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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 particglarly. to a

phot osensitive resin conposition having not only
excel l ent performances in sensitivity. transm ssion.

i nsul ation, chem stry resistance, flatness, coating
and so on but al so renarkap@¥i§nproved adhesi on
especially to inorganic substances so that it is
suitable to form,ii [ j ' LCD
manuf act uri ng gﬁggt@§kﬁ%ggég%%%ﬁghﬁggﬁﬁgﬁil Art
TFT-type liquid crystal display elenents or integrated
circuit elenments use interlayer dielectrics to

i nsul ate space between W rings arranged in
nterlayers. TAAGKMRUSKDIGH SHFAYANAIONoCt r i cs,

there are being used photosensitive substances

capabl e of easily forhklipfibkt insenionand especi al |y,

havi ng excel l ent adhesion to inorganic substances

suchThs pmstal infé¢rtios rolatek ap/Dphdtormglias san Reopasition, and more

for the inprovenent of adhesion to substrates,
pattituihayer i gHodstiditse ragipl cedpditidd OhbvehgCripst ahly excellent

di splay (LCD) manufacturing process have enpl oyed

pePbARAREESH SHGHvRS MR RAtITBMRNOTchBERES MaR1ahNaY eflatness,
been added thereto. However, such nethods "required

mQ@WJ EheNg! of rkﬁ"ﬁ‘tdq%nklﬁrgﬁzy gH%de Lagpeﬁ?rrggrs;?eﬂa%(" 8 inorganic

process and thus 1 ncrease rocess nu and there
Y 1 m W. safetv.duri ng,devel opnent 0Ces .
o LIRS PR, PP Rl B L PR Racturing

process.

Description of Related Art

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

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

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

required additional treatment steps during LCD manufacturing process and thus increased



Accordi ngly. studies about nethods capable of reducing
t he nunber of processes in LCD manufacturing process
and i nproving the adhesion of patterns for interlayer
di el ectrics during devel opnmemt process and etching
process, thereby securing safety are greatly
requi red. SUMVARY OF THE | NVENTION I n order to sol ve
the problens of the prior arts, it is an object of the
prBLES e QNc?meleOaP; Qﬁ%ﬁ?&h%ﬂ@s BOLATRD Ul IYfindif Phébess and
nposi t1 on not avi ng exce performances in
on. |nsulat|on chen1stry

‘ﬁﬁggi%Fﬁﬁ%é&mPF"?nSQHﬁaa%ggFlng and so on but also
ranu e g et DR Rl R R 55 ! processes

saf ety and adhesion of patterns for interlaye
in di (P BTARAUTHNGr PSS P BIPFRMTS HifdaBEdiAD R ) ftsré'ésfgf interlayer
so that it is suitable for wuse in interlayer
digfeastiecdyringsdeyelop@EninRiaessa end) ?ﬁch'@g;j’ﬁ%@é%éhqmr$°¥w safety are
thickness of a film is thick and a pattern fornmation
arpebyhreqhiefl. an LCD substrate using the photosensitive
resin composition. To achieve the aforenentioned
obj ects. the invention provides photosensitive resin
conposition conprising: a) an acryl -based copol yner
obt ai ned by copokymeNiaRNOFiDHRINMRSaIOK at ed car boni c
acid, unsaturated carbonic anhydride or mxture

ther eof ; 'In olcper s FRROmY chfb‘Péhﬁ’s SARE BHBH DG, HASET Sjadt @ the present
conpoun |||3 an ol efi n-based unsaturated conpoun

micngion to rovdzl e 4 g‘nopo%gr%?t Jpge%me %mpgs:t@on not only having excellent

oun

performances in sensitivity, transmission. insulation, chemistry resistance, flatness,
coating and so on but also capable of reducing the number of processes in LCD
manufacturing process and remarkably improving the safety and adhesion of patterns for
interlayer dielectrics during development and etching processes so that it is suitable for
use in interlayer dielectrics of LCD manufacturing process where the thickness of a film
is thick and a pattern formation method of an LCD substrate using the photosensitive
resin composition.

To achieve the aforementioned objects, the invention provides photosensitive
resin composition comprising:

a) an acryl-based copolymer obtained by copolymerizing

i) an unsaturated carbonic acid, unsaturated carbonic anhydride or
mixture thereof;

ii} an epoxy group containing unsaturated compound;



c) a solvent. Preferably, the invention conprises a)
100 parts by weight of the acryl-based copol yner
obt ai ned by copolynerizing i) 5 to 40 parts by weight
of the unsaturated carbonic gcid, unsaturated

carboni ¢ anhydride or m xture thereof: ii) 10 to 70
parts by wei ght of an epoxy group contai ni ng
unsaturated conpound; iii) 10 to 70 parts by wei ght
of the ol efii.p- € #ﬂﬁ e and iv) 3 to
15 parts E§aa@?gﬁ?g% tééugidéﬁgﬁﬁggggngnnoner; b) 5
to 100 pa{gs 9%eri%Pt of the 1.2-quinonedi azi de
conpound;v Ad' 3 Re' LOIVEAL i n such an anount that
the content. of the solids inctge phot osensitive resin
conpBsi 't WP IrEIdesoBeowdb§ndhei ght . Further. the

i nvention provides an LCD conprising a cured product
of the solypd¥t osensitive resin. Further, the invention
provides a pattern formati on nmethod of an LCD
subsPredtrably.ubé myentioe gehprisssensi ti ve resin conposition.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Thi s i nvention

i s f artObgrartdég orighed thaadet-zised copoliner phiatnesd psopdlmeerizing
resin composition of the invention is characterized by
conpri si ng Ak 4Npaty ¥ weRGHEd drpdsitiBkedofiiRinieskifyunsaturated
copol ynerizing i) an unsaturated carbonic acid,

uns ahioat-@dhfideenhixaridesde or m xture thereof, ii)
10 to 70 parts by vv-eight of an epoxy group

gsn&g: Sih't”ﬁl) #n$aH"ARE Dy CORBAUNan bhdxy dBuft Qorfi@n T friaturated
compound:
iit) 10 to 70 parts by weight of the olefin-based unsaturated compound:
and
iv) 3 to |5 parts by weight of the silane-based monomer;
b) 5 to 100 parts by weight of the 1.2-quinonediazide compound; and
¢) the solvent in such an amount that the content of the solids in the
photesensitive resin composition is 10 to 50 % by weight.
Further. the invention provides an LCD comprising a cured product of the
photosensitive resin.

Further, the invention provides a pattern formation method of an L.CD substrate

using the photosensitive resin composition.

DETAILED DESCRIPTION OF THE INVENTION

This invention is further described in detail.




of an ol efin-based unsaturated conpound, and iv) 3 to

15 parts by weight of a silane- based nononer, b) a

1, 2- qui nonedi azi de conpound, and c) a solvent. The

acryl - based copol yner of a) aised in the invention

enabl es prescribed patterns which do not generate

scum when devel oped to be readily fornmed. The

acryl - based copol yners of a) can he synthesi zed by

radi ‘fﬁé r{ﬂ]‘é‘;ﬁ‘ﬁédsﬂ Ve URLINT chihpo s‘itﬂﬁn g g@ ULt fn CRM 8RR cferized by

. acid sat urat ed carbonl e or mxture
co%g?gﬁgfa& anlgc:\)i bfeiqed '!T% bgg“é CF%%nglam ol ateg'%%nagt rat uencsl%furated

the s ne based C ound. as

caﬁﬁglc q,c)éckéwéagmg%e% carig)arcvmgré obm ?H’EE%S&‘?\ lld t0e7r0 parts by
initiator. For the unsaturated carboni c_acid

WIS o BF SRR FAHHSHIANBR H)THYraed sempgupduiid 0§40 aejts fypweight

a) i) _used in the invention, unsaturated nonocarbonic

of 48 Wl insbishd agsawpiph icompernt. angrayhhee yF ipertaby deight of a silane-
unsat ur ated di carbonic acids such as nual eic acid,

bafadrmeticoncadi)d, 1.2-qiinprdiside camipdyndrethacomienaci d and
itaconi ¢ acid; or unsaturated dicarbonic anhydride
t her€lod acambhedusgdyalcons oy ubyd i Xharieveation iehables prescribed
particular, it is nore preferable to use acrylic

paf&h§hwhrBtdoaer ydrefatghifh WiennRl Elbfedt by déddd e fdried.
consi deration of copolynerization reactivity and

sol ubjd V- P/’i':.éd‘c%)%[—l%e% SPa)aéah"Ble 'sﬂﬁh&%@%@%a&@dl%dcﬂ@n using i)

that is a develo sol'uti on.” The unsat ur at ed

thmq%%sd ga%glﬂ Haaaﬁr}gmga%a &%&%‘!f«n%l) gpygx maur%fthereof ii) the

mx ure t ereo I's contal ned n an

ht th
R e T A A ﬁﬁnﬂ}e %#’é?b@?%%“ymfbmw
to 30 t / . ,Wen th t | th 5
COBAPHY- B g’ﬁtsmﬁi“i Pied dprpptt o= FEnBBoG SY6r JEapFRACe of

alkallne aqueous solutions and when it exceeds 40
sobygittagd polyietighton igiGRgbi 1ity with regard to al kal i ne

aqueous sol utions becomes too high. _ _ _
For the unsaturated carbonic acid. unsaturated carbonic anhydride or mixture

thereof of a) i) used in the invention, unsaturated monocarbonic acids such as acrylic acid,
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 anhvdride in consideration of copolymerization
reactivity and solubility with regard to alkaline aqueous solution that is a development
solution,

The unsaturated carbonic acid, unsaturated carbonic anhydride or mixture thereof

is contained preferably in an amount of 5 to 40 parts by weight with regard to 100 parts



For the epoxy group containing unsaturated conpound of

a) ii) used in the invention. glycidyl acrylate,

gl yci dyl nmethacrylate, glycidyl a-ethylacrylate,

gl ycidyl a-n- propylacrylates glycidyl

a-n-butylacrylate, (3-nethylglycidyl acrylate,

P-nmet hyl give idyl nethacrylate, (3-ethylglycidyl

acrylate, 3-ethylglycidyl methacryl ate, 3, 4-epoxybutyl
bva\% ¥+@Jf€f‘he lg)taq’ oRgRY %%Mlll?d@hgﬂ% #Efp g(% é& pzrtsq%o\?éé(igﬁpWen the

acr 7- eépoxyhepty

amdun 19 F%Sytﬂ%@tlséla{}%bgb{%éﬁg{tyl ﬁiﬁecult to be dissolved in alkaline aqueous
I b I th
SOE“&? wﬁ@éﬁfg é ey POmEe eaneisht celibiliy orieh Sreapy o alkaline

m xture.. In partlcular it is more preferable to use

- agyeqpsispipfionsgheRamesoanih. (3- met hyl gl yci dyl
met hacryl ate, 6, 7-epoxyheptyl methacrylate,
o- vi he B@nwjx@grgmmyp@tﬂmmg uppaturated compound of a) i) used in the
vi nyl benzyl gl yci dyl et her, or

inpenvibmyd! pedd ptiglaye ictheidd hethaas |dtd el yeplyk w-egndagpylate, glycidyl a-n-
contai ning unsaturated conpounds for the inprovenent
profyleopaky gBEIIZ BlukOButy BAGHW, | (-he@iMhINe@E ackaskSpangeyl@hcidyl

patterns to be obtained. The epoxy group contalning

maiRE{IbE atedh AIRRYN thehdate O PLAhNEYCBY B InRiRR Y atk N 380epoxybutyl
anmount ofﬁelo ? 3 pgrt% b;[} we’u%l %l g\nth reg%{l?d tJo epoéy -

Bt orabr %}F‘égn‘? Olusttle 5.7 RANES, JAITE' Sr-cpaxyhepty!
mdiBack B3 | 1R endsInBRLL 5. ﬁétamﬁ“g“h 4 eas il TV ERERA RIRE
Vi'b;fbet”ﬁ s'eslﬁbf%fewg IR Qg@a@v'eﬁﬂa? SR 5 CRpRE i hyamidure.

unsat ur at ed conmpound of a? iii) used in the invention,
met hifl ParsUlRECit {4 taeis preferable rwshelysigylapehagaylpigt fmethylglycidyl
nmet hacryl ate, sec-butyl nethacrylate, 6 tert-butyl
matachdatey| ab.é;cppmthiaplyl ac mptlate|ate.s opr-viny lberaylglyaddether,  m-
cycl ohexyl nethacrylate, 2- methyl cycl ohexyl
- vingghdnage ik mlyrhed ayplvopérneriylycidgieiieate the epoxy group containing
di cycl opentanyl acrylate, dicycl opentenyl

unk@iiedryingondsdte et apprivemyht BRtHRCYHErdhBon reactivity and heat
| -adamantyl acrylate, 1- adamantyl nethacryl ate,

ru‘i’dt&%@bppﬁﬂshﬁrlbf'b@ﬁb!ﬁtn@&' net hacryl ate, isobornyl
nmet hacryl at e,

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

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

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



cycl ohexyl acrylate, 2-nethylcyclohexyl acryl ate,
di cycl opent anyl oxyet hyl acrylate, isohornyl acryl ate,
phenyl nethacryl ate, phenyl acrylate, benzyl acrylate,
2- hydroxyethyl nmethacryl ateg styrene, a-nethyl
styrene, mnethyl styrene, p-nethyl styrene, vinyl
tol uene, p-nethoxy styrene, 1, 3-butadi ene, isoprene,
or 2,3-dinethyl 1,3-butadiene can be used al one or by
e r t r f t -
ler?Jbuttvpfn%tha Béﬂ?@llﬁétgﬂt r‘?y?th ish gfé&‘r:i ﬁ% a)ﬁ’ét@ c%%;ﬁm%ﬁrlren?eth%ﬁ?\late 2
ren as, th fin ns tura
m%@pﬁa JSTh i *a)%rﬁ%tspcﬁb ?Orpff?g'e‘?oﬁﬂrveaﬁ%t TETROHAR Merytae
solubility with regay. o alk s sol ut
digRigpenny! gmiboay Bfn ft% BRI nmet%“é?'lé 5?@6&&% acrylate, 1-
unsat urated conpound is contalned preferably in
adamailik methacry g liczglopantarylerpetiet gisthagitaierisgpary! Thethgspylate.
parts by weight of the total nononers and nore
cypiober absiryla@0 Toetolcperhexybyachditghtdicyivepntamdomigiihtacrylate.
is less than 10 parts by weight, the preservation
istbabil biylatophaot yeiHaagdade. pbpoll ylme"ieSe. ibsngyé aere ise 3-teyd chxyethyl
-~ when it exceeds 70 parts by weight, the acryl-based
mE&RRS B 6 ré@fce @intfhivC lyirerdeo benddindsalnesd pmetlall kaddene vinyl
aqueous sol utions which are devel opnent sol utions. For

wlubfe, $hanez LSRG "PRYIRIIAE, BdpreNe, o eTdintetiiyha,3-butadiene can
i nvention, V|nyltr|chlor05|lane

bLVlJSE]LY%!LIqé &(k{v%ni'{ﬁ}rgoxyet hoxysi | ane),

trlacetoxy3|lane vi nyl tri met hoxysi | ane,

\gl,l %[f{qé% I]% ¥}é§ ﬁnqt‘%glt‘eﬁerfllae to e sty ng’clogf:ntany] methacrylate,

orgnsfzfgﬁ}%{lrfpixg&yg{)ﬁl el F%l)?g%ﬁ elhggéﬁ# g?{g]’bou?ds in consideration of

3- net hacryl oxypr opyl net hyl di et hoxysi | ang, : .
cogol mﬁéqui;p@g%lgxéx g%/;:] %Oﬂvfﬁ%&)mﬂy%ﬁ&%ﬁ% aﬁglme aqueous solution that is
met hacryl oxyet hyl t ri met hoxysi | ane.

a Gvplepmarirsplueivypr opyl t ri met hoxysi | ane, 3

nmet hacryl oxybut vl t ri net hoxysi | ane,

3- mefThaoteyih dwyeelt unghtt: ratelt dvonppsind sn@ntineg-preferably in an amount of

met hacryl oxypropyl tri et hoxysil ane can be used.
10 to 70 parts by weight with regard to 100 parts by weight of the total monomers and
more preferably 20 to 50 parts by weight. When the amount is less than 10 parts by
weight, the preservation stability of acryl-based copolymers is decreased and when it
exceeds 70 parts by weight, the acryl-based copolymers are difticult to be dissolved in
alkaline aqueous solutions which are development solutions.

For the silane-based monomer of a) iv) used in the invention, vinyltrichlorosilane,

vinyltris(-methoxvethoxysilane), vinyltriacetoxysilane, vinyltrimethoxysilane,

vinyltriethoxysilane. 3-methacryloxyethylmethyidimethoxysilane, 3-

methacryloxypropylmethyldimethoxysilane, 3-methacryloxyethylmethyldiethoxysilane,



The silane nononer is contained preferably in an
anount of 3 to 15 parts by weight with regard to 100
parts by weight of the total nononers. If the anount
is less than 3 parts by weight, there is no influence
on the inprovenent of adhesion to substrates and if
it exceeds 15 parts by weight, the heat resistance of
the patterns formed on substrates is decreased. For

3 -ltn Qt%agslg rné?@rép% 31%@1 vﬁcﬁetﬁ&! w%gém%n ﬁ%le%ﬁggﬂoégm%@? Egﬁ?‘[\égxysi lane,

unsa rooni ¢ aci unsat ur a

aphydride, or m xture theregof; the epoxy dro .
mditdrmeny Pidia e comuin eRe arARR B edgre
unsat ur at ed ponpoung& and _the silane-b se&ﬁ nononer .
methacrd By butyl ey FEReS ur et renehdiisienylany sgr
on can be enployed. For the polynmerization initiator
meibdy| oy PsaylitipbAX IR b ¢s¢the above nononers,
radi cal polynerization initiators can be used and in
par t Tewkidang rméremer danomeingd ebf@aldly in an amount of 3 to 15 parts by
azobi si sobutyronitrile,
wdlgl?-vaizto kg (d2o4H08i et oy | welbleranhé tdtdlehonomers. 1f the amount is less
2, 2-azobi s(4-nmethoxy 2,4- dinmethylvaleronitrile),
thdn LpA&aki w4 eMciheRaX af arflueh@r dafe inifriol@ent O adhesiBh Rydubstrates
2,2 - azobisisobutylate. The acryl -based copol yners of

an@)ifqpte%%c@@ | BYpah@dyCakidhCaRt inaGh FIRBROVE thdTBARIRY Formed on
under e presence ‘of the solvents and pol ynmerization

%$QE&£q§@&(%&% elimnating unreacted nononers by
- TTprecipi a{lonj filtration and vacuum dry processes

have ef er ahl wei ght aver age .nolecul ar ' N
(v FrE st ey DL a8 s LGy e acia
more preferably, 5,000 to 20,000. Ip case of the o
unsgipigEda v owe%wﬁw Ts hdUiHye at(%éfﬂaﬁi ﬂﬁt BV &G@p containing
nol ecul ar weight in terms of polystyrene |ess than,
unsatpeEed edenaundgBgeplspimbated pinsplerdqdegompgdgaad th piigne-based
rate and so on are decreased or pattern devel opnent.
méreater rreghstcarnceshydtosyfugmetdlysherdioranaaed srorceedesmplayad.
interlayer dielectrics exceeding 30,000, their
senskbi e pylyalcezdpariedseduad tpadiuesmpapwelizgieaboviegnonomers,
i nferior.
radical polvmerization initiators can be used and in particular, there can be used 2,2-

(5]
1

()
1

L2
1

azobisisobutyronitrile, 2.2-azobis(2.4-dimethylvaleronitrile), 2.2-azobis(4-methoxy 2.4-
dimethylvaleronitrile),  I,l-azobis(cyclohexane-1-carbonitrile), or  dimethyl 2.2°-
azobisisobutylate.

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

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



The 1, 2- qui nonedi azi de conpounds in the invention are
used as a photosensitive conpound. For the

1, 2- qui nonedi azi de conpounds,

1, 2- qui nonedi azi de-4-sul fonig ester, 1.2-

qui nonedi azi de-5-sul fonic ester, or

1, 2- qui nonedi azi de-6-sul fonic ester, etc. can be

enpl oyed. The qui nonedi azi de conpounds can be prepared

SR g Squbaphac e gl aR 9escily fom. e

) dcgags%;?@!gqﬁf;aﬁ{}pgﬁigg;gegs%?gf:ofﬁ%ourgt%siﬁql,Séy_ on are decreased or pattern

_ phenone,
de&gllgr]g%gr{tgggagﬁ%g%ggtgg gﬁﬁi@ &bz;qté %M alrtl] ngreoé(iy t?lgr}ﬁt%HQ}eerr] WiSiectrics
2, 3,4, 3" 4et r ahydr oxybenzophenone, 2.3,4,4" - .
exped gRPOBxIBIE KNG e dtfedecragd or patiqra e velgpgiesy ip interior.
4' - met hyl benzophenone, 2, 3, 4,4'- tetrahydrox .
3' - nEhh bRydbérmmedinddoeenpaings i the ipentiehid w@ﬁgfa@e@nm@mmﬁltwe
one, 2,3,4.6'
copphtiahydr oxybenzophenone. 2A6, 33' - hexahydr oxybenzopheno
ne, 2,4,6,4'-
hexalhy ticox ylae moaghendnennzpdhinds. 3'.2- ekl thzox ybemtboiphsre 1.2-
ne, 3,4,5, 3" -
quilRxaiyHa QX %hen7Ao PRENRORE, | 2 4ulofediiexahydrary Rewz opberan be
ne, 3,4,5,5 - hexahydroxybenzophenone,
errﬁ%gﬁgegj4-dihydroxyphenyl) met hane, bi s(p-hydroxyphenyl)
t'hane. tri (p-hydroxyphenyl) nethane,
1,1 %:tri(p- ph ha bi s( = .
L hj/:g%‘ oxé%ﬂ%g[a??&ﬁet %gﬁlé%un%ts U Obe Zprgpzﬂ‘ed by  reacting
2, 2-his(2, 3, 4-trihydroxypghenyl ropane
gt GG LS ot s U OGN DB BT Phens! sRBRginds under
propane, 4,4'-[1-[4-[1-][4-hydroxyphenyl]-1-
W4#EtbRSA et hyl ] phenyl ] et hyl i dene] bi sphenol , or
bi s(2, 5-di met hyl 4-hydroxyphené%2-21
hydr bsty pHéay| reeiehne cenpeusds.us ea- Al row bpiropiseons.e. 2.4.6-
When t he qui nonedi azi de conpounds are synthesized with
tribhoatbovapptremo) 2,2'-tetrahydroxybenzophenone, 4.4'-

tetrahydroxybenzophenone, 2.3,4,3'«tetrahydroxybenzophenone, 2.3,4.4'-
tetrahydroxybenzophenone.  2.3.4.2-tetrahydroxy  4'-methylbenzophenone,  2,3,4.4'-

tetrahydroxy 3'-methoxybenzophenone, 2,3.4,2"-pentahydroxybenzophenone, 2.3,4.6"

pentahydroxybenzophenone. 2.4.6,3'-hexahydroxybenzophenone, 2,4,6,4'-
hexahydroxybenzophenone, 2,4,6,5"-hexahydroxybenzophenone, 3,4,5,3"-
hexahydroxybenzophenone, 3,4,5.4'-hexahydroxybenzophenone, 3,4,5,5-

hexahvdroxybenzophenone, bis(2.4-dihydroxyphenyl) methane, bis(p-hydroxyphenyl)
methane. tri(p-hydroxyphenyl) methane. 1.1.1-tri{(p-hydroxyphenyl) ethane, bis(2,3.4-

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



conmpounds and napht oqui nonedi azi de sul fonic acid

hal ogen conpounds, their esterification rate is
preferably 50 to 85 % When the esterification rate is
less than 50 % residual figmrate can be
deteriorated and when it exceeds 85 % preservation
stability is decreased. The 1, 2-qui nonedi azi de
conmpounds are contained preferably in an amunt of 5

dnli‘ugthéﬁoo f@({g&)& ryﬂ % hen ﬁrgpa{n@gar o 45{’1-}49-91 —ngri]);cﬁm@bhenyl] 1-

t of t copol yners of  a

nnﬁﬁ et%f ﬁq%e\ﬁ,\sl]‘[e(%h I{denat/)Ps 6\%1'06%/0 ?{%bﬁ In{etl%}, di fﬁ?% ag‘hgnyl)-}

ween ex osed rts, and unexposed parts is small so
'“Bﬁﬁﬁ phaging Fﬁefﬂfﬁa$$gﬁ°P§°HV¥g’%ﬂ1t and if it exceeds

100 parts by wei g unreacted 1,2- quin [
conpoutashs éwwﬁec#lﬁﬂqieaf@@rw&maﬁ Syhizes Ay g dpve phenol
with light for short period so that solublllty with
compgards tagdalnralitpriEnesdwaids  suliQnic oacid haglopan geompounds,  their
devel opment sol ution becones too | ow and devel opnent
esfegifitdtion raiefi§ preldrably Theo 8ot dviendhe esferifvatdorn rate indess than 50 %,
i nventi on does not generate coating stain and
refitladl fids satefcan bt detedyaredding vdetrii eseabdSt%upresdri s stability is
uni formpattern profile to be fornmed. For the
deSRhatgnt s. there can be used benzyl al cohol, hexyl
al cohol, or ethers such as

di et fyl ?Q%Qllal%?lgéllgiﬂ(?w?ﬁ/ﬂcﬁ&@@ire contained preferably in an amount of 5 to
dlethyleneglycolnethylethylether

Og p%ht% %vQ: r%llt ¥\Qt‘ﬂ| ?%aq L&f anﬁ bly weight of the acryvl-based copolymers of

propyl
a)cfﬁn %‘%§ %F@ Fd ?3({%@)’? h%'g%gﬂgzﬁ eeanné% n§/éso]ess than 5 parts by
Iene%8 coI nonoet hyl et h

th et h
“‘"“r*ng'{]‘ﬁ% Mo Gl asecrtea, o ciHyF SR OEBI RS sl so that

dlethyleneglycol nDnonEtherther di et hyl enegl co

Pafigino BEmyLiet FrefiMathgnerbal esrdsmbithpras ry‘im ‘é?'HE unreacted 1,2-
propyl enegl ycol nononet hyl et her, propyleneglyco
quismedinhiyé edthpeundp rasyyi ernéaggq/@@lntlgyr\@mn @tapiared with light for short

~ propyl eneglycol hutyl ether, propyl eneglyco

pefipd Ry ltedt heluadiet atig, repardpy latkadod yqebuesdiytiet ther acedatbpment

solution becomes too low and development is thus difficult.
The solvent of ¢) used in the invention does not generate coating stain and
flatness of interlayer dielectrics and thus allows uniform pattern profile to be formed.

For the solvents. there can be used benzyl alcohol, hexyl alcohol, or ethers such

as diethyleneglycoldimethylether, diethyleneglycolmethylethylether,
diethyleneglycoldiethylether, dipropyleneglycoldimethylether,
dipropyleneglycolmethylethylether, dipropylenegivcoldiethylether, ethyleneglycol

monomethylether. ethyleneglycol monoethylether, methylcellosolveacetate,



propyl enegl ycol propyl etheracetate, propyleneglyco
but yl et her acet at e, propyl enegl yco

nmet hyl et her propi onate, propyl eneglyco

et hyl et her propi onat e, propyl ¢degl yco

propyl et her propi onate. propyl enegl yco

but yl et her propi onat e, tol uene, xylene,

nmet hyl et hyl ket one, cycl ohexanone. 4-hydroxy 4-nethyl

etlgl&aﬁn%o@v %Ee“:“[titenEt tht%th?I%gégg)t?cﬁ)! an%}{& gt%?lte%te? prd?e?l)/lleneglycol

ace dr oxy prop i onat e

d I 0 nat e
o e?ﬁv?%$ T oMl *h@ﬂ?%xypfﬂ%‘ﬁwé%@e grgmethylether.
hydr oxy et hyl acetate hydr oxy but yl aceta e,
pl?@&%ﬂ&ﬁéco let Mpnorthyetiet Eﬁﬂaﬁwa e atnéopw try
| actate, 3-hydro nmet hyl propi onat e, ydroxy et hyl
bupigpron at(@)]egeg{mﬁ/ sethydethgsggctae. omr@mgqr@g ygolhy@hyj;\(tyeracetate
butyl propionate, 2-hydroxy 3-nethyl nethyl butyric
premilehes] yowlt hoﬂyemremahglateap@bakmglm trokyetiedrimelata geoptiencglycol
nmet hoxy propyl acetate, nethoxy butyl acetate. ethoxy
métetlayibrpagadratee, efrbpdgncelybyll aabtlatherpratibraxy prippylleneglycol
acetate, ethoxy butyl acetate. propoxy nethyl

' pré}%@é{ﬁérﬁmpQih@tfé.ox)/pr@%ﬁ&’ﬂeg&%ﬁl atityl@hepepyoraiedpyloluene,  xylene,
acet ate, propoxy utyl acetate. butoxy nethyl

maﬁ@smgﬁzewh@t swoh%nme agelaloRy NHAXY NEARNbnACRERVE acetate,
but oxy butyl” acetate, 2-ethoxy nethyl pr opi onat e,

, § :
cll‘r?};l g%ﬁ%ggxeﬁlgyétatpabgl% ﬁ%ﬂg] 2- rgJTd(.)Fglg et lep R%QPEM%] 2- P;)droxy methyl

me;”st hﬁl {%bpyﬁtﬂg?%\gl g:]htﬁ% eﬂly %8?(18”{ 9?{%}% meth%l acetate
fieap Mﬁge?ﬁtgyfaaf%@%? SEe BB bRame: o i/'datttasfeyprsmwctate

propi onate. 3-nethoxy nethyl propionate Xy

buptl higttatsy oiph skidtye megLyeRrABIRYABY éﬁyﬂroxm@b) loﬁr@p@nate 3-hydroxy
3-met hoxy butyl propionate, 3-ethoxy nethyl

promo prapiata, 33vwdtdyebpteé phytionble. grivdionat-eethgl wethgkbutyric acid,
propyl propionate, 3-ethoxy butyl propionate,

mShgavopekyl aetdny Imetiprgpition ateate3mprhoppxyopst hgelate, methoxy butyl
propi onate, 3-propoxy propyl propionate, 3-propoxy

ac8bieY bthoBl MRIONAleite, StHIMY QK | BRIAY. et Ix9RirOfAtaCetate, ethoxy butyl
3-but oxy et hyl propionate, 3-butoxy propyl propionate

ac@hg, g’loBHivo?fﬁftthEc)étaté) PRHRDRIE | 6aRP S SRS RO LBESE, propoxy

conmpounds can”be used
butyl acetate. butoxy methyl acetate, butoxy ethyl acetate, butoxy propyl acetate, butoxy

| prop%enegh col

butyl acetate. 2-methoxy methy! propionate, 2-methoxy ethyl propionate, 2-methoxy
propyl propionate, 2-methoxy butyl propionate, 2-ethoxy methyl propionate, 2-ethoxy
ethyl propionate, 2-ethoxy propy! 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 propy]l

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



al one or by m xture. The solvents are contai ned

preferably in such an anount that the anount of the

solids of the total photosensitive resin conpositions

becones 10 to 50 % by wei ght{eand nore preferably 15

to 40 % by weight. If the anmount of the solids of the

total conposition is less than 10 % by wei ght, the

t hi ckness of coating becomes thin and coating

fl.atness ks decre . d i f it ; %k :
el PURE 2 e RRARRDEDIAR sy FEECBRBicRe 3 Popony, pethy

af fect coati machi nes durin

RS CRapT e P R arrr sk Do & onald B-propary bucy

conponents may further conprise d), epoxy.resins, e

PreRiAREg- vesButoRy magthy) Pf@BWﬁ%‘ﬁgg-sb,ut%y %‘?ylsﬁﬁﬂlfl’ﬁ’é’f"ﬁngé’,“t‘?’%y propyl
necessary. The epoxy resins of d) inprove the heat

propighaie arr%%bamy supdPropiangts can bp aisedegriisthesgrERIPRYISTRR R used
t he photosensitive resin conpositions For the epoxy

algregir s miblusphenol A epoxy resins, phenol novol ac epoxy
resins, cresol novol ac epoxy resins, aliphatic epoxy
r esi kg s@lb éray aeiconmper \prefesblysin sgilyai dybueghatthe apoxy of the
resins, glycidyl am ne epoxy resins, epoxy resins,

sol1@8 6 MeY&hl ShobReXytiveashinTomPbsiticreshedsmé< D) pod(y heby weitht and
with glycidyl nethacryl ates other than the acryl -based

m&GAPRLYTRII S Gf t@MocaNpbensgRd [BnHe iamdRal bF Qkd ablidd bf ithe total
preferable to use bi sphenol A epoxy resins, creso

coﬁgj\éghgﬁz ERQXNd-E5h 05 ’bvqk'eiglhtyg{ed% kﬁ§§s$6f &%lﬂﬁg’ He&hdSthin and

|-
1C
€ epoxy resins are contained preferably in an

- _amoupt of .0..1 to 30 paris baht i 0 -
e Bips Dyfonfanenfi b Rabes 7 paL b S conine
a), %Ed if the ,?, unt .devi ates fromthe above ranges,

besyhpahIchiand fymay Ay Eopyne BASURsYPBE SIS i s reduced
and thus, sufficient coating perfornmance cannot be
obtaWh@@hmwﬁﬁﬁﬁwﬁé@ﬁ@égméﬁ“ﬂﬂnﬁQﬁBWBW@gﬂﬁ%aE@ﬁé%@Bﬂ“FBB may

substrates, and silane coupling _
further comprise d) epoxy resins. €) adhesives, f) acryl compounds, or g) surfactants, if

necessary.

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

For the epoxy resins, bisphenol A epoxy resins, phenol novolac epoxy resins,
cresol novolac epoxy resins. aliphatic epoxy resins, aficyclic epoxy resins, glycidyl ester
epoxy resins, glycidyl amine epoxy resins, epoxy resins, heterocyclic epoxy resins. or
resins  (coypolymerized 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.



agents having reactive substituents such as carboxyl

group, nethacryl group, isocyanate group or epoxy

group can be used. In particular,

y- met hacryl oxypropyl tri met hoxysi | ane,

vinyl triacetoxysilane. vinyltrinethoxysil ane,

y-isocyanat epropyl triethoxysilane, Y

glycidoxypropyltrinethoxysilane or (3-(3,4-epoxy

cycl @ hexyl)ethyl tri th ane can he /

adheimsgf’/ 3 BB Al e Bt T o el T 16 e o

20 parts by to 100, par

| wENEHEn E&?‘?Ito63@E%F‘Sc@ioﬁF‘ﬁh&s‘%ﬁt[‘%ﬁcré&b“%@?&iﬁ‘?ﬁrgOwe) 0t it the
conpounds of f) inprove transm ssjion, heat resistance,

amuRk deYigiey Jromethe, aboye rites. pRamnak Ao Bt avex-trpesheanelymers is
phot osensitive resin conpositions. Preferably, the

redeey hnddopouidsnac@ting perdyarnedcapyotfbgrobidined1: CH, O
CH20- (CCH=CH2) a OCH2C- CH2O CH2C- CH2O- CH2O- - CH2O .
wher &ha afhdssrea diiydriogenveathemdhadidy ko gulmtrptehaaridngjlane -cobpling
carbon atons, al koxy group having 1 - 5 carbon atons

agiits Ahkan @Mctig{ aubetitamk Behlas-cabbokar Ha0p.ah@nFcryllgroup, isocyanate
<a<6.anda - b = 6. The acryl conpounds are contai ned

UrE’Jpe&e&ﬁm Yrdud @R LRARSN N Bhrifeulhe, t}ﬂﬂ@tﬁad??lbk)sprgm Itrhe@xysilane,
wth regard to 100 parts by weight of the acryl-based

»n%q{?ﬁ)ité‘[ rsﬁal%f a\)m@ﬁﬁn%&ﬁs&%epr fl§6 ?héf%:g [\Sbflltri%th%)rlvsdane Y-

me ght e anount Wit e ranges Is

oS Rl SERERT 0%%'0 B Hlteysianc can

heS Ul actants of g) inprove the coatlng per f or mance or
“dé¥el oprrent

The adhesives are contained preferably in amount of 0.1 to 20 parts by weight
with regard to 100 parts by weight of the acryl-based copolymers of a).

The acryl compounds of f) improve transmission, heat resistance, sensitivity, etc.
of the patterns obtained from the photosensitive resin compositions.

Preferably. the acryl compounds are represented by formula 1:

il
CHO— CHo0— T (CCH=CHJ,
i ' i
OCH; C~CHz0~CHy G=CH;0~
CHQO""" CHQO”‘ - {E}b

wherein R is a hydrogen atom, alkyl group having | = 5 carbon atoms. alkoxy
group having 17 5 carbon atoms or alkanoyl group having 1~ 5 carbon atoms,

| <a<6.anda~b=06.
The acryl compounds are contained preferably in an amount of 0.1 to 25 parts by

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



per f ormance of photosensitive conpositions. For the
surfactants, polyoxyethyl eneoctyl phenyl et her,
pol yoxyet hyl enenonyl phenyl et her, F171, F172, F 173
(product nanes: Daini ppon Ink3& Chemcals Inc.).
FC430, FC431 (product nanes: Sumtono 3MLimted), or
KP341 (product nane: Shin-Etsu chem cal I|ndustry Co.,
Ltd.) can be used. The surfactants are contai ned
r d ammunt t : :
orfERRR R B ATHT L s kR Ane aRR g s adisable or
acryl - based. copol yners of a ammu Lt hin
lh?ﬁ@%%ﬁ@V@l?Hﬁ%%?sggﬁﬁg§ﬁ§g'#gm%gﬁdbﬁngnpro@%ﬁ@%@gbf
t he devel opnent or copating performances of the _
phot5@%ﬁ§ﬁ$¢@§sc%%ﬁ%sPTW8ﬁ%[ éx’Hﬁ%eﬂ¥$5??%ﬁ 8F qayglopment
solids of the photosensitive resin conpositions of the
pelTAVEICE BhPhaspeRs b fymPRetiahove conponents i s
preferably 10 to 50 % by wei ght and the conpositions
havi hg t he sohéds wi t kirfictants, above peligesthakacqssdghenylether.
-~ preferably after filtration with a mllipore filter
pobfoxQeth¥lenenOnPphemtylettirsiol 71t Ké71. i@t produgy memestedainigpon Ink &
substrates conprising the cured products of the
CHehitads ans). tHoUaor esims (podugatahesnShmitomo i 0w [netited)xl or dEP341
LCD substrates using the photosensitive resin

(pRAIRGE L] INF-EtslN@epalal BIIDsthOC ABLidORaiBE ieds of the
i nvention are characterized in that in nethods of

for mrng (SRR AR 48 cBn@fnel PR SMBST ihainesm&bht LPO0DY 1o 2 parts by

phOtOSGﬂSItIVG resin ositrons Into organic

CcO
weici;gh .erégrdftiol l%’pa&tﬁgpg{f}eg%ﬂ%ijﬁ !rl]d.r%l)l@bars&)sl& olymer: gf a), and the

ul. '{
npositrons are articu ar, t

nmet hods. of form ng the pattern of .LCD traf e '
gt RS e s poaR Rk B dbi PR S Rl o
First, the photosensitive resin cog?ositions of the

COPKERRr fORANEEEC LA PRYIOTHEIG VE FRNPOsItio

The concentration of the solids of the photosensitive resin compositions of the
invention comprising the above components is preferably 10 to 50 % by weight and the
compositions having the solids within the above ranges are used preferably after filtration
with a millipore filter of 0.1 ~ 0.2 s

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

emploved.



surface of substrates using a spray nethod, rol
coater nethod, spin coating nethod, etc., and coating
films are fornmed by the elimnation of solvents by
pre-bake. The pre-bake is pngferably carried out at
tenperature of 70° 110 "Cfor 1 _ 15 mn. Next, the
above fornmed coating filnms are irradiated with visible
rays, UV, deep UV. electron beanms, X rays, etc. in
accoydance wth th repar ed ttern evel d, .
o ¢ eyt it meGelt PERL MBS BB GRE ing the
wher epy prescribed. patter are formed. For the
Nﬁ%@%ﬁﬂbﬁéﬁwqg%?%?”@ﬁ%?eﬁﬁaiFWﬁe aqueous sol utions are
preferably enployed and in particular, there can be
used! iAoy AHPESHISRAE irpies CATRM IS 96 icuiy cipa Rk FAREed onto the
pot assi um hydr oxi de and sodi um car bonate; primary
sugpdedsubiites aising a spraopysthed. mel! cepseranribed, spinicaatingsmethod, ete..
as di ethylam ne and n-propylam ne; tertiary am nes
ang wodtingsfiltnsianefonpkd by the, elimendtidn diselvayts bamprabakediepiaytake is
ethyl amne and triethyl am ne; al cohol am nes such
préfSrafliyRidvloat hanapamuret 7wt hiyl difet hanslnsri ne and
tri et hanol am ne; or aqueous sol utions of quaternary
ammogi.um,sal.ts such.as tetrane - ' Qxi
ana CEHT R T Eai AT ot R R R BRR U9 decp
oL et o Rt gt KBAEpSRERG Byctonc
aqueous organi ¢ solvents such as nethanol and et hano
WIthép V8 [PPEBE BLONE HhieB Ve dBEEeSSEIEE §¥TerFby Peqsrribag| Ratterns are
anmount. Al so. after devel opnent with the above
fodesdlel opnent sol utions, unnecessary parts are
elimnated by wash with ultra pure water and patterns
are Far nted daf¢lepmeinty solifidrsy alltwing Sacueouredolptionserares pagferably
irradiated with lights such as UV, the patterns are
enfpg@te daridnich@attica@r, aehtdarese sused in@garic alietined sach as sodium
tenperature of 150 - 250 C for 30°" 90 mn. Thus, fina
hyBRER! PausabmhByRbtiad n8d. sodium carbonate; primary amines such as n-

propylamine; secondary amines such as diethylamine and n-propylamine; tertiary amines
such as trimethylamine, methyl diethyl amine. dimethyl ethyl amine and triethyl amine;
alcohol amines such as dimethylethanolamine, methyldiethanolamine and
tricthanolamine; or aqueous solutions of quaternary ammonium salts such as tetramethyl
ammonium hydroxide and tetracthyl 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



The photosensitive resin conpositions in accordance
wWith the present invention have excellent
performances in sensitivity, transm ssion, insulation,
chem stry resistance, flatnggs, coating and so on and
al so, they can reduce the nunber of processes in LCD
manuf acturing process and remarkably inprove the
safety and adhesi on of patterns for interlayer

o B8R A0 AL BRTRD 05, PR AGRAS5R e

dielectrics of LCD manufacturin _process mhere
maohinek Redisasom Qven [ migraparai kol 1&85 250 hefopaPt &Ormm Thus, final
formati on nethod of LCD substrates of the invention
pattSinB@an bhsbtgih@t osensi tive resin conpositions of the
invention enables the formation of superior patterns
of i ThephA¥RhsiAlElRFT EdngsiBRE irBskchRlahleDy MR @edeut ifvgntion
process. For better understanding of the present

lm%@%}?&hélﬁgﬁrfgfﬂ REJ AR IR RsdisH, |1|%Yl4at10ﬁr rl:?nemlstry resistance,

[ om n exarrp es are i ntended to nerel y illustrate

i nyen t|o y
e NP LR OB Sl foptnt %ﬁ%ﬁ%ﬁ%ﬁ@ bt SF B RERRE LD
még'wr Clgl{l IBI’II%?[g‘gCCCS:ggﬁc\ %éTrlE{l‘% b&c/) I‘a%[];g% %Vélnfgt‘b agd a es10ngoftpa9ems for
tetrahydrox furan, parts i ght of methacrylic
inlggi e By dﬁk‘g‘@m eﬂéfﬁ“‘g yﬁawmﬁ%ﬁ Ry |ﬂa%eafe sjtable
parts by m5|ght of styrene, Parts by wei ght
fog gs@bl@rlﬁtyr ayps ,dg,qlg:ttrécs L%m@u@y UFEE GRECeET where the thlckness of a
vinyl tri met hoxysilane and I part by weight of 2
filgt is i dbird{R the phEemi fremndtiph vadtleadori LG bubstroley ef thel dw@ntéandusing
gently stirred after nitrogen substitution. The
th¢ plagbicantisotegin @mpraisioheaf td invenbon Siabidsithd fommation of superior
~ mmintained for 24 hours whereby a polyner sol ution

paBORE 8l MtRBv@didbchaspdlisrpalgnehaufas:ipg poadsed and the
average wei ght nolecul ar wei ght of the polyners was
10, 0PQ- pelibeu vt etiRVEHIRGG Sl B RA, preferred embodiments follow.

The following examples are intended to merely illustrate the invention more fully without

limiting the scope of the invention.

EXAMPLES
EXAMPLE |

(Preparation of Acryl-Based Copolymer)

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

parts by weight of vinylirimethoxysilane and | part by weight of 2.2'-azobis(2.4-



wei ght is an average nol ecul ar weight in terns of

pol ystyrene neasured using GPC. (Preparation of

12- Qui nonedi azide) | nol of

4.4 -[1-[4-[1-[4-hydroxyphenyg] -1

met hyl et hyl ] phenyl ] et hyl i dene] bi sphenol and 2 nol s of
I, 2- napht oqui nonedi azi de-5- sul fonic acid[chl oride]
mere condensati on-reacted and

drmé% iﬂ([éwhiﬁ) %é{gﬂ%ﬁfit%@l genﬁ X nS]t%reg pzh r]itrogen substitution. The
1 2- nagatqu|noned|a2|de 5-sul fonic ester was
lepapgon (s dsatedtty 3 6F VPheh beemsiRtpiped r&@,rs%hours “hereby o
Cbnposrtlon) 100 parts by wei ght of the above prepared
poleniar sdased coapalngmerrgl-laned I0pgants why prapagldt aaf theheverage
prepared 4,4'-[ 1-[4-[I|-[4-hydroxyphenyl]-1I-
- warethybreEhy veRenyl liet pylindenkdi spb@nofhe weight average molecular
1, 2- naphtoqurnonedrazrde 5-sulfonic ester were m xed.

W Jl?lﬁ iAW e Wadecd|a$ %Qt%‘r?ﬁi] tbr‘?rrsQﬁ%Wsty?én@W&un?@usﬁﬁ?@PC

t he concenfration of the solid the m xture became
30 % ) ered using a mllipore
P%Bﬁﬁgggéfﬁ gﬁkgﬁg éihéphotosensrtlve resin

conposi tion was prepared EXAVPLE X i
that?mhen acryT based coﬁglyners mé%%v J4LPE1EcF&Rph%wH]

e e B B DGR brhe éa”erﬁtwé‘éaﬁmhrpéaumpagwrlde@-

conposrtlon was prepared by car g out th
subfepingaidbdiqilet Were EQBFRIPEION: feacre%cﬁwﬁﬂd |4 1y ghexypheny -

exception that when acryl-based copol yners were
|-pedpktodlphenybrdpien bigehenol i raapiueubionsdipzife-§-spifonic ester was

wei ght of v inyltrinethoxysi |ane,
thimgirbyacedy| oxypr opyl tri met hoxysi l ane was used in an

anmount of 3 parts by weight, a

{Preparation of Photosensitive Resin Composition)

100 parts by weight of the above prepared acryl-based copoiymers and 30 parts
by weight of the prepared 4.4'-[1-{4-[1-[4-hydroxyphenyl]-1-
methylethyl]phenyl]ethylidenjbisphenol 1,2-naphtoquinonediazide-5-sulfonic ester were
mixed. The mixture was dissolved in benzyl alcohol so that the concentration of the solid

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

whereby a photosensitive resin composition was prepared.

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

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



phot osensitive resin conposition was prepared by
carrying out the sane nethod as used in Exanple I
EXAMPLE 4 Wth the exception that when acryl -based
copolynmers were prepared in Eranple 1. instead of 5
parts by wei ght of vinyltrinethoxysilane, 3-
nmet hacryl oxypropyl tri net hoxysi | ane was used in an
anount of 6 parts by weight, a photosensitive resin
conposition was prepared by carrying out the sane
met hod as used in Exanple |I. EXAMPLE 5 Wth the
EXc ion that when acryl -based copol yners were
Eé;é@gﬁkéh in Exanple |. instead of 5 parts by weight
of vinyltrimethoxysilane, 3- )
et hRaHy b PRy e TR dr6MsherTsRo T RE Propasg in FExample
amount of 10 parts by weight, a photosensitive resin |
[.conpesidt i o was prafar eBY by Weahyi 1 ovtntEeethpysilane, 3
met hod as used in Exanple |I. COVPARATI VE XAMPLE | 18
matidchy lbherepsdteipteitonysibiac wisewsedon ydn- pased dopakifadysweight, a
were prepared in Exanple 1, vinyltrinmethoxysilane was
pho@kcr4RRE redin plrap@siemsivis preparas by cooripositttho samasiethod as used
prepared by carrying out the same nethod as used in
inEX@hplea. 1. The properties of the photosensitive resin
conpositions prepared in Exanples I to 5 and
Conparative Exanple I were evaluated by the follow ng
procedures and the results were shown in Table |
F%ﬁkﬁ%@ ) Coating RPM The photosensitive resin
= STtions prepared in Exanples I to 5 and

;:Srbrg E@{ tbggﬁcg?)ﬁgp &%g%h% %cggtgbgl?éae gop%m#eréylwgr%sprepared in Example
. instead of 5 parts by weight of  vinyltrimethoxysilane,  3-
methacryloxypropyltrimethoxysilane was used in an amount of 6 parts by weight, a

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

in Example [.

EXAMPLE 5

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

in Example |.

COMPARATIVE XAMPLE 1




and then pre-baked on hot plates at 90 Cfor 2 mn
whereby filns having a thickness of 3.0 jm were
formed. b) Sensitivity-The filns obtained in a) were
irradiated with UV having anqgintensity of 15 69/cvi 2
at 365 nmfor 15 seconds using predeterm ned pattern
masks. Thereafter, they were developed with 2.38 w. %
aqueous sol ution of tetranethylannnniurnhydroxide at

23" or 70 second nd t hen ith s
et e e FSBiRT B Ph ‘eba%’?'op%ﬂ&%g sthalbRufhExample
patterns wer |rrad|ate% E . enﬁﬁ%y.of 15 d
L ﬁW"étu‘fmgio‘%E O Y '8 US4 48 %tﬁa%mgﬁa “ESH}eﬁ” Atteq was prepare
cured in a Convection oven at 220 C for 60 mn.
byeaery @wub@ﬁs@m B§thof afrsepa Exemplsilned. c)
Resol uti on-The m ni mum si ze of the patterned filns
formed i n above b) was neasured. d) Heat
Resi stance- The width of top/bottomand left/right of
t he pat papaeds bi thesphofceensittvei msinlsompodifionsgsepmeaisinriagmples |
When the change rate of angles on the basis of before

olPanvebmbaativagxnagle 0 welev\YHuateld bvathenfalidseiggsodedyres and the
when it was 20 ° 40 and when it exceeds 40 % "x." e)

reslIRNSRALHRAGYiR ThBltiNRsm ssion of the patterned filns
at 400 urn was neasured using a spectroneter. f)

Adlhegj egaﬂ?’nf Lesvi R &%ml::l%?@qusﬂgﬁmb!@&lms e BRUR| Examples 1

| & was-run at a constant speed on the patterned

to Véa%nr%ggg\é%gdve E qvef bgne %%%%E&J lgﬁasqu&@a‘?es%ﬁgeéj g,ﬂﬁf oater

epr esente cent age W t
: antd then pre baLeJ on (?taple{tg'soe(l)t)()(]o{’ 110 S min \)vbnetrerbzfyl ms havmg a%h:ckness of
3.0 ym were formed.

b) Sensitivity-The films obtained in a) were irradiated with UV having an
intensity of 15 wW/ar at 365 nm for 15 seconds using predetermined pattern masks.
Thereafter, they were developed with 2.38 wt.% aqueous solution of
tetramethylammoniumhydroxide at 23 C for 70 seconds and then washed with ultra pure
water for 1 min.

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

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

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

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



Coating RPM Sensitivity (nml/cnf?)l Resolution (lo) Heat
Resi stance Ex.| 1090 54.6 3 Ex.2 1050 51.2 1050 54.5
Ex. 3 Ex.4 1090 54.8 Ex.5 1020 50.1 Coin. Ex. 1 1030
58.1 3 33 00 3 0 Transparengy Adhesion (%! 90 1
35.05 92 90 90 31.71 36.06 28.88 91 22.75 88 85.13

oven heating was 0~ 20 %, it was marked as “o,” when it was 20740 %, “A,7 and
when it exceeds 40 %, .7

e) Transparency-The transmission of the patterned films at 400 1 was measured
using a spectrometer.

) Adhesion-After the compression machine of a manual roller was run at a
constant speed on the patterned films formed in above b), the area that was peeled off
was measured and represented by percentage with regard to the total area (100) of the

substrates.

Table 1

1 Co'z;tirng er’]\ﬂSenéritrir\ﬁtyi’ (mJ/c) Resoluuon (yany Heat f_{_ééistance Transbérency Adhesion (%)
Ex.| |'090""“L'”' 546 |03 o 90 3505
i |
Ex.2 1050 ‘ 51.2 3 o2 3171

Ex.3 wsosis T3 e | 36.06
B 1090 518 . 3 | o 90 28 88
\ Ex.5 1020 so0 | 3 e o 2275
iCom_ Fx.l 1030 58.1 ‘ 3 \ o 88 85.13
| ] ‘;

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

Comparative Example 1. its sensitivity was as low as 58.1 mJ/ai and adhesion was bad

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



From Tabl e | above, it can be seen that the

phot osensitive resin conpositions prepared in
accordance with Exanples | to 5 showed excell ent
sensitivity, resolution, heap resistance,
transparency and adhesion and thus they are applicable
to interlayer dielectrics of LCD process according to
the preference of larger substrates. In contrast, in

Conpatative Example. 1, its.sensiti Vi Was | ow. .
56 1 o Pu- TR Ranesr P RUERE T e BRaffs p®ef vention

hanas difficu#t to be aE?LLeq to interLgﬁg{.dig%ectrips.
Y6 R ST IGEBHNFT [VEN YN, URBHRIGUPT BHE R JERTadRtgance.
with the present invention have excell ent ‘
iegsp-oiortne 8ad s o8 @ndiafsoy they cap regdvspritesnygpber joh dipsatsep iy LCD
chem stry resistance, flatness, coating and so on and
maiudeiunrgeyroessn ané derearketie impivve thosalgy goé edbesiqnpofi @merns for
manuf act uri ng process and remarkably inprove the
insahetrydidadriasdhesigatevdbppatttapd rgchfrgr procassesrsbala they are suitable
. dielectrics during devel opnment and etching processes
foB Qsd Maihtetlagy d¢lectSel dfalbd®d mirafacufhgl prodedd ahbm@)RE thickness of a
di el ectrics of LCD manufacturing process where the

filkhhis e BIE S8 s @ fthePpatbin BHh&idhh&ked MISOD sti@aRabE BEMvention using
formati on net hod of LCD substrates of the invention

th;&‘%i]&gsengih@e PR &ﬁﬁ:ﬂ}%ltfohy 8 IR ShienGORRRAMILS RO Foratib6f superior
i nvention enables the formation of superior patterns

. i.nter| ayer . .diel.ectri. [ . facturing
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phot osensitive resin conposition conprising: a) an
acryl - based copol yner obtai ned by copolynmerizing i) an
unsat urated carbonic acid, unsaturated carbonic
anhydride or mxture thereof. ii) an epoxy group
cont ai ni ng unsat urated conpound;



iii) an ol efin-based unsaturated conpound; and iv) a
si | ane- based nononer; b) a 1.2-qui nonedi azi de
. conpound; and c) a solvent. 2. The photosensitive
- resin conposition according 2o claim| conprising: a)
100 parts by weight of the acryl-based copol yner
obt ai ned by copolynerizing i) 5 to 40 parts by wei ght
of the unsaturated carbonic acid, unsaturated
car boni ¢ anhydri de or nixéggﬁﬂghereof; ii) 10 to 70
parts by weight of an epoxy group containing
unsaturated conpound; iii) 10 to 70 parts by wei ght
of the ol efin-based unsaturated conpound; and iv) 3 to
15 parts by weight of the sil ane-based nononer; 22 b)
Wisitiselaipgdparts by wei ght of the 1, 2- qui nonedi azi de
conpound; and c) the solvent in such an anount that
the content of the solids in the photosensitive resin
conposition is 10 to 50 % by weight. 3. The
1. phdbasendiveirgsn cespasitoorpogrisingn according to claim |
wherein the unsaturated carbonic acid, unsaturated
car boninGcanbyddd icdgolanemibxdingdeytdopolgokriohga) i) is
selected from the group consisting of acrylic acid,
met hacr yl i CarpGinchiurdRl et ib@fit Cacid, Unbiu€at@C icdsbonic anhydride or
citraconic acid, nmethaconic acid, itaconic acid..
unsat:ur al @dedf-car boni ¢ anhydride thereof and mxture
hereof. 4. The photosensitive resin conmposition
accor di NG ¢ lo@ Ht]ogl% Liftln uﬁn%@ur?tgg)égm%;@lldp
C of a) i IS

cont ai ni ng unsatura onpoun
fromthe |9|E glygle%g-rl])%e%tulng ur%Ied compound; and

iv) a silane-based monomer;

sel ect ed

b) a 1.2-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
i) 5 to 40 parts by weight of the unsaturated carbonic acid, unsaturated
carbonic anhydride or mixture thereof;
ii) 10 to 70 parts by weight of an epoxy group containing unsaturated
compound;
iii) 10 to 70 parts by weight of the olefin-based unsaturated compound;
and

iv) 3 to |3 parts by weight ot the silane-based monomer;




gl ycidyl acrylate, glycidyl nethacrylate, glycidyl
a-ethylacrylate, glycidyl a-n- propylacryl ate,

gl ycidyl a-n-butylacrylate, G3-nethyl glycidyl

acryl ate, (3-nethylglycidyl 2pethacryl ate,
(3-ethylglycidyl acrylate, 3-ethylglycidyl

nmet hacryl ate, 3, 4-epoxybutyl acrylate. 3,4-epoxybutyl
net hacryl ate, 6.7-epoxyheptyl acryl ate,

R N e
v LS, S O ol IALBED X BV LIRS i

conmposition according to claim1 wherein the

PhelosfSHIVB AFEHCORS IOt iat O W YordSuyrehdt a) iii) is
sel ected fromthe group consisting of nethyl
net hacryl ate, ethyl nethacrylate, n-butyl
nmet hacryl ate, sec-butyl nethacrylate, tert-butyl

3. Mtk horogtraitere weh hpmpasitign at@rding oprebpyl | adewgirathe, unsaturated
cycl ohexyl nethacrylate, 2 23 nethyl cycl ohexyl

caffdhRagkdy badatiratdd cybboipanieinidk oaatisthattiereof of a) i) is selected from
di cycl opentanyl acrylate, dicycl opentenyl

théBEOAC LR 6if GY&lioPRNL an¥hadplidhaciy | Rdleic acid, fumaric acid,
| -adamantyl acrylate, 1- adamantyl nethacryl ate,

citgaicg%flig l.oRe %ﬂﬁ%rﬁé%tﬁ&hil’elcoﬁr@tab@? [¥daftfrfied HRABBRRYANhydride thereof
nmet acryfate, cycl ohexyl acryl ate, 2-met hyl cycl ohexyl
ang%ﬂ%kﬂhﬁmeg%cyclopentanyloxyethyl acrylate, isohornyl
acrylate, "phenyl nethacrylate, phenyl acrylate, benzyl
acryl ate, 2-hydroxyethyl nmethacrylate, styrene,
a-met hyl styrene, mnethyl styrene, p-nethyl styrene,
vinyl tol uene. p-nmethoxy styrene, |.3-butadiene,
4 iTéas;yﬂh@WééﬂSsts-raqlﬁé?rﬁwwiqyns@&ﬁ&dgbﬁ f@nféalah!bj WHETSH {HlieeepoXy group
- thereof. 6. The photosensitive resin conposition .
coplgnoral unggiurated | cemprrndveéragi i isheelestadafiempbdis egrouprspeiging of
of a) iv) is selected fromthe group consisting of
glydidpt| weiveld. ogbsidvhneecthacrylate, glycidyl w-ethylacrylate, glycidyl o-n-
vinyltris((3-nmethoxyethoxysil ane).
prap vk ¢l ite agBtidy Y s -Bun@laciviany | fi-micthgtdhadid i deayigte, B-methylglycidyl
vi nyl tri et hoxysi |l ane, _ _
m@hdreliRac dexyrtiyl it diprethexyigill anehacBate, 3,4-epoxybutyl
met hacr yl oxvpr opyl net Ryl di met hoxysi | ane,

acn Bt PAEEYLOxyel iRl STNQKSHdANE acrylate, 6,7-epoxyhepty]

methacrylate,  6,7-epoxyheptyl  w—ethylacrylate, o-vinylbenzylglycidylether, m-

vinylbenzylglycidylether, p-vinylbenzylglycidylether and mixture thereof.

5. The photosensitive resin composition according to claim | wherein the olefin-based
unsaturated compound of a) iii) is selected from the group consisting of methyl
methacrylate, ethyl methacrylate, n-butyl methacrylate, sec-butyl methacrylate, tert-butyl

methacrylate, methyl acrylate, isopropyl acrylate, cyclohexyl methacrylate, 2-



3- et hacryl oxypr opyl net hyl di et hoxysi | ane,

3-net hacryl oxynet hyl tri net hoxysil ane, 3

nmet hacyl oxyet hyl tri met hoxysi | ane, 3- met hacryl oxypropyl t
ri met hoxysi |l ane, 3- 23

met hacryl oxybutyl tri met hoxysi | ane, 3- net hacryl oxyet hyl t
ri et hoxysil ane, 3- net hacryl oxypropy |triethoxysil ane
and m xture thereof. 7. The photosensitive resin

oGRITRHL O AEERERS AS bl YOSLALN e sria
.ol ecul ar wei ght L In ter of . pol ystyrene of
G 0090 s by Re g GRS H - FBGRRY! acrvate 1

conposition according to claiml wherein the 1, 2-
adgmiishegihash lée. cimrstonpyamiopetys meghagpdagy isehomnt yeethacrylate,
group consisting of 1,2- quinonediazi de-4-sulfonic
cyelohery! doragui hondalcagiobesyb- oy lftonidicyeppeptanyloxyethyl acrylate,
I, 2- qui nonedi azi de- 6-sulfonic ester and m xture
isdtbernéafrylad:. pitre| phdtaosdnsipheve acovsite bewryp esiytated-hydroxyethyl
according to claim1l further conprising at |east one
maRghriihee seedRetietheflDMEAR, ghi-Ontthyt ongiesd, i proncolfy| dyry@nel vinyl
to 30 parts by weight of an epoxy resin. e) 0.1 to 20
toRefid, Sp-BL R Hire, BRbAADRAL.VRopikde, 02,1-diRetBP PALHUBadBhe and
wei ght of an Tacryl conpound, and g) 0.0001 to 2 parts
m¥ue éggi of a surfactant with regard to 100 parts by
wel ght of the acryl-based copolynmer of a). 10. The
phot osensitive resin conposition according to claim!|
wherein the solvent is selected fromthe group

6. n;ijﬂ%%(lyn itlc{% r?gﬁé%éwgéiﬁ%ﬂ%dorﬁgg Yclw cl%!rr(l: qh\%éreind[hcle %lllaprpé-based
di et hyl enegl ycol net hyl et hyl et her, .. . . .
m'd?(@ﬁ‘iyq’%ﬁég‘f“ d§)|sa|eé[eﬁyfr@@1hg}e_ group consisting of vinylérichlorosilane,
di propyl enegl ycol di net hyl et her, ) . ) )
viglpistpykdnegithookitehy| et HyYlstasetpxysilane, vinyltrimethoxysilane.
di propyl enegl ycol di et hyl et her, and m xture thereof.
viddtricAroxkdBngubst r at 8-nahparyekyghdmetnyBdmphodysdancof t he 3-
phot osensitive resin of any one of clainms Ito 10.
methacryloxypropylmethyldimethoxysilane.  3-methacryloxyethylmethyldiethoxysilane,

3-methacryloxypropylmethyidiethoxysilane, 3-methacryloxymethyltrimethoxysilane, 3-
methacryloxyethyltrimethoxysilane, 3-methacryloxypropyltrimethoxysilane, 3-

methacryloxybutyltrimethoxysilane, 3-methacryloxyethyltriethoxysilane, 3-

methacryloxypropyliriethoxysilane and mixture thereof.

7. The photosensitive resin composition according to claim 1 wherein the acryl-based
copolymer of a) has a weight average molecular weight (Mw) in terms of polystyrene of

5.000 to 30.000.



12. A pattern formation nmethod of an LCD substrate
usi ng the photosensitive resin of any one of clains
Ito 10.

24

8. The photosensitive resin composition according to claim | wherein the [.2-
quinonediazide compound of b) is selected from the group consisting of 1,2-
quinenediazide-4-sulfonic ester, 1,2-quinonediazide-3-sulfonic ester, 1,2-quinonediazide-

6-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 ot d) 0.1 to 30 parts by weight of an
epoxy resin. €) 0.1 to 20 parts by weight of an adhesive, ) 0.1 to 25 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).

0. The photoscnsitive resin composition according to claim | wherein the solvent is
selected from the group consisting of benzyl alcohel, hexyl alcohol,
diethvleneglycoldimethylether. diethyleneglycolmethylethylether,
diethyleneglycoldiethylether. dipropyleneglycoldimethylether,

dipropyleneglycolmethylethylether, dipropyleneglycoldiethylether, and mixture thereof.

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

of claims | to 10.

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

one of claims | to 10.



