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COLOR FI LTER DEFECT AND METHOD OF REPAI RING A COLOR
FI LTER DEFECT Field of the Invention 5 The present
invention relates to a radiation sensitive resin
conposition used to repair a defect in a color filter
for use in transmssion and reflection color liquid
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met hod of repairing a color filter defect.
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and col or image pick-up devices, |ithography for
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trﬁ@@ﬁﬁﬁingratb@loﬁdﬂfst@n aéféotei gn matter to the
colored layer froma nozzle when the colored radiation
sensitive resin conposition is applied, thereby
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even whehs angans ot forming e mroley ifiltex fii use in color
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various nethods according to the .t f the_defect
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patent application”) discloses a nethod Ln

coradédtﬂayenndaﬂeae&epéoal¢§ basebpenpwidelys employgd -
apﬁhh%%%&?”tﬂ tegﬁgique has a problem such as a colorless

or low color density defect in the colored layer due to an
exposure fallure caused by the adhesion of foreign matter
to a mask or substrate during the above treatment or the
adhesion of foreign matter to the colored layer from a nozzle
when the colored radiation sensitive resin composition is
applied, thereby reducing the production yield. It is
practically impossible to eliminate the above problem
completely even when a measure for preventing it is taken.
Therefore, in order to improve the production yield, a
defective colored layer must be repaired.

As means of repairing the above defect, there are
proposed various methods according to the type of the defect.
As a typical example, JP-A 2002-258025 (the term "JP-A" as
used herein means an "unexamined published Japanese patent
application") discloses a method in which a colored layer
at a defective site is burnt off by the application of a laser
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2 beamand a repair liquidis filled into the forned

hol e and cured. However, when a colored radiation
sensitive resin conposition for color filters of the
prior art is used in the repair liquid, the repair

liquid wet spreads over a 5 poption around the hole and
cannot be filled only into the hole with the result

t hedan hmdar FepanpcEi@fid hiss Fapdiededntpothécformyd hole and
becone_unsati sfactory or a nem1probligkq%% occur, . .in
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chromaticity between the repaired portion and_a nornma
poPFHHON MAY ae%WRW%ﬂt#éng% of 4% PFPPlem may occur

defecly . They | r e he WE1&1 on have
co%guc?%dngFn?éﬁgégeﬁggﬂﬁ§£sa€%S?§2{d%ovg pr obl em whi ch
is encountered 20 when a color filter defect is

repai red an gve found that the ratio of the
aIEﬁﬂﬂgggLﬁgLE—ﬁegﬂﬁgﬂgﬁggnent to the polyfunctiona

NDNONEr £ENDHNEMtob det VR aue prdin Prasmitionftd rovide
solvent and the solid content of a radiation sensitive

r edinedigiion sensltibve nesingrmpositlor fogtrepalring a golor
256 90BEHSHL N  IniERFANY LY PUPRY SP1y30EE £hbIE formea
rep e pr as e

air. esent i nverntion een acconpl 1 sh
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invention, firstly, the abgv object can be a L hed
byhglpaghd: PoR Sebaiti the; defecS Mt Sornabh G tgrence in
CORRrbMBE 1A yabRitdBBAL theBrepairaikpbirti6hubha henbfmal
(C a polyfunctional nmononer or a conbination of a

pobpktideni, opad Aomethedanf mepakbingctiepker Hbhbegrdefect.

(9,5, PISHEL ARGt B2l ot Bomauctos
intensive studies on the above problem which is encountered
when a color filter defect is repaired and have found that
the ratio of the alkali-soluble resin component to the
polyfunctional monomer component, the average vapor pressure
of the solvent and the solid content of a radiation sensitive
resin composition used to repair the defect are closely
connected with reparability and performance after repailr.
The present invention has been accomplished based on this
finding.

According to the present invention, firstly, the above
object can be attained by a radiation sensitive resin
composition which comprises (A) a pigment, (B) an
alkalli-soluble resin, (C) a polyfunctional monomer or a
combination of a polyfunctional monomer and a monofunctional
monomer, (D) a photoinitiator and (E) a solvent, wherein

the amount of the component (C) is 350 to 1,000 parts
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{ 3 by weight based on 100 parts by weight of the
conponent (B), the average vapor pressure at 20C of

the conponent (E) is lower than 3.0 nmHg. and the
conposition has a solid content of 25 to 50 wt%and is
used to repair a color filter gefect . 5 The term

"radi ation" as used herein neans visible radiation,

ulby areiighdt baaddaen 90 parts| by aeighdt ofathaet¢amponent (B},

el ectron radi ation and X-radiatjqn carding to the
r B VAR VARTE SEESAETS. 2End0 GuRh i) GRPFASRE (E) 10
atigk&ednan 8.0Riney, @nd €Rai ddniith i txdiPhasll soli@content
def ect coggr|3|ng the following steps in this order:
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t headbavemih ; uld ra) oderosadiat ben f iflaredl ppaviobet aradiation,
radi ati on; and éﬁ%ﬁheati ng the filled portion after
expbREFEoN TRad}R 1and\ X agtatdeR- pe described in

detai | Kes&kdinylofo trd gt OmPaNeidn Y sd&6idly, the
conposition for Tepairing a color filter defect - (A

pi gheve ojeoct ghsiatprimedtdy iadvethnd 9f grralring arcolor
I ' | '
o kb1 B et Do BB AR i BOT 1830 e S pf SPEALE diber

useljn eamoevihgl aeecslofufidfetrh@efect, pfhhkbhgi the above
preferred_and an organic pignent is particular

I
Or of of r EAALABAPR HRERSLHYe HESIAY COMPOSA 108, SOFFPRRLELNG &

and heaf:ofl.ﬁ?ﬂ deFedt $aRbCthd i fUTRA hdle, and removing

particularly preferred as the pignent in the 30

radi at i thesendvente resin conposition for repairing a

colgr filter defect t he pr nt.n ' ec e a
poﬁ??onexﬂﬂgFggagggfggﬁlﬁgspgggigPeBgi¥§§E%ggogé aHa
refsnredeh®ing theepailned portion’ abeeei srpbeuyreneeds
the sane col or -

The present invention will be described in detail

hereinunder.

Radiation sensitive resin composition for repairing a color
filter defect

- (A) pigment -

An organic pigment, inorganic pigment, dye or natural
coloring matter has been used as a colorant in a colored
radiation sensitive resin composition for use in color
filters. Out of these, a pigment is preferred and an organic
pigment is particularly preferred from the viewpoints of
color characteristics and heat resistance. An organic
pigment is particularly preferred as the pigment in the
radiation sensitive resin composition for repairing a color
filter defect of the present invention because a portion
where a defect has been repaired (to be referred to as
*repaired portion” hereinafter) needs the same color

characteristics and heat resistance as a normal portion.
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characteristics and heat resistance as a nornal
portion. 4 Exanples of the above organic pignent

i ncl ude comnpounds classified into a group of pignents
according to color index (C1.; issued by The Society
of Dyers and Colourists), spegifically conmpounds
having the followwng 5 color index (C1.) nunbers: C

. Pi gnmﬁanitﬂldm%ﬂ&hd)aﬂov@icgmﬁid{qﬂmnlts incldde
Pignent Yellow 14, C. 1. Pignent Yellow 17,
7 e nds | ARERLE Led TntophoRERRDYEE | BHERt & dqcoraing to

Pl grrent ﬁ‘HQV\(élI iésué:’d BE Phe YEdd Q¢ 3)55)f Cf)(_}rérs and

ow 83, C. 1. Pignment Yellow 9
Pi Qukonrivets bw S@&iﬂd:alléy geempouwrds dravingy the following
Pi nt Ye | ow, 3@, C.I. Pi ment Yellow 139, C.|
Pi ¥ o 0} gnent Yellow 153, C 1I.

P'@nfﬂtPi@ddrmf\/Yéiiow fEJ C El OpEgheNt/veMiokbd3, &l 1. Pigment
Pi gnent Yell ow 166, C.I. ment _Yel | ow 168 and C.|

Pi Savbhow YoA | v 1 FiLament, Yel1pwgidnt Cef artament deliow 20,

i Srene raEc e Pel et (o Elme Rk IRcN 217 8.1 Pagment

Pi pakhowResl, . T IPigﬁlegtmrmlRw 83, C.I. Pigmemt ‘Relilow 93,

126t b monPERL16E 168} oot i gniRE Yebiow 110, . 1.

Pi e Pt &ieel S0 ow. 13! Fa g5 1
Regﬂgméng Qlej:igPl gﬁgntcRegn%%n C |I. (I)Dl 1ma?nt R'gldtezoggment

C. YellpWgftht CREd Blxmend; Y?llPWg]r%ht CREd PiguentrYellow 154,
B g o T A e TR

BngmeﬁQ YEllbw Psgmand BLme Rngé‘ntlYePil.gwezllBl ue

, gnment Bl ue . ment Blue 1
anl- & (PAPIRRR (Eomdse 365 5T BLMepE ERRoR A Cy 1 - fgment

Pi éﬁﬁﬂPeG‘sQenc% ﬁ.bmeﬁ’tgﬁfaﬁgecﬁfeané&@ fndp{ghent Orange
Pi gmenf Greéen 210; and 30 C.I. Pi gnent Brown 23 and

Cry: P| gnment Brown 25. These organi c pignments may be

B35 Bigndhy' Rea®BIPL02L PlgRlnt 'Red" 977'E 1. Pigment Red
122, C.I. Pigment Red 123, C.I. Pigment Red 149, C.I. Pigment
Red 168, C.I. Pigment Red 176, C.I. Pigment Red 177, C.I.
Pigment Red 180, C.I. Pigment Red 207, C.I. Pigment Red 208,
C.I. Pigment Red 209, C.I. Pigment Red 215, C.I. Pigment Red
224, C.I. Pigment Red 242 and C.I. Pigment Red 254;

C.I. Pigment Violet 19, C.I. Pigment Violet 23 and C.I.
Pigment Violet 29;
C.I. Pigment Blue 15, C.I. Pigment Blue 60, C.I. Pigment Blue
15:3, C.I. Pigment Blue 15:4 and C.I. Pigment Blue 15:6:
C.I. Pigment Green 7, C.I. Pigment Green 36, C.I. Pigment
Green 136 and C.I. Pigment Green 210; and
C.I. Pigment Brown 23 and C.I. Pigment Brown 25.

These organic pigments may be used alone or in
combination of two or more. Optlonally, it may be used in
combination with an inorganic pigment which is listed below.

In the present invention, the organic pigment may be
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conmbination with an inorganic pignment which is |listed
below. In the present invention, the organic pignent

may be 5 purified by re-crystallization,

re-precipitation, solvent cleaning; sublimtion,

vacuum heating or a conbinatiom thereof before use.
Exanpl es of the inorganic pignent include titanium 5
oxpdeifhadi by set éayetalbl zatihon Arborpitécipi tatidn | esolvent
|l ead sulfate, ieIIOMIIead zi nc gellom; red iron, oxide

(r E4ePPIRT. oRPBLIPAELPR, ¥aEHMMhPRYLNG| PF afefPHRination

PryfaraBebbdgorecfis@M um oxi de green, cobalt green,
anber, titanium black, synthetic iron black and carbon

bl ack. 1BxZhplesi arthei tnprganic sphament imelude obbtanium
f F h
5| noEaBRenbat fin ittt R Cion YerbBhate] ZiRcNERES) 1eaa

coglil FateQNy#lldw AedE2AZinegelYow, Ofecmathﬁbxqabouea iron
matter. 15 In the present invention, the pignent

paPxiléee (FE§)hayE2dBdumoran yudtraRasingdi Prugshpnablue,
pol, gﬁhiﬂﬁfS%de? egkmacdﬁgﬁqﬁgiaéﬁ' gﬂﬂb&Y'@gréﬁfum black,
pi c or ., a

sur ace 0 nent” parti exanpl e
polsymthedisc iorsadblackPaAd8cat®6ri6black.a commercial ly
ner i or dlsgersin

03 ot TnRSe) IRbrdanfe' Braurptamay BEeRt alond ornen

Ssa@mbdRa®ien ot Ywandrhfekel.esi stance as the pignent
whi ch has been used in a defective portion to be

repal redFPStBPEfv etapthe presentednventiome $heeabgpe Bigment
H‘:?mi’ dﬂf‘?ﬂ d*i%dcgﬁbiﬂaEESnd\‘fiﬂ‘ftelE’ 9 R bﬂ@ dye

|ra y use He sams Fatio . he present
|nwenmmam:aﬂheoﬂngﬁmgtmnnyehe optionally used in

Cot L ont o 1Ak BreSeRt Rttt Lon bie Batent Partfcfe may have
si ldptaReralase Gudraldel aiodlF1eas B¢ alubba¢id befdde use. The

Exanpl es of the surfactant include pol yoxyethyl ene
al pplysere fors podizyipgl $beysurfpcacofathgl pégment particle

is, for example, a polymer disclosed by JP-A 8-259876, or
a commercially available polymer or aligomer for dispersing
a pigment.

In the present invention, a pigment having the same
chromaticity and heat resistance as the pigment which has
been used 1n a defective portion to be repaired is preferably
selected, and the same type of pigment as the pigment used
in the defective portion is desirably used in the same ratio.

In the present invention, the pigment may be optionally
used in combination with a dispersant.

The dispersant is a cationic, anionic, nonionic,
amphoteric, silicone-based or fluorine-based surfactant.

Examples of the surfactant include polyoxyethylene
alkyl ethers such as polyoxyethylene lauryl ether,
polyoxyethylene stearyl ether and polyoxyethylene oleyl
ether; polyoxyethylene alkylphenyl ethers such as
polyoxyethylene n-octylphenyl ether and polyoxyethylene



pol yoxyet hyl ene stearyl ether and pol yoxyet hyl ene ol eyl

et her; pol yoxyet hyl ene al kyl phenyl ethers such as

pol yoxyet hyl ene n-octyl phenyl ether and pol yoxyet hyl ene

6 n-nonyl phenyl ether; polyethylené glycol diesters

such as polyethylene glycol did aurate and pol yet hyl ene
glycol distearate; sorbitan fatty acid esters; fatty
achdnmm@ﬂbhedylpetnestep&lyéehylan¢ giyselnadlebtetls such as
pol yur et hanes; and 5 _palyet hyl ene am nes. These

suPPrl¥ethydlenege Qévgpr'la ab‘ﬁattﬁe anﬁaPRéﬁ’%HﬂéP“@h glycol

tr of [,
BT ¥ o el ERl sty pokimigisica

(opoiuhemﬁpﬁodaergiaay amdde)modwﬁgaﬂaQOGNHrBahanpponand

5| hofYa i lnd . Imelaek 8P an s Bt inr loni g an the

COm.aﬂded:- nndbrsties tade aamBgko£heri (f $AAAREESu, Chemical,
Ltd.), and _Solsperse (of Zeneca Co., Ltd.). These
sufPact kitfls ) mePob¥L Lo @F Juoassha, Yusidi Kageks Cer .thbd. ).

or t dirsRensa r r
50F32??S(35 ?gss ﬁg?% #ﬂ?nnrgﬁgﬁefg%g%?ae gggaéggxippon
or InksendyChwnigrls bé[mﬂ JanFl09agder { of [Sunvicicgit 3f Limtted),

10f) AR ghet e PLETHEIR0 (F FrelEitlashenc Bidrdy Damperty:

aci(bf wyk maaiiegua@ansc@h astd.§ar BAYEoUEPEPSE! (of Zeneca
phenolic hydroxyl group, is soluble in an al kaline

aq&®us I$@-t-i on” and preferably serves as a binder for

the pi gMRbseAar Qstéégé eraErL; d@f&:&g'& 48€combination

present invention y a carboxyl
gr afp-toentoad moxg.r esi n, partlcularly preferably a
copolyne

to b f d " b |
Sgr oup- cohpgio 5 re &Eﬁrhgﬁggﬁﬁcaitg§¥pEFfﬁﬁably 50 parts

et Iyt eassaby y:eu Qt %@f@?mﬁﬂawm@é or€P&4s Bifweight
carboxyl group (to be referred to as "carboxyl 30

gr Aasech oy 100 pantsa oy ated@hvio efndhe pdgmendst er) and

another copol yneri zabl e ethylenically unsaturated
nononer
- {(B) alkali-soluble resin -

20 The alkali-soluble resin in the present invention has
an acid functional group such as a carboxyl group or phenolic
hydroxyl group, is soluble in an alkaline aqueous solution
and preferably serves as a binder for the pigment (A).

The alkali-soluble resin in the present invention is

25 preferably a carboxyl group-containing resin, particularly
preferably a copolymer (to be referred to as “carboxyl
group-containing copolymer” hereinafter) of an
ethylenically unsaturated monomer having at least one
carboxyl group (toc be referred to as “carboxyl

30 group-containing unsaturated monomer” hereinafter)} and
another copolymerizable ethylenically unsaturated monomer
(to be referred to as “copolymerizable unsaturated monomer”
hereinafter}.

Examples of the carboxyl group-containing unsaturated
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(to be referred to as "copol ynerizabl e unsat ur at ed
mononer" hereinafter). Exanples of the carboxyl
group-contai ni ng unsaturated s 7 nononer include

unsat urated nonocarboxylic acids such as

(meth)acrylic acid, crotonic acid, a- chloroacrylic

acid and cinnam c acid; unsaturated dicarboxylic
acindasomedt anbydﬂbdansathrateﬁ munbcasbonymibCaamad such as
mal ei c_anhydride, fumaric acid, 5 itaconic acid

i t ABEkPI ASEHPAFi L c CrPIOBHccagify a-chlgrngassxlic acid and

an E)LﬁhhﬂﬂcaéE'idmﬁﬁQQﬁhﬁaﬂ.éﬂ(ﬁidﬁiﬂiﬁﬁﬁt@%ids and anhydrides
ajgcarboxyhc aci ds having three or nore carboxyl
gr

pgeogn%p@;h dgomabetc aapddsonalpbag@nhydride, fumaric acid,
(TSLLRALY QK@Y JhKbhan! ShiiyaBlad PBLYEAEBRYY! bE1dT ¢
aving tWwo or nore car 107suchas
nooakgaCmauE)anhyF@yPexaﬁPEmhkaﬁ?giFa?e1dand8saturated
t ¢ryl oyl .oxye pht hal ate; an
ToRSAFECRPAR e, eL0s HapLhgNEREAG PR hars raRRgFYL groups
ar ani dﬁi@ﬂﬁ&ﬂé&ho&rQHﬂn@E(ﬁ@%ﬂ)5@%91@?i§x§£ffgfgusters

(0- car boxypol ycaprol actone nono(neth)acrylate
of ﬁhésmbmmm@ @welcbhayiingntwo mmmere: sdrboxyl groups

oAU Be RS SRRt Rc RN B IR B IRk R Rl s, app,
manioﬁb [andmthhechyadqmmthgﬂ 1bhtBa0ated &nh@400 (of
Toagosei Chem cal Industry Co 20 The above

caPBBRfmethdasradatesPha BALEPEF i na B s Q¥yhgneup and
US @d h3ldGyal gridupC &R %tthor&es}fnihms%uﬁﬁr gs Exanples

of thé copdl yrreri zabl e unsaturated nononer include

ar argtanboxypdlycapmalads onec moad (stethdaerylate .

a- met hyl rene -vin ol u mvinyltol uene 2

o iy QeRE th8EH BRsbBsVI GrofbrePhtRTblfRchpsaturatea
m MondMmets, Y o, 2pami1wwbeznq,1 Ysuticiyhlenawndnet hyl

et her, mvinyl benzyl net hyl ether, p-vinyl benzyl net hyl
etﬁ@po(@wﬁqﬁmyQQAQﬁmﬁgpg ypt@pﬂgﬁ’ are available on the

M YaPKeReRRd s S hel ﬁxy&ae Rbhes SH-B3BbMdPRZ 68! 06 d¥hgosel

et her; i ndenes suc
Chemical Industry Co., Ltd.).

The above carboxyl group-containing unsaturated
monomers may be used alone or in combination of two or more.

Examples of the copolymerizable unsaturated monomer
include aromatic vinyl compounds such as styrene,
a-methylstyrene, o-vinyltoluene, m-vinyltoluene,
p-vinyltoluene, p-chlorostyrene, o-methoxystyrene,
m-methoxystyrene, p-methoxystyrene, o-vinylbenzylmethyl
ether, m-vinylbenzylmethyl ether, p-vinylbenzylmethyl
ether, o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl
ether and p-vinylbenzylglycidyl ether; indenes such as
indene and 1-methylindene; unsaturated carboxylates such as
methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i1-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
{meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl



30 i ndene and 1-nethy|indene; unsat ur at ed car boxyl ates
such as nethyl (neth)acrylate, ethyl (neth)acrylate,
n-propyl (neth)acrylate, i-propyl (meth)acryl ate,
n-butyl (neth)acrylate, i-butyl (nmeth)acrylate
sec-butyl (neth)acrylate , t-Butyl (neth)acrylate,
2-hydroxyethyl 8 (neth)acrylate, 2-hydroxypropyl
T R T e

- hydr oxybut t cr e - hydr ox t
(eriyddarsiov? STngti fadntiste ” ANTEREAIE o1y
( "EheRRraYtPi&te D @emfafoéfﬁﬁ BC(é Bt PacEyTa €O EXY |
(gg@h)agry+gie, pheny (netﬁﬂ%crylate, 2- met hxoyet hyl

(retbydzogybetyl mmetalassuiene. (il atngthlacrylate.
i |
s TSHRRAYE, FABLAPASGPLYER, of CRUMSELY il scrvtace, pheny
ot he B oAb Ol vapt [ Mot b St ot ot b Sobor ny]
|
(n%rny%e?gvagﬁyltFP%?%?B%%?&? ?ozm%?aa%&ﬁiéébyiene glycol
( ”Fﬁ.ﬁ%ﬁ?&&k?i&te , 2nEYR6R¥Yr Be DRETEONXY NG DPYd1 (meth)acrylate,

(meth)acrylate and gl ycerol nono(neth)acryl ate;
unsethoxyptopylenaldipcadalpexh) actylagge mehoxydipropylene

2- anj t hyl I - di 15
10 ¢ SEkFE; (HarhTBLEVIEEL L Sonsr i IP RULATRERTI AL

di geibytasisopt apyf-*1Geeah)acyy! ghethJacayiave; opy!

(nmeth)acrylate and 3-di net hyl ani nopro

I
( mBrRYSEP¥Y 2B cPhenAXYPEPRY BPYB) BGFYLAEB0R)PaFLECETRR
aSndh¥¢hdth) abTgIBLACT khabRurktaY! ahdhBaxkya! BarBURY1ates

vi nyl "acetate, 20 vinyl propionate, vinyl butyrate and
vi sychbaesz2aaminoghbul ufmethl) achyiateuch-dtmethylaminoethyl

o 2 e 5 S ettt O

( met Al aefnlydaini hopEopyd- ¢Reth)aekylatet, r 3-amindpropyl
vi nyl i dene cyani de; unsaturated am des sueh as

(méMeradpgradede, and ScAiBeshyLAMARRE OB G (Reth}acrylate:
N- & '&36%@9(-]%&“#13&1'@‘1“}:%%\6%%& 4Reh! Wealg@gcaaydes
as mal el e, and

suc N- phenyl mal ei m de
N- dyelth) excyyismite; nivieaylacapboxiydatesnsught 8 Winwdsacetate,

zosu%tln%i %}’r%b lil)tn% iee,n%iniyio ru%r}]rera%réd and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds such
as (meth)acrylonitrile, a-chloroacrylonitrile and
vinylidene cyanide; unsaturated amides such as
(meth)acrylamide, a-chloroacrylamide and N-2-hydroxyethyl
(meth)acrylamide; unsaturated imides such as maleimide,
N-phenylmaleimide and N-cyclohexylmaleimide; aliphatic
conjugated dienes such as 1,3-butadiene, isoprene and
chloroprene; and macromonomers having a mono(meth)acryloyl
group at a terminal of a polymer molecular chain such as
polystyrene, polymethyl (meth)acrylate, poly-n-butyl
(meth)acrylate and polysiloxane.

These copolymerizable unsaturated monomers may be used

alone or in combination of two or more.




chl oroprene; and macronononers having a

nmono( met h) acryl oyl 30 group at a term nal of a polyner

nol ecul ar chain such as polystyrene, polynethyl
(meth)acrylate, poly-n--butyl (nmeth)acrylate and

pol ysi | oxane. These copol ynerizabl e unsat urat ed
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hen yrene nononmer an
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(meth)acrylic acid and nethy (neth)acr ate
c onpecynmongmer( apd hpom?thzl Jue thagkhats iImacromonomer (to

"R diidrndtl Fo AL E Rt BB arddf Lo coBShimer (a1)-

(nnébbmﬁaitet¢, copol ymer of (meth)acrylic acid,

met hyl (neth) acﬂélate and g ystyrene macronpnormer,

copol ynef1pstratlye sexamp %c?ﬁ the¢R¥PeXELh) acryl at e
?ﬂgroﬁﬁL&Bﬁkﬁlhiﬂﬁt EBEB!&E\EE mgomaa@ﬁaé aceaﬁbxﬁéroaf

h)acrylic acid enz )acryl ate and
pol{ meti) engyzscnacid nad r!Le(thYdo pmlayhé pcyvleaket hpepedymer of

o e R A BRI THRE) KBRS, copsimer oo

acuﬁeta)hwﬁyanwehhih, 2-hydroxyethyl {(meth)acrylate and
benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
methyl (meth)acrylate and polystyrene macromonomer,
copolymer of (meth)acrylic acid, methyl (meth)acrylate and
polymethyl methacrylate macromonomer, copolymer of
{meth)acrylic acid, benzyl (meth)acrylate and polystyrene
macromonomer, copolymer of (meth)acrylic acid, benzyl
(meth)acrylate and polymethyl methacrylate macromonomer,
copolymer of (meth)acrylic acid, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and polystyrene
macromonomer, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate, benzyl methacrylate and
polymethyl methacrylate macromonomer, copolymer of
(meth)acrylic acid, styrene, benzyl (meth)acrylate and
N-phenylmaleimide, copolymer of (meth)acrylic acid,
monof[ 2-{meth)acryloyloxyethyl]succinate, styrene, benzyl
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(nmeth)acrylate, benzyl (nmeth)acrylate and pol ystyrene
macr onononer, copolynmer of (nmeth)acrylic acid, 30
2- hydroxyet hyl (neth)acryl ate, benzyl nethacrylate and
pol ymet hyl net hacryl at e macr onononer, copol yner of
(nmeth)acrylic acid, styrene, bpmzyl (nmeth)acrylate and
N- phenyl mal ei m de, copol yner of (nmeth)acrylic acid,
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The nunber average nol ecul ar in terms of 25
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(GPC,  eliyting pi‘éls\é?ﬂ:t invéRtiSNY $hef wé fgnt Everiye molecular

referred to as
weight in terms of polystyrene measured by gel permeation
chromatography (GPC, eluting solvent: tetrahydrofuran) (to
be referred to as "Mw" hereilnafter) of the alkalil-soluble
resin is preferably 3,000 to 300,000, more preferably 5,000
to 100,000.

The number average molecular weight in terms of
polystyrene measured by gel permeation chromatography {GPC,
eluting solvent: tetrahydrofuran) (to be referred to as "Mn”
hereinafter) of the alkali-soluble resin is preferably 3,000
to 60,000, more preferably 5,000 to 25,000.

The Mw/Mn ratio of the alkali-soluble resin is
preferably 1 to 5, more preferably 1 to 4.

In the present invention, by using this alkali-soluble
resin having specific Mw and Mn, the dispersibility of the
pigment becomes high, thereby making it possible to obtain
the composition having excellent storage stability of the




hereinafter) of the alkali-soluble resin is preferably
-3, 000 to 60,000, nore preferably 5,000 to 25,000. The
Mv Mh ratio of the alkali-soluble resinis 30
preferably 1 to 5, nore preferably 1 to 4. In the
present invention, by using thig alkali-soluble resin
havi ng specific Mv and M, the dispersibility of the
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bonds.

Examples of the polyfunctional monomer include
di(meth)acrylates of an alkylene glycol such as ethylene
glycol and propylene glycol; di(meth)acrylates of a
polyalkylene glycol such as polyethylene glycol having two
or more ethyleneoxy groups and polypropylene glycol having
two or more propyleneoxy groups; poly(meth)acrylates of a
polyhydric alcohol having 3 or more hydroxyl groups and
dicarboxylic acid modified products thereof such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol;
oligo{meth)acrylates such as polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;
di(meth)acrylates of a polymer having a hydroxyl group at
both terminals of its molecular chain such as
poly-_l . 3-butadiene having a hydroxyl group at both terminals,
polyisoprene having a hydroxyl group at both terminals and



di carboxylic acid nodified products thereof such as

gl ycerin, trinethyloi propane, pentaerythritol and

di pentaerythritol; oligo(nmeth)acrylates such as

pol yester, epoxy resin, 30 urethane resin, alkyd resin,
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150 e 23%3% i e L el S w?%sﬁgs‘?%e%gﬁone or in
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smal l er than 350 Earts curi ng-by exposure
may becorf@e#eeunspfcths ?%NE“PHE“PEE}AWW% ihitdie BRpsent
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 t hepreftextatdy @(Sﬂptel TO@md;ézmrb&sweeghltohpseﬂemeﬂwq parts by
20 weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer 1s smaller than 350 parts by
weight, curing by exposure may become unsatisfactory and the
repaired portion may be thereby fluidized after curing. When
the amount is larger than 1, 000 parts by weight, the viscosity
of the obtained composition becomes too low, whereby the
composition may hardly adhere to the needle of the apparatus
or device used for repailr when it is to be filled into the
hole.

In the present invention, part of the polyfunctional
monomer may be substituted by a monofunctional monomer having
one polymerizabhle unsaturated bond.

Examples of the above monofunctional monomer include
carboxyl group-contalning unsaturated monomers and

copolymerizable unsaturated monomers enumerated for the
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conposition may hardly adhere to the needle of the
apparatus or device used for repair when it is to be
filled into the hole. In the present invention, part
of the polyfunctional 30 nononer nay be substituted by
a nonofunctional nonomer havi g one pol ynerizabl e
unsat urated bond. Exanpl es of the above nonofunctiona
NOAOGRE  CaACHOIERE]L gfﬁﬁpwuﬁntﬂinmngxnﬁpblﬂmgrunsaturated
monomers and co pol%nerlzable unsaturate EP oners
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more prcTRe amoyn&oowmeomon@‘égn%% fonomer; §¢ greferably
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nmononer . en t he anmouht o € nonof uncti onal nononer
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< TF G tapivenght, Frac oty BohD, 10 Doy B ygtant
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the conposition may hardly adhere to the -needle of the

appheattihe above at@l apeuntis syl kenfBAn 350 part g bywelght,
i ehgds L L Rg R Bt st £ stabbtRAGLS! J¥ ! Pepaired portion

may lower and when the total amount is larger than 1,000 parts

by weight, the viscosity of the obtained composition becomes
too low, whereby the composition may hardly adhere to the
needle of the apparatus or device used for repair when it
is to be filled into the hole.

- (D) photoinitiator -

The photoinitiator in the present invention is a
compound which can form a radical capable of initiating the
polymerization of the above component (C) through exposure
to radiation such as visible radiation, ultraviolet
radiation, far ultraviolet radiation, electron radiation or

X-radiation (to be referred to as “exposure” hereinafter).

Examples of the photoinitiator include an

acetophenone-based compound, biimidazcle-based compound,
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The photoinitiator in the present invention is a
conpound which can forma radical capable of initiating
the polynerization of the above conponent (C) through
exposure to radiation such as visible radiation,
ultraviolet 30 radiation, far ju traviolet radiation,

el ectron radiation or X-radiation (to be referred to

astradiafe Hisa's 4 reonipaiirel,) .bemeryl -dsaseEd tdompound,
photoinitiator include an acetophenone-based conpound,
bibenzpphanangrhased fespennd.4 drdikotaaephaggd compound,
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is smaller than 0.01 part by weight, the repaired
potnventionyiscpreferiably @f0krte $y neaute by weight, more

i nconpl e rj i
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photOinitiators in the present invention-include
2- bygpsuye2- rmmlthle.a.rmm:l@r b@ggg:ﬁ d¢hpn 80 parts by weight,

> RO ¥bticbt TRRRML) "RRARAKLY 7aPRIQ" ) LBORVEEEA" End
- | cofhipGeiRhohi, "GpBeBKY) bHbacharacteristic properties of the
repalred portion as a color filter may be impaired.

Examples of the acetophenone-based compound out of the
preferred photoinitiators in the present invention include
2-hydroxy-2-methyl-1l-phenylpropanone-1,
2-methyl-1-({4-methylthiophenyl}-2-morpholinopropanone-1,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1, 1l-hydroxycyclohexyl- phenyl ketone and
2,2-dimethoxy-1, 2-diphenylethanone-1.

Out of these acetophenone-based compounds,
2-methyl-1-(4-methylthiophenyl)-2-morpholinopropanone-1
and
2-benzyl-2-dimethylamino-1-{4-morpholinophenyl)butanone-
1 are particularly preferred.

The above acetophenone-based compounds may be used

alone or in combination of two or more.



1, 1-hydroxycycl ohexyl phenyl ketone and

2. 2-di met hoxy-1, 2- di phenyl et hanone -1. Qut of these
acet ophenone- based conpounds, 2-nethyl -
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0 _biimdazole_, 4-dl chl_qr ophen
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2, %t}'x%:x?%%gg?gxytl‘ﬂh%ﬂr)aﬁhQn¥|bll.1n&dézo'§.e5 -tetraphenyl -
2,2"-bis(2-bromophenyl)-4,4",5,5'-tetrakis(4-
ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2’-bis(2-chlorophenyl}-4,4',5,5"'-tetraphenyl-1,2"-

20 Dbiimidazole,
2,2'-bis(2,4-dichlorophenyl})-4,4’,5,5'-tetraphenyl-1,2"-
biimidazole,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5,5 ' -tetraphenyl-
1,2'-biimidazole,

25 2,2'-bis(2-bromophenyl)-4,4"',5,5'-tetraphenyl-1,2"'-
biimidazole,
2,2'-bis(2,4-dibromophenyl)-4,4',5,5" -tetraphenyl-1,2"-
biimidazole and
2,2'-bis(2,4,6-tribromophenyl)-4,4",5,5"' -tetraphenyl-

30 1,2'-biimidazole.

Out of these biimidazole-based compounds,
2,2"'-bis(2-chlorophenyl)-4,4',5,5'-tetraphenyl-1,2"-
biimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4",5,5 ' -tetraphenyl-1,2"-



25 2,2' -bis(2-bronmophenyl)-4,4",5 5" -tetraphenyl -1,2" -
bi i m dazol e,

2,2 -bls(2,4-di bronophenyl )-4,4",5,5" -tetraphenyl -1, 2
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sosebubility iim asgplEant . gde it prodyce foreign matter such

su S ' I d L o4 t

o R o2a8rHB0IaE NESRBEO S BRGLERELEL] Sine
bysengbsivet{) cdrt Hudlygmtdnain antuoing reagt iomiby @xposure
effectivel revent . the fluidizatjon of e repaired

10 ho¥itRnaaphatl cpeygt °$h‘é“%’fm earbfjf i AT eec%ia‘gez]'c? prevent
COPREUPTS1 8RYaboHSEf BhaNPepaitdd CHOBLIGH ! @Ptof EWPLRG.
nore. Wien the biim dazol e-based conpound is used as

the 15 Brotapeveibibnidazolebared HAmPenRdt iBRY hecused
a”B#BBegp§t gsoiﬁ{n%gezs{.e&aﬁa orcxﬁ?ml.md IS

pretera parts y wel g nore preferably
1 to 30 Wwhensthy beimbdazelbetbasedréompowtidridlysedtas the

20 t ight b d 100 ts b ight of.th
15 oRBBKOAP LEEFORNLR e BRRRARE GPVesgion BReofiadhr OF the
- bpsefl1882BRE BakedS8BhpeanENES PrefedabByto byl Wed odd ,parts

the repaired portion may be fluidized after_ curing  due
t ob¥nweAgh&t emegei RgeboraRpystr 0 MeRarke R¥oWaighs.

| apgetst030r19 PREES-OM1YA 2Bt20 PaG+Lbl WeARA $HEn 100

parts by weight of the component (C). When the amount of

20 the biimidazole-based compound is smaller than 0.01 part by

welight, the repaired portion may be fluidized after curing

due to incomplete curing by exposure. When the amount is
larger than 40 parts by weight, the biimidazole-based
compound hardly dissolves in the composition and the

25 characteristic properties of the repaired portion as a color

filter may be impaired.

- hydrogen donor -
When the biimidazole-based compound is used as the
30 photoinitiator in the present invention, it is preferably
used in combination with the following hydrogen donor to
further improve sensitivity. The term “hydrogen donor” as
used herein means a compound which can provide a hydrogen

atom to a radical formed from the biimidazole-based compound



conmpound hardly dissolves in the conposition and the 25
characteristic properties of the repaired portion as a
color filter nmay be inpaired. - hydrogen donor Wen

t he bii m dazol e-based conpound |Is used as the 30
photoinitiator in the presentignvention, it Is
preferably wused in conbination with the foll ow ng
hyghiogedh daysssxe. furt her | nprove sensitivity. The

Lo i SR od IS 35 S S ton 10
r A& Lo rA01 RS héPERp Fibh Dbd 5 &l adGimfound 26 Cart D@ bl d 7

t hr ough exposure. The hydrogen donor in the present
i nvempownd | defined chepeinbe kW capt an- based conpound or

5 am ne- baged A S U ASILNGL N6 IARRIA 1 WS dHifEna

nmer capt an-based conpou 'S a conpo ving a
bendeDRgrd B@n2enker£ng or h@tasroarimyghes anmothes mucleds and
or nore, preferagégpl to 3, _nore preferab

1 2
met HpPETegr BERELERREL ) FordnHoFe: Br?gﬁrﬁﬁ¥3e1r %I['fu% meRcapto
| NglBRp AU ALy bbRakA £&teld R8therasucT@is AR 8he insrsbule

hy%rogen donor™ "10 hereinafter). The above am ne-based
cofrpoune referredptandshimengaptanchassd hydgogenhdores

ri as_a_pother nucleus and 1 or nore, preferably 1
1°toR§FeiBP£¥§Fgferably 1 or 2 amna groups directly

bonded t'phé hgbowé hahimechassd i compeun®| £ ud ecdrippourtd deaving
referred to as "am ne-based hydrogen dopor™

hePePfBFERE) CingiRr HRkeRR Fidthés fafloklios AuflePigpipd 1 or
0" QURe2NGrSFe AT 19kBUD, Ford Pre®@Rablfe1 oy 3chmih6dgroups

descriptfon 1s subsequently given of théese hydrogen
doddrect2§ Bhededr tapthe- bather hpaebees tonbhe mgleewle (to
| eas

15 5 ke RE (RO aRateh ARl L5061 Mpet HBEF Ffgren)
rings, arhdsE{¢arb§én aBMopImaARYhavé demépeaptio group and an
amino group at the same time. )
A detailed description is subsequently given of these
hydrogen donors.

20 The mercaptan-based hydrogen donor may have at least
one benzene ring or hetero ring, or both of them, in the
molecule. When it has two or more of the rings, a fused ring
may or may not be formed.

When the mercaptan-based hydrogen donor has two or more

25 mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,
as far as at least one free mercapto group remains, the
mercaptan-based hydrogen donor may have a structural unit

30 in which two sulfur atoms are bonded together by a divalent
organic group such as an alkylene group, or a structural unit
in which two sulfur atoms are bonded together in the form
of a disulfide.

Further, the mercaptan-based hydrogen donor may be
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When t he nercapt an- based hydrogen donor has two or nore
25 nmercapto groups, as far as at |east one free
nmercapto group renmains, at |east one of the other
nmercapto groups may be substituted by an al kyl,

aral kyl or aryl group. Furtheryg as far as at |east one
free nmercapto group remains, the nercaptan-based

hystimgent toad royey desteoey Is tgmdply adlkm‘qtca&fbdnyl/\/r@mup '
two sul fur atons are banded together by a di v% 1
ortpT e gried Sk orRRRRCHYeaFbony 1 group,

Stg s 4 Bl t&di phensybhbodyD grddproRiErfle HvEetat a

together in the form of a dISU|fIde Furt her, the
mepesbt ben bothelr thandgde dwrgapty $OUB(s kubst i t ut ed

s car éxréjf‘% ot p{enoxy ar ony?g lﬁ)dr%&ésﬂ ‘ddfisH!

al koxycar group,

subs¢1 G @k e2-PELEAX YCBEDOoh 1 A1 ©Le, 02 - mmt¢a¢tnmpmzmbxazaue,
position other than the nmercapto group(s). 5 Exanples
of 2tRescaptebpR2Aimidato®dr ogen donor i ncl ude

2- Jeg G C&%Qg&&%% by agoj ﬁth:ga&féfépé Opg@Z00xazol e,

2- et capt obenzoil m dazol e, 2,5-di mercapto-1, 3, 4-
t h2 amle mzaptoaRds- aimethmkamiﬂoﬁyu1ﬂtnhylanlnopyrldine :

10 Qut o herrercatanbse hyd

2- mer cap‘f"ﬁ%e oH’ﬁ?%? TR ?ncrr&% %%% Sh7 éo}ga(;% Thre
prelgeredptobdngotRiaaple b&ﬁa ot hiheézeaptobendodkanbie ! gre
preferred. The am ne-based drogen donor

may have at
I ea§9f9ﬁ§ed1538€n 2cmereapgobenrethiazeifgls OgaBB%'ﬁul]J?r 1y
EberEPﬁ nmol ecule. When it has two or nore of the
used ring may or may not be formed. At |east
o n e ani nThegraminefbased hydroders emnlwd moyehavdoabrleagt one

e 3h2E e Hh S o e gl AR p BB fiEfngFotccnie.
sulihkht 4iteHabY t@oCatbmyye 6f Othe ﬁiﬁgxycarfmw oimgpnay or
substituted al koxycarbonyl group, phenoxyearbonyl

gr Bay, not be formed.

At least one amino group of the amine-based hydrogen
donor may be substituted by an alkyl group or substituted
alkyl group. The amine-based hydrogen donor may be
substituted by a carboxyl group, alkoxycarhbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a
position other than the amino group(s).

Examples of the above amine-based hydrogen donor
include 4,4°-bis{dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,
ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoate
and 4-dimethylaminobenzonitrile.

Out of these amine-based hydrogen donors,
4,4'-bis(dimethylamino)benzophenone and
4,4'-bis(dlethylamino)benzophenone are preferred, and

4,4'-bis(diethylamino)benzophenone is particularly
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substituted phenoxycarbonyl group or nitrile group at a
position other than the am no group(s). 25 Exanpl es of
t he above am ne-based hydrogen donor include
4, 4' - bi s(dl met hyl am no) benzophenong,
4, 4" -bi s(di et hyl am no) benzophgnpne,
4-diethylaninoacetophenone,

'émgfnadmﬁ nopr opi ophenone,
et yl - 4-di et hyl am nobenzoat e, 4-di net hyl am nobenzoat

30 and A AERRGr RAPRGLRYIESESR (GaNOT BREVEE SR Fensitizer

a Séﬁb ¥rfer th biimidazole-based
rg'415]&%) &i{ﬂ{ &’Sobenzo%hen%%ea and

4 dbmﬁmuﬂwlﬁshq$@m1no)benzophenone are preferred, and

4,4'-bis di et hyl am nq) benzaophen [ti arI

preferred t%ﬁ]é’raﬁﬁ ot) eedﬂl}ﬂ"'dro aoﬁ’orher éﬁaid%éwrs

Sehsh L hé Bhs¥i e en® ot i dbmbDia®idelof NeWo dor more. A

bii mM dazol e-based conpound Is used. 5 In the present

i noembimtimeo%m/éeﬁﬁar egeﬂnwgannﬁ?%@ hgdpggn fonor
C | 0] bl

Ie?a ? oﬁre&) é%%% chﬁ]p a%m%ase gen d&]atﬁi{eéfa%ra ¥

ongsédi te- bﬂeednthﬁﬂungfnaﬂbunrbyscwrﬁmgrbbl9xpuseueto

prevent fluidjzation b cur S l.es

of the cEXMPRLEF oPf ofR h%om'ﬁg‘?% ?'én(l’o% @é%l m?ﬁ%? ﬁ% -based

doggara 8nt 86n8f1 Afa PARE lamivél W dordrogeie | dtitor anclude
I nati on of 2-nercaptobenzothiazole and

4 a' cpinbioakdonypEnknoeseapbphensathiazeddi a8k on of

rLca
¢ B BRRTAR Re 3L ia B8fzdimanone. somtaprion ot
2 ueme@pbpbebéﬁabanmheolendnd

-bls&dllnethylan1no benzophenone, 1na¥9'nat on

of 1.4 nbAeigietbylaminodpenzopenone, com

4 i mgﬁggksb%heﬁka%&%naaahenone A conbi nation of
nmer capt obenzot hl azol e and

4 4'4bF@@dﬁéﬂhﬁthﬂﬂﬂ@ﬁb@ﬂD@pnenbﬁéon&ndaadcéﬁﬂpﬁaﬁﬁéﬁn of

Of2~mercaptobenzooxazole and

4,4'-bis(diethylamino)benzophenone. A combination of
2-mercaptobenzothiazole and

4,4’ -bis(diethylamino)benzophenone and a combination of
2-mercaptobenzooxazole and
4,4'-bis(diethylamino)benzophenone are preferred, and a
combination of 2-mercaptobenzothiazole and
4,4'-bis(diethylamino)benzophenone is particularly
preferred.

The ‘;:eight ratio of the mercaptan-based hydrogen donor
to the amine-based hydrogen donor in the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor is preferably 1l:1 to 1:4, more preferably 1:1 to 1:3.

When the hydrogen donor is used in combination with
the blimidazole-based compound in the present invention, the
amount of the hydrogen donor is preferably 0.01 to 40 parts
by weight, more preferably 1 to 30 parts by weilght,



2- mer capt obenzooxazol e and

4,4" - bl s(dl et hyl am no) benzophenone are preferred, and

a conbination of 2-nercaptobenzothiazole and 25

4, 4" - bi s(di et hyl am no) benzophenone is particularly
preferred. The weight ratio of20he nercapt an-based

hydr ogen donor to the am ne-based hydrogen donor in

t hparbipuharlyprgferablndr tapzthwageaywmwéhmdoﬂn 100

g0 67 G5 85T P EBGBodhnETES S 4 o o

pr e
hyghegeydceogen donadisds Bmamma‘m thdn . 040 tpary bg weight its

b||n1dazol - based 0 nq n the present enth
ChePESRBRE WPROHANG, GEDGARLISRY M |y o BT Lh] mount

5 °i§019§?5§ tR¥nBb 9Phrt S0h¢ PéLERE ab{:ﬂe'h}@r@’@e:@&iéﬁor may
by wei gh particularly preferably 1 to 20 parts

vvehghﬂlvaéédsghveomn 'phetsomyos\ktym @!ﬂdtti@e c@nﬁpmmristic

the unt_ o en donor || er
{ noBeE 1 pa, o (G et o e PHCHs of st g hay be
sedmphiyelly may | ower. VWen the anmobunt 5 is larger than
40 parts by weight, the hydrogen donor may. hardly

di ssol veExAmPhes ftdei ebeve At ariaethasad 6PMEOpRA tnclude
10 Pr EB@gBhﬁﬁsal rygﬁgr spﬁ %ﬁ.eeggral g2ofp guehll g5 filter

es 0 above tri azi ne-based
coﬂpduﬂdtmﬂsKmdéchlbromnmbUﬂdssh&vingiaEhalonethyl

T i

2- 21 @5 semathiiFatas-pl-yateehenlr14 -4, B-bis
(trlchloroneth I)-s triazine, 15

2- [(Xxdch Lﬂ?QE%H@V In&mpE-aZ18e .bi s(tri chl or onet hyl ) - s-
15, Ifaz[(zzqéﬁ Loy SR s Sy P SRSy o og ek hy L) -8+
b|$¢ﬂﬂzﬂﬂe0ronethyl )-s- tr|a2|ne
7 Lt A ey Ll iy ot o .
bis{trichloromethyl)-s-triazine,
2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis

20 {trichloromethyl}-s-triazine,
2-(4-methoxyphenyl)}-4,6-bis(trichloromethyl)-s-triazine,
2-(4-ethoxystyryl)-4,6-bis(trichloromethyl)}-s-triazine
and 2-(4-n-butoxyphenyl)-4,6-bis{trichloromethyl)-s-
triazine.

25 Out of these triazine-based compounds,
2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine is preferred.

The above triazine-based compounds may be used alone
or in combination of two or more.

30 When the triazine-based compound is used as the
photoinitiator in the present invention, the amount of the
triazine-based compound is preferably 0.01 to 40 parts by
weight, more preferably 1 to 30 parts by weight, particularly
preferably 1 to 20 parts by weight based on 100 parts by weight
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2- (4- met hoxyphenyl ) -4, 6-bis(trichloronethyl)-s-triazine

2- (4-ethoxystyryl)-4,6-bis(trichloronethyl)-s-triazine

and 2-(4-n-but oxyphenyl)-4,6-bis(trichloronethyl)- s-
triazine. 25 Qut of these triazine-based conpounds,

2-[2-(3. 4-di mret hoxyphenyl )et henyl] -4,6-bis

(t of ciHeo compblapght- 6€) I | Atiercethe amairt oddthd terdMse -based
triazi ne-based co ounﬁs n%y bhe used alone  or in
cofiBPRgENE 1B ¢s G 0.93 pRZY Preveight; nkhe sgppired

COBBLENEn! RaySBE RPuidfze@NQEOLP ELRIRG BBe!PS PhESAPLete
i nvention, the anount of the triazine-based conpound

i scpridngrbwlexpesuret.o Whepadrhe ampunteightargayr dhan 40 parts

preferably. 1 1.0 S j rticularl
orBrcratues e dr i -Rhaldl SAoglla el Bidiy quesorve
by 1 nwetigd tcotibo sift iidic anantive atiaxddte vl d peoperttilesobf the
the tr-tazine-based conpound |Is smaller than 0.01
paFEPBYIREi BATtiPReaBeBafPiar HILEPENMAYYPEIPPRLYPIe
after curing due to inconplete curing by exposure.

When the anmount is larger than 40 parts 5 by weight,

t he tadditiiwmpased conpound may hardly dissolve in

the conmpgsition a e characierjsti roperties.o

the *repairbhiR ARRLH RS REE RS pfhed, BGophG HEd1 8 10n

i Mednkgdive zddihi ¢ompostYohi us edghliiryAg Hbgober filter
added to the radiation sensitive resin conpgsition for

r ep8ELPLHgCE EBeoPTEEEREr 1nYERELPNORSt REAPLESEnt

| nvent | 0y @Sabsil 4 t1Ves MUHAIY WiKpR-bIChUdEa%such as
di spersion ald such as a blue pignent déerivative or

y e lal mlve pdomen tdber xgttiineg of yedlow pigment degdivative, 1.e.,
pht hal ocyani erivative. filler suc lass. or

B BneRRPER e fosy NG certyeFevid B oiTef Sichifly olass or
polad@imiviagn@ollywes! compoandy sucht Aer pellyvinyl alcohol,

pol y(fl uoroal kyl acryl ate); _nonionic, cationic or

a

nPOAYe thylengc GANCOlaBRBORSKYAc 8EP8FaPEr such as vinyl
20 o1y TR 1 %18 cryiaty) ; hoh8bRq¥)Sich#1Bni¥ B anionic

surfactant; adhesion accelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tris(2-methoxyethoxy)silane,
N-{2-aminoethyl)-3-aminopropyl-methyl*dimethoxysilane,
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl ‘methyl- -dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl ‘methyl*dimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as
2,2-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-{3-t-butyl-5-methyl-2-hydroxyphenyl)-5-
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trls(2-met hoxyet hoxy) sil ane,

I
N- (2- am noet hyl ) - 3- am nopr opyl - net hyl - di net hoxysi | ane,
N-(2- am noet hyl') - 3-anmi nopropyl tri net hoxysi | ane,
3-am nopropyl tri et hoxysl |l ane, 25
3-gl yci doxypropyl tri met hoxyst |zmne,
3-gl yci doxypropyl - net hyl - di . net hoxyst | ane,
2- éﬁldremunymyrimMquléet&@kaxymgnn¢mhgm¢m@neqohesion
g g&*ﬁ$£€$§3%?¢£?%€¥% ££@$ Sll ate: and heat radical

3- JEHERSE O Oxh@x Yy apyil 'Udﬂmiirmwllcﬂ{acaﬁ- l1-carbonitrile)
3-rer capt opr opyl t ri met hoxysi | ane; anti oxi dant such as
2, ort hrpherykanet dymetbexyy? y4 phbpethylyaleronitrile.
2,6-di -t-butyl phenol; ultraviolet [ight absorber such
as 2-(3-t-buty|-5-nethy|-2-hydroxypheny|)-5 22
chior(@ent@venazoel e or al koxybenzophenone cohesi on

i nhibitor such as sodlun1 acryl ate: and heat. radic
gener at ofrefRRalLY 1 the ;5 %?Ey%?dﬂ@§ asent inventfbn

- | EE%QEEEEGI} &lss@ives the com ?onents () to (D) constituting
enyl azo- 4- net hoxy- 2, hyl val eronitrile. 5

( E):heotmtitm aeemmisye rneisoxmnsiwcrrh@qﬁ é@@ﬁtives and
enti on r o] I th t A t
(0fo88n8Pt GPRRE 9iRn FuBRE o sensi tive rosin.

& Fadrafion sensitive resin
conp03|tEﬁﬁmpmds&ﬂUkhbwesle@mtilﬁﬂdﬂns(polyoeakylahehglycol

th npl f th | vent | | y) al
o peTiioaFi e i 2 Sl HiFehd BB o

aep\}&%'e g&%bl mehB¥khge glthee!, genggtamsl ggs,aen,
et hyl éne gl ycol nono-n-propyl ether, eth yl ene gﬂyco

nomonnabupybpwﬂhemher15e&b&ﬂnyBeSéng}cUPnﬁoﬂo tHy ether,

o Sisentaee, si¥Eed, KaRome TRITTbtNere, ik eniuEhlY 15801
mﬁ@n@e&myw etheatr,, dikithiylenen glg'lcy)a.o inonmnembbyil ether,

Sf;@é&n&ékg%géh;ﬂgggHé%g-ﬁggggeégykgg%gg{ ieQ%y& ne glycol
monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol
monoethyl ether, propylene glycol mono-n-propyl ether,
propylene glycol mono-n-butyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monocethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene glycol
mono-n-butyl ether, tripropylene glycol monomethyl ether and
tripropylene glycol monoethyl ether; (polyl}alkylene glycol
monoalkyl ether acetates such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether acetate,
ethylene glycol mono-n-propyl ether acetate, ethylene glycol
mono-n-butyl ether acetate, diethylene glycol monomethyl
ether acetate, diethylene glycol monoethyl ether acetate,
propylene glycol monomethyl ether acetate and propylene
glycol monoethyl ether acetate: other ethers such as
diethylene glycol dimethyl ether, diethylene glycol methyl
ethyl ether, diethylene glycol diethyl ether,
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20 nonoet hyl ether, propyl ene glycol nono-n-propyl

et her, propylene glycol nono-n-butyl ether,

di propyl ene gl ycol nonomethyl ether, dipropyl ene

gl ycol nonoet hyl ether, dipropylene glyco
nono- n- propyl ether, dipropyl e glycol nono-n-butyl
et her, tripropyl ene glycol nononethyl ether and 25

t rt@trﬂﬂ@mﬁ@mplb&mﬂetdﬂybtdt&mr @mal iankchenyd ether;

R L N e e

”Uj%ﬁ‘f{én&ié‘ ahaa@pémmexaﬁsﬁw atmyql VEOL a f@$ @uehd® Riglthy 1
et her "acet at e, élene gl ycol nono-n-butyl ether

ackackate ard hﬁ;/t pgikatre nondies BEteIs gurh ax el

di et { &t
ol § EYAEREy D2 M nVERESI (o €4 [ Hordh M ihe b cPiBnate.
gnmﬂfnyﬁ mﬁthﬁx$piﬁpd?natﬁINTTfhyEHSkexhﬁxypro?ionate.
i et ene col dine et her en
SEThRop L oh et ey | S s PRet TR S o 6
23hy&f$ Qfﬁé” Ahhe tARAZ Y- 13{dBOx tﬁﬂfet@iﬂﬁﬂtﬂ?rd@@@"

et her; et ones such as net hyl ethyl ket one,
2- hetpeahmmbutﬁl hapebab@e &ﬂmetlyzloﬁmtwblamlﬂcetate.

%tﬂégﬁ fug é%ggég%%%§$9§ﬁf%§éagge%%gﬁ!a&éﬁ&@é?hrpropyl

er3 Suc
2- Agdtakxy; aﬁmmdpﬁuﬁcmtaﬂate but&Mﬂcetate i- butylacetate,

3- met hoxy ionate, eth 3- met ho |onate net h
3BTRS P ORREEa L amy hyACat At ho o brean rmﬁﬁ Yethy1

etEﬁg¥ﬁ§€Eatﬁ~?§6P%i bﬁ¥9£9E¥aCf1§£8pyﬂEBﬁf rate, n-butyl
2- I OXYy ut anoate, = 3- nethoxybuty acetate
3- tmtﬂryht& mﬂimaypmrwm:et m:rlmruvate n-propyl pyruvate,

3-ne - 3- et hoxybut yl on

n-Bngyh a3g§?3F8¥ te prgtﬁfiaﬁgég?%géﬁxﬁufy$£ﬂ%etate

i - bubybbaeahahte,b8nagy| atotavee, ethyhnpenacatal ediethyl
n-butyl propionate, ethyl butyrate, n- | butyrate,

|- preppLopaRg Gttt mRlpate;, AFORRS 1o BYAPPoRTPADE BiCh as
et@xhuBKEUKﬁhexyﬂeﬂéop¥hiﬁ¥§U¥6Eﬁ a§5NUﬁEEM§lpyrrolidone,
acetoacetate, eth acet oacetate, ethyl

2- Nxﬁbdﬂua&awéfbemayﬁdeaaeﬂaueﬂ éih9thménggta@id§heﬁh9l

0 os BoByPnEnacHka"Sy sREPRARPNRS COpRoLe HELEr LabETLEY dosa,

nehhbbﬁﬁthLidoﬁﬁnanol benzyl alcohol, diacetone alcohol,
3-methoxy-3-methyl-i-butanol, y-butyrolactone, ethylene
carbonate, propylene carbonate, ethylene glycol monophenyl
ether acetate and 3-methoxy-3-methyl-1-butanol.

These solvents may be used alone or in combination of
two or more.

It was found from studies conducted by the inventors
of the present invention that when the radiation sensitive
resin composition to be filled into the hole formed by
removing a deféctive portion becomes dry too fast, it is not
suitable for repair because it is dried and solidified before
the needle of the apparatus or device used for repair reaches
the portion to be filled. Therefore, the average vapor

pressure at 20°C of the solvent used in the radiation
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N, N- di met hyl f or mam de and N, N-di net hyl acet am de; and 20
acet onyl acet one, isophorone, caproic acid, caprylic

acid, 1l-octanol, 1-nonanol, benzyl al cohol, diacetone

al cohol, 3-net hoxy-3-nethyl-i- butanol,

y-butyrol actone, ethylene cardwpnate, propyl ene

carbonate, ethylene glycol nonophenyl ether acetate

ange s el ve xye Sinmatdmypoed i tldmntdr BRpdairbyg sol aehes flter

be_used al gne or in conbj nation of, t or re. It was
{ RREEEt o CEh RS R P AP HET Rp LY Fegepded to
Pr &s edvd rAR VB! hod s ¥hea” sy d B AldoN mu@ASbbi Véwer than

resin conposition to be filled into the hole fornmed b
303r@rmniigig Fhecpverage PaPOroBressvhesisBrefrrakky 0.1 or

ity l t ' I 0 ' - fy

L Er PP ap LA D', DA  REFRISE A dpan ' WP Hloner
dexhdelower fRanr®BpaimmHgaches the portion to be

filled. Therefore, the average vapor ressure at 20C

of the sHPv¥8% tRRFAYIFAIR FIRAGETRFMFS Khdie aplvent to
regiPa FRINSRAI1ON fHin RERPMHAJ1A €REOprésénElinPeietdn, at

of the present I nvention (to be sinply referred to as
" aleaaeonepselected ufeomhthe| auoupryonsistbag| oficethylene

or SLePabIRARP R ST RER adEPRLe DRy drb qiygol methyl
MeehpledEieb] thydl 8rebhokepropidnabesN-intrhyl Fynmdbidone,

To set the average vapor pressure of the_solvent_to _a
vaﬂéécgi'%aPPeﬁlFﬁgﬁls. B-wﬁﬁgow-E*h'éeﬁbzééﬁfb%e@ﬂ%i gRd

o F SRRt BRE e P Rt drdiy Ot Tepldh BRECRE1E00E £rom the
di grﬁypeu:mlgi_,qk:h:ge nﬁf\el_mlutrlglmygyglpggnqr;@%l eth:rr]:eacetate.
3- ropi ona

1 BoRshVIsRR, BI3e01 NalRk3) eRKY] P ABRC ana b RRFh

- bat wrblbagpeepl chatkeiabidysarabigsisedcasehesbddehtom These
the group consisting of ethylene glycol spnob

et ﬁé’ll"&@élsa@‘é,n%héVgt%%a@nénﬁwﬁﬁFe rﬂa!tclﬁy the ﬂ%&{-’ﬁ%\’ﬂiw

SoRECAY i gaghEOORLSREORRLEeh ASSABILY, Uapgoms cho svove

upanmtaki mpgrise wiptitopally used in combination with another
solvent listed above.

The amount of the solvent in the present invention is

a value which ensures that the solid content of the radiation
sensitive resin composition is preferably 25 to 50 wt%, more
preferably 25 to 35 wt% to minimize a difference in
chromaticity between the repaired portion and a normal
portion and from the viewpoints of the fluidity and stability
of the composition. The solid content of the radiation
sensitive resin composition is a value calculated from (total

welght of components other than solvent)/(total weight of
composition) x 100.

Method of repairing a color filter defect

A color filter is composed of a colored layer comprising

three red, green and blue primary color pixel arrays formed



of the pignent. In the present invention, one of the
above solvents nay be optionally used in conbination
with another 20 solvent |isted above. The anount of
the solvent in the present invention is a value which
ensures that the solid contentypf the radiation
sensitive resin conposition is preferably 25 to 50

WMota bR tiatef.er ehkyefbré) Bhe éRpi@ssicn Ma@olor filter
difference in 25 chromaticity between the repaired

polefent ame naest hereigopeaps andefesh 1hdhe SHAnAG layer
of i DL L

s o?é'ﬁlgﬁ%%ﬁﬂt {%]f"é? g’é&? 'ag# ]l'z;\%%% na&g eﬂr'mj;% [ iv er esﬂl Irf%h'ogrﬁixel
compoaysion is a value calculated from (total weight

of conpanents .ot her than golvent)/(tota i gh f .30

S conp og.ip t'ﬂ'&ﬁ] )'“%q‘ﬁ% .°ftI\/EFF?83I&¥gr 8?)3&1["?5 gé jai\ﬁ‘l?ﬂg o‘ieg?‘ﬁ §F the
def&seft COAPENE1bh ClohSrLHoPOtRs H61 Pow il €€payHi this
conprising three red, green and blue primry col or

pioefernrrays formed 25 on a substrate. Therefore, the

expy ess] col ' d ' ifbdiati
relhE° ot fhotfna ) idn eides foebe . CELLERy WS ihdiatton
red, greensabilvél nespni comyposbtionpforl| repaining & dokor

met hod of _repairing a color filter, defect of t

10 presentf?ﬁyﬁﬁtpﬁﬂeanﬁfiE@% PResenF ﬂfﬁﬁtg?%pgg?nb?h?éso
order: fdietPERUdAsA" LOGWLA idsli®l cOmbasLt1bhF Nt iltérter)
radi ation sensitive resin conposition for repairing a

col or 1Dtﬂitherfgﬁmgétheiethénﬁrﬁé@ﬁYinﬂthFi§ﬁ1YPEtbe
oL 19) <hREbSnbr e, FLLSMNCREERLBR O ERALACROY, e
sofg¢nt heaZ)ingxphei figllba portidnpafteonexposadeation;
15 2 (O n HatALERA el AL B0 SRR LG BAO5HED 3F oaon
st gRepln the first step (1), a defective portion of the
In the first step (1), a defective portion of the
colored layer comprising three red, green and blue primary
color pixel arrays formed on the substrate is burnt off by
20 applying a laser beam, for example, to be removed. A hole
devoid of the colored layer is formed in the removed portion
and the surface of the underlying substrate 1s exposed
therefrom,
Thereafter, the liquid resin composition is applied
25 to the needle of an apparatus or device having a thin needle
to be filled into the formed hole. This filling operation
may be carried out several times until a required amount of
the liquid resin composition is filled into the hole.
Another means of filling the liquid resin composition into
30 the hole is extrusion with a dispenser or dripping by an ink
jet system.
Subsequently, the filled liquid resin composition 1is
prebaked to vaporize the solvent so as to form a layer of

the radiation sensitive resin composition (to be also



colored layer conprising three red, green and bl ue
primary color pixel arrays forned on the substrate is
burnt of f by 20 applying a | aser beam f or exanple,
to be renoved. A hole devoid of the colored |ayer Is
formed in the renoved portion zgnd the surface of the
underlying substrate is exposed therefrom Thereafter,

t heelfeaited tosas “amEas icompositiamd| hedeidafterth€ontaining
needl e of an apparatus _or device having a thin needle

t o"Be SPLVEBE ARt ShenBOA6rned hole. This filling
oper ati ORls B tHE FAlHAIeng Wonda¥abAls | tHE Tl boffposition

requi red amount of° the 117 resin composition
f i LseprebakedhathdOe toAAdONEr fowais tof 5f milnutgst.he

Suith o oRBpBREoPRs: chiPRpPRY 85 R/ RRYSFoptoyBrpaLR"

Subsafeenttiyn,t kbef thieinkisguiod the FepaiRed botibh is
prebaked to vaporize the solvent so as to forma | ayer

of Preferaldiyathensawaser i ¥kmoskithe saneses She( thigkness of
I 2 S + HRESI 0 ist.ont
al e @:ol'iﬁ;eﬁr rl%?e&o 0%S thle ﬁbﬁnagn@%ﬂ) ) agn]de ?E_i}&él.i{lgr and

herei nafter) contalning no solv Inthe h
t hprepakiiaig mayc dedirepeasedt be respuirednposition Is

pr ebaked,, at 7 0 10*§ r 1 to 5_mnutes. As for

10 he thicEHgsgugPEFﬁ%elg e&ﬁgfc?ﬁgr[gg}ﬁercgﬂpggiF?Bﬁ}red by
t he hlehiné kR6a o © frelpad rifRRh el RO E11Ye i defBELi¥ aBleypresent
the sane or al npbst the same as the thickness of the

c oHEVeR tiane A 5o madee ofo Gais spo SlildForan #oliyicRirhenate .

pr | fjfda,efﬂ eqy Q

suggﬁﬁg%geg?a¥ﬁgﬁggﬁgﬁﬁ%| ter %b?%25@§35%%é§3%§, Pﬁ%yimide'

e pledyedthere sulfiong ,artogoopén | pekymerf arff eocycildc olefin or

present invention.ls e _of glass, silicon,
15poﬁ¥§%ﬂﬂﬁ%ﬁﬁ£ %ﬁﬂ%ﬂ&ﬁﬂ?ﬂer gﬁatic pol yam de

pol yani dehensé®stratky mdydbe sabhjpetear toskl buitasle

ring open polynmer of a cyclic olef in or 15

hy @FSgdFaadmeRtodinch afecismicnde triaadmente Wit e s1lane
sURjoRph9%hd Bg@ntY! p2RbRa treatment, ion plating, sputtering,

gas vapor reaction or wvacuum deposition, as desired.

20 In the subsequent step (2), the resin composition layer
in the hole is exposed to radiation to be polymerized and
cured.

The radiation used for exposure may be visible
radiation, ultraviolet radiation, far ultraviolet radiation,

25 electron radiation or X-radiation. The radiation
preferably has a wavelength of 190 to 450 nm,

The dose of radiation is preferably about 10 to 10,000
J/m?.
In the following step (3}, the exposed filled portion

30 is heated (to be referred to as "post-baked” hereinafter)
to completely polymerize and cure the resin composition and
completely decompose the residual photoinitiator (D) so as
to form a colored layer where the defect has been repaired.

As for the post-baking conditions, the filled portion
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pre-treatnent such as chemcal treatnent wwth a silane
coupling agent, plasma treatnent, ion plating,
sputtering, gas vapor reaction or vacuum deposition,
as desired. 20 In the subsequent step (2), the resin
conposition layer In the holets exposed to radiation
to be polynerized and cured. The radiation used for
exPospi et fakdE at S24b eto rzsiat i Hor 20 ttavé® minutes.
radi ation, far ultravioglet radiation, 25 el ectron

radi at i ofP dhexpregerti dpverfdopajWhepokhere ot % i iifference

a YRGS L Nty 8@ thehSPhe WBpaiied p2s talon’ 8483EhE&hormal
is preferably about 10 to 10, 000 j/n¥. 1In the
f obbphioy after (Ble avwelexfostbe steped(pdrtoohd3) 30s iaarried

heat gd 0 be referred Lo ~P - baked | D e

t oSuEpthe PYolS) EhobFobsadfialfeafiicts SELRLASHETEA
andif£afeheé alry cleenapaes tiyve thisdrt thlbm £ aiuohnasipdsyible.
(D) so as to forma colored | ayer where the defect has

been repkR ihe DRESEHT LRECRELPD bR A BREPELANS, PRRELOD 15
I'ola%ggteﬂ{;t iHntﬁ of mge! abakerbt 29t m@% {9 2%otor

m nut es. e present invention, when there is
a flilterendee defeciivesportign et vech chlox phasecds removed

208818 P4 ST i, Bl B Y5hg 86160 mase

pr a5eERat Yot apRArBfMoveacasFésel Pe tptrt Xbr fiey @Be@ £6r repair
chromaticity between them as nuch as possible. In the

pr d8elthe gomat mgpnekhap gdegeribefvabpye: i dfhen adetestive
in ' |
. P%)ﬁ?}ggihgnzéféggﬁagge%%}tﬁgoﬁﬂaggafse%ﬂ ehely Shall, it may

I n each color phase is
r ebevedpaiffeandimultgquedustyi witbnpodefecothiveavpogtiée in an

sane col or phase as th of the re ed defectiyve
ponfigrens BIBASFERt GRLPT PR9PR id S SmiffnBP BEoblem with
deggll PadrabpunceV\ben taedebaelki ¥@1tpertion in a certain
color phase is extrenely small, it may be repaired

si mul t and6gor{ingt ko sthrefxasent dovenddon, ginegs the liquid
Al AGRs1 41 he ERT 1y 60" s PPEREs ' dnty Yritd Tn2OnBIEPEEHNed by
removing the defective portion and is fully polymerized and
cured when a color filter defect is to be repaired, there
is no difference or there is an extremely small difference
in chromaticity between the repaired portion and the normal
portion, whereby the repaired portion can have almost the
same performance as the normal portion without causing a new
problem in a portion around the defective portion.
Consequently, the radiation senslitive resin
composition for repairing a color filter defect and the
method of repairing a color filter defect of the present
invention can be applied to the repair of various color
filters including a color filter for use in color liquid
crystal displays in the field of the electronic industry.

Examples

The following examples are provided for the purpose
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t he performance of the color filter. According to the
present invention, since the liquid conposition fully

wet spreads only into the hole fornmed by renoving the
defective portion and is fully polymerized and 20 cured
when a color filter defect is g be repaired, there is

no difference or there is an extrenely small difference

i nof Puarthleirc L1yubernetngt tite rpamaierad 1ipyenitdonahdttdee in no

nor mal ortion, whereby the regpaired portion can have
al¥fEita Re taken ?ﬁaﬂf‘ﬂ\‘%&‘l‘@e asgf"ﬁgsnof'fmﬁynﬁg’ﬁ'ﬁ%m‘amples

vWﬂggH% <§H§%§Kb Wegned, problemin a portion around
t he defective péftion. Consequently, the radiation

sensitive resin conposition for repairing a col or

fi telldgiec% and. t nmet hod of repairing a col or

f i PR PP L4 6 present invention can be applied

to the repart 6f ¥ari Gaolsid 02, £ imd ey braTertanlitiibe) and
color filter for use in color_ liquid _crystal displays

i RORPants efoprenElene Gyuink mopgrethyl ethep acetatp were

f oft%ﬁ\é\%@% ﬁ?&g{grﬂat%?wgb?eﬁr Quiceled £@611R ﬂ%ﬁqﬁﬁi %8 ffirrer,

f ur he present I nvention but are in
nols vmarto dicmedhenrydikci acidngl5 'PRatissofi stHyendet3¢ parts

Exanpl es ans. "parts._by ight!. 5.Syntheti¢ Exanple

1 ﬁfpﬁ??zgieﬁ?ghggf% ?5?2,£6d$ﬂﬁf?w?5 g&%ﬁﬁ?file) and
20RoRant tnatrpLapy| epe Phves! of ONOPRéERYINELSBNiBEcanEE2.5
were fed to a flask equipped with a cooling tube and a

stparts of aSmpthyistyrenedtismen ag aachain tg-gnafier agent were
st ¥ﬁ$ﬂefed3 ?oﬂﬁ{é %1?#2 q:fl}éoﬁﬂéiésqﬁt Eﬁgrﬁﬁlfe?él@wag%MEﬂutad
of °g Erylate, ts o

ycer ol nmononef hatr par
N- phrany/treden nithe zegu2tingpsslstbén sawshjrsedr gently, and

diner as a chain transfer agent were hen fed to th o
f1 ABR, temReTatIHR & ther pASERODAO LHAGH t"{?tseaatlﬁﬁd to s0°C
ni gbogswébfzée&&’é tddlglﬁQJdJUyOﬁam,ﬁaihkh?e@lnse NEdiperature
and 15 the tenperature of the reaction solution was

r afoEB hougs .C Thexrenf yem: ithe terperminyonagraised to 100°C,

rmbn%alpglrrég orfh Qt. Zt’ gggg{)ﬂ:l(' 5?4 -dimethylvaleronitrile) was
added, and polymerization was carried out for another 1 hour
to obtain a copolymer solution (solid content of 33.2 wti}.
This copolymer solution was designated as copolymer solution
(bl). The obtained copolymer had an Mw of 14,000 and an Mn

of 6,800.

Synthetic Example 2

1 part of 2,2'-azobis(2, 4-dimethylvaleronitrile) and
200 parts of cyclohexanone were fed to a flask equipped with
a cooling tube and a stirrer, 15 parts of methacrylic acid,
15 parts of mono(2-methacryloyloxyethyl)succinate, 20 parts
of styrene, 25 parts of benzyl methacrylate, 25 parts of
N-phenylmaleimide and 2.5 parts of c-methylstyrene dimer as
a chain transfer agent were then fed to the flask, the inside
of the flask was substituted by nitrogen, the resulting

solution was stirred gently, and the temperature of the
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for 3 hours. Thereafter, the tenperature was raised to
100 C, 0.5 part of

2,2' -azobi s(2,4-dinethylval eronitrile) was added, and
pol yneri zation was carried out for ‘another 1 hour 20 to
obtain a copolynmer solution (gdid content of 33.2

w% . This copolyner solution was designated as
Cafsdgion S ldtion wadd )raised tobht@0 rede gulymeridmdhe

%%g%} i *c))gﬁ?qﬁgt'faininl\éh tl?a]:t 61'.'e8n(|);96ra2t5ursé/ ngohre t:-l %ours

2, Fhe Pk & 2, thidl | veigudatil®y Qe Wdided@t® 1208 doarot $ part

of cycl ohexanone were fed to a flask equi p{)ed with a
conf | A2 trARoRER 2 %-td#m%‘rrhylﬁﬁﬂpﬁa?qfsi'é‘fi% Heas \added, and

aci

rrtbeer IRt PR IFRLRE S SRR ou Fesbratn
2% p@dspslpﬁebaﬁmtm hemyiaatmonﬂamamf S3f9 wt%). This
N- phenyl mal ei m de and 2.5 parts of a- net | st
di pRROLENeR se%h%%%%ﬂasi&gé#@ SRy it Hen (b2).
f'fﬁé‘ob&'&& bgﬁol ei’:'ifaé LA %31§lm ahat &6 MAYof 7, 400.

ni trogen, t e resul solution was stirred gently,
and the tenperature of the 29 reaction solution was

ra#segytg 80§:to gol nmerize the solution by
meP AR ERAFHG ERAPPI@perature for 3 hours. Thereafter,
t he tenperiny e£V@s2r 256614 02 100fiméthyDadleroditrile) and

2,2 -azobis(2,4-dinethylval eronitrile) was added, and 5
pORQARATLLES O5nPRABYAERE| SHYGRA Monomeihvlepthefaretate were
ob (g0 t o) r,
wt #/ghntl'%l S copolr%iﬂeg# %I%gnav\gggégglagﬁg%gdégg% Stirre
copbl paetssofumebha¢cbg)ic dhkdoblai padtsopbl yner had an

Mv of 15, 000 and an Mh of 7,400. 10 S ntHgtlc Exa

3 @-garbogycaprolagroppdtononeinag Rt RTS8 Sa ens,

20@opﬁhkﬁsOBfpb@ﬁﬁ&@ﬂﬂeﬂh&@@&lﬁﬁéonmshphrehhef gletarel
were fed to a flask equip ged with a cooling tube and a

stmpnemethmsrﬁ&afcg.ofwnﬁﬂﬁ &r 9fi N-pBeaylmglpipide pnds2.5

v, GRERE O DR rppIAHEL BACE U5, P PP Bl wore

gI yhenofed roncine flacky | the insideanf thef flask was substituted
ghen nggglilmtdt?e ?:esuat?.ng solution was stirred gently, and
the temperature of the reaction solution was raised to 80°C
to polymerize the solution by maintaining that temperature
for 3 hours. Thereafter, the temperature was raised to 100°C,
0.5 part of 2,2'-azobis(2,4-dimethylvaleronitrile) was
added, and polymerization was carried out for another 1 hour
to obtain a copolymer solution (solid content of 33.0 wt¥).
This copolymer solution was designated as copolymer solution
(b3). The obtained copolymer had an Mw of 12,000 and an Mn

of 5,700.

Example 1
¢formation of normal portion and hole)>

90 parts by weight of a mixture of C.I. Pigment Red
254 and C.I. Pigment Yellow 139 (weight ratio of 82/18) as
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parts of a-nethylstyrene diner as a chain transfer

agent were then fed to the flask, the inside of the

flask was substituted 20 by nitrogen, the resulting
solution was stirred gently, and the tenperature of

the reaction solution was raiged to 80 C to polynerize
the solution by maintaining that tenperature for 3
haupigméher @af Y erp paets dypesbght  npartaitgeweightOn Cerms

i b TR LR
angi Nfentl: Riifea tdb BRI e midifopatiol e tHQd ighd

content of 33.0 wt% . This copol yner solution was
de3+ muexye thanebdiny gewed ghtit rahio(98)1: Thagpm digpgrsant,

B8 Bt PP LeRE (7o Seht R, FRube B podtlyipeBorsa
Pasést &yt Yed eheo feapdliytiass Gsa]futﬁ.dn (Rilgmso1Re codtent of
and C.1. Pignent Yellow 139 i ratio of 82/18) as

3o33a2 witdneas anaajkadd-galuk ﬁfev%rgﬁP & %%P%tﬁy‘)’lf weight

(So h%i%@nﬁgéf‘ft}angiﬁé P!} e £80E P s Eadspgi 1 @006hal

ont ent w% solvent: m xe ol vent of
nahhmmygroplahbl. 3¢ cparts Aoyl weight oodyet hanol in a

pohentb- faPiue g dnaie ) SE G ne Tusoren g s fone-
of 1tss £O0PROYEER1 B0A 6L O(D ( Pland 889 2 (p&ﬁﬁltbpfweﬁ:ﬂaﬂ of a
wt% as an alkali-soluble resin (B) arts

vengred selueptneficih¥t 2 o?thma’é‘e%?%? e zand erPyle“e
pogybd yﬁtrg&ﬂzlﬂnew CihekCatetadle Aid iyl réti16Nbs A4 1) 65.1)

- | ab4anmpophehtnoBhinyéréunixedctodge thern ph@eepare a ckiquid
(D) and 859.2 rts ight of a mxed solvent of

et E?FEE 8?”89?&?38P0|‘1g%4§\f§nd propyl ene gl ycol

nononet hyhi gt Nequeaetas en (¥SPHE1 £ Bén O CHRBY. xeaiﬁsaﬁ;\nea to
as a solvent (E') were m xed together to prﬁare

| i bedsurtace Nfh acenpaslipremiasRepbstyate (130imm #1pf mm)
COEE%%'g’ A Si(ogzﬁim ¥zt ﬁP@ﬂl.réﬁfjiﬁé) the elution of sodium ions

formed on the surface with a spin coater and prebaked on a

hot plate heated at 80° C for 2 minutes to vaporize the solvent
and form a 2.0 pm-thick coating film. Thereafter, this
substrate was exposed to 100 mJ/cm? of ultraviolet radiation
and post-baked in a clean oven heated at 220° C for 30 minutes
to form a 1.6 um-thick normal red colored layer.
Thereafter, a laser beam is applied by a laser repair
device (of NTN Co., Ltd.) to burn off the red colored layer
in order to form a 90 um square hole at the center of the

substrate.

<evaluation of defect reparability>

100 parts by weight of a mixture of C.I. Pigment Red
254 and C.I. Pigment Yellow 139 (weight ratio of 82/18) as
a pigment (A), 25 parts by weight (10 parts by weight in terms
of solid content) of Disperbyk-2000 as a dispersant, 60.2
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the surface of a soda-line glass substrate (150 nm Xx

150 mm having an S102 filmfor preventing the elution

of sodiumions formed on the surface with a spin

coater and prebaked on a 20 hot plate heated at 80 C

for 2 mnutes to vaporize the splvent and forma 2.0
pmthick coating film Thereafter, this substrate was
expastd ux)wémghtﬂ(IMaroé hy wedght!iat tezusaiff splidcbntent)

aked i clea oven t.e 20 C for 3
h fi: £6S Gopd S, B g ehaia ganteRh, o 33.2 wee)
laaeran251iagneaalablearbaiﬁr(hyanlse pptsedybiedght of
| aser repair device (of NIN Co., Ltd.) to burn off the

r edipepspegythyitol hexpaerylate WaPQQYfUHCEHHBPé monomer

hoI at ,hkh t ubstrate. 30 <eval uation of
8 ?gp Fggglﬁ?yggiég%pa?ts by wei ght of a m xture

of2€bbnz9lgneﬂumEtnylaﬁ4naHd C4FmoEpgoimno§hbhym0bﬁaanone-

worgh AmeepstRLestae a anf B dEpast sy Aa1BBh ghAmixea

of gB1YRAtPYE- ¢RRF123- étﬁb&@ﬁ&%ﬁ&bna@@ 2p§$p Rahks ghycol
wei ght (20 parts by weight 'In terns of solid content)

of monemedbhylyethes @agtiate apd)diehyieneglycolopong- 2 butyl
B
0 v pe SR LT Pk BLEspRE 540y p 1870826 eV sorvent

pol(gHupet ¢ mixledroogetiier To( frepafe paligubd resightomposition
2- benzyl - 2- di net hyl am no- | - (
4-43?BH0Iinophenyl)butanone- 1 as a photoinitiator (D)

and 759. §nRar 13qhyaekghh 8bmBoli¥edn $RRY$Nhalf acbbiponent
3- et hoxypr opi onat e, propyl ene glycol nononethyl ether

acdCar conbentiost 650 oaatel by vpiabidanaskiop| LOMPAT hebY weight
ac%tfatt‘ii(e ;e %té cttngf 20 hid*, %lmt@n&a%fa 2301V ity Gl an

vvere mxe prepare a

cowaget)Wap(o?Rb)ressﬁres dfl q.umdmmg n conposition
(RR1) had_ a_conponent ent of 650- gﬁrts by

el ght DIEEXSFHERT0 Hhet LG5 M FGRER SOBPOBAS 0B B, vas

I(o F?gﬁizéaolfﬁ%l%gﬁ mﬁ%@ﬂfe &F EnWt ¥oavd ABse?VeEbpAErVaBYice to
be filled into the center of the hole 4 times. The filled
portion was then exposed to 100 mJ/cm® of ultraviolet
radiation and post-baked in a clean oven heated at 220°C for
30 minutes to form an about 1.6 pum-thick red colored layer
having the same color phase as the normal portion in the hole.

When the chromaticities of the repaired portion and

the normal portion were measured with the MCPD-2000 color
analyzer of Ohtsuka Electronic Co., Ltd., they were (0.641,
0.344, 23.5) and (0.640, 0.344, 23.6). Thus, there was an
extremely small difference in chromaticity between the
repaired portion and the normal portion. Therefore, the

liquid resin composition of Example 1 had no problem in its

practical use.

Comparative Example 1

<formation of normal portion and hole)>



Thereafter, the liquid resin conposition (RRl) was
applied to the needl e of the above | aser repair device

to be filled into the center of the hole 4 tines. The
filled 20 portion was then exposed to 100 mJ/cnR of
ultraviolet radiation and postidpaked in a clean oven
heated at 2200 C for 30 mnutes to forman about 1.6

m t hi ck & eshbsotvaeel hayng daormpl hsad:acmla]rﬂd)rlq:ymeand a
as_the nornalgggrtlon in the hole.

chRBH&t V2Pt PREatRefhin, Ehg; Fape p'B'P?P’Bﬁ %ﬁdfn JBxgmple 1.

nOQHﬁhlﬁafibﬁno£B&Sf€E€S£é§§r&blﬁit§? MCPD- 2000 col or
anal yzer of Ohtsuka Electronic Co. |, Ltd. , they were

(0. 641, 1@0 mtasass)weewm( @feaomistgm 0P3Ce}. Plagment Red
5 L858 8 (TR WY TR 130T (RESAAE Llriq of 82/18) as

rona y bet repa|re 'on an

noarraigmmrﬁ i(an., 9 eaeteriey weleghlO(10 qardts bglmaight in terms
HEOSItIOH of Exanple 1 had no problemin jt

pr &t ?eé{ldugente%ﬁ]ba?%t Pigpexbivhr 090 &%r?ra‘?jr%ﬁﬁ%?a“t 60.2

nObHEEsrw hb@pnen@z& BheEsIAy wéiﬁﬁfe%ﬁ %reemaa&t 8813d content)

nofmal red colored |ayer and a hole was obtained in the
saré bheancepalymer E«ahp!tieoll (bldexxalq;did cangengcpfcd3 .2 wti)

10 T BACAR malkiia B8 085" ed¥ BT, B30TptbibE Phafmy of
r aglipeatadzitirizsl Heﬁa@ﬁff‘laﬁa)as 2bppayfanbyivnalhhonomer

(10 parts by weight in ternms of solid content) of
Di $Farby¢R- POTESa®YaWEAGBEr 98nt, 60.2 parts by wei ght

(29. p%talb»é -\a&h@tﬁheﬁ%am&ﬁma gﬁ ﬁskbﬁomnbgnbhyl%ukBﬁone-

copol yner sol ution SO | cont ent of
as lansahknhotebnmblewes(d]) (@4 1L,ZBBDHH parbp Wi yhtlgbt of a

15 mﬁ@%erﬁ:h’r I 'E fpgﬁ(xgic }’ { S ?pngé/t]:ceun%go%g&ene glycol

2- b@ﬁbﬁet?ryd.i 8Ehéy | e tiacd aﬁd diethylene glycol mono-n-butyl
nmor phol i nophenyl ) but anone- phot oi ni.ti at or

an @tllezlsgcetgsﬁt %iyg%ur@ﬁi%Pf 5718/ H b3t o b ao%olvent
et Ny wafld ALY 0858 tPpP A@@ea g5 4694 f&&%&wbsiuon
et her’ acetate ang glet yléﬁ% Q?

gl ycol nono-n-but yl
{rrl).

20 This liquid resin composition (rrl) had a component
(c) content of 650 parts by weight based on 100 parts by weight
of the component (b), a solid content of 17.6 wt% and an
average vapor pressure of 1.4 mmHg.

The hole was repaired in the same manner as in Example

25 1 except that the liquid resin composition (rrl) was used.
When the chromaticities of the formed repaired portion and
the normal portion were measured, they were (0.641, 0.344,
23.5) and (0.632, 0.344, 24.4). Thus, there was a larger
difference in chromaticity between the repaired portion and

30 the normal portion than in Example 1. Therefore, the liquid
resin composition of Comparative Example 1 was inferior in

reparability.

Comparative Example 2
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ether acetate (weight ratio of 57.8/11.2/31.0) as a
solvent (e) were m xed together to prepare a liquid
resin conmposition (rrl). 20 This liquid resin
conmposition (rrl) had a conponent ~ (c) content of 650
parts by wei ght based on 100 mats by weight of the
conponent (b), a solid content of 17.6 w % and an

aves cagea tviagro ro fHmesmale pedrtiioh mndy hdllee> hol e was

repaired in .the sa nner_ as _in.Exanple. 25 except

that thé |~°1‘{Hﬁr{d’ar$féi‘swi?‘r?" &s PEEgRL (‘ﬁr‘*g))co T84 Jgyer and a
Wigsn & heas Ne¥Eined tipstrd ddie fn@irthsh rapaid ekampgld on

and the normal portion were neasured, they were

(sevaluatbom of efpch kPRArABLI®Y 344, 24.4). Thus,
there W%@g'o%g}%s zdéaéefdﬂ&{‘iﬁ Re QU RanfielY aReiESAmp1e
por nd 30 the n

the repaire I on normal portion than i
Exhngkeept et eftos el iguial |regind comgsisi tdamp dORR1gn usfed to

CoPbih kb oo Rk o LESeb 5L Bhamile o Aol
portion i NLera A4S tdigbdMid @ ) Blad el

colored layer and a hole was obtained in the same
mapotyfusct toxhmyinomer coakgngaef Gpajit ddMepparts by weight

iLit 5 Th i i
eRRESa2h | 100 an e % St LG dYkd L Sb1e resin,
coapesiidosont &Rl of UBEDS twt$ faxidn arheavearhge | vapsr IpeEsure

in ExanEIe | was used. The liquid resin conposition
(CPRI ¥ -Ra@MHG - pol yfunctl onal nononer content of about

114 paris ¢ Mot resdnlesmshHe 1010 (peRLY Had WegBhirfiess,

the alkali-soluble resin, a solid content of 21.6 W%
anlitawaavérigd anf@osobidified efore theipeedle geached the

weBOHF1BE KB8oF LatPReq BFTinade Hoatts SdEFEayle £or

15rgpatiiron to be filled. Therefore, it was not suitable

for _ -
Example 2
¢<formation of normal portion and hole)

90 parts by weight of a mixture of C.I. Pigment Green

36 and C.I. Pigment Yellow 150 (weight ratio of 60/40) as
a pigment (A'), 25 parts by weight (11.5 parts by weight in
terms of solid content) of Disperbyk-2001 (solid content:
46.0 wt%, solvent: mixed solvent of methoxypropanol acetate,
2-butoxyethanol and methoxypropancl in a weight ratio of
2:2:1) as a dispersant, 180.7 parts by weight (60 parts by
weight in terms of solid content) of the copolymer solution
(bl) (solid content of 33.2 wt%) as an alkali-soluble resin
(B'), 90 parts by weight of dipentaerythritol hexaacrylate
as a polyfunctional monomer (C'), 35 parts by weight of
2-benzyl-2-dimethylamino-1-{4-morpholinophenyl)butanone-
1 as a photoinitiator (D’) and 679.3 parts by weight of a
mixed solvent of 3-methoxybutyl acetate and propylene glycol
monomethyl ether acetate (weight ratio of 58.9/41.1) as a



repair. Exanple 2 <formation of normal portion and
hol e> 20 90 parts by weight of a mxture of C |
Pigment Green 36 and C.I. Pignent Yellow 150 (wei ght
ratio of 60/40) as a pignent (A'),” 2 5 parts by wei ght
(11. 5 parts by weight in ter3ws of solid content) of
Di sper byk-2001 (solid content: 46. 0 wt% sol vent.
m s@lvent @t} eferemmiiikedy pogpiher toaprepar€s liquid resin
2- but oxyet hano{alc d ethoxypropanol in a weight ratio
f°°‘EPb %‘Fﬁgersant 180.7 parts by weight (60
parts i ght.
copol yrrgAr 1‘;"3 Bﬂl gﬁmckeﬂﬁ@%oﬁé@ﬁgﬁh@%ﬂ Hﬁd/? 70 pm
assaware kadle sat uthe CFQ’!Bt@T qfB'the gyuhstnatepwens formed in
dlpent a hritol fu

5 o ra?ll%;n?nnég psari{l %‘ﬁ'ﬁé\eé &lhgxégpestt?aipghx. ff&ﬁf&qgesin
2- @@:ﬁﬁdéi’&iﬁhixﬁﬁd:i‘@iﬁm:m dxséd mor phol | nophenyl ) but anone
- as_a hotolnitiator (D) and 679.3 parts by wei ght
of<%"a¥ﬁl§'é-'él°%o?@e‘?ﬁf%$t BepRE MY acetate and
propyl e C e
ratio o?f%? 9/ 41 ggggi;gaz(lf asgﬁ\%gnhtr%( 8E?émér\épirﬁﬁm>@nt Green
t o3&t amd € ol prhpgmen’a Yehlow 1%Gi(welghiportiomf G0F40) as

10 SoTARL Lo OB e Ry SHFARE LS, 8056389 Mg oo

| Ntebmb NEGf SEUELAWVIRIerdS) lolf B1aperbyk-280&pastdaiidpurssant,
[ 9UI d resin _ conposition CFGlL was used. <eval uation
fiePeparts oy atﬁirgn‘gli 250 peaitss by R eB kRt 18 torms @k golid
of gRen [ ty orrfe
(vETBEenE)BE G Sillo) seR otation BOFN (gE1LEIitEnt of
by3meBglnt%X 8%, in pdkiad ibsolmibdlet résin dBis b25 Atk by weight

cont f D k-2001

15 £k AL bRk o By PR3 Rat ek B B bopr FRnBeiBhas
COmbABInkrok chhe200pakyEEbySRbiigheno€b2) (solid content
of 32.9 wt% as an alkali-soluble resin (B), 125 parts

byzwbﬁgﬁﬂl 25ddpeghygdaribpyind ArBPTRERAARPD aflxla\!é!“&ﬂmne'
yéygcﬁﬁggginitiator (D) and 649.0 parts by weight of a mixed

solvent of 3-methoxybutyl acetate, cyclohexanone and
20 diethylene glycol mono-n-butyl ether acetate (welght ratio
of 60.4/7.2/32.4) as a solvent (E) were mixed together to
prepare a liquid resin composition (RGl).
This liquid resin composition (RG1l) had a component
(C) content of 500 parts by weight based on 100 parts by weight
25 of the component (B), a solid content of 27.6 wt% and an
average vapor pressure of 2.2 mmHg.
When the hole was repaired in the same manner as in
Example 1 except that the liquid resin composition (RG1) was
used and the chromaticities of the repaired portion and the
30 normal portion were measured, they were {0.293, 0.560, 60.7)
and (0.294, 0.558, 61.2). Thus, there was an extremely small
difference in chromaticity between the repaired portion and
the normal portion. The liquid resin composition of Example

2 had no problem in its practical use.
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nmononmer (C), 20 parts by wei ght of

2- benzyl - 2- di net hyl am no- | - (4- nor phol i nophenyl )

but anone- 1 as a photoinitiator (D) and 649.0 parts by
wei ght of a m xed solvent of 3-net’hoxybutyl acetate,
cycl ohexanone and 20 di et hyl emss gl ycol nono-n-butyl

et her acetate (weight ratio of 60.4/7.2/32.4) as a
solvent (E) were m xed together to prepare a liquid

resin co 05|t|on R(%l This liquid resin conmposition
ReanpasRt oﬁ'ﬂ’fﬁ“’%fﬁ (C) content of 500 parts by

\Aﬁtﬁmma@f@& & dSFnLRIgSrtoNeaddtno &> of the

conponent (B), a solid content of 27.6 wmt % and an

aver age N@@S@%maéﬁé'fg 2 noFmal. gRRen ed ek ager and
|
[ PRROES Vs BSOS T e Aadd mpED' £ 11 ERMn1e 2.

qurd resin conpos 1 on
theeeal@aﬁioméfeaef@éttfmpaﬁmnfdyport| on and the 30
normal portion were neasured thgy were (0.293 560,

60.7) offi RartRoby weight ¢f ixpyre ofpeL- Bagugnt ‘Green
ex4§ efRG Ve ST b1 gibihé ef@I‘fc?w'I‘s&h(ﬂEPgn@'f%i@td/F O(tm as

repaired portion and the normal portion. The |
realpigmupbs(a)DrﬂEofpaE)tzmMewe:!gh&d(hb prp@rt:mbm WQi-Eht in

P RERS o TS P RaRa)” RE By ebPEPLRr20Pn 58, Hhyflrsant.

gr e6NoCpaLL e by ayeigtand 25 parte eymsightmﬁeebmstdm solid
sane nmanner as in Exanple 2. <eva| uat| on of defe

resap‘aspti)ty‘s‘ She peprelehief gHet tom albg ki (51 4 ‘Entent of
Pi |
o3 qt%?%%o?r?%l%‘ii blu'B'lQ'(T%@nY gd)omiéé%a(r\@ ggtweight

a pl gnent , parts by wei ght
( 1¢f5d¢pen$abym;-gholi hexgaceyketef agohi Hotpfiunatjopal

Dl sperb di SPgrsan O parts by wei ght
(2@ P¥§ i?q ?QhPth §¥n§e%9h§o content) of the
C0nob}éﬁeylsgl-ﬂum@mhﬁrmamﬁsom-q4smatpnblmﬁopﬁangl\)\bﬂrq:aaene-

an al kal 1 -sol ubl e reslng((9 125 parts. b
i Beas 2cPhoFPLRLELA RN A0 Phaied 02D REcho I HRLORE Y amixea

MORGABEntCor Rhdlddxybty1eh8BtaPé and cyclohexanone (weight

ratio of 86.3/13.7) as a solvent (e) were mixed together to
prepare a liquid resin composition (rgl}.

This liquid resin composition (rgl) had a component
(¢) content of 500 parts by weight based on 100 parts by weight
of the component (b), a solid content of 27.6 wt% and an
average vapor pressure of 3.1 mmHg.

The hole was repaired in the same manner as in Example
1 except that the liquid resin composition (rgl) was used.
However, as the liquid resin composition (rgl) had high
dryness, it was dried and solidified before the needle
reached the portion to be filled. Therefore, it was not

suitable for repair.

Example 3
{formation of normal portion and hole)

90 parts by weight of a mixture of C.I. Pigment Blue
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2- benzyl - - 2- - di net hyl am no- 1- ( 4-

nor phol i nophenyl ) but anone- 1 as a photoinitiator (d)

and 649.0 parts by weight of a m xed solvent of

3- met hoxybutyl acetate and cycl ohexanone (weight ratio

of 86.3/13.7) as a solvent (e)3eere m xed together to

20 prepare a liquid resin conposition (rgl). This

i gbi:6é avdi B. Gonﬁ&gmehbnv@o@bt aad(uetghponehio ¢£)95/5) as

weroRtomapt R EOAR pBRe by val@hf (T himts, proybgant 1n

W Koz o8 s@!fﬂa&ﬁmﬁ/é’fi)@)’ ¥ BISPed ik -20b1MaE0a aﬁsﬁafsant

hol e was regalred in the sane manner as in Exanpl e

exd&ft- 7t Rartenly Iweioht (& passapbyivetaht rigl tewms of solia

us r S [ c S
nadoRth Fabhn £ba° cbpB Ly JotGELan  EHRE"YboTRG Edbtent of

t ha3neewt®) aseanhﬂdceﬂheqmmjmmaihe(m )] 80.parts by weight

Ther ef ar e, |t wa SUIta for re air Exanpl e

3 80 SRR BEREPGITIATendPe2 B0 5 EPAS thgnal

Ve ipdilomair qcmyxtumep@&tg by %b&@ﬁ&t05|ue 36 15:6 and

C.l. Pignment Violet 23 (weig ratio of 95/5) as

|OI WWA-]ZZ diz@tpé(rltagliw—\ke}(ghmoe:plmaip@m@nw )\hentgmme-
1
0 i dpdPe B PRotbERISRRBECD) ) anls 9678 BRFRE 3 ulgn of

I Nniised sellvemt &S emmyuem-)athfo:dylp&o@dMam angio bubipquene
(bi). (saolid content of an al kal i - sol

r eSHHY R 7‘°“9@eBBY%seH}etheofWﬁ#g@ﬁt%iﬁ G881 2731.8)

hexaaq WoAkRnds (& Bokﬁﬂnﬁ&k@ﬁakogﬂ@ﬂﬂﬁeﬁo( prépa8 a liquid
parts by wei ght of = 2-benzyl-2-

m|ﬂ§ﬂ%ﬂzﬂﬂmngaiuﬁﬁnwdﬁﬂﬁﬁnlnophenyl)butanone 10 1 as a
phot0|n| d 879. rts wej ght of a

Shixed sofvant b bhiER aoErAE Bhic HeteRet ARy AR a0 wn
gl weplare oI lay teiem:renamt atfetbaesgbhtratleowei:e formed in
68.2/31.8) as a solvent (E.) were m xed Loggther to

pr dib¥e 82e| NARRRE ascin r"r"i?&??&&silﬁ’fﬁ‘ﬁpf( &pat this 14apigl resin
gméd?dpfd%iwcim'(dﬂt‘ﬂﬁ cRlOnadd.ayer and a 90 m

<evaluation of defect reparability>

80 parts by weight of a mixture of C.I. Pigment Blue
15:6 and C.I. Pigment Violet 23 (weight ratio of 95/5) as
a pigment (A), 20 parts by weight (9.2 parts by weight in
terms of solld content) of Disperbyk-2001 as a dispersant,
90.9 parts by welight (30 parts by weight in terms of solid
content) of the copolymer solution (b3) (solid content of
33.0 wt%) as an alkali-soluble resin (B), 120 parts by weight
of dipentaerythritol hexaacrylate as a polyfunctional
monomer (C), 20 parts by weight of
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
1 as a photoinitiator (D) and 639.1 parts by welght of a mixed
solvent of ethyl 3-ethoxypropionate, propylene glycol
monomethyl ether acetate and diethylene glycol mono-n-butyl
ether acetate (weight ratio of 21.9/45.2/32.9) as a solvent

(E) were mixed together to prepare a liquid resin composition



square hole at the center of the substrate were forned
* in the sane manner as in Exanple 1 except that this

liquid resin conposition (CFBl1) was used. <eval uation

of defect reparability> 20 80 parts by weight of a

m xture of C.1. Pigment Blue AB:6 and C. |. Pignment

Violet 23 (weight ratio of 95/5) as a pignent (A, 20

pafRBlby weight (9.2 parts by weight in terns of solid

cont ent) k; 2001 er 90.9 rt

by wer ol sol FRHESSAR e S ER 68, e & ildcbent
CoQt ¢ on t@intl B 4000PAY TS Ibysﬂéighoba(sba)or( 100iphrXbgeight
of 33.0 wt% as an alkali-soluble resin éB% , 120
paPfsthe GempaRents (B) pedt StYEnFPRbENheRbatf yT a¥E¥ a@ng an
po [ ( 2 s by wei ght of

3 2- ﬁ%ggﬁt”zgﬂ? tgpﬁgfgnﬁﬁg 9 %1 ?mlﬁﬁl]%l i nophenyl ) but anone
30 1 as ﬂhqainotmmwlatws (@am‘@ﬂﬁtm thesame mavgyas in

O polbi e 32 huR S o SO I Son (21 was

di akbil gne tey/ @Q'rom&ftﬂ.ditb.%hybf i @le praidic poﬁc\ty&bghand the
ratio of 21.9/45.2/32.9) as a sol vent o(s(? wer e
i

ed
t ogermat %r'fo#%a%ednww%ﬂr &dvey veRpdd 113y 97107 12.4)
10 (RELY OTﬂf bl.948d 125 gsi{h vi@lgajl%] R3defhely small
conponent y wei basec? g

confent’ of 4 parts
l10@ifference i\mcg'l::tomaﬁidiltar belrweaanthé B)e,paa.rml pdrtion and

con ent of % an vera ressur.e.o
Sioktton o Eng s Rl PP RUR, s LLLRY B rRpmp1e

as 3I naaEmrrBh:@theﬁ.x@.ﬁptittshg&ablagchuqusa res! n

conmposition (RBlI) was used and the chromaticities of

the repaired portion and the normal portion were

me F%g;n 0,136, 0.107, 12.4) 10 and (0. 136,
15 %&b%%?té)w b1 ere was an extrenely small

d| Kifemreatd onn oxfhmmﬂlcpb;ptliehmﬂ hlodedepai red portion

and the_nor

o0 L G R a1 A 53 BSAURIIL G ana o
CoeAaledtdate cptdRled 4n the same manner as in Example 3.-
<evaluation of defect reparability>
20 80 parts by weight of a mixture of C.I. Pigment Blue
15:6 and C.I. Pigment Violet 23 (weight ratio of 95/5) as
a plgment (a), 20 parts by weight (9.2 parts by weight in
terms of solid content) of Disperbyk-2001 as a dispersant,
227.3 parts by weight (75 parts by weight in terms of solid
25 content) of the copolymer solution (b3) (solid content of
33.0 wtt) as an alkali-soluble resin (b), 75 parts by welght
of dipentaerythritol hexaacrylate as a polyfunctional
monomer {(c}, 20 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
30 1 as a photoinitiator (d) and 547.7 parts by weight of a mixed
solvent of ethyl 3-ethoxypropionate, propylene glycol
monomethyl ether acetate and diethylene glycol mono-n-butyl
ether acetate (weight ratio of 25.6/36.1/38.3) as a solvent

(e) were mixed together to prepare a liquid resin composition
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<formation of normal portion and hole> A substrate
having a nornmal blue colored |layer and a hole was
obtained in the sane manner as in Exanple 3.

<eval uation of defect reparability> 20 80 parts by

wei ght of a mxture of C.I. Pidghent Blue 15:6 and C. 1.
Pignent Violet 23 (weight ratio of 95/5) as a pignent
(a)zbRD. parts by weight (9.2 parts by weight in terns

of solid,cont.ent [ ] [ a

o015, b s e SRR R 1A 3 omponenc
sofe¢y caateﬁmt@nboqaﬁﬁheb?mmbaseaum mo (;iaii‘)ts(lsplv:ed.ght
content of 33.0 wt%_ as an alkali-soluble resin

75°%a¥1?% %@mmwz (Bf. @isRHALRETE A h%&a?ad'fé"f And an
ébPQ g cgg%ssﬁggl r2(§)mm@§ parts by wei ght of
enzy net am no- (4 nor phol i nophenyl ) but anone

30 1 as 'thollmtl@l wammnﬁiz(@g ianth&4game pannerhaswi drample

of ,a m xed nt .Qf ethyl 3- ethox | O

or ARt o IR JAGHEP TP Rp EPRER P EE B SN E) was usea.
di gbhyrere «4 el 1f§mm ﬁ:e@itnybompbbﬁtiaﬁe(tﬁm (m@ ght fully
ratio of 25.6/36. 1/38.3) as a solvent (e) were ed

t ogeradrafepr thereomponent ol @ bsias corRRIstaadn i§§ fluldity
(r S [ n oNny&r

cogpg%%%;rg h #‘fg%oﬂ%%ﬁd of %@%%?g?fs %36/: %% gﬁh?gbﬂéie%able for
10PepaLtrs by weight of the conponent (b), a solid

content of 26.7 wt* and an 5 average vapor pressure of

2.3 nmHg. The hole was repaired in the sane manner as

in Exanple 1 except that the liquid resin conposition
(rbl) was used. However, as the liquid resin

conposition (rbl) was not fully cured after the

conmponent (e) was vaporized, its fluidity 10 renai ned

after curing. Therefore, it was not suitable for

repair. 39 What is clainmed is: 1. A radiation sensitive
resin composition conprising (A) -
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a pignent, (B) an alkali-soluble resin, (C a

pol yfuncti onal nononmer or a conbination of a

pol yfunctional nmonomer and a 5 nonofunctional nononer,
(D) a photoinitiator and (E) a solvent, wherein the
amount of the conponent (C) is3850 to 1,000 parts by
wei ght based on 100 parts by wei ght of the conponent
(Byhattbe elatmgé ispor pressure at 20C of the

conmponent (E) is 10 |ower than 3.0 ,..and the
cohhoo: A Ghakatignaanel ot ERe nGIoREs 1 5 GPOPEARLRG (A)
usg G ilepndrtPal El) Sarf %|l?lblﬁi—§b?.hbd.ﬁf £&d1n2.() 8968 W{ctional

repairing a color filter defect, conprising the steps
of monemen) o epamiying tdeinpoff p| pelyfunetional| monomehcand a

R S SRR e e T

angolveneyi whetBe&nsol vent; (2) exposing the filled

portion to radiation; and 20 (3) heating the filled
portion w%@m@%gﬁ the component (C) is 350 to 1,000 parts

by weight based on 100 parts by weight of the component (B),
the average vapor pressure at 20°C of the component (E) is
lower than 3.0 mmHg, and the composition has a solid content
of 25 to 50 wt? and is used to repﬁir a color filter defect.

2, A method of repairing a color filter defect, comprising

the steps of:

(1) removing a color filter defect, filling the radiation
sensitive resin composition for repairing a color
filter defect of claim 1 into the formed hole and
removing the solvent:;

(2) exposing the filled portion to radiation; and

(3) heating the filled portion after exposure.





