyl
et hanol ; ethers such as tetrahydrofuran; glycolethers

ethyLiptopamaet hydrexe glethyd hcatmnompeiromnyl ethileacetated hydroxy butyl acetate,
et hyl enegl ycol nonoet hyl et her;

mefityh YHceie; gthy ¢ Dbatdk propy hiactateckitgl lastated-hydrexy methyl propionate, 3-
nmet hyl cel | osol veacet at e and et hyl cel | osol veacet at e;

hy8to®) Bilye BRpHIndeO B hyatkh pRépy| Préiionate ekl dy&0! butyl propionate, 2-
nononet hyl et her, di et hyl enegl ycol nonoet hyl et her and

hy@o?%ayrk&ﬂ lln)fl‘ﬁ | bﬂ%ﬂ?&&%{' SLsky metlhyl acetate, methoxy ethyl acetate,

propyl ene yco et hers” suc
me@toH Y%SP@QA%%?% prg(l?té hyé/g ﬁ&t@ abet?%,p Q‘)ﬁl ?ﬂ el15;4a4tl¥3ﬁo%:eta’te, ethoxy ethyl
RN S TR Pp—
propyl enegl ycol nethyletheracetate propyl en
ethy BAtHENBIOREEY RIPY! BERIGI BRORGKY QUY! 35P@ %y b@tﬁ’fgréﬁtgi"a?‘&tate’
and propyleneg ycol butyl et heracetate;
b

butokp EiH e riegthiec bhitwkk yiirenyh cacptetspibyinxy eyt agstaigs 2-methoxy methy!
propyl enegl ycol nethyl et her propi onate, 12

_ propionate, 2-methoxy ethyl propionate, 2-methoxy propyl propionate, 2-methoxy buty|

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 methyi
propionate, 3-ethoxy ethyl propionate, 3-ethoxy propyl propionate, 3-ethoxy butyl
propionate, 3-propoxy methyl propionate, 3-propoxy ethyl propionate, 3-propoxy propy]
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



_ becomey thickyanghit maxe

propyl enegl ycol ethyl et herpropi onate, propyleneglyco
propyl et her propi onate and propyl enegl yco

buyl et her propi onate; aronmati c hydrocarbons such as
tol uene and xyl ene; ketonesqguch as

nmet hyl et hyl ket one, cycl ohexanone and 4- hydr oxy

4- et hyl 2- pentanone; or esters such as nethyl
acetate, ethyl acetate, propyl acetate, butyl acetate,

“ of g[ cgl%glre%)(&h?%n%}ll@%tﬂ% wdzdiaxglﬁ&fg‘% Isrm«litly% eﬂ?tf&y(!oatmg

onaf e I ona

l d hyd
“'Bffdwa"‘éee&ea? K 3B BTt cpiggcct ate: hyroxy
I act% ntg%/ # :Cglg}tﬁgtﬁﬁ? gﬁi‘irggl%g E ‘ih%&g%gwﬁ Mltl?engr% gum of the

propi onate, 3-hydroxy butyl propionate, 2- dr oxy
soimﬂtthﬁ/totwhﬁwe%mvyrrw EANRPSitipRs WSW"%EWH?I Oaééwamght and
met hoxy ethyl acetate, nethoxy propyl acetate,
thmﬂwxlymbmhwmatbetsah@ of ghehaheye nanghy hre pgesd preferabdy hitepfiltration
ethyl acetate, ethoxy propyl acetate, ethoxy butyl
withC tridlliporePfi lgrooty0. MY km 2R bR feratil 9Py aretdhtdined in such an
acetate, propoxy propyl acetate, propoxy butyl

amgﬁr?ttt%teche 96)1 c{gxa\‘e E@HW(B "/alﬁﬁe f%E)ut g'l‘ét %n?hp%le fﬁﬁ@st ﬁiitﬁe total

ut oxy propyl” "acet at e, acet at e,

corﬁp%ti/%os?y{eﬁ) tmg tOe“( o%Y gx%ﬁ th;@kéﬂ%gy)?bca?nag Becomes thin and
codz{ngsjag}%g% g deﬁreéf o;%;i gE %{cpetﬁrﬁ%o olgvﬁ\tggightzg%t 5}1@;5 o? coating

butyl propionate, 2-butoxy nethyl propionate, 2-butoxy
Hect pogiinganaghisesdyingnoaiibnat e,
2- but oxy butyl propionate, 3-nethoxy nethyl
pr oplihenphtotosedsitingt teohoycompopitiops epnprsing thelabmye rorponents may
propyl propionate, 3-ethoxy nmethyl propionate,
furtheetdrapryseat) epbx P fea s Ofladd@esivese Hiuaxyl omppydspoog) surfat@nts, if
3- et hoxy butyl propi onate, 3-propoxy nethyl
necdeésap. onat e, 3-propoxy ethyl propionate, 3-propoxy
propyl proplonate 3- propoxy butyl propionate,
3- bufa tréEY»L s & @pi 'hee’negm'ég?‘si’an@é Byd seps tivity of patterns
propi on te ut oXy propyl propionate and “hut %

obtetﬁ%&/ h‘o}%rtﬁg 8185 fsi Qenregg cHrSn%osnulms

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



particular, it is preferable to use one or nore
species selected fromthe group consisting 13 of

gl ycol et hers, ethyl eneal kyl et heracet ates and

di et hyl eneglycols that are eagy for coating film
formation, reactivity with each conponent and
solubility. The solvents are contained preferably in
such an amount that the anmbunt of the solids of the

t | t nsitive resin c htions becqnes, 10 to .
s AL RERY e gt et HRTRRBIL), 97 SR FRL poliners is
s are used bly after

ol ids of the above..ran refer
redtiSpd gkt i, sulfc{ERT Sparineg PFTSmEnde apaqt beroblginedy, 3 [y
More_preferably, they are contained in such an anount
t hat THafdhexdyssdH ehjeprave %aﬁ@swwswgrr@tﬁﬁ-. If the
amount of the solids of the total t_ conposition is
| essFarttan adlesogepysilpas gruplinghagentsi havingswaesivecodstitiepts such as
becomes thin and coating flatness is decreased, and
carbpxylt grews emeibaGPl gdup, Vwecydmate gioep tdri eponp soud carodeiused. In
becones thick and it nmay affect coating nachi nes
paiculang coat y-agethathdoxypaipylidmeitokyslai€Si N CoNipgRtiAdew§silane,
conprising the above conponents may further conprise
virdridRMeXydiRed,NS, €) adhesioépsmatdpropdfifivthog@R@ynds, or ..
g) surfactants, if necessary. The epoxy resins of d)
glyc Bk e il ndiedlysiide! &t RNLE AR SERhd we&ym&ahoxysnane can
patterns obtained fromthe photosensifive resin
ositions For the epoxy resins, bisphenol A epoxy
resins, phenol novol ac epoxy resins, cresol novol ac

epo resins, aliphatic epo r.esi ns i cycl,i.C epoxy .
F oo e s 5t cOURRe pERTY JEaMREN & O EXG gD pafff By Mweieht
.epoxy. resins, epoxy resjins, heterocyclic epoxy resins,
with pegafise; 190 pe'é%s?bbmsh{e?fistﬁ%c%lfaﬁe APelRErs Webhacryl at es
other than the acryl-based copolyners of a) can be
used hameryl gorppeunds of Brimprave itrangimiesien, dightaresigangsesensitivity, etc.
bi sphenol A epoxy _
of the patterns obtained from the photosensitive resin compositions.

Preferably, the representative example of the acryl compounds is formula 2:
ormor,
CHO— CHO~ Ja

| OCH;C~CHyO~CHy G- CHy
CHO— CHO~ (my,

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

group having 1 ~ 5 carbon atoms or alkanoyl group having 1 ~ 5 carbon atoms,

l<a<6,anda+b=6.
The acryl compounds are contained preferably in an amount of 0.1 to 30 parts by

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



resins, cresol novol ac epoxy resins, or glycidyl ester
epoxy resins. The epoxy resins are contained
preferably in an anount of 0.1 to 30 parts by weight
with regard to 100 parts by ygight of the acryl-based
copolynmers of a), and if the 14 anount deviates from
t he above ranges, conpatibility with acryl -based

copolyners is reduced and thus, sufficient coating
sives of e

pretRb RIS SRS weethed PAEHRG s ol B8 A6 Rerd i fdvisable or
silane couplin ag,ent havi.ntﬁ reaﬁt i ve sybstijtuents
thSipovegment 8 the Sy ullsal elpHage And tapgiasion ebeaftems, o

group or epoxy group can be used. In particular,

y- e hﬁa@vﬁgg{[vbrgp twmyq}dheg,sqqagﬂ%’performance or development

vinyltriacetoxysilane, vinyltrimethoxysilane,
pesfoimnes ol pltotgsesityetqompebitiaysi | ane, y-

gl yci doxypropyl tri met hoxysi | ane, or (3-(3, 4-epoxy

cyclkorhexyl ) ehdhyl t r i matrfacteyssi | ane cpelyoxyethyiemdoctilpkenylether,

adhesi ves are contai ned preferably in anmount of 0.1 to

~ poOxyliyienchynyhgticphlethenyi RIT1 1 BYED, & 17D (A08udd akings: MYainppghink &

of the acryl -based copol yners of a). The acryl

Che@HARUNEY, PTH30,| PFOATIY Grbdidd Hanes SimitdfR 3 M Sinitedy) &R, KP341
sensitivity, etc. of the patterns obtained fromthe

(profith ARAEKHi-ERu rcﬁéh{éfxﬁlﬂg@:?igcj.,%ﬂﬁ.-) lcfr{ & &egbl y, the

representative exanple e acryl conpounds is

cro Qe uiafiSEE plnRard preedtty V' AR Dot by
weggrh9 ld\ﬁthhrgggrg 90 Il 06 pasrtsC 35 Qv%pgh?top lt]?e’ ac%llha%%(e\é 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, roil coater method, spin coating method, etc.,



Sy

group having 1 5 carbon atons or al kanoyl group having
I ' 5 carbon atons, <a < 6, and a + b = 6. The acryl
conmpounds are contained preferably in an anmount of 0.1
to 30 parts by weight with gggard to 100 parts by
wei ght of the acryl-based copolyners and nore 15
preferably 0.1 to 15 parts by wei ght. The anount

wi thin the above ranges is advisable for the

i, mpr.ov nt of the sensiti.vity, heat resistance.and .
ani PR ILER o By B lohor2pREpis Ry RGPS TR re bake i
i nprove the coating performance or devel opnent
prefenablycamisd oubat pprrae i 70 v Ochriebdi tlPami@: For the
surfactants, polyoxyethyl eneoctyl phenyl et her,
pol ymxatethe nbevefommnyd pbaingl fdtsaire irfadiafed wih ¥isible 143, UV, deep
(product names: Dainippon Ink & Chemcals Inc.),
UV, HAebhon Bedhad X Riye, i€ tin BadGancSWith R Brepdrbd paftdrtind dkeloped
KP341 - (product nane: Shin-Etsu chemcal Industry
: i
e bt ot Sy SRS TR Ny orehl Brespibd dbtns are
ﬁnW%hght with regard to 100 parts by weight of the
acryl - based copolyners of a), and the anpbunt within
boye raqﬁes [ r,oMenen

th L sabl .0r the | t of
the ‘BBviRofREntost SHRG PialiPh, dabfebe SHRIGH dhe Breferably
e o IICTSTRESR 1S Bo e iRpremis GliADLes, P Bt sodium

of the photosensitive resins and pattern formation

. hydrexided sossiuncrhydindde apd sodium, garbprate; pprimaiye ABINES \pech as n-

resin conpositions. The pattern formation nmethods of
praphmiing; setondary ananesisacin et diethy aminmandreproppilamine; tytiary gmines

formng the pattern of LCD substrates by form ng
sudhhmtifigetsidning mabylndiethyl amine, dimethyl ethyl amine and triethyl amine;
alcohol amines such as dimethylethanolamine, methyldiethanolamine and
tricthanolamine; or aqueous solutions of quaternary ammonium salts such as tetramethyl
ammonium hydroxide and tetraethyl ammonium hydroxide. The development solutions
are used by dissolving alkaline compounds at a concentration of 0.1 ~ 10 % by weight,
and aqueous organic solvents such as methanol and ethanol and surfactants can be added

thereto in a suitable amount,

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

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

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 C for 30 ™ 90 min. Thus, final

patterns can be obtained.



conpositions into organic insulating filnms, the

phot osensitive resin conpositions are enployed. In
particul ar, one enbodi nent of the methods of form ng
the pattern of LCD substratqg using the

phot osensitive resin conpositions is as foll ows.
First, the photosensitive resin conmpositions of the
invention.are-coated onto the surface of substrates

[ I i.
ot nief PRfRhsiTEe ety chBmprigR F adBkpats Wﬁetﬁ ‘é@\‘f"‘%nhéﬁ have
el.i mnagion of solvents by pre-bake. _The bak

exgRllspesionyances sYhds SHPsRIsS IR ipRatiofy fatgies Bl ghepigery gsistance
1 15 min. Next, the above forned coatlng films are

angl rin gaitisplar thex pecyrestelplle PRgisproesys bygBinimigng Qiteasping that may
beans, X rays, etc. in accordance with the prepared

ocputin éntadayen dietistriss dyedrtuaof highdwet rspistence property emthat they are
rempve unnecessary parts whereby prescribed patterns

suigabde fdr aserird intdriayett dieledizice dopne bCDsmbmifacimsng ptokedsiand further,
aqueous solutions are preferably enployed and in

theyadahi ifipk Ve, the REeRti Cily alE adifeeidn i 0T AfigaNee diidctlidsrepplisdi e LCD
as sodium hydroxide, potassium hydroxide and sodi um

 meRTORNAL BrocBlslaNBtYusE Wb REMaSUS IS0 B G AT R gassing,

secondary am nes such as dr et hyl am ne and

N- Pr Ry ALp Jh‘aers{aﬁﬂﬁg%{t‘%& %ﬁfmvéﬂi@h preferred embodm'ﬁmts follow.

trimethylam ne am ne,  di net hyl

" ?%@ﬁ@@gﬁm&m@%@ oo AR Aty i

tr| et hanol a or. aqueous sol utions of quaternary
Fﬁﬁ%@g 'gﬂ@ﬂo%s tetranethyl ammoni um hydroxi de
and tetraet hyl ammoni um hydr oxi de. The devel opnent
solutions are used by dissolving al kal i ne conpounds
at a concentration of 0.1 10 % by wei ght,
EXAMPLES

EXAMPLE |
(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:



\'—'.‘r .

and aqueous organi c solvents such as nethanol and

et hanol and surfactants can be added thereto in a

sui tabl e anobunt. Al so, after devel opnent with the
above devel opnent solutions,1%nnecessary parts are
elimnated by wash with ultra“pure water and patterns
are forned after dry. After the fornmed patterns are
irradiated with lights such as UV, the patterns are
heated in heating machines such as an oven at a

t enper at uCcl aE=2H250 C for 30 ° 90 min. Thus, final
patterns gan be optained. 17 The photosensitive resin
conpositiins in aﬁcordance with the invention have
excel | ent Cper f oqapces such as transm ssi on,

i nsul atgony fl ayne and chem stry resistance and in
parti@gdl ar, X ,hey sectpe reliabl e post-process by

m nim zing oufgassing that may occur in interlayer
dielectrics by virtue of high heat resistance property
so that they are suitable for use in interlayer
dielectricg hng LCD manuf acturing process and
further, ¢an inprove the reflectivity and
adhesi on of erl ayer dielectrics applied to LCD
manuf act uri ng process and cause no damage on photo
equi pnents dye to outgassing, For better understandi ng
of the prese invention, preferred enbodi nents
follow The follow ng exanples are intended to nerely

illustrate t in ti nore, fully w thou limting .

t he Shésfh Rt Ui any T bar e gbtasokert W pited and sendsired
(Preparation of Acryl-Based Copolyner) To a flask with
aftey pigkoRem gubsieionn het fepetion, solotignamas heptedetogh2 bt which was

2,2' -azobi s(2, 4-
maintained for 5 hours to prepare a polymer solution containing acryl-based copolymers.

The concentration of the solid of the polymer solution containing acryl-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 of 1,2-Quinonediazide)

1 mol of 4,4"-f1-[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]-

1-methylethyl]phenyl]ethyliden]bisphenol 1,2-naphtoquinonediazide-5-sulfonic ester was
thus prepared.

(Preparation of Photosensitive Resin Composition)



d imethylval eronitrile), 200 parts by wei ght of
propyl-enegl ycol nononet hyl et heracetate, 30 parts by
wei ght of nethacrylic acid, 30 parts by wei ght of
glycidyl nmethacrylate, 10 pagts by wei ght of

4- hydr oxy phenyl mal ei m de having fornula la: 18 CH CH
OQ /QAQO N R Uwlerein Ris OHand 30 parts by

wei ght of styrene were added and gently stirred after

nitr n titytiaqn. The reactipn solution was . .
neat ST PuteBy weialh of he, 8oVe tpmmred RuSmeh olBtom dptaipipe acryl-

prepare a pol ynmer_sol utiogn containing acryl -base

b d
- bagedpfoppismsts THY ondier i dveight e Theo| prigpased ¢ fhd'-[1-[4-[1-[4-

pol ymer solution containing acryl-based copolyners
hmelanﬁymWéV@ﬂwllah@yﬂn@ymtﬂ%ﬁpme& dgenaphtenuirionediazide-5-
wei ght of the polyner was 8,5000. The wei ght average
suliwiie csitraversanighd. The nixtue spagdesoived oudiethyleregiitol idimethylether
terns of polystyrene neasured using GPC. (Preparation
so offiat khe? e€cemeaiaai afzheleglidlofMmbe mixture became 35 % by weight and then
4,4 -[1-[4-[1-[ 4- hydr oxyphenyl ] - 1-
t N i | .
T i SRt ORI e pi PtafgsRlon was
wer e condensati on-reacted and
PICRAFC- [ | -[ 4-[ 1- [ 4- hydr oxyphenyl | -
| - met hyl et hyl ] phenyl ] et hyl i den] bi sphenol
1, 2- napht oqui nonedi azi de-5-sul fonic ester was thus

r epar ed.
EXAMPLE 2

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

1, 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 composition

was prepared by carrying 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
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100 parts by weight of the above prepared pol yner

sol uti on containing acryl based copol yners and 25

parts by weight of the prepa@%d 4,4' -[1-[441-[ 4-

hydr oxyphenyl ] - |

- met hyl et hyl ] phenyl ] et hyl i den] bi sphenol

1, 2- napht oqui nonedi azi de-5- sulfonic ester were n xed.

The m xture was,. di ssolved.in djethyl eneglycol ' .
wasi Frathipees prepared @ RIRIseRHiV BSRSAMPOSIIGR Vi ArFRared Py garmying

of the m xture becane 35 % by wei ght and then
ouf thetsame anethyidrig usedninBxapgleel fi | ter of 0.2 ~nr whereby a

phot osensitive resin conposition was prepared. t1l

EXAVMPLE 2 Wth the exception that when acryl - based

copol yners were prepared in Exanple 1, 4-hydroxy
ExXAemyEml ei mde of fornmula |la was used in an anount of

20 parts by weight and styrene was used in an anount

of 2Wipaht exdeptiveihghivhahsur gltbased copolydas € derequpsirathdr Bxample

where the concentration of the solid was 45 % by

1, WRkigREy IR NEid DR BselSh SR hmoBES BAPpMR| b5CNeight, YSLEAF méacrylate
8,400 'were prepared, a photosensitivé resin

SRR | Al F2 BAR . SDHENBfnBR ol 1
ti t hat | -
W R A OB R o5 ERRE R PR UykHE GasRES peregy acryt-
t of 35 ts b [ , 4-.hyd o . .
oaSHaPPIREISE! HPgE BF cPOremon & MiasolL P aT rbaibplabt apd the
30 parts by weight and styrene was used in an anount

weight saviseage smplecylai yreighhriasse By 04 cwete- prsparad.cd piitoinsgasitive resin

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

EXAMPLE 5

With the exception that when acryl-based copolymers were prepared in Example
1, 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:



- \.._'/'

concentration of the solid was 45 % by wei ght and
their weight average nol ecul ar wei ght 20 was 8, 800
were prepared, a photosensitive resin conposition was
prepared by carrying out thg same nmethod as used in
Exanpl e 1. EXAMPLE 4 Wth the exception that when
acryl - based copol yners were prepared in Exanple 1,
nmet hacrylic acid was used in an anount of 40 parts by
wei ght, glycidyl nethacrylate was used in an anount
of 20 parts@H wetrghts @Hydr oxy phenyl mal ei m de of
formul a la s used injan anount of 40 parts by

wei ght and nE styrene mAs used whereby acryl - based
copol yners e the BOGD ntration of the solid was 45

96by wei their aver age nol ecul ar wei ght
was O vvere red a ph@dosensitive resin
conmposition was p epared by carrying out the sane

nmet hod as used inj|Exanple 1. EXAMPLE 5 Wth the
exception that @ acryl - based copol yners were
prepared in : . 10 parts by weight of

2,2' -azobi s(2,4- dlne ylval eronitrile), 200 parts by
wei ght of prop ycol nononet hyl et heracetate, 30
parts by wei ght of nethacryllc acid, 30 parts by

wei ght of glycidyfj nethacrylate, 10 parts by wei ght of
4-carboxy phenylpml eimde of formula | b: 21 CH CH
CN 700 ON

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
photosensitive resin composition was prepared by catrying 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 b 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



0O R wherein Ris CH3000, and 30 parts by weight of
styrene were used whereby acryl-based copolyners where
the concentration of the solid was 45 % by wei ght and
their wei ght average nDIecuIQQ wei ght was 8,400 were
prepared, a photosensitive resin conposition was
prepared by carrying out the sane nethod as used in
Exanple I. EXAMPLE 6 Wth the exception that when

acry| -based copol yners wer repared in Exanple |,
1 CAPBADE BrreRyon e R AE A SHAO S RAG Argwed in Expmple
amount of 20 parts by, weight and styrene was used in

I, anethaestivie asfd Derspasads imyann@mesnt i e?%ugﬁ"aclaxu wejghte g4-carboxy
copol ynmers where the concentration of the solid was 45

ph&aybmaleenigh of fomautahidi waswsed in an ameyrd 9 3trphrischy weighieanghatyrene
was 8, 600 were prepared, a photosensitive resin

was @sab®i 4n @mounta$ 5pasp by ecighy werebyi acgyldasedtdopolymees where the
nmet hod as used in Exanple 1. EXAMPLE 7 22 Wth the

coRPEARMIdNOST thd@ilidWhir i 536 by hweldgis afd ehriraleigieaseraps molecular weight
prepared in Exanple |, nethacrylic acid was used in an

waRTOW W plehaha, ta%h@hbs%iit%}resiﬂ'c@%@ﬂﬁ&n was prepared by carrying

phenyl mal ei m de of formula |Ib was used in an anmount of

Ougt?,egg,{.,g ﬁ,eﬁ%gg@h%ti%?g%ﬂﬁgwene was used in an anount

parts by weig ereby 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, 100 re prepared, a photosensitive resin
M@bﬂ'? ti on was prepared by carrying out the sane
met hod as used in Exanple 1. .
With the exception that when acryl-based copolymers were prepared in Example
1, methacrylic acid was used in an amount of 40 parts by weight, glycidyl methacrylate
was used in an amount of 20 parts by weight, 4-carboxy phenylmaleimide of formula 1b
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



U EXAMPLE 8 Wth the exception that when acryl - based
copol ynmers were prepared in Exanple 1, nethacrylic
acid was used in an anount of 40 parts by weight,
gl ycidyl nethacrylate was u%gd in an anount of 20
parts by weight, 4-carboxy phenyl nmal eim de of fornula
b was used in an anmount of 40 parts by wei ght and no
styrene was used mhereby acryl based copol ynmers where
acliyﬁ §F1?e ncen raetrs Og?rg éhet: ﬁglr(:%g ?tgarnvﬁt‘c'letlhs hs /% ans%g‘%hlg}(l\g/e%ht and
ared a pho enS|I ve r osi tion
‘h‘g IhE avesgescp '1?' rgWS'@ t Wﬁ%séﬁﬁé" nFF fehst BE%‘BS‘?nﬁ““’C resin
5 nPIe | . COVPARATI VE EXAMPLE 1 Wih the exception
compasitionwas prepared by sty inops thasams mgthed asruspthingerample 1.
Exanple 1, 4-hydroxy phenylmaleimde of fornmula |la
was not used and 10 parts by wei ght of
2,2'-azobis(2,4-dinethylvaleronitrile, 200 parts by
wei gFibe piopetiopyf the ehbtpsaisitiverresimesompédsiti dns macpatedt ie, Ex4fples 1
parts by weight of nethacrylic acid, 20 parts by
to 8edrdhCofiparatiVey Exdhyple MedEra Gvilualed, byamd f80owiag tpBodedures and the
wei ght of net hyl met hacryl ate were used whereby 23

resRfts Werddanmithrized f VPR soMb®r € the concentration of the
solid was 45 % by wei ght and their wei ght average

ol e@@eﬂgltlw -§ht gm&eﬁsiﬁ%}m‘éﬁr& Sk in beamples 1to 8

phot 0sensiti‘'ve resin CO[TpOSItI on was prepare

an%%rgséaﬁ%gg %&Pn'lpﬁ eF Ie coale % (?I%tg \ﬁeas ggbsrt]rg%agan%ﬂg a’s spm cc-mgr and
thRarEDRkF ondropaag - ipe%f@r? rsPo LS MEE EARE ho

results were sumarized in Table 1 bel ow.
The thus obtained films were irradiated with UV having an intensity of 15 mW/cuf

at 365 nm for 15 seconds using predetermined pattern masks. Thereafter, they were
) developed with 0.38 wt.% aqueous solution of tetralﬁethylammoniumhydroxide 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 oW/ar at 365 nm for 34 seconds, mid-baked at 120 T 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 left/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 | to 8 and Comparative Example



a) Sensitivity-The photosensitive resi-n conpositions
prepared in Exanples 1 to 8
wer e coated onto glass substrates using a spin coater
and then pre-baked on hot pbgtes at 90 C for 2 mn
whereby filns were formed. The thus obtained filns
were irradiated with UV having an intensity of 15

at 365 nmfor 15 seconds using predeterntned

mN cw?

t f th
1 SR PefHRES we kSRl Hramds 16
t et t hyl d
o bt et ST Y (G neah g gl Wes ﬁttrrved

t he above_devel oped patterns wer e
digrevan nenpligrrimages fisvasymagked i‘sermaoeﬁa whenzgpr-image
m d- baked at 120 C for 3 mn. and

Thereafter
i rralihss

nm f or

and Conparative Exanple |

e at 25

34 seconds,

¥cg§%n1peno

lhot?ler strlpes or image
and

appagead e aeverl minutes aad then diappeared, “good 3 and When ar-image still
whereby patterned filnms were obtained. b) Heat

the patterned filns

renRegddsin dlmcreexT fremey ‘Badh”of t op/ bott om and | eft/right of
: formed in above a) was neasured.
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Example 5 110 Not Bad Good
. Example 6 | 125 Excellent Good
- Example 7 145 Excellent Good
- E;tarraple ] 155 Excellent Very Good

Co. Example 1 90 Bad Bad

From Table | above, Examples 1 to 8 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/arf 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



g

remai ned in the next frame, "bad." Table |I P
Sensitivity (m)/ctifl Heat Resistance After-lmage C°
Exanple 1 100 Not Bad Good Exanple 2 115 Excellent
Good Exanple 3 i 130 Excellgét Good Exanple 4 150
Excel |l ent Very Good Exanple 110 Not Bad Good
Exanple 6 125 Excel l ent Good Exanple 7 145 Excel |l ent
Good Exanple 8 155 Excellent Very Good Co. Exarrpl e |

90 B Bad rom Tabl e | 0 a e
coEsteC PHBHE Ve PATRE | e g5t 209 RSB DR Bk soshat g aftr-
by conprising_the phenyl mal ej m de conpounds in
'm&%%%ﬂddéﬁdhu%/s? \ffeultin be ARRIEALO Weriauer disledtieel | ent
sensitivity of 100 °~ 160 m)/cud and especially, they
wer eThe ghgtossnsisive gnsin jcemipesitionseini accardapceamdthhihg inyantion have
little effect on the formation of after-imge of
extélpui performanaes suchTdsaragémisaipn,tihailationeflatness and chemistry resistance
applicable to interlayer dielectrics. In 25 contrast,
anCanpar Rtiiav,ethExX aequke reliable poseprockae byl Minsig bimpisying that may
heat resistance and after- inmage and it is thus
ocBlirfihiifteHayek Aidd&tARMy Getué Of hipghSHehP)SistaflbepRpik} 66 that they are

suitable for use in interlayer dielectrics during LCD manufacturing process and further,

. they can improve the reflectivity and adhesion of interlayer dielectrics applied to LCD

manufacturing process and cause no damage on photo equipments due to outgassing,



The photosensitive resin conpositions in accordance
with the invention have excellent perfornmances such
as transm ssion, insulation, flatness and chem stry
resistance and in particular, they secure reliable
post - process by m nim zi ngr gE{qgassi ng that may occur
in interlayer dielectrics by virtue of high heat
resi stance property so that they are suitable for use
in interlayer dielectrics during LCD manufacturing
process .and further, they can inprove the

“nmiﬁéﬂng@HWity and adhesion of interlayer dielectrics
applied to LCD nanufacturing process and cause no
damage on photo equi pnents due to outgassing, 4 CLAI M
What is clained is: 1. A photosensitive resin

1. A phospasitiveqssia eompositiogeomprisifif parts by wei ght of the
acryl - based copol yner, which has a wei ght average

| ' Wi)ihd biged YopBRm¥er! Whithehafa BRQMt average
?gi)g%ago%fsv%%?‘}a%?gr%d byé Q%Ité’gm yrrerlpzi ng i) 5to 6a0 Eh 8

ot e ) P BRSO W, e b
Ris.a hydroxy (OH) or carboxy (CH3COO); ii) 5 to 40

copolyB§Rangy” wei ght of the unsaturated carbonic acid,

unsaturated carbonic anhydride or m xture thereqf;
and i) 5 to 60 parts by weight of the phenylmaleimide compound represented by

formula 1:
ClH _— TH
CH HC
- N
< N No

R
wherein R is a hydroxy (OH-) or carboxy (CH3COOQ),
ii) 5 to 40 parts by weight of the unsaturated carbonic acid, unsaturated
carbonic anhydride or mixture thereof; and
iii) 10 to 70 parts by weight of the epoxy group containing unsaturated
compound;

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

26



)

iii) 10 to 70 parts by weight of the epoxy group
contai ni ng unsaturated conpound; b) 5 to 100 parts by
wei ght of the 1, 2-quinonedi azi de conpound; and 26 c)
the solvent in such an anount that the content of the

S O«I:) @gA) Bﬁeﬁpﬁl ﬂ{gﬁtagsai‘]ﬁ}ﬁﬁl{ hﬁxg thd @oﬂta}t %?'{Hé) §6ﬁds% the phtosensitive

tosensitive

co osLti.0 n clalml V\/nerelnthe
resin nﬁ‘lsmc’é’tlégo%gﬁ%’g?ﬁ% 1&@ d, unsaturated carbonic
anhydride or mxture thereof of a) ii) is selected
fromthe group consisting of acrylic acid,
nmet hacrylic acid, naleic acid, fumaric acid,
2. Thei phctosenbitiveciesin comepdsittom acmMg tiot elaimi mharelm the unsaturated
unsat ur at ed di carboni ¢ anhydri de thereof and m xture

carbohid QERIO hinsaturdted taoRftoinhynidd &rf MixtireShére60o)9i)tit Sdlected from the
accor di ng to claim21 wherein the epoxy group

group%%ﬁ&?(%r%e @E&lfl aﬁl@ﬂaﬁt&ﬂ@?&ﬁdmﬁel@?m&' ﬁx}na;n'gtagﬁi @ftR8nic acid,

p con’si St | gl ycidyl ™ acr
nethacr | at . - et hyl.a .
methag?lé& alér 1t%coH1cpq,c % %W?egtcg e%he{‘eoailand mixture thereof.
a-n-butylacrylate, (3- nethngIyC|dyI acryl ate,
(3-nethyl glycidyl nethacrylate, |- ethylglycidyl

acrylate, j3-ethylglycidyl methacrylate,
3. Ths,photsensitivet yésimeomipasition ficderdimgxicoolayh 1 véeneior the sapexy group
6, 7- epoxyheptyl acrylate, 6, 7-epoxyheptyl
contaifitigh8satitatE cofipduripsPa)ifpisydelertedefedni| tBE pidupt @dnsisting of glycidyl
0- V|nylbenzngIyC|derther

% : - lacrylat
acryla\f/El* ngﬁ% éﬁ/?yfﬂée:ﬂ?}:'cﬁgé P ?&%lmdﬁ(’? hy lacrty#letcrz . o%lyc‘%yl --propylacrylate,
ot o itio
o3 S O, S %h@%vﬁfdggaﬁs@a&m -
it further ses_as a nononer iv) 10 to 70
ethylgbylcwé @@Wﬂat%fﬁ 5'%1@,%@1 osbacEratend drapoxy Ry LavYa a4 epoxybuty]
sel ected fromthe group consisting of nethyl
methaemylate of, Jepoeyheptyit ydcrytateh 6 Frqpioaykeptyl- ingthptrylate, 6,7-epoxyheptyl a-
nmet hacryl ate, sec-butyl nethacrylate, tert-butyl
ethylacrylate, o-vinylbenzylglycidylether, m-vinylbenzylglycidylether, p-

vinylbenzylglycidylether, mixture thereof.

4. The photosensitive resin composition according to claim 1 wherein when the acryl-based
copolymer 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 methyl
methacrylate, ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate, tert-butyl
methacrylate, methyl acrylate, isopropyl acrylate, cyclohexyl methacrylate, 2-
methyleyclohexyl methacrylate, dicyclopentenyl acrylate, dicyclopentanyl acrylate,
dicyclopentenyl methacrylate, dicyclopentanyl methacrylate, dicyclopentanyloxyethyl

methacrylate, isobornyl methacrylate, cyclohexyl acrylate, 2-methylcyclohexyl acrylate,
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nmet hacryl ate, nethyl acrylate, isopropyl acrylate,
cycl ohexyl nethacrylate, 2- nethyl cycl ohexyl

nmet hacryl ate, dicycl opentenyl acryl ate,
dicyclopentanyl acrylate di cycl opent enyl

o P AL M gy o e

t Iohe crylate t hy clohex
bcnzyf ’ei %ygrpxa ‘E‘ Ryl Wﬁ%?atﬁ/mngvi] ﬁsg% g m'médlyl styrene,
|sobonyl acryl ate, phenyl nmet hacryl at e, eny
p-methyl glyeane, Vil rielene qp-wiethosy Styreyelr b&;b@tac&ne isoprene, 2,3-dimethyl
net hacryl ate, styrene, a-nethyl styrene, m et hyl
1,3-buthdiend) and npxned theteoft yr ene, vi nyl tol uene, p-met hoxy
styrene, 1, 3-butadiene, isoprene, 2, 3-dinethyl
1, 3- but adi ene, and m xture thereof. 5. The
phot osensitive resin conposition according to claim1

5. Th th el dlhpg résnfﬁﬁﬁg&?@&p&%gfﬁ% toccqm? ¥ %e?e]fm me i §~qu1noned1a21de

roup consi

comptiu:é %ﬂ:} Hgg I de e%ﬁlﬂ;}:g?f;l%lsggé g{" 1,2-quinonediazide-4-sulfonic ester,
U|noned|a2|de 6-sul fonic ester, and m xture
1 2-qtt1megmmde-fesulfmc pien b@eqwnqned@znde{,w-ﬁﬂ&@mrt gghmixture thereof.

according to claim1l further conprising at |east one
additive selected fromthe group consisting of d) 0.1
to 30 parts by weight of an epoxy resin, e) 0.1 to 20

6. Thedplidtosehyitive k&t cOhpasiticiiARetdifg tof dlaih 1 hiRhdCoBdirisingot least one
wei ght of an acryl corrpound and g) 0.0001 to 2 parts

additity se\i\%‘t #ro 5%1 o %)B% E/(ﬁgﬂ;‘ 5%1?& QX &%@’gﬂfﬁgﬁﬁ éé’xy resin,

901 Eqa%? éri%@f%? é@”@ﬁih%w%é‘éfigaﬁégﬂu‘“ Papisiht of gn gershoompound,

attern formati on method of an LCD substrate using

and g ‘P»BOQ)lhtsx dparis by iwedghtofiarsusfactanl with gegasd te 109 parts by dve&ht of the

acryl-based copolymer of a),

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

claims 1 to 6.

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

of claims 1 to 6.
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