1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR REPAI RI NG A COLOR FI LTER DEFECT AND
METHOD OF REPAI RING A COLOR FILTER 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 transm ssion and reflection
color liquid crystal displays and color nnmage pick-up devices and a net hod
of repairing a color filter defect. 10 Description of the Prior Art As
means of f or RAYI AT TON SENSIIFIYE CONPOSETION FORREPAIRING! ACCOSORIF IATER ays
and col or image pick-up devices, |ithography for forming a colored |ayer
having a 15 preBE?EFWiRHH METHE@PhOBnREP EBEF&aBeCQ9OBpBFgTE§ REEECE ed

radi ati on sensitive resin conposition, exposing it to radiation and

devel oping it has been wi dely enpl oyed. However, this technique has a
probl em such Bierd cef othesknvexitianw col or density defect in the col ored

| ayer due to an 20 exposure fajlure cause&ggy t he adhesi on of f%ﬁﬁ' n matter

to a maskor subst e PAEFERY PR Telateset? aFadirt 1om el

forei gn matt efed pn (dUingdl X i&h LKA b PEh&AIPW HeFecthel 41t Fider

radi ati on sensitive resin conposition is applied, thereby reducing the
production yiféd.udde insteangmissicnldnd nefdecitiion coleri hiquid adystalove
probl em conplete even_whepn a neasure, for preventing it is taken.
Therefore, i néb?ﬂjegy? ARALTRLRr  HRAGS RHEET LS aan%e? e'[‘,ﬂ%%gc?ﬁor ed

| ayer nust bergSReriR§- aASoIEANE1i PEef e@&E&ERY the above defect, there are
30 proposed various nethods according to the type of the defect . As a
typi cal &¥anple, JP-A 2002-258025 (the term"JP-A" as used herein neans an

"unexam ned pyblishe igapa ese patent . application") discloses a nmethod in
which a coIorﬁ85f5£8E——%%9£—§%$e€£§35—%££e is burnt off by the application

of a laser As means of forming a color filter for use in color

liquid crystal displays and color image pick-up devices,
lithography for forming a colored layer having a

15 predetermined pattern on a substrate by applying a colored
radiation sensitive resin composition, exposing it to
radiation and developing it has been wiaely employed.
However, this technique has a problem such as a colorless
or low color density defect in the colored layer due to an

20 exposure faillure 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

25 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

30 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



2 beamand a repair liquidis filled into the fornmed hole 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 portion around the hole and cannot be filled only into
the hole with the result that the perfopmance of the repaired portion may
becone unsatisfactory or a new problem may occur in the wet spread portion
around the hghgm il SUFeERRYrolighiedl 1y enitl1a HintoS tAB £61RE6dE Kd1d handdr esent
invention to provide a radiation sensitive resin conmposition for repairing
a color filecuredef dtlaweven civhian |a/ aqdiorast eadiajiiion isensitive agsdmed by
renoving a color filter defect.when, jt is filled into t 15 hol e. and can
repair the dg?@B?S#f‘ﬂnaP%ﬁa ?1%¥f 1ejr'1-e?|£é clgén tl% ré)rn% T c‘%te%/ Jbset‘Weee(% the
repaired porthenrépdif NogaRd, tRé!tepaiAniquid@thet Qﬁré@@@i 6vé8 a col or
filter defect. The inventors of the present 1nvention have conducted

i nt ensi véd st paréiopnarpendpdie inlsland ganaeti bechitdlndcprlly Doteide a col or

filter defecf i [ V. t [
al kal i - sol ub 8i§eé$gﬂcéﬁ%oﬁ€%?f€o€?%guﬁ%%I tﬁéﬁﬁ%ﬁéﬁ %%ﬁ%#%p§=5ﬁgaﬁ%nt, t he
aver age vapopopt@sfilii®y bekoinecussavesfaebory v aoew provlen may ccdwdi ati on
sensitive resin conposition used to repair _the defect are closely 25
connect ed wi &R tBBawebi FPT§adnBOpEirBr AEAERAatherhpdBair.  The present
i nventi on has been acconplished based on this finding. According to the
present invention, firstly, the above object can be attained by a radiation
sensi ti viEo r esumma@ycofipahet Tanenhioh conprises (A) a pignent, (B) an
al kal i -sol ubl e rean,_(C%Baggol%functional mononer or a, conbination of a

a

pol yfunctional mondketsal I8hibr AhctheRFeseRhokRYentin aL QXY @i at or
and (E) a sobVvefiiat¥d SbAisibevaPulin Sbmposi LR FHE Fepidring 330 i&r 1, 000

parts

filter defect, which fully wet spreads only into a hole formed
by removing a color filter defect when it is filled into the
15 hole and can repair the defect with a small difference in
chromaticity between the repaired portion and a normal
portion, and a method of repairing a color filter defect.
The inventors of the present invention have conducted
intensive studies on the above problem which is encountered
20 when a color filter defect is repaired and have found that
the ratio of the aikali-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
25 connected with reparability and performance after repair.
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
30 composition which comprises (A) a pigment, (B) an
alkali-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



3 by weight based on 100 parts by weight of the conponent (B), the average
vapor pressure at 20C of the conmponent (E) is |ower than 3.0 nmHg, and the
conposition has a solid content of 25 to 50 ww%and is used to repair a -
color filter defect. 5 The term "radiation” as used herein neans visible
radiation, ultraviolet radiation, far ulfraviolet radiation, electron

radi ati on and X-radi ation. According to the present invention, secondly, the
above obj ectpy gedlght! PESe®Yor? 100! PREL8Tby GRAGHItNIE at1d|dmpokdti [(Bgr def ect,
conprising the following steps in this order: (1) renoving a color filter
def ect, fil Ity aviegrageoveporanrassunesahs?2qi ¢ of ddien compemsint dE )f ds

repairing a, color.filter defect i.nto the faor.ped hole, and .renovin t he
ol vent 15 YRR EBAD: Hob S s APEqte SHRBP A IoRIRas: B L SOt Heat | ng
the filled pg isoBoabd &it ¥ wPASUEusddadirepailr ANyETr FLMd desedescri bed
in detail hereinunder. 20 Radi ation sensitive resin conposition for

repairing a col or Thig [tegm dafaddiationd) asi yisedt hexnelisr geans piigidde

colorant i h e wdl o3brARABAEr ARl BB o R eIl 1

color filtersrLedttorwirddiestion A radiatiigii.erred and an organi c pi gnent
Is particularly preferred fromthe viewoints of color characteristics and

heat resistance. AFMTHAT tpitheemrasendydnventdon, segandlay dhe he

pigment in the, 3 &?jjé(f?é 'Jﬁé‘ asﬁhsi'l{e%d/%r}{/%s'ﬂ%t %brao%% &Je%'éfr‘lrntq’ %D%o\r;&?’lg a
color filter defect” Oof the present invention because™a portion ére a
defect has beentée@eificed ,(tompeiseherimrifoblowing epy ad €101 iodder:
herei nafter) needs the sane color characteristics and heat resistance as a
nor nal portib%) removing a color filter defect, filling the above
radiation sensitive resin composition for repairing a
color filter defect into the formed hole, and removing
the solvent;
15 (2) exposing the filled portion to radiation; and
(3) heating the filled portion after exposure.
The present invention will be described in detail

hereinunder.

20 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
25 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
30 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.



4 Exanples of the above organic pignment include conpounds classified into a
group of pignents according to color index (C|.; issued by The Society of
Dyers and Colourists), specifically conmpounds having the following 5 color
index (C.I.) nunmbers; C. 1. Pignent Yellow 12, C. 1. Pignent Yellow 13, CI.
Pigment Yellow 14, C.I. Pignment Yellow 47, C.I. Pignment Yellow 20, C.I
Pignent Yellow 24, CI. Pignent Yellow 31, CI. Pignent Yellow 55 C |

Pi gment Yel | ow 83, gfam 1Esga§n£hé(eawve 93: éﬂi&- ¢1grﬁ’éﬂfmmci/@aéow 109, C.I.
Pi gnment Yel |l ow 110, C:? Pi gment Yellow 1 C Pi gment Yellow 139, C. 1.

Pi gnent  Yel bowp@aodscplasspfgﬁ@ntnu@a @nomofdlgmengﬁmcq%ﬂmw 164,

C. 1. Pignent Y IIo P| nen YeI 6 nent _Yel | ow 168
and C.1. Pigff@ gﬁ% igl& néﬁ? é? ﬁﬁg§38f E&ng PPGnent orange
43, C |. Pi @Emahrl@tar)geséém@lbaﬁygaamgo@ﬁaagﬁaféingndh@ Fo1Powimrgt O ange
71; C.1. Pignent Red 9, C.I. Pignment Red 97, CI. Pignent Red 122, C |I.

Plgnent Fed 9230rC1nﬂexPK§ﬁﬁnﬂ RE@b§I§ C. |. Pignent 20 Red 168, C.I.

red 207, © 1 C B ghadtetb ¥Eiey T 1 pr ygme BT o T B T B R 215,
C. |. PignenyeRedw 234, cCIl Pf@rgmmtyéﬁd)vﬂzl ad 1C. PighefgtevélRed 264; C. |.

Pignent Violet 19, C.I. %Eent Violet 23 and C I. 25 Pignent Viol et 29;
C.1. Pignment CRluePigment Ye Qﬁ'r@ﬁt: Gt Le Peameeq Yeﬂ-@'ﬁe’ﬁt - de Pi!LS“'QntC I

Pi gnent Bl ue | 4 J%? t

Pi gment Geer¥£§&%"ﬁgs CE’ % éﬁi and ECI ngﬂgﬁ@ %gﬁwz% and 30
C. 1. Pigment (BIIQ\I\/m’i?_.‘;ﬁlealtd y@lLlowPllglgenC &r. O\Eﬂgﬁl’ént Yeadewongani c.gi.gnents may
be used al one or cqonbi nati on _of two Optionally, it may be used

in conblnatléﬂmﬁpﬁhyéﬁ1PWbF§§n|G 6Igﬁéﬂweﬁﬁlgﬁl;§wli%?edcbgfangment

Yellow 150, C.I. Pigment Yellow 153, C.I. Pigment Yellow 154,
C.I. Pigment Yellow 155, C.I. Pigment Yellow 166, C.I.
Pigment Yellow 168 and C.I. Pigment Yellow 211;

15 C.I. Pigment Orange 36, C.I. Pigment Orange 43, C.I. Pigment
Orange 51, C.I. Pigment Orange 61 and C.I. Pigment Orange
71;

C.I. Pigment Red 9, C.I. Pigment Red 97, C.I. Pigment Red
122, C.I. Pigment Red 123, C.I. Pigment Red 149, C.I. Pigment
20 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.
25 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
30 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. Optionally, it may be used in
combination with an inorganic pigment which is listed below.

In the present invention, the organic pigment may be



In the present invention, the organic pignent may be 5 purified by
re-crystallization, re-precipitation, solvent cleaning, sublimtion, vacuum
heating or a conbi nation thereof before use. Exanples of the inorganic

pi gment include titanium 5 oxide, bariumsulfate, calcium carbonate, zinc
white, lead sulfate, yellow lead, zinc yellow, red iron oxide (red iron
oxide (111)), cadmumred, ultramarine, Prussian blue, chrom um oxide

green, cobald,of LAl RMY-crydt2NUWR30K reSyHRaitatidn,Pailedid carbon

bl ack. 10 THese 1 norganic pignents nmay be used alone or 1n ‘conbination of
two or nore.creanirg, sublimatpiarservaduerheating oy sbovamtpingteion may be
optionally qﬁgd I n q@ggination with at | east one dye or natural coloring
matter. 15 | MEFROHIREME iY%ention, the pigment particle may have

optionally surfacesmidLbOtre A RN RETAMdHRE 1 nBIRad U W1 dnPr
nodi fying the surface of the pignment particle is, for exanple, a polyner

di scl osed byoxiie, pasguysulfates cadminm aarhonate ) abinc pdiitesr l@adol i goner

for dispersin a _pi . lnt IV ign [ t. ving the
same chr om?ﬁg%?%geaﬁ%ﬁ%‘é@{]&fagg’l’sfgﬁggeg e I%dg%ﬁ?‘ %?%% ﬁzgeg& %ﬁég‘n used
in a defectigei@or{ion))p deaibpai red, i ¢l pranierodd Yy Po@ssetdrethlwand t he sane

type of pignment as the pigment used 25 in the defective portion _is desirably
used in the ghremiumiexide gneen. cobart JROER: | YAPe¥ hebikaniam backe

optionally gghé@igo§p£gagiggkm%%§ é%f%é&?éf@@ﬁ' The dispersant is a

cationic, anronic, nonionic, anp eric, silrcone-based or fluorine-based

surfactamd. 30 Exrimedesimdrddreisupigudreind maye |bedaagped yabores o elre  al kyl
et hers such as gol oxgethglene | auryl ether,” pol yoxyet hyl ene stearyl ether
and pol yoxyefayPinatiprypt two or more.

Further, in the present invention, the above pigment
may be optionally used in combination with at least one dye
or natural coloring matter.

15 In the present invention, the pigment particle may have
optionally surface modified by a polymer before use. The
polymer for modifying the surface of the pigment particle
is, for example, a polymer disclosed by JP-A 8-259876, or
a commercially available polymer or oligomer for dispersing

20 a pigment.

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

25 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.

30 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



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

n-octyl phenyl ether and pol yoxyethyl ene 6 n-nonyl phenyl ether; polyethyl ene
gl ycol diesters such as polyethylene glycol dilaurate and pol yet hyl ene

gl ycol distearate; sorbitan fatty acid esters; fatty acid nodified

pol yesters; tertiary amne nodified polngethanes; and 5 pol yet hyl ene

I mnes. These surfactants are available on the nmarket under the trade nanes

of KP (of Shin- hC Co I ( LS ushi
Kagaku' Co. . Py aopLpfRGRLCBtnert potybiny1eh Slied BlekyREs Colol 50
Dai ni ppon | polyedh@henecglycolndilauFhteadnd( pblBethydeneldlliycoit ed), 10
Asahi Guard agnd, Surf ion (of ahj ass. Co. , Ltd.) ., Disperbyk _(of Byk
Chemi e Japan%éﬁFFaEP&?Y.séﬁﬁi% }_;?etr%'eaf’fbgo %11"1%5% f)ﬁ}ty Ef’g.d)‘?‘gq':h%’s%d
surfactants mRyyagtesad %b?%ia&? bhife™bAdFial peiyhvetAhnBR:Cangd The
anount of the dispersant is preferably 50 parts "or | ess by weight, nore

preferably 3popyetdydeneckrings weiTiiese spastacbant9@neaavaibybleioghthef the
pignment. - (B) alkali-soluble resin_ 20 T | kal L.z s0l ubl e rgsin,in the
present i nveH%air%ﬁl%hggdeﬁnaé%%%WSﬁa?nggdﬁ%sEginéggéuca 3y oup or
phenolic hy@XyLt@. QUPPol$f I UPLL Rybeisl alshie kagaRauBoso! Ltaoy, and

preferably serves as a binder for the pigment (A). The alkali-soluble resin
in the presefdt Topvéafi Boken Proiyets dabl ytd.dar Megpifagr 60f-Ratnippeng

resin, particyharl I op ( X r “car boxyl
gr oup- cont ai ?\flﬁr]fgggép%l%ﬁcgﬁgé?{[@%ﬁ;f't griggggpea{]gf glq"n'@ﬁegeoﬁﬁ[oc gp’l %gﬂ%%%?ﬁr at ed
mononer pavi AGadi Geasd andeSueflonX(Yf Fsahp Glladsbeol efiid.gd bospérbgrr boxyl
30 group-contain%gﬁyunsaturated mononer” _hereinafter) and anot her

copol yneri zadlof CBerdg MAPERs ¥Cur altd- hendREr Soleperger bpEr F@ACER as
"copolynerizQQLq qﬂ§ﬁgqrated nononer "

These surfactants may be used alone or in combination

of two or more.
15 The amount of the dispersant is preferably 50 parts
or less by weight, more preferably 30 parts or less by weight

based on 100 parts by welight of the pighent.

- (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 (to 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



herei nafter). Exanples of the carboxyl group-containing unsaturated 7
nononer i nclude unsaturated nonocarboxylic acids such as (neth) acrylic
acid, crotonic acid, a-chloroacrylic acid and cinnam c acid; unsaturated
di carboxylic acids and anhydrides thereof such as maleic acid, maleic
anhydride, fumaric acid, 5 itaconic acid,7itaconic anhydride, citraconic
acid, citraconic anhydride and nesaconi c acid; unsaturated polycarboxylic
aci ds havi ngmonoserodnecindec anbatypragedupenogntbanrir}dei desdsheuebf asnono|

(met h) acryl oyl oxyal kyl L esters. of a pal ycarhoxylic acid having two or nore
car boxy| grodﬂ§t¥da§E@h1£§aﬁﬁ%oFﬁxﬁﬁﬁFﬁgﬁﬁFQP 1%%%&%9%&?39&6&%ﬁ&@ba%ﬂd

nmono[ 2- (et hlsiaganieya@ky kbt abhkahad fartky M6 MRS IR avhpaesags a

pol ymer having a carboxyl group and a hydroxyl group at both termnals such

as W car boxyipeireodpperh@sonalaba@gid hpadejcanhydside fymariesacidr boxyl
roup-cont ai ni.n at ur.at e I 2- | t hyl ) succi nat e
oo oot oL AR o o TRAATE RIS, RORYGBYR G SL

and nono( 2- acryl oyl oxye re avai ndr ket under

the trade namatrelcoWizs@dhgddille540@ melsatoagesacidfhansazuraredstry Co.,
Ltd.). 20 The above carboxyl group-containing unsaturated nononers nay be
used al one oPIlycashoyddicogcdds: RGvdranbhEee PXaMPresCarPeNELl groups

copol yneri za ] | ' such
2e styrene.  Ana HISPRE AL BRI, pohDEHEEn TRORTL bP LY pXL I 2 TREYRES
p- vi nyl t ol uersE appobyocanboyyEie, acidrbiavings tyoese more pRirboxydt yreups

p- met hoxystyrene, o-vinyl benzyl net hyl _ ether, n}vinylbenzylneteyl et her,

p- Vi nyl biﬂzylsrﬂé’cm)ﬂs rrg{qpérz,-(&%Mﬁ%g&mlgvgt@mllgpﬁ&l,nate an

e 30" | naene A e R e "l Bs ety
(et h) acr yl amanatnietih amstyi)awrsy bfitae podypeosyaving a carboxyl group and
a hydroxyl group at both terminals such as
w-carboxypolycaprolactone mono{meth)acrylate.

i5 Out of these carboxyl group-containing unsaturated
monomers, mono(2-acryloyloxyethyl)succinate and
mono(2-acryloyloxyethyl)phthalate are available on the
market under the trade names of M-5300 and M-5400 (of Toagosei
Chemical Industry Co., Ltd.).

20 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,
o-methylstyrene, o-vinyltoluene, m-vinyltoluene,

25 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

30 indene and i1-methylindene; unsaturated carboxylates such as
methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl



(meth)acrylate, i-propyl (meth)acrylate, n-butyl (neth)acrylate, i-buty
(nmeth)acrylate, sec-butyl (neth)acrylate, t-butyl (neth)acrylate,

2- hydroxyethyl 8 (meth)acrylate, 2-hydroxypropyl (neth)acrylate,

3- hydr oxypropyl (nmeth)acrylate, 2-hydroxybutyl (neth)acrylate,

3- hydroxybutyl (meth)acrylate, 4-hydroxybutyl (nmeth)acrylate, allyl
(nmeth)acrylate, 5 benzyl (neth)acrylate, cyclohexyl (nmeth)acrylate, phenyl
(et h) acr yl at(meth)gsrilefet hy- hydroxyasepyat dmeth) gesydrfet hyl

net h) acryl at,e Leth I I t [ net hoxytri et hyl ene
él ycol) (et h;353‘?%53?‘%%:?&%3@%?‘3%ﬁﬁggtg‘af’ 3?5?*)’?%%@%?% ate, S o
met hoxydi pr ogyle2hd atrydlateq! 3-mgdrpbaybultgie (methl)achyllatest h) acryl ate,

tricyclo[5.2.1.02 5]decan-8-yl (neth)acrylate, _2-hydraoxy-3-phenoxypropyl
(et h) acr yl atdehydroxypusyd) (medhlessvipderypadayl (Reih)esry¥dai®i-noal kyl

car boxyl abes pediigh InetrddcigIY, CRABNARN! R endatanuiyl agaguhy! 15

(met h) acryl ate, am nopropyl” ( met’h) am no

(et h) acr yl at(ene thr)avnydateny 12 - methikioyethylat(medind adryilakiehy| am nopr opyl
(meth)acryl ate; . unsat yrate l.yci dyl _carboxyl ates such as glycid

(1ot 1) acr 31 ace PRERo Ao IERe ey MO o9 Gl

propi onate, \@dEHh)QﬂﬁdiFHﬂ%,aﬁﬁt%b&&krﬁ%gﬁgﬁbﬁé P!g%%&PS@%%HgSEP?iEtEQCh as

vinyl nethyl ether, vinyl ethyl efher ally l'yci et her; vinyl
cyani de conpametdexymyiepydenenglatripenhi adiydate chethoaydyboapylene and

vinyl i de cyani de; unsaturated . am des.such .as 2 nmet h),acryl am de,
a- c%l or ogﬁr y%lg:lrﬁcd)g" a{ﬁ'}?ﬁ)ﬁw e&iﬂbor@& H)“‘?f(%}@laeﬁﬁy)d@%%nsat ur at ed
i mdes such agiqidige. 1.2 PheBddileciyll (et dbrspct@hexyl mal ei ni de;

al i phatic conjugated di enes such as 1, 3-but adi ene, isoprene and

chi oroprene; ZriwdraxorinrRhanexyrranyy d meddo@amt)de wnsy I9ly®egiadup at a
termnal of %&OA(WM%)AI%LQ% ; q}%én:usr%%&i%minoalkyl carboxylates

such as 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
15 (meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3—dimethylaminopropy1 (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate; vinyl carboxylates such as vinyl acetate,
20 vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds such
as (meth)acrylonitrile, o-chloroacrylonitrile and
vinylidene cyanide; unsaturated amides such as
25 (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 havihg a mono(meth)acryloyl
30 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.



pol ystyrene, polynethyl (neth)acrylate, poly-n-butyl (meth)acrylate and
pol ysi | oxane. These copol yneri zabl e unsaturated nononers may be used al one
or in conbination of two or nmore. 9 The carboxyl group-containing copolyner
in the present invention is preferably a copolyner of (a) a carboxyl
group-cont ai ni ng unsaturated nononmer conponent conprising (meth)acrylic
acid as an essential conponent and optionally 5 at |east one conpound
selected fromthe ghelqhmsqilsgfmpoéontaining copolymer in the present
nmono[ 2- (et h),acr onloxyeth ] succi nate and MFcarb? ﬁfolycagrolactone

8 Bheag

nnno(neth)acﬂ?V & QﬁdiEbPrSFerpgégtaoﬁgpgéV@EFeﬂff 8%¥Llconsi sting
of styrene, %\(boﬁ%&ﬂlﬁ%r Mhéh@ur&@&%@ﬁ&ﬁ%@%orﬁﬂ?ﬁ ﬁcéé(rh £sidg allyl
nmono( met

(neth)acrylate enzyl )acryl ate, glycero acr ate,
N- phenyl nal el(med:b)apG'Wst:yaehé asraor esgewtbal anhpesienteanyl olmaid:mlw ate

f d t I
(A" hefol Al LRt o o PiaegRanor tem e Raoi foRpr St iRG o ™!
group- cont ai Iﬂiom[Qonwmhcwlbﬁw&%ﬁyaggaeehma@é ahg (meth)acrylic acid
and nethyl (neth)acryl ate, copolymer of met h)acrylic acid and benzyl

(et h) acr yl atue-caotippotypodry cafpr o lraettionac mpiniod medihd ac2yiiadeoapedt (pl) at
i d, et hy TSR R PoeEEeing (OB yok, BEgue, d8Ra T Rang: oF BLYEEIRHr of
(meth)acryli geatiyd. (fRith)lacralaiksc rzylt@ﬁeoe@dthml Yreithyacigiazeryl ate
macr onononer, copol yner of met h)acrylic acid, benzyl (neth)acrylate and
pol yst yr e Z@JﬂﬁcK6W6#dm9r¥ I@ﬁ@ﬂyaf(wﬁéhﬁﬁﬁéﬂ95¢@ asﬂaceﬁ edzyl
) 2y g M = SR G B sl e o
and poIystyranEunm&mmmmnnamﬂrpoaqmekhq&rmethéarymhaermhcromondmer (to
be referred to as “carboxyl group-containing copolymer (Al)"
hereinafter).

15 Illustrative examples of the carboxyl
group-containing copolymer (Al) include a copolymer of
(meth)acrylic acid and methyl (meth)acryiate, copolymer of
(meth)acrylic acid and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid, 2-hydroxyethyl (meth)acrylate and

20 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

25 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,

30 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,

mono{2-(meth)acryloyloxyethyllsuccinate, styrene, benzyl



30 2- hydroxyethyl (nmeth)acrylate, benzyl nethacrylate and pol ynethyl

nmet hacryl ate macronononer, copolyner of (neth)acrylic acid, styrene, benzyl
(meth)acrylate and N phenyl mal ei m de, copol ymer of (neth)acrylic acid,
nono[ 2- (et h) acryl oyl oxyet hyl ] succi nate, styrene, benzyl 10 (neth)acrylate
and N-phenyl mal ei m de, copol ynmer of (netig) acrylic acid,

nono[ 2- (et h) acryl oyl oxyet hyl ] succi nate, styrene, allyl (nmeth)acrylate and

N- phenyl mal ei (meddh ) axpydlateerandd M- pheatyiredredimidescichpodtymeana £ benzyl
(met h)acryl at nono( met h) acryl ate and N-phenyl nal ei m de, and

e, | ycer.ol
copol yner of ‘('?Fe‘ir%g%]ﬁq A& d, m carboxypol ycaprol act one
mono( et h) acrd iy €2 - G Mo r PP /BRI R 3ae, FHAYR!, allyl

nono( met h) acryl ate and N-phenyl nmal eim de. 10 I n the present 1nvention, the
content of t hianetdrlasoplaty @i dbmhEny Imp Ledguitder.atcapatymmmrofi n t he

car boxyl _group- taining copplyner is preferabl t0 50 W% nore
preferabl{f 10H€%t§ho)??%x%lc‘%\m(f'hes%fbe'ccﬂﬁwi i(g"el cr}flt?atrfg'S w % the
storage stabidijderdl mshAMeinetryaditd idia 1 pifdiSiinaie infisdd), Ga{gosi tion

may | ower an en the content is higher than 50 wt% the radiation
sensitive restopolymgooift (metimbgcyrlidwadidy polcprboxypoilycapiroelacsopeesent

I nvention, t ' v I ' It ystyrene
nmeasur ed by ge?l){%ie"?etf.rge% [ or%%h%ﬁeg’r ;%%%@&eﬁﬁqx%l@%Vent :
t et r ahydr of urgiycét el htoricfms tterhdy Bste Mnd herphiaiafIntd e imidde

al kali-soluble resin is preferably 3,000 to 300,000, nore preferably 5,000
to 100, 088. The nunfethg/BFggenkoiren Blomeitiiet CPRtERENRE Jihe cagdiopdily r ene

e R
al kal i - sol ubl groes+consaimbigradpgolBnéddds preferbly Hote 50 eftey,almores5, 000
to 25,000. preferably 10 to 40 wt%. When the above content is lower
than 5 ﬁt%, the storage stability of the obtained radiation
15 sensitive resih composition may lower and when the content
is higher than 50 wt%, the radiation sensitive resin
composition may gel during polymerizatian.
In the present invention, the weight average molecular
weight in terms of polystyrene measured by gel permeation
20 chromatography (GPC, eluting solvent: tetrahydrofuran) (to
be referred to as "Mw"” hereinafter) of the alkali-soluble
resin is preferably 3,000 to 300,000, more preferably 5,000
to 100,000.
The number average molecular weight in terms of
25 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
30 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



The MM Mh ratio of the alkali-soluble resinis 30 preferably 1 to 5, nore
preferably 1 to 4. In the present invention, by using this al kali-soluble
resin having specific Mv and WMh, the dispersibility of the pignment becones
hi gh, thereby making it possible to obtain the conposition having excellent
storage stability of the 11 present invaxion. In the present invention,
the al kali-soluble resins my be used al one or in conbination of two or
nore. The anqurdserit tirevexitidadn - sol uble resin in the present 5 invention is

preferably 10 to 1,00 arts by weight, nore,  preferahly 20 to 500 parts by
wei ght based on 103 : _H&?séﬁgidﬁge8FiPﬁe ﬁpﬁnéﬁ%agiffoaﬂghetﬁ@s&ﬁﬁunt of
the al kali-sghaiplise nefdd d Forfd iz &In {dbMb thith RS oPRWE A imoddle  Pi gnent

may settle while it is stored due to the unstable 10 dispersibility of the
pi gment . Wien t he dheuamoust| af gihre eikall -GeJubdet seinwbn gilte presenitscosity

of the copposjtion Yy, bec hi.ah, er the liquid . be hardly
r enoved 5? on%‘?‘ﬁ%n%jé%lglles cﬁloea?aeéaag%gr gtqpustoor ’d’g&y & r(a:sse q’f ge ‘E’Zﬁ‘ai fore 5 -
(O pol yf unctpeaipdrd6 NI & 580CpERIEBAbYORe 0dhPObyed i QY par @By and
nonof uncti onal nonomer The pol yfunctional nononer in the present invention

i s a nononer Welehl efwothe pigRen®| (Akri Hhene thes ameunte @f Bbeds. 20

Ex I ft | . - i f
ol kvl ene ol ycorahti-dIbl SReIORE Kot s, tHan T MY Bydo FUFE. Tne”

di (nmet h) acryl pigsent may postyel wieilke gitycs stodedsiyeoltoetinge ens tgibieol

having two or, nore ethyl eneoxy groups and polyprqgélene %!yqol havi ng 25
two or mofe prbPRPERHLRK Wo%s?h%&&'h"é‘m) adiifna (e Gmoxnty, dis, hpkder
al cohol havi ngp qr,dmf5a9?£gWwei%c&lapéhewscfamy%ym&c%ngaysr%qt r:Jtdoledan g

products thereof such as glycerin, = trinmethyl ol propane, penta
di pent aer yt hrinaplbecome too high, whereby the liguid may be hardly removed

from the needle of an apparatus or device used for repair.

15 - (C) polyfunctional monomer or a combination of

polyfunctional monomer and monofunctional monomer-

The polyfunctional monomer in the-present invention
is a monomer having two or more polymerizable unsaturated
bonds.

20 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

25 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,

30 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-1, 3-butadiene having a hydroxyl group at both terminals,

polyisoprene having a hydroxyl group at both terminals and



ol i go(neth)acrylates such as pol yester, epoxy resin, 30 urethane resin,

al kyd resin, silicone resin and spiran resin; di(neth)acrylates of a

pol ymer having a hydroxyl group at both termnals of its nolecular chain
such as poly- 1, 3 -butadiene having a hydroxyl group at both term nals,
pol yi soprene having a hydroxyl group at poth termnals and 12

pol ycaprol act one having a hydroxyl group at both termnals; and

tris[2- (et hpodgupavilacyeohbyhdviwg hAyaroiil @i ol @tebpehytetininana)
nmononers, pol y(nmeth)acrylates o ol yhydric al cohol having 3 or nore 5

f.a
hydroxyl gro@pd ikdsdlcAmsdRyprEYdeydonparhyidPBPSRREte t hereof are
preferred, as exe i f Led ri ' th)acryl ate,
pent aerythritol tp?%%e?ﬁ)5@%?#a?§?§g%gﬁtgéﬁ§?Rﬁ??%?é%g?ra(neth)acrylate,
di pent aer yt hpoflyl( mefb) aaftydatpaco§ laapel phylddi g erlicadroit having 3 0r more

hexa(net h)acrylate. _Tri net hyl ol pr.opane triacryl ate, nt aerythritol
tr?agryla%e é&@r8ﬁﬂénﬁégpyﬁﬁPppgplgﬁggﬁﬁgtha¥gl r@°ﬁg§fp uPiPB?E%Feferred
because they t?areer‘:eo&%i‘g?fezf@cﬁﬁi SHV&%@!iffié/d %Wﬂrfﬁ@%yiglﬁﬁoﬁéﬂéat I on

to becone non-fluidized. 15 The above functional "nononers may be used al one
or in conbi rati(me tdf) acmylatenopentiesyihwidtoloftrifmepdl) peaydatenal nononer
in the present .inventiqn i.s.prefera 350.,to 1,000 rts i ght, nore
bref or abl y_ SRR ERFII Aol S the bR aCEY gt eT0 0 BaRe e ry s Theignt of the
al kal i - sol ublpantegime thacrian e fa@dam@ahtahrytthemallyf uncti onal nononer is
smal l er than 350 parts by weight, curing by exposure may becone

unsat i sf 48t ohexa{metthd acaydateed Primethyhaliprepraner pjacrvilateed after
curing. \Wen ?n? LS lar 0] I ibght, the
viscosity 25 s Te iolf]b[lteg'lfr‘l)gld t%% il%%%n%ggcg%g% tt%o% I ovhv\,ﬁ\ﬁgi’g'r eby the

conposi ti on Mexdaurilatedlzates par tilonlaedql preffetriredapeaanises they @@e ce used

for repair when it is to be filled intq the L
polymerized and cured swiftly upon exposure to radiation to

become non-fluidized.
15 The above functional monomers may be used alone or in
combination of two or more.

The amount of the polyfunctional monomer in the present
invention is preferably 350 to 1,000 parts by weight, more
preferably 350 to 700 parts by weight based on 100 parts by

20 weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 350 parts by
welght, 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

25 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.

In the present invention, part of the polyfunctional

30 monomer may be substituted by a monofunctional monomer having
one polymerizable unsaturated bond.

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

copolymerizable unsaturated monomers enumerated for the



hole. In the present invention, part of the polyfunctional 30 nononmer may
be substituted by a nonofunctional nononmer having one polynerizable

unsat urated bond. Exanples of the above nonofunctional nonomer include

car boxyl group-containing unsaturated nononers and copol ynerizable

unsat urated nmononers enunerated for the 13 above carboxyl group-containing
copolyner, N-(neth) acryl oyl norpholine, N vinylpyrrolidone,

N vi nyl - e- caaboivec tcanbaxy 1c gnoapcicantpiaiag abpelyme300, M 5400 and M 5600
(of Toagosei em.cal 1 ndustr e Lltd ) These naf uncti onal nononers
fmy be-used A-OMELN Ay IOTHmaRRROH s Ney IOV LRSEE LM mmunt of ¢ he
monof unct i ongl_yRRATRL ch5-Bi 8EeLAPAKa 3Bmik¥Ph1h§SavaiPhB1B AL 857! Y 50 wt %
or |ess basegion “he Fo EP o% ?ﬂe poIy?unct%ona?ﬁnnxgnerSaﬁdﬁtﬁgae'

nmonof unct i on3-54® hand 156 0thénfiPrageseiChemichd hmdws tmy iGoonaktdohoner i s

| than 90 wt %, the strepgth and_ surf th t h i red
por i on nly becorre A FSPAEERFHTOARE RofoNe BiRY, BErSrRY 3ARR SFctPonal

nononer and tdumbiHAIAOMNGE AR JPORPEY. in the present invention is 350 to
15 1,000 parts by weight, preferably 350 to 700 parts by weight based on 100
parts by wei ght of Thiecameynt jofsbhepangfamiatiomal mgpeRer Hes REeferabilyl

Sount 2, G B0 290, SR6ES ey, o0 BEa°LE O UL 958

snoot hness of r8pa| por al " armount is

| arger than ltot#HX oFathe BOlPpFuilet gbhal trienomee Giid yhef mbhofahteibadl
conposition becones too |ow, whereby the conposition may hardly adhere to
the needPe JIORAMELpWhER Eher aWRYNE 0% e MONAfAMG tiaRiadn Mopomes 4§ be

filled i nt o tf?r %han 90 (J@&pb%oéﬂi‘éﬁiﬂ?randr %r&gﬁemsmotoit %rssi Pft he
present inventioh is a conpound i ch ca orm a radi cal capable o
initiating thehe repaired portion may become unsatisfactory.
The total amount of the polyfunctional monomer and the
monofunctional monomer in the present invention is 350 to
15 1,000 parts by weight, preferably 350 to 700 parts by weight
based on 100 parts by weight of the alkali-soluble resin (B}.
When the above total amount is smaller than.350 parts by weight,
the strength and surface smoothness of the repaired portion
may lower and when the total amount is larger than 1,000 parts
20 Dby 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.

25 - (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

30 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, biimidazole-based compound,



pol ymeri zati on of the above conponent (C) through exposure to radiation
such as visible radiation, ultraviolet 30 radiation, far ultraviolet

radi ation, electron radiation or X-radiation (to be referred to as
"exposure" hereinafter). Exanples of the photoinitiator include an

acet ophenone- based conpound, bii m dazol egpased conpound, 14 triazi ne-based
conpound, benzoi n-based conpound, benzophenone-based conpound,

a- di ket one- bazddziaspbasdd cpmppandl ebengqoinebasbdsedmpoanaynd,

xant hone- based conpound and di azo-based conpound. 5 In the present

i nventi on, th@n&QBPQHBHGrB?ﬁP@iﬁ?@PQunﬁwyngikﬁﬁPQﬁThﬁ?Qﬂ eompd nat i on of
two or more. Pignyeiehel ghihshalnhleaNEoRpESRBL LkBKEAbRAphSEA! of er ably at

| east one sePéc eg rom the group consisting of an acet ophenone- based
conpound, bi companode abdsddacorpesrd cofpenddiri azi ne-based conpound. The
anount of _the photginitiator in the present _invention is preferaply 0.01 to
80 parts By wel ght (nbhe PRPEPRF abRYSRELOn 6otRAr FR0YS RSN ELAEORR 100
parts by wei ghly pef uise@ aaeRensRt inCrom¥haBtiba 8FO¥Rb Bk hbeephofwénitiator
15 is smaller than 0.01 part by weight, the repaired portion my be

fluidi zed af photodnitdadoer in theobppeseatcdnvegtipn dgppreferabhynathe

anount is |arger. .than 80 .part L, ght t.he ti.cal. radi.cal generator
hardl y dissoﬂ gti%nehgel§g§g§s?%p@ﬁ}gﬁhgfggy Fﬁ@s%ﬁggggtgfigpig properties
of the 20 repdgtphiedionecbazeda compound, baimianzbe e-Bagiedetompouadp! es of

t he acet ophenone-based conpound out of the preferred photoinitiators in the
present 18vedndiniaginges bagedy ¢omppundnet hyl - | - phenyl pr opanone- 1,
2-nmethyl -1-(4-nmeth hi - 23 ' . one-

> benzyl - 2. di met hy e ARBRAE; ok, EBHOPRAS RN ARBRCRE. tne BResent

1- hydr oxycyclishentipiedy preferabdyd 02,03- dionsdh@ayrts, dydwelight!,emodaeone- 1.

preferably 1 to 60 parts by weight based on 100 parts by weight

of the component (C). When the amount of the photoinitiator
15 1is smaller than 0.01 part by weight, the repaired portion
may be fluidized after curing due to incomplete curing by
exposure. When the amount is larger than BO parts by weight,
the optical radical generator hardly dissolves in the
composition, whereby the characteristic properties of the
20 repaired 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,
25 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
30 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.



Qut of these acetophenone-based conpounds,

2- et hyl -1 - (4- et hyl t hi ophenyl ) - 2- nor phol i nopr opanone-1 30 and

2- benzyl - 2- di met hyl am no-1| - (4- nor phol i nophenyl ) but anone- 1 are particularly
preferred. The above acet ophenone-based conpounds nmay be used alone or in
conbi nation of two or nore. 15 Wen the1scet ophenone-based conpound is used
as the photoinitiator in the present invention, the anount of the

acet ophenone- basedWmenpmhndabetpphbaoabkpaéedlcbmp&ﬁnpaissusbﬁ asi ghe, nore

by el gt ba g0 ated 18 KIS bresbab iR RO oA e

amount  of t%%&@im&@e@m%maum pBe£EBAbEY ¢ N tQ) % Pg!i:fts by

wei ght, the repaired portion may fluidized after curing

i nconpl et e cY meiightex mene @raﬂﬁéﬁﬁbtlhfe larkou @0 ipArie I'er g@igh‘l-'an 80 parts by
wei ght, aph - ba nmppuynd. Rar dl SS

conposi ti g aR/ﬁ]It Cb“?'%tq:;]}% Bgﬁgg?iggg |gﬁ:|°c3|§r ré/?q) ‘§°Pea°80rt i on
as a color fhdrey uiawéleytimnﬁn' 43350 dimﬁmﬂee& qu)t.hewhehntﬁlazaineuh@sad
conmpound i nclude 15 - bi s(2-chl orophenyl)-4,4",5,5 -tetrakis(4-

ethoxycarbonﬁﬂﬁh@mﬁgQRDQPQﬂﬁj ses; qlompound is smaller than 0.01 part
2, 2" - bi s(2- brtﬁgﬁ §ﬁ¥| )tlg}?, égpglégagﬁffﬂiﬁfﬂéy be fluidized after curing

ethoxycarbony

2,2" -bis(2-cldue d;dmrr;dc)mp@,edte oiRinetyaExodure 2’ whed hhenanenaleis
2,2'-bis(2,4- dlchlor%§$en -4,4" 5 5'-tetrapheny| 1,2' - biim.dazol e,
2. 2' - bi s&9, 4, A%¥IeT HAY rﬁﬂ’ﬁtséltlff Weg tuet‘?%fpt?é’rﬁﬁo—m?@n%lharﬁ%zol e, 25

2,2" - bi s(2- br Sy Iaray -drsyolvdld apehd cbmposiltitioll, d3hereby the

characteristic properties of the repaired portion as a color
filter may be impaired.
Examples of the biimidazole-based compound include

15 2,2'-bis(2-chlorophenyl)-4,4',5,5 ' -tetrakis(4-
ethoxycarbonylphenyl)-1,2'-biimidazole,
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 biimidazole,
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"-



2,2 -bis(2,4-di bronophenyl)-4,4",5,5 -tetraphenyl-1,2"'- biimdazole and
2,2'-bis(2,4,6-tribronmophenyl)-4,4",5 5 -tetraphenyl- 30 1,2'-biimdazole.
Qut of these biimdazol e-based conpounds,

2,2' -bis(2-chl orophenyl)-4,4',5,5 -tetraphenyl-1,2'- biimdazole,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -teéraphenyl-1,2' 16 biimdazole and
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl- 1,2'-biimdazole are
preferred, abdlim2d@zebesé&fid4-di chl orophenyl)-4,4"',5, 5" -tetraphenyl-1,2" 5

biim dazole is_particularly eferred, The aboye biim dazol e-based conpounds
have excel | efit 2 §g&ﬁggf?t9-FE£8£§8F98h?PYﬁb-ROf p?oﬁuéEeFB?@hﬁﬂyﬁﬁtter such
as an undi ssql yedppinddgtot8dapecptaEbateda, hayg high sensitivity, can fully
pronote a curing reaction by exposure 10 wth a snmall anount of energy and

can effectivélg pbdséds4-dihchlpupphenyviondod’theSriepatraphenylidn24ft er

curing. ghegigﬁ%gagbigggg?géﬁgggﬁﬁgrggrﬁggggg o5y be used alone or in

conbi nation aZof €% based conpound is used as

the 15 photoi nitigharabévé A ikl d-badeld edmpbhadshané edcdlkent
bi i m dazol e- based conpound is preferably 0.01 to 40 parts b{tmeight, nor e

preferably 15pdubdlpiytini spdivgmt . garneoepraduceforeigp pattes sucharts by

wei ght based_@n_.10 ' o] h ; ( t he anopunt
of 20 the bF%nﬁéaQBng%égggﬁcgﬁggﬁhﬁ %gasﬁﬁgﬁgpggﬁg%'Og%xeg§$ghby wei ght ,

t he repairedspastitavitgy den fulilg peomaté @ cavinggreatitei drobiynexpas @ife€ curi ng
by exposure. Wen the apgount is Iarger than_40 parts by weight, the

bi i ni daztf e- Bdd8d2 EBApSUABCOHAFAPY BREEEY\RRY; A1 HEt ERFHLETY A efRAthe 25
characteri stigePraRgatiz82i8h beetheP2epadrBa’ pbeRidA aftRLOFuring.

The above biimidazole-based compounds may be used
alone or in combination of two or more.
When the biimidazole-based compound is used as the
15 photoinitiator in the present invention, the amount of the
biimidazole-based compound is preferably 0.01 to 40 parts
by weight, more preferably 1 to 30 parté by weight,
particularly preferably 1 to 20 parts by weight based on 100
parts by weight of the component (C). When the amount of
20 the biimidazole-based compound is smaller than 0.01 part by
weight, 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



filter may be inpaired. - hydrogen donor When the biim dazol e-based
conpound is used as the 30 photoinitiator in the present invention, it is
preferably wused in conbination with the follow ng hydrogen donor to

further inprove sensitivity. The term "hydrogen donor” as used herein nmeans
a conmpound whi ch can provide a hydrogen 1atomto a radical fornmed fromthe
bi i m dazol e- based conpound 17 through exposure. The hydrogen donor in the
present i nvefthironghsexppefigeabl y a nercapt an- based conpound or ani ne-based

d defined h ' - di
conpound having alBendeREouPhotaneroPE Sl RESRLAR EVERLSRITANTS tne” 1 o

nmore, prefer phleferably3a filekreaptahebakbeyd tofmpodndebeapim@negbadped directly
bonded to the nother. nucleus in the nolecule (to be referred to as

' rer capt an- b§9ERONRdr §€dngdnBereinged@iai naft er). The above ami ne- based
d 4 d | ' 1 [ th
compound S a CONpgyg aﬂ%é”ﬂergﬁefz‘%ﬁt@gﬁg{ah”Eoﬁﬁoﬂﬁ?eigbfa'y@%m@?ugdrm er

nucl eus and 1 or nore, prefera nore prefera anm no

groups dir etiawingoadsshzend e ngobdhehie terd aing astdenahleac nbelens dvdbe
referred to as "am ne-based hédro en donor" hereinafteri. The h drogen

donor may ha\}ef’ﬁ “_?f'b"rec'aBFSfSFG pYa d:°aﬁ_' MOXHOTGEEEFPIY LIRF LAMRTERRES A
detai | ed desgrogRipgsORi FecEIPIBIHRIY kb Ghe Gdtder HEEEeulYiH e mIPOCaSe 20 The

mer capt an- based hydrogen donor may have at | east one benzene ring or hetero
ring, or botHtef beheeferredhdo msl Enelrcaptiaan basedabydmogen donersf t he
rings, aléus§% an%F“%P or may not be fornmed. Wen the nercaptan-based

hydr ogen—tdo G4 rr nore 25 nmercapto groups, as far as at |east one

free nercapto grouphe above amine-based compound is a compound having
a benzene ring or hetero ring as a mother nucleus and 1 or
more, preferably 1 to 3, more preferably 1 or 2 amino groups
directly bonded to the mother nucleus in the molecule (to

15 ©be referred to as "amine-based hydrogen donor” hereinafter).

The hydrogen donor may have a mercapto 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



remai ns, at |east one of the other nercapto groups may be substituted by an
al kyl, aral kyl or aryl group. Further, as far as at |east one free nercapto
group remains, the nmercaptan-based hydrogen donor nay have a structural

unit 30 in which two sul fur atons are bonded together by a divalent organic
group such as an al kyl ene group, or a stygictural unit in which two sulfur
atons are bonded together in the form of a disulfide. Further, the

mer capt an- bagg@esty8068@Nb 040t aFBYxPE gﬁouﬁubslkéﬂyedrbunylcgfb@ﬁyl group,
al koxycar bonyl group, _substituted al koxy carbong group, phenoxycar bonyl
gr oup, subsFPPEFéHuEﬁGnB%&@ﬁYﬁ%ﬁ?Pngio%EOBP nPRenoEYgarben¥l growBsiti on

other than tEﬁbHﬁiEﬁﬁég gﬁQHBQgé?rg ﬁ% L68 OértQiérﬂféCQPﬁﬁﬁzooxazo|e

hydr ogen donor inc - mer capt oben ot Fazo nerca
2- nercaptobepbsitidazothethEaﬂiunecmproaﬁta,érbhpadbazole and

2- mer capt o- 2, 5-di ne §%¥Ian1nqur|d|ne 10 Qut_ of these nercaptan-based
hydr ogen Ronors, RLPT 0PEN R 5 BETPRP LA D252 YAEPSSR 0428961 e are

preferred, amﬁciuaer§amae@aﬁzeaahesehﬁahélear&Lﬁgkeabvobgﬁ286ﬁaedleThe

am ne- based hydrogen donor nmy have at | easf one benzene ring or hetero
ring, or botRB-werchpuprbanzhémidasolee. \Wien it has two or nore of the

rings, a fused_ri.ng nma r y , not . forped. At |east one am no group of
t he ani ne- bagea ﬂ&gﬁﬁﬁéﬁgoaéng 4ﬁ£§13§1968 i #8fed by an al kyl group or
substituted 22fQeaklkpkodnoyPainhBenghnenbpgedanndr ogen donor nay be
substituted by a carboxyl group, al koxycarbonyl group, substituted

al koxycak®onyl groQpt pﬁehbﬁﬁeamb@ﬂyptgnohpsedshﬁ@t@gene@ophEﬂoxycarbonyl
group or nitylle An04Brahz3tnR82blk08ng" 1ehe LD tbBENSELES-8581RER) -
preferred, and 2-mercaptobenzothiazole is particularly
preferred.
The amine-based hydrogen donor may have at least one
15 Dbenzene 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. B
At least one amino group of the amine-based hydrogen
donor may be substituted by an alkyl group or substituted
20 alkyl group. The amine-based hydrogen donor may be
substituted by a éarboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a
position other than the amino group(s).
25 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
30 and 4-dimethylaminobenzonitrile.
Out of these amine-based hydrogen donors,
4,4'-bis(dimethylamino)benzophenone and
4,4'-bis(diethylamino)benzophenone are preferred, and

4,4'-bis(diethylamino)benzophenone is particularly



25 Exanpl es of the above am ne-based hydrogen donor i nclude

4, 4" - bi s(di net hyl am no) benzophenone, 4, 4'-bi s(di et hyl am no) benzophenone,
4- di et hyl am noacet ophenone, 4- di net hyl am nopr opi ophenone,

et hyl - 4- di et hyl am nobenzoat e, 4-di net hyl am nobenzoate 30 and

4-di met hyl am nobenzonitrile. Qut of thegg am ne-based hydrogen donors,

4, 4" - bi s(di net hyl am no) benzophenone and 4, 4'-bi s(di et hyl am no) benzophenone
are preferrgskefisxredt, 4' - bi s(di et hyl am no) benzophenone is particularly 19
preferred. The am ne-based hydrogen donor serves as a sensitizer when a
phot oi ni ti ator ot [f&e Fﬂ&ﬁeabﬁﬁﬁﬁﬂqﬂé%@%ﬁrb@é‘@r EBRPBE RS iasSeBedtigern the

present i nv%{)l#él?vr\hb %ﬂ&cﬁt?ﬁvﬁéfy%) He ARYS @.ﬁnﬂ%a{ﬁﬁ%—%a%ed or in

conbi nati on r nore. ation o east one mer capt an- based
hydr ogen dormompauril alts lwessesi. one ami ne- based hydrogen donor is. preferably
used to prevent fluidization by curi exposure. 10 Exanples of the

ring.b
combi nat Pon of thénhémﬁhﬁFﬁﬁﬁﬁgsé&veﬁgéngeﬁ §oABPVENBYOREIER AONRESed

hydrogen er}&{%iH@Wé& AN Al Boni et TRIrE FH QRRD At dasd! eaand
4, 4" - bi s(di met’hyl am no) benzophenone, conbi nati on of 2-nercapt obenzot hi azol e

and 15 4, 4' -domitihation afi ad) beasbpome oves;caphidr 1 sexh hyfdrogen donor

2- mer capt obenzpoxazol e and 4, 4' - bi.s(dijret hyl ami nqQ) benzqphenone, d

combi nati on P19 5 ARAE A AR AE bRy dFoden donor 18 prafsrably
4,4" -bi s(di i de/d a6 ORI ANz a ¥ 1P Y NAlr Ay My Zkposure.

2- mer capt obenzot hi azol e and 4, 4' -bi s(di et hyl am no) benzophenone and a
conbi natlilon of 2-BrampinslndhAdwcosikinatdon of the mercaptan-based

4, 4" -bi s(di eﬁp&i@&@@%&%&? Oeﬂnf 23S aﬁ{l%ep-rb%fs%rd %%’dr%@%na donor include
a combination of 2-mercaptobenzothiazole and
4,4'-bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole and

15 4,4'-bis(diethylamino)benzophenone, combination of
2-mercaptobenzooxazole and
4,4'-bis(dimethylamino)benzophenone, and combination of
2-mercaptobenzooxazole and
4,4'-bis(diethylamino)benzophenone. A combination of

20 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

25 4,4'-bis(diethylamino)benzophenone is particularly
preferredﬁ

The weight 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

30 donor is preferably 1:1 to 1:4, more preferably 1:1 to 1:3.

When the hydrogen donor is used in combination with
the biimidazole-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 weight,



conbi nati on of 2-nercaptobenzot hi azol e and 25

4, 4" - bi s(di et hyl am no) benzophenone is particularly preferred. The wei ght
rati o of the nercaptan-based hydrogen donor to the am ne-based hydrogen
donor in the conbination of the mercaptan-based hydrogen donor and the

am ne- based hydrogen 30 donor is preferaBOy 1:1 to 1:4, nore preferably 1:1
to 1:3. Wen the hydrogen donor is used in conbination with the

bi i m dazol e- Pafddcad@rdynprefierablprkdent0ipartg bynwelght agrhonol00he
hydr ogen don | r.apl.y t S y | ght fepably 1
to 30 parts g{lallv\% g’h’f%z‘ tpé% %é)l,ﬁ gzﬂﬁ‘gmgl%g’ftter(a I'ymﬁhgg ’Z-ngé'rﬁ?{s%gyg\%/vei ght
based on 100 theahydrbgenedghorofs tshmld@rpahant 0 ( C) . pAthe byt keigtmynitef the
hydrogen donor_is smaller than 0.01 part, by weight, its_ effect of inproving

sensi tivity REFATWEE. IVREPVIRG SR t% may; feverhadihen fhe amgynfei ght ,
the hydrogen ;donQirg@y traaf dloy pdirtohye vl ghte ¢ARPAYErbEBN2ABpbRemay
characteristic properties of Ehe repaired portion as a cCol or Pllter may be
i mpai red. Exdgady ofistsed.vebdwe thei gompesiided eodptbedchachotierisfic

conpounds havi ng a hal onet hyl group such 3gs, .
S A ettt MRS A She f9Rabred Portion as a color filter may be

2-net hyl - 4, 6-inpgeiterdchl or onet hyl) -s-tri azi ne,

2-(5-nethyl furan-2-yl)ethenyl]-4,6-bis (trichloronmethyl)-s-triazine, 15
- (furan-2-yl) eixamplles406-the @bovehtoianteeybysed qanpoyndk include

- (4-dpet hyl am nos 2-net.hyl phenyil etqt yl]-4 6-

tri cgpor oc%lr%“?%%}f qss-}fnasflzi}z/q naeﬁla/]ﬁ"tezt %’g" Adr(ﬁur%t%uo%(hypﬁ'usenyl )et henyl ] -4, 6-bis

-[
-[2
-[2

s(
gtriChlOrQmmﬁIadﬁrfsﬁﬂﬂfﬁﬂlﬁromethyl)-s-triazine,
4

i
0
- (4- met hoxyphenyl ) -4, 6-bi s(trichl oronmet hyl )-s-triazine,

- (4- et hoxyst3ma Jhvl 6L it -k § ( TRt G ARM/IDY ) 15 tdarlne,

2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-bis

NNDNTDT NN

(trichloromethyl)-s-triazine,

15 2-{2-(furan-2-yl)ethenyl]-4,6-bis(trichloromethyl)-s-
triazine,
2-[2—(4-diethylamino-2—methylphenyl)ethényl]-4,6-
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



and 2- (4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s- triazine. 25 CQut of

t hese triazi ne-based conpounds, 2-[2-(3,4-dinmethoxyphenyl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine is preferred. The above triazi ne-based
conpounds may be used alone or in conbination of two or nore. 30 Wen the
triazi ne-based conpound is used as the RRotoinitiator in the present

i nvention, the ampbunt of the triazine-based conpound is preferably 0.01 to
40 parts by ofethatcompanent ¢Car-abWien the spopatief hhenbrgaeingabased arly

preferably 1 t rts 1.0 e n It y ight 2 f the
;:ﬁrrpo(r)\e(r)\tl (C);Zﬁglrﬁrgi g%ﬁ?roﬁfﬁgitﬁ zllg\tgmggﬁé%ﬂ%%gnﬁepiiﬁgl | er

an 0. par otei b Ui e G f Hedl iduringdues tid Uindoagd er
curing due to inconBIete curing by eggosure. When_the anpunt is |arger than

40 parts 5 bFURiEhPY e¥ROSITazi HBesathe FBAMRLAS AAFIRRI I AGBAFEE in
the comosi t ign @Adnie tRBAEALL ETASL bEs 0k SIS AR oyt AaraigPRLLEG I Li oD

as a color fi may be 1 npaire - additiv Itirves may be
added to the imadhat conposthioniarsd the chavapberisbicfpropeapaies o &heol or

filter defect of, th resent invention as required. The above additives
incl ude a di §FR% é{)‘?fts’ltﬂfh ag 2 £9% 'lgtr‘?grnf“adferqe\/éﬂn?é"r(ﬂd'yel | ow

pi gnent derivative, i.e., 15 a copper phthal ocyanine derivative; filler
such as gl ass or alum na; polyner conpound such as pol yvinyl al cohol,

pol yet hyl ene gl gdditayasatrkyl ether or pol y(fluoroal kyl acryl ate); nonionic,

Cri et hodsi Lane,  ViHIOR EBEY TR Rt 3R Bl elriR ) oi 1 ane.
N- (2- ami noet hydns Bt Bre Nl P yddmidnA tisre tivax s paaiteing a color filter
defect of the present invention as required.
The above additives include a dispersion aid such as
a blue pigment derivative or yellow pigment derivative, i.e.,

15 a copper phthalocyanine derivative; filler such as glass or
alumina; polymer compound such as polyvinyl alcohol,
polyethylene glycol monoalkyl ether or B
poly(fluoroalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as vinyl

20 trimethoxysilane, vinyl triethoxysilane, vinyl
tris(2-methoxyethoxy)silane,
N-(2-aminoethyl)-3-aminopropyl ‘methyl- ‘dimethoxysilane,
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,

25 3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl-methyl- dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl- methyl*dimethoxysilane,
3-chloropropyltrimethoxysilane,

30 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-



N- ( 2- am noet hyl ) -3- am nopropyl tri nmet hoxysi |l ane, 3-

am nopropyl triethoxysilane, 25 3-glycidoxypropyltrinethoxysilane, 3-

gl yci doxypr opyl et hyl di net hoxysi | ane, )

2- (3, 4- epoxycycl ohexyl ) et hyl tri met hoxysi | ane,

3-chl oropr opyl net hyl di net hoxysi | ane, 3-@&3% or opropyl tri net hoxysil ane, 30
3- net hacryl oyl oxypropyl tri net hoxysi | ane or

3- ner capt opr cHAQRabanZRhEia 3R on mlikouyhenzophenane; cohesion

2, 2-t hi obi s( f - 6-1.- Q[ut Q%Q? ~ iy g - hﬁﬂﬁﬂ : ravi ol et
l'i ght absorbgr{%‘uﬂ%ﬂoalg é%ﬁfé’% u 3’*"} ?Hn%ancﬁ@]%%%/d%dyp enyIq%afq:“;ﬂlfgz1

chl or obenzot rgearextaetaar saldtoxagbanadpheondis; cyelehexanei-nhicarbohitudl egs
sodi um pol yacryl ate; and heat radi cal _generatqr such as

1, 1' - azobi s( |%Mﬁ&?z-%'a‘+ﬁ'&ﬁﬁ1m¥'e%' 4-g{imethylvaleronitrile.

2- phenyl azo- 4- met hoxy- 2, 4-di met hyl val eronitrile. 5 - (E) solvent

Preferably, the solvent in the present invention disperses or dissolves the
conponents (A #&8)(Bplvenstituting the radiation sensitive resin

conposition and addjtiyves .and 0 does nqt .regact with these. ampl es of the
sol vent include (p Rﬁf\a/ﬂq&ﬁa"é’rre t&%@&ﬁvﬁ?&ndﬁ e iR dﬂweg’?@hyl ene
gl ycol monomediwperideor aaddvil e tHb WorlpoHtnaa) (X} t&f 18} cotlshi@iany ycol

nmono- n-propyl ether, ethylene glycol nono-n-butyl ether, 15 diethylene
gl ycol nononeths radtijpdidondsenkitive xgsimicomposddtiiop andaddi tive s anghe

gl ycol ml%o- S%:égp%t e%%g&% hvglftilgiﬁqéérgge gl ycol nono-n-butyl ether,

triethyl éne col "~ honone triethyl ene glycol nonoethyl ether,

propyl ene gl ycol mBwampled oft tive ,sqlrveit enelglycOopolP)anaprdyy Igl1sidear
oDy e Ol oA iy L 'etely suah a5’ ethy TB¥e Ty deY Sonomerhiyl otnar =t "
i propyl ene dJroReALXY y gly y .
ethylene glycol monoethyl ether, ethylene glycol
mono-n-propyl ether, ethylene glycol mono-n-butyl ether,
15 diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, diethylene glycol mono-n-propyl ether,
diethylene glycol mono-n-butyl ether, t}iethylene glycol
monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol
20 monoethyl ether, propylene glycol mono-n-propyl ether,
propylene glycol mono-n-butyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene glycol
mono-n-butyl ether, tripropylene glycol monomethyl ether and
25 tripropylene glycol monoethyl ether; (poly)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
30 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,



nmononet hyl et her, dipropyl ene glycol nonoethyl ether, dipropylene glycol
nono- n- propyl ether, dipropylene glycol nono-n-butyl ether, tripropyl ene
gl ycol nononethyl ether and 25 tripropyl ene glycol nonoethyl ether;

(pol y) al kyl ene gl ycol nonoal kyl ether acetates such as ethyl ene glycol
nononet hyl ether acetate, ethylene glyc®8 nonoethyl ether acetate,

et hyl ene gl ycol nono-n-propyl ether acetate, ethylene glycol nono-n-butyl
et her acet at §etgpbyaypEnran| yeenzybnotbyhyetlzer aamdrdboethexyl @thewd ene

gl ycol nonoe h o r n ol ,n et her acetate
and propylengg¥gpg%ogﬁﬁgn§é?ﬁ§thFhggﬁ ge %?éggbt%gﬁgggﬁégégéuch as

di et hyl ene gByheptdnoreland eybtohesanbhyl ealkkydl Yaokatessiuch ashydtiggher

di et hyl ene glécol di et hyl ether, 23 tetrah¥drofuran, benzgl et hyl ether and
di - n-hexyl etR&tatexapgdnethylcfhagtaggs nGFReFnGFtREFoRUCR22RepERKDNE,

3- hept anane gn hex ] t B e and

et hyl Iag?atg;i:l ?%S%Qegtgggﬂgﬁgﬁbggbgéﬁgfqgggyigg?&%%%ﬁ%i%%ﬁﬁ%ﬁ%ﬁf%hate,

met hyl 3- net eahydr @pmethogyprephghaBenembbhypr 3pebhakgpropibnate,

3- et hoxypr opi opat e hyl 3-ethoxypropionate,. ethyl ethoxyacetate, eth
yr ony apet nEER T BRe RO kKR BAORS Re: RENE bt ShBaTEACeSalias HakDBt v acor at e,
3-nEthy|-3‘”B&GQ&&QHEEEQQ%EaFﬁthPI32ﬂﬁ§&W$x§E§Eﬁ fbﬁﬁﬁﬂﬁé%@?nate, et hyl

acetate, n-propyl “acetate, i-propyl acetate, n-butyl acetate, 1-butyl
acetate, n-3mpethoxrybusyli ageyhteceBamethylbdtpethoyybutinlacetakgl,

butyrate, .n-pr utyra | = RLOPYI tvrate, .n-butyl utyrate t hyl
ot vat 10 o1 b oY B8 RonvpRE MbroBIbRaRe T o iyt Fe ratd X BontEL
acet oacet at e acelttle, 2-preiyl asethtehanndtyacetetete ctinutiandeat e di et hyl
oxal ate and di ethyl mal eate; aromatic hydrocarbons such as toluene and

xyl ene; am d&s asydh I9¥mRteet AyAPYLr 8FE88EE, NNPREWLNREARLieRARRN YEhyhd
’c\légt S: imgt gé’: 3{&%%@1;%‘?? n2B%opd12669BE RS CE 0B o py I OBARL AR e , CREBRLG12C! d.
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
15 methyl acetoacetate, ethyl acetoacetate, ethyl
2-oxobutanoate,benzyl acetate, ethyl benzoate, diethyl
oxalate and diethyl maleate; aromatic hyarocarbons such as
toluene and xylene; amides such as N-methylpyrrolidone,
N,N-dimethylformamide and N,N-dimethylacetamide; and
20 acetonylacetone, isophorone, caproic acid, caprylic acid,
l-octanol, l-nonanol, benzyl alcohol, diacetone alcohol,
3-methoxy-3-methyl-1-butanol, y-butyrolactone, ethylene
carbonate, propylene carbonate, ethylene glycol monophenyl
ether acetate and 3-methoxy-3-methyl-1l-butanol.
25 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

30 removing a defective 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



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

3- net hoxy- 3- net hyl - | - but anol , y-butyrol actone, ethylene carbonate,
propyl ene carbonate, ethylene glycol nonophenyl ether acetate and
3- met hoxy- 3- et hyl -1 - but anol . 25 These sol venis may be used alone or in

conmbi nation of two or nore. It was foungdafrom studi es conducted by the
i nventors of the present invention that when the radiation sensitive resin
conposi ti on senkdtfiviel edsint compeshtlienf pretepai@ngeavepigrafdatecti ve

portion beco dry too fast, it is not .suitable for repair_becayse it is
dried and SOEE%FFFeHEbgPSrBré?ﬁgtnéBHPBtb?p kﬁg Bﬁpﬁ#ﬁ?ﬁ B?fﬁﬁﬁ?get%sed f or
repair reach@g “hPeragévapibrt priagshire"eHerd IR4£EEF § midie LAY EHREE VRER!
pressure at 20C of the solvent used in the radiation 24 sensitive resin

conposi ti on Bo0 mEpgi-r i Tie Atenage Mana pressade 85 pRefprabawt Oi hvention
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| ower tha e aver age vapor=pressu sTpre 5

hi gher and | awdr lowei FnAnM3LY, mimge preferably 1.0 or higher and | ower
than 3.0 mMHg. To set the average vapor pressure of the solvent to a value
smal | er than 3.0 nPgSEk the prexede VAPeR:PBASSure pEakheomel¥entcted from

th LSt |5 - Q- t ,
di ot iyl one. oy Sar tRopfion SEEYLERE 41 P A RS Brllek EhOGh:T67. b
N- et hyl pyr r deaddnene diedeettede falomolthle, gompt congistimighwif- lethytenel and

y-butyrol actone, preferably at_|east one selected fromthe group consisting

of ethyl tfe QIYCHL MBRBHRTYRLEL IRdheracatater AR i RAe G 1gISPdome kY Ay |
ethyl ether ang, texheré-&ém%sg{ﬁ%?ﬁ%&%ﬂi%n%@,rﬂbﬁlxtﬂﬁggﬁ?;iaehg?nt-

These solvents “do not have a uence upon the dispe Ity of the
pi gment . | n tdiaqetenentalicohadt,i Grmediboxyf- 3t-ine thlydvd - badlanedt anday be

optionally used in conbination with another
y-butyrolactone, preferably at least one selected from the

group consisting of ethylene glycol monobutyl ether acetate,

15 diethylene glycol methyl ethyl ether and ethyl
3-ethoxypropionate is desirably used as a solvent. These
solvents do not have a bad influence upon the dispersibility
of the pigment. In the present invention, one of the above
solvents may be optionally used in combination with another

20 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

25 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
weight of components other than solvent)/(total weight of

30 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



20 solvent |isted above. The anobunt of the solvent in the present invention
Is a value which ensures that the solid content of the radiation sensitive
resin conmposition is preferably 25 to 50 wt., nore preferably 25 to 35 w %
to mininmze a difference in 25 chromaticity between the repaired portion and
a normal portion and fromthe viewpointgasof the fluidity and stability of
the conposition. The solid content of the radiation sensitive resin

conposi tion iog a sabstratéculRiexefoman (thet aixpresisjloin d& cohponEihlsent her

t han sol vent)

totgl weight of 30 conpositj x .10 Met hod of _repairing a
color filter &P@ ﬂscﬁgﬁé ????%?’W?ﬂgﬁﬁb5§§%%5fig gBFoF% oredela¥ehpri si ng
three red, giRfbraRdny Yhrkel AW, gekeh Bn¥Cblae’ primhey 6182 piked _
substrate. Therefore, the expression "a color filter defect” as used herein

nmeans a def e@rrayst-he col ored | ayer conprising three red, green and bl ue

primary cpl or pixe arr The nefhod of repaili a.calor filter defect
of the present inégﬁt?8§M§%n§¥iE%EF%éébékﬁ|%%£3%;?%#3§§ Pﬁ%FﬁFSOkoiﬁsr: (D)
renovi ng a ceresent titveddfion! copdises the FodleWwity stepsi tnvehigsin
conposition for_repairing a color 10 filter defect of the present invention
(to be al so OF%&%ed to as "liquid resin conposition" hereinafter) into the

f d hol e, d ' h ' ' ; LL L ] t
adiati on ald) (A8 ERIOF FTLtey Se RSt ag, the ERaRBEANAC 2D oo

description is sulsssgidrivey rgisian conpesditiont dor mepaieihgr af collex (1), a
defective portion of the _ colored | ayer conprising%;hree red, green and bl ue

primary 1@ol or pi fdilter Sefedy odd PFe seiits dnyeD tiony ey b alsgy,

referred to as "liquid resin composition” hereinafter)
into the formed hole, and removing the solvent:
(2) exposing the filled portion to radiation; and
(3) heating the filled portion after exposure.
15 A detailed description is subsequently given of each
step.

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 is 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 is
prebaked to vaporize the solvent so as to form a layer of

the radiation sensitive resin composition (to be also



20 applying a | aser beam for exanple, to be renmoved. A hole devoid of the
colored layer is forned in the renoved portion and the surface of the
underlying substrate is exposed therefrom Thereafter, the liquid resin
conposition is applied 25 to the needle of an apparatus or device having a
thin needle to be filled into the forned6hole. This filling operation may
be carried out several times until a required amount of the liquid resin
conposi tion referreddtpas tnesiicomposdddion” heaninafter)| cogtakeingquid

resin conmpositi@n,3aLe égbkg% %8} yIS extrusion with a dispenser or dripping

by an ink jet SySstem sequen the filled liquid resin conposition is

prebaked to vapori ae fdie thel yﬁmalsmgwomlftabmsa thy @lesdin céiposadiani on
sensitive resin conp05|t|on %to be also 26 referred to as "resin
conposi ti on" ifePEehakes &onildg® Ch&oFollv &/t Si AiPNEeSol e. As for the

pr ebaki ngg Cond't'Oﬂ%OfBQ‘etBES'tH%ERHBQ§' bleine! 3apeELBkCEng! +£8:h0 110C for 1

to 5 mnutes r the th ness of the of the resin conposition,
t he th|cknessampdﬂmilmapammedtpdckm@mS|Qf mhefeeabhyeﬂhgo&&dbnousalnost t he

same as the thlckne the colored | ayer. of the normal i on, and
FoT i no tnd BhedSHRRLY by BamechELt LROSL The A b Ghe thLGkeeRE: 8201 1t he

color filter (fd ROIANA 19 ol RO DIAY | M £910nd idrieer

defect of the present invéntion is made of glass, silicon, polycarbonate,
pol yest er, arporedaking maynibge repelated és inaqidredol yi m de, pol yet her

sul fone. 141 19 opensgal YB3 ¥°Lhg RLILEN <085 DNChateambed grpguet
chemi cal trealHefkethollof r¥gaatand auddis A dekasitot 13 pRakeniton
plating, sputtering,

invention is made of glass, silicon, polycarbonate,

polyester, aromatic polyamide, polyamide-imide, polyimide,

polyether sulfone, ring open polymer of a cyclic olefin or

15 hydrogenated product thereof.

The substrate may be subjected to a suitable
pre-treatment such as chemical treatment with a silane
coupling agent, plasma treatment, ion plating, sputtering,
gas vapor reaction or vacuum 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



gas vapor reaction or vacuum deposition, as desired. 20 In the subsequent
step (2), the resin conposition layer in the hole is exposed to radiation
to be polynerized and cured. The radiation used for exposure may be visible
radiation, ultraviolet radiation, far ultraviolet radiation, 25 electron
radi ation or X-radiation. The radiation pieferably has a wavel ength of 190
to 450 nm The dose of radiation is preferably about 10 to 10, 000 J/nR. In
the foll owi ndgssipost-Bpkerdhate2ffs&0 RB0F €dfpor 20otio 80 mdnkiessed (to be

referred to as "post-baked” hereinafter) to.cq etely pol I ze _and cure
the resin conposi tlignggﬁopr%%%fe ré‘f%/ne'ﬁge%ndnﬁ%ls? ”{%hg rl’ae)s{lsdﬁa‘%‘g%%%f%?ﬁ?t i at or
(D) so as tanf ehfoRatbot¢thd Byssn Wy eephtrdal it ies direfhechaingd. As

for the post-baking conditions, the filled portion 27 is post-baked at 200

to 250C for 2Ontdomoafiteyt ese Fviclacobriremtans ddt)i &9, (Aehst aarEled 3

di fferenc In..chr, %é&J .he s pQrti h or mal
portion a teP%gﬁet@§%| 3%y€%eb§?g%§%?ﬁyr?%ifgﬁgﬂs%gaﬁgﬁggﬂgt%usrgthe cycle
i s preferabl diffeened 1n cidondtdicd tivhbetweéhethanc asimucthasnpbssibyebet ween
them as nuch as possible. 1In the present invention, when a defective

portion is existent® RReRFFEHo QAN YRER| B dgfiREldy & POF tdoPot S
filter, the qdgfieGldmMe RO WO H\OE‘@C Bi‘f@t&?%r@?@%ﬁokspﬁﬁg@ﬁegf %O?ﬁﬂgra

| iquid resin conposition having the same co ase as that o e renoved
def ecti ve porftilldrern,stheatefect ivvpportion iheadnmeolannphases idesemotred above.
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different colgy thatsesi nd Meifoven R FRCRAVRMDYLE ont 8 NId ForepERat the
color filter. According to the present invention, since the liquid

in the same manner as described above. When a defective

portion in a certain color phase is extremely small, it may

be repaired simultaneously with a defective portion in an

15 adjacent different color phase if there is no problem with

the performance of the color filter.

According to the present invention: since the liquid
composition fully wet spreads only into the hole formed by
removing the defective portion and is fully polymerized and

20 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

25 problem in a portion around the defective portion.

Consequently, the radiation sensitive 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

30 filters including a color filter for use in color 1liquid

crystal displays in the field of the electronic industry.

Examples

The following examples are provided for the purpose



conposition fully wet spreads only into the hole fornmed by renoving the
defective portion and is fully polynerized and 20 cured when a color filter
defect is to be repaired, there is no difference or there is an extrenely
smal|l difference in chromaticity between the repaired portion and the
normal portion, whereby the repaired po28ion can have al nost the sane
performance as the normal portion wthout causing a new 25 problemin a
portion around fuether dotlvstnasrinaftheCpnesgntninyentien arti areohnsemsiti ve

Fepai 11 ng. & BBForO T b eices PP iR BanE” 1R SbrARELL BT eq o
the repair omewaki Opares! By #@ighktrers including a color filter for use in

color liquid crystal displays in the field of the electronic industry.
Exanpl es The foll owi ng exanpl es are provided for the purpose 28 of further

I 1lustratd ng e ntion but are in no way to be taken as
limti ng.é" Pg&pgp@ftgﬁsgéﬁahl tilgctlExarrpl es neans "parts by weight. 5 Synthetic

Exanple 1 1 part ol pa?t -cfzabstazébdisi(rt, hydimeehghvaleroniandle}Oédndarts of
propyl ene glﬁcol nononet hyl ether acetate were fed to a flask equipped with
a cool i ng t ubQ@OaRBTEs Qf propylens glyeelrongiethyl gther-pgetateuere of

styrene, 30 paiyl to Qoffﬁsp%%}{i'@%ﬁ WH'&%&%QgpgﬁiZ)%%d%%’ﬁ?% er,

nononet hacryl ate, 20 parts nyl mal ei m de an par
a- et hyl st yr @depdrierofisnethd@yl ita acdider 1agemt t swerfe styiremef,ed0t pathe f | ask,

t he insifg ofgtgf fljik mgﬁ suq%éitu>§d g¥ n% rogen, tﬁe resul ting solution
was stirt®d §EnPR2YanJetBacky ittt BAE 8t O fh8I¥EREPon sol uti on was
rai sed to 80pondime thRlcHAkItEE bide paghsl b@N NOpheRyIal LAY dehahdt @Ber at ure
for 3 hours. Thereafter, the tenperature was raised to 100 C, 0.5 part of
2, 2' - azobi s( pattdi of thrpletdiydrsdryirtemiel @lmemsas 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
15 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
20 to obtain a copolymer solution (solid content of 33.2 wt%).
This copolymer solution was designated as copolymer solution
(bl). The obtained copolymer had an Mw of 14,000 and an Mn
of 6,800.

25 Synthetic Example 2
! 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
30 of styrene, 25 parts of benzyl methacrylate, 25 parts of
N-phenylmaleimide and 2.5 parts of a-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



added, and polynerization was carried out for another 1 hour 20 to obtain a
copol yner solution (solid content of 33.2 w% . This copolynmer solution was
desi gnat ed as copol ynmer solution (bl). The obtained copol yner had an Mv of

14,000 and an Mh of 6,800. 25 Synthetic Exanple 2 1 part of

2,2 -azobis(2,4-dinethylvaleronitrile) apd 200 parts of cycl ohexanone were

fed to a flask equipped with a cooling tube and a stirrer, 15 parts of

met hacryl i ¢ aeagtionsspantdonf wasnvalsedt hacB9f 6yktoxpelimperiaecithat e, 20

parts 30 of styrene 5 parts_of .benzyl thacryl ate, .25 parts_of

R phonyl el e FRUELaRaP3, BAshFeSngpe Ehar EPUBSFEREES: £8P Achofr8ia o
transfer agemheweaeteRenthedtbfpbhathtaskast beikeai €6 106° ¢ heols askrias
substituted by nitrogen, the resulting solution was stirred gently, and the
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t enperat ure ral se art

2, 2" - azobi s( 3 4oforgimey! wallatavnt (isbalidwesntddedoransd.d pekynertEasi on was
carried out for another 1 hour to obtain a_copolyner solution (solid

content of 3EOPOMIRLT SPUticn yasdesigratrd 6% GRROUEISEAXEE1L8 Pt yrer
sol ution (bz)l?;\e JbE é&'d&%@l?ﬂ%?r%@%;anhﬁg 1880 dma aBUh 397 20D of 7,

400. 10 Synthetic anple™3

2,2' -azobis(2,4-dinethylvaleronitrile) and 200 parts of propyl ene glycol

nnnonethih et her re fed to a flask equipped with a cooling tube
r

acetate we
and a st eﬁ,ynti’@tﬂﬁ'&aﬂ‘ﬁ’lﬁeghacryl ic acid, 10 parts of 15

“Fcarboxycapr0|aCtQnﬁaPPQﬁﬂQKQaQ%&b%H%(2%5-Béh%%h?ﬁv%h%&%ﬂ&tri&@)péﬁhs of
benzyl nethacrylate,” 15 parts of glycerol nononefhacrylate, 15 parts of

N- phenyl nal ei2fi0dpazgtd of Propyieneplycedthghomgthyd efiher agetatehwene

transfer agent, were, Lhen gl g lhe, {lask cddidd ¥l Ghat oo gk es

15 parts of methacrylic acid, 10 parts of

15 w-carboxycaprolactone monomethacrylate, 15 parts of styrene,
30 parts of benzyl methacrylate, 15 parts of glycerol
monomethacrylate, 15 parts of N-phenylm_aleimide and 2.5
parts of a-methylstyrene dimer as a chain transfer agent were
then fed to the £lask, the inside of the flask was substituted

20 Dby nitrogen, the resulting 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

25 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.

30
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



20 by nitrogen, the resulting solution was stirred gently, and the
tenperature of the reaction solution was raised to 80C to polynerize the
solution by maintaining that tenperature for 3 hours. Thereafter, the
tenperature was raised to 100 C, 0.5 part of

2,2 -azobis(2,4-dinethylvaleronitrile) wae 25 added, and pol yneri zati on was
carried out for another 1 hour to obtain a copolyner solution (solid
content of 33 mwigwnenyt (ATI)i.SZQ:@p@It)'BnbY wedlghiti 68 pm:ajbyivgiﬁégha‘ldiastml yrrer

5700, 30 Exahin SPRPRRED sHBPsHERheR Aot G T dqarest S4B, el
wei ght of a giolkene :0hmikel. sBiLgaRmt oRefletBO% pﬂdp@nbl Rcgernk ¥abl ow 139

(wei ght ratio of 82/18{1 as 30 a pignent (A), 20 parts by weight (8 parts
by wei ght i n2rbuexyet %pﬂdlEO%tmgh%frqjl@é&fb}klzoes ?s@iﬂéﬁ’ém’ént 40.0

' & wei gt PAOTE BRI e gL O BARERPRY Yo PR Bt 80 F HOPI ST DO

by wei ght incoatent)f ofokhd copolgmeyr sbélubtoropol ynesolsﬂdiuémrlenﬁblaf(sol id
content of 33.2 mﬁx? as an al kali-soluble resin (B %0 80 parts by weight

of di pent aer ythri Yo ) RéxaR @Al s ubisoF 98 4R i 'ohaPO RSBy Yeight 30
parts by wei gh
D benzyl - 2- R RPCARCEEThFf tol, bexpactylate g a polyfupctiopal

photoinltlatmmnpmqr d@d)859029patssbbywu¢gghtoﬁf a mxed solvent of ethyl

3-ethoxy oplo n op y nono ate_(wei ght
rati o of é g %&%ﬁhgm“l )CI &7 BogP ”E‘BEX'PBB@F rﬁlg’B pPeB&re a
liquid 15 rqs'a% goesa@%b&hqrele%leD Thhsdl BEY.d pasts 6 mpeﬁ hht 05 (§£FR1)
was applied to the surface of a soda-linme glass substrate . (150 mm x 150 mm)

havi ng an Si odxed molyentr @ferqithyd Bhethoxyprepdonasei am @nrs’pylene
glycol monomethyl ether acetate (weight ratio of 34.9/65.1)

as a solvent (E') were mixed together to prepare a liquid
15 resin composition (CFR1).
This liquid resin composition (CFR1l) was applied to
the surface of a soda-lime glass substrate (150 mm x 150 mm)
having an SiO, £ilm for preventing the elution of sodium ions
formed on the surface with a spin coater and prebaked on a
20 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/cm2 of ultraviolet radiation
and post-baked in a clean oven heated at 220° C for 30 minutes
to form a 1.6 pm-thick normal red colored layer.
25 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.

30 <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 so0lid content) of Disperbyk-2000 as a dispersant, 60.2



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 solvent and forma 2.0
pmthick coating film Thereafter, this substrate was exposed to 100

ml/ cnRof ultraviolet radiation and post-baked in a clean oven heated at 220
Cfor 30 mnutes to forma 1.6 pmthick3aormal red colored |ayer. 25
Thereafter, a | aser beamis applied by a | aser repair device (of NTN Co.,
Ltd.) to bur pasfts bharedglh tc62@ped tisahy welightotuderms Oﬁrsnlald)coptensware

hole at the c r of the subs 0, <eval |on of .defe re bility>
100 part s by e G COPORTREE TrLepton (1 BRI <3t S 32 WER grent
Yel low 139 (R @i a1Xa1q -@b18®188)redan dBYI,0MB0 patks By RRA tblbfwe' ght (10
parts by weight in terns of solid content) of Di sperbyk-2000 as a

di spersant, GU-PPIGPGI‘WM@W hexgpcrytotpaas & pelwEugeitionalempponersol i d
content) (tche %O%Féj){lﬁsr P?O%ti:g?xnc ) (solid content of 33.2 wt9% as an
) 0 parts

al kal i - ?uble r'esi n by wei ght of dipentaerythritol

hexaacr yI at e 22enzZydl X -dicte thiydlanimiee e ( 4-&o¢@hpla®owdrqmbm:giﬁe -of
2- benzyl - 2- di et hyl am no- | - ( 4- nor hoI | no_F ) but anone-

phot oi ni ti at dr 285} PRRGO}BIt aESFt é‘PrésanXé’&l%’eﬂ QErﬂ mb?‘egt hyl
3- et hoxypr opi Qafeht Qﬁ:‘)%}ﬁ{l Griabd, ‘iﬁ:l?) 10t ?l?

di et hyl ene gl ycol nono- 10 ef%er acetate(melg rati
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resin copposition This |i Uld re C osi tio had a
conponent ((St%taé%ﬁt%fe(é‘@d'% i gﬁt %gﬁ éd%&n%foéspar Fggﬁﬁnﬁei ght
15 of the cowaeke(na)xe@tagbtﬂe.@% Bebpate D18 gwh Ho ALKl PBomPYH2IBnYaPOr
pressure of 1.4 . Thereafter, the liquid resin conposition (RRl) was

applied to th(éiRile)edI e of the above | aser repair device to

This liquid resin composition (RR1l) had a component

(C) content of 650 parts by weight based on 100 parts by weight
15 of the component (B), a solid content of 25.6 wt% and an
average vapor pressure of 1.4 mmHg.

Thereafter, the liquid resin compasition (RR1) was
applied to the needle of the above laser repair device to
be filled into the center of the hole 4 times. The filled

20 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 um-thick red colored layer
having the same color phase as the normal portion in the hole.

When the chromaticities of the repaired portion and

25 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

30 liquid resin composition of Example 1 had no problem in its

practical use.

Comparative Example 1

<{formation of normal portion and hole)



be filled into the center of the hole 4 tinmes. The filled 20 portion was
then exposed to 100 mJ/cnR of ultraviolet radiation and post-baked in a

cl ean oven heated at 220 C for 30 mnutes to forman about 1.6 mthick red
colored |l ayer having the sanme col or phase as the normal portion in the

hol e. When the chromaticities of the repd2red portion and 25 the nornal
portion were neasured with the MCPD 2000 col or analyzer of Onhtsuka

El ectronic Co., Lt#. subg&yaker Bavénam,noamslm,reéscsioaﬁa layenoand. 844,

23.6) . Thus, ythHer ¢8R0 1 e &%ﬁ%&% SR ml%fnfe?cr s%cqn;gggg;ﬁ%atf.ci ty

between the repaired portion and the normal portion. ore, the 30
i quid resin<evaluaittionn off defeatl eeparathiddtydoblemin its practical use.

Conparative Exanple 1 <formation of normal n'B-ortion and hole> 32 A substrate
having a normal redO0oPBFEE P¥y¥eight of M xiareptalndd PhomaBtsBRE manner

as in Exagpl gsly anﬁ?&@&léa?%gﬂeﬁﬁ vei £6h 1 RPanalidr X%t%%&%%%l%? ¥gi ght of
a mxture of C1. Pignent Red 5 254 and C. I. Pignent Yellow 139 (wel ght
rati o of 82/ ¥8pigment (@ )gndhtpdrhs bZsweights (AP pargsby(weight tim bgrmesi ght in

terms of solid cqntent) .of Dispe k- 200 di sper,sant, 60,2 arts by
wei ght (20 pzﬂj{i?oﬁ;}% th tot%r hg)égprgg%-g%g@npgn% diﬁ?eFﬁﬁnEOpBByﬁmr

sol ution (bl )pdrad be M@@(Z@fpai&-szby\ﬂv?@i%& 28 @ b8ldo15Q] #Bheeneyi n (b),
130 parts by weight of dipentaerythritol hexaacrylate as a pol yfunctional
mononer (c) oR2¢heacopoBymasi ghdlubion (bl) (solid content of 33.2 wtd)

onotor i 2bat E () R st T R IR BNy, e afont of

et hyl 3- et hodapeidagithriiciphesaaciiyiate adnpilpfuneitionadcababmeand
di et hyl ene glq\;acol nono- n-butyl ether acetate (weight ratio of

57.8/11. 2/ 31.©)) ah R MY Weh9hterdE ni xed together to prepare a liquid
resin conposijiygdhzyil-2-dimethylamino-1-(4-morpholinophenyl)butanone-

1 as a photoinitiator (d) and 1,259.8 parts by weight of a

15 mixed solvent of ethyl 3-ethoxypropionate, propylene glycol
monomethyl ether acetate and diethylene glycol mono-n-butyl
ether acetate (weight ratio of 57.8/11.2731.0) as a solvent
(e) were mixed together to prepare a 1liquid resin composition
(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



(rrl). 20 This liquid resin conposition (rrl) had a conponent (c) content

of 650 parts by wei ght based on 100 parts by weight of the conponent (b), a
solid content of 17.6 wt% and an average vapor pressure of 1.4 mmHg. The
hol e was repaired in the same manner as in Exanple 25 1 except that the
liquid resin conmposition (rrl) was used.33Wen the chromaticities of the
formed repaired portion and the normal portion were neasured, they were
(0.641, 0.344forpatipnand poOrwal, Porsign Qnd4?01¢hus there was a | arger

difference in Chroﬂa&?8§ﬁ¥agﬁere %hgtéﬁgﬁgi cg&iégb@np 0 Hgﬁaqg;na

portion than in Exa resin co

Conpar ati ve Ebaephaslohmalnaﬁemnothensamepmaabetlas 1ﬁbnﬁampneve Exanpl e 2
33 <formation of nornmal portion and hol e> A substrate having a nornmal red

col or ed Iayeﬁegﬁ&uétlﬁBI8fm€§f85FaFﬁ83rPH19hEY§ane manner as in Exanple 1.
<eval uatign of def ‘?ﬁé KERAKAR }:é%é{fréd-rﬂ? thel SamBmdrfdd 2d1hnedt

manner as in Exanple 1 except that the liquid resin conposition ( Rl) used
to formthelreccepltotbdt| ther ligquEdanpsin lcompositilon THEFR1 Yjunsed eso n
conposi tion %CFRl) had %0 B I¥f§ngt|onal nnnoneh cintent of _about 114 parts
by wei ght ogs dfeoredod 83 eg BPYRE: Rt EXRMPRE 1 K3Fi Y86Aubl e resin, a
solid content of 2¢n@ m&qhiadraglﬁvea gSSY@PQﬁ PEPREY I RagOCh 2.6 mmHg. As the
l'iquid resin conposition”(CFRL) had dryness, it was dried and
solidified beodyfunictioped monelaeneccbnmt 0F pbouiohl4 padid s byl eeight

Ther of o o o a3 08 130 bADLS LY wel§RE'br EX8"RLRaf: SLOLIBLL QL o ™

portion
a solid content of 21.6 wt% and an average vapor pressure

of 2.6 mmHg.
As the 1liquid resin composition (CFR1l) had high dryness,
it was dried and solidified before the needle reached the
15 portion to be filled. Therefore, it was not suitable for

repair.

Example 2
<{formation of normal portion and hole)>

20 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,

25 2-butoxyethanol and methoxypropanol 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) (so0lid content of 33.2 wt%) as an alkali-soluble resin
(B'), 90 parts by weight of dipentaerythritol hexaacrylate

30 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



20 90 parts by weight of a mxture of CI. Pigment Geen 36 and C.I.

Pi gnent Yell ow 150 (weight ratio of 60/40) as a pignent (A), 25 parts by
weight (11.5 parts by weight in ternms of solid content) of Disperbyk-2001
(solid content: 46.0 W% solvent: m xed solvent of nethoxypropanol
acetate, 25 2-butoxyethanol and net hoxypggpanol in a weight ratio of 2:2:1)
as a dispersant, 180.7 parts by weight (60 parts by weight in terns of

solid contengplobntheE cppadyeraiidead Wogetheblkh prephdecant fihi@fresi W %N
as an al kali-soluble resin &B‘ ), 90 parts by weight of dipentaerythritol
hexaacryl at ec9®Pa§14ign| {€EGLdF onal mononer (C ), 35 parts by wei ght of

2- benzyl - 2- di net hy 1 NO- | - (4- 7ot Li-n ny u ne- 1 _as a
photoinitiator (D ag]né(] ‘%'!7_5%0?21?@2%8% ﬁg?gﬂté%fo%%%a%e&- ?&%\/Qn?od‘f’m

3- met hoxybut gquatet hbkeaatl phepyérher gobfcthe swbhotedtey|wetdeformed aie
(weight ratio of 58. 9/4%;%) as, a_34 %gl vent gE'%hwere m xed together to
prepare & | i §HPSFRE MANNeT 38 dn EZAMPErc PXCRPE Bkt b igyideregiren
col ored | ayepoaRds2t28nPicredyaigshgkeaat the center of the substrate were
formed in 5 the same manner as 1n Exanple 1 except that this liquid resin

conposi ti on KEFGlnawdenusEddefecd| vepavabolitlgbect reparability> 90 parts by

wei ght of a mxture_ of CI. Pi t G.een , 36 and C | . Pignent. Yellow 150
(Weigght rati o of 6§P4’6§r‘é\§ byl(‘f%zrf itgRERE "iast %Oﬁapt"s['bggﬁﬂ?ﬁﬁtmﬁ?% parts

by wei ght ing3eeam® ef 150bidgmennt e8i)onf 165 Speebykt 20811850 €6 06T Saat .
76.0 parts by weight (25 parts by weight in terns of solid content) of the
copol ymek0 solupignepb2{A) 502 b dpawks &r weflghd? (3 lwSupaztsahyawkdght sbhubl e

5ok on L B SO o BSRBN B B i
2- benzyl - 2- di7jgeiohphaitsNby| wé fgher 01w | paeid &Yy kelldghananeteimdSof solid
photoinitiator (D) and 649.0 parts by weight of a m xed
content) of the copolymer solution (b2) (solid content of
32.9 wt?) as an alkali-soluble resin (B), 125 parts by weight
15 of dipentaerythritol hexaacrylate as a polyfunctional
monomer (C), 20 parts by weight of
2-benzyl-2-dimethylamino-1—(4—morpholin6phenyl)butanone-
1 as a photoinitiator (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 (weight ratio
of 60.4/7.2/32.4) as a solvent (E) were mixed together to
prepare a liquid resin composition (RG1l).
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 (RG1l) 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.



sol vent of 3-nethoxybutyl acetate, cycl ohexanone and 20 di et hyl ene gl ycol
nono- n-butyl ether acetate (weight ratio of 60.4/7.2/32.4) as a solvent (E)
were m xed together to prepare a liquid resin conposition (RGL). This
liquid resin conposition (RGL) had a conponent (C) content of 500 parts by
wei ght based on 100 parts by weight 25 @6 the conponent (B), a solid
content of 27.6 wt% and an average vapor pressure of 2.2 nmmHg. Wen the

hol e was repaired in the same manner as in Exanple 1 except that the liquid
resin conposidi sed, and the chromaticities of the repaired
portion and t%og&g}f(anﬁgpr?a}ﬁ%énﬁqieo% were neasured, they were (0.293, 0.560,
60.7) and (&ffHhatidb%bH6 hohmalllpottildicamdvawlayy extrenely smal |
difference in chromaticity between the repaired portion and the nornal
portion. The |iqui & sabistradepbavingnaonormaipogeenr gadoxedplayeEmand its
practical gus @sljig ' <fornnti o] tjon and
hol e> A sabsfar gszl'%aw nggﬁd%§%ﬁﬁ%€§n%cﬁeorﬁ e%;ég él'nq.‘d E{%qu%(rjlie' was

obt ai ned i n t¢evalaretionnel defeot Depgdabilityseval uation of defect

reparability> 90 parts by weight of a mxture of C 1. Pigment Geen 36 and
C.l1. Pigment Yell O\ﬁolgér%\'ﬁe giweight o BhrEEre Rt G Iy %W“(%FFGEB parts

by wei ght (1136 Dfd S, DY piRjnHit ve1hQu a5 (Yeid@ltl $a230! 21 b0910) as, ,
Di sperbyk-2001 as a dispersant, 76.0 parts by weight (25 parts by weight in
terns of sol ia pigweandnt(a)of 26hpactpobyneeight utlbrb (E)tq Y weightt dmt of

32.9 w9 | kal i - sql.ubl [ 12 ' f

di pen}tNtae/?'lf)'Ele f]ri??nﬂ?s ngggigﬂugpgtég%gngg%}%%%@ﬁ%§q€y%mﬁgﬁg%p(a%f§n§0 parts

by wei ght of 7&:@ s%ygz;gaglml @nbngaictéflb Shght NAPReIHs it doaner 1 as
-Up

a photoinitiator (d) and arts by weight of a mxed solvent of
3- net hoxybut y¢onken bl cofirithe yaansiamearn e futdioght(b2) (solid content of

32.9 wt%) as an alkali-soluble resin (b), 125 parts by weight

of dipentaerythritol hexaacrylate as a polyfunctional

15 monomer (c), 20 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1 as a photoinitiator (d) and 649.0 parts b_y weight of a mixed
solvent of 3-methoxybutyl acetate and cyclohexanone (weight
ratio of 86.3/13.7) as a solvent (e) were mixed together to

20 prepare a liquid resin composition (rgl).

This liquid resin composition (rgl) had a component
(c) 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.

25 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

30 suitable for repair.

Example 3
{formation of normal portion and hole)

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



ratio of 86.3/13.7) as a solvent (e) were m xed together to 20 prepare a
liquid resin conposition (rgl). This liquid resin conposition (rgl) had a
conmponent (c) content of 500 parts by wei ght based on 100 parts by wei ght
of the component (b), a solid content of 27.6 W% and an average vapor
pressure of 3.1 nmmHg. 25 The hole was repgired in the same manner as in
Exanple 1 except that the liquid resin conposition (rgl) was used.
However, as tibee6l agdi d.IfesPhgmenpovibdlet 28g{webhgnthrghiodofnes5s5) i aswas

dri ed and solidified b f e the needle reached the portion to be fill ed.
Therefore, i@ REEMABE (B0l 5 4% RFrds: BY vepaht . %(a%ﬁfaé: $ DYoVELIPENLBY

normal porti doleo t W50 ment
L 7 S P

pi gmrent (A ) 1885 7paarssblyywaiyht ((151) Papist by e lgh yhin itermsepfssolidol i d

cont ent f Di s as a ersa 18 wej gh 0 parts
by wei g%}t | n OB f % F1‘8 gopgivER £ S8luragnc gBiPpﬂE?iég?’ﬁ?‘i‘t%n%bi(’ (gm i d
content of 33.2 w;% aSaihHd0al 1 sARUBIY eseai (B(B b0, p&Ft P Fe b hwel ght
of dlpentaerythrltol hexaacryl ate as a pol yfunctional nononer

parts by melgﬁtd@DGDEBSGWZ@F1$0d|#@ﬁﬁﬁpéwﬂﬁ@ela§4anﬁpﬂﬁﬁppﬁ¢éﬁ@ﬂ}l)butanone
10 1 as a ph dﬁ&méf (gd) QQSS 3’%eﬁ%h&so y weight of a m xed sol vent
of ethyl 3-et oxyprog te am prop | ene® gl ycol nonomethyl ether acetate
(wei ght rati cz-m‘exﬁ&lz-/ﬁm&)etmamw-\lerm (rsrbhwarmdisrms}lt)wehh@het-o
prepare a liquid resin conp05|t|on (CF A 1.6 pmthick normal blue
col ored t8yerl &% aaPhe iddados KB QPdtﬁé9c§nPéFt§fthﬁeéHBEtPﬁté wer e

formed in t?@ﬁ%&@yﬁ i éﬁﬁ%ﬂ@ﬁ&ﬁ%ﬁt@%@ anld $rlopPdiethe €5i N

conposi tion
glycol monomethyl ether acetate (weight ratio of 68.2/31.8)

as a solvent (E’') were mixed together to prepare a liquid
resin composition (CFB1l).

15 A 1.6 pm-thick normal blue colored layer and a 90 um
square hole at the center of the substrate were formed in
the same manner as in Example 1 except that this liguid resin
composition (CFBl) was used.
<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 pigment (A), 20 parts by weight (9.2 parts by weight in
terms of solid content) of Disperbyk-2001 as a dispersant,
90.9 parts by weight (30 parts by weight in terms of solid

25 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-

30 1 as aphotoinitiator (D) and 639.1 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 21.9/45.2/32.9) as a solvent

(E) were mixed together to prepare a 1iquid resin composition



<eval uation of defect reparability> 20 80 parts by weight of a m xture of
C.l. Pignment Blue 15:6 and C. I. Pignent Violet 23 (weight ratio of 95/5) as
a pignent (A), 20 parts by weight (9.2 parts by weight in terns of solid
content) of Disperbyk-2001 as a dispersant, 90.9 parts by weight (30 parts
by weight in terns of solid 25 content) 87 the copol yner solution (b3)
(solid content of 33.0 wt% as an al kali-soluble resin (B), 120 parts by
wei ght of di(BBAaerythritol hexaacrylate as a pol yfunctional nononer (O,
20 parts by wei ght .

2-benzyl - 2- di met hnggrhsn%):-L?l-l{'ﬂ- RSP RoPPIRORLRYPT ni REHD R4 2 (component

phot oi ni ti at ¢IC)(dYnteerk 68U 00 parts Hywaeyghybbazfedoniloadpasbs bye Dhet hyl

3- et hoxypr opi gnat e, propyl ene %Lycol mononet hyl et her acetate and

di et hyl ene gP¥céPensRBPRPEALY(Blat ReFodd8: SPBLEREI ght 2arfi Wtdf and an

21-9/45-Zé32aﬁ%r@@g?v%?%éﬁ?&es%ﬁke“@%e2WBXEHH599€ther to prepare a liquid

resin conposition This liquid resin conposition (RB1) had a
component (C) conWbenh bthe4h0lpawas bgpakreftibathe samd(OfapsersadHyimei ght

of the componegnt (B), a sol.id content .of 26.7 W % and 5 rage vapor
pressure of %Xé’%ﬁél ‘Wﬁﬁ?tt %Q?ﬁoﬂéeyﬁg aPFel ?%“R?ﬁléjgjaﬂ%?ﬁgﬁﬁe‘f’aﬁs in
Exanple 1 exla hhatthdeHrdmd i diasids 62MPRS i td il #dBlpo¥aDn HAAGLtRED the
chromaticities of the repaired portion and the normal "portion were

measur ed, theprwelepootics werelngasueed) tteyvawete. (86136, 008071218)4) Thus,

there was,an e | | | fferenge in_chromaticity between th

r epai redf?)ortaln {gﬁagt E’gqr?gr’ng#égrtl .S'Tﬁléef?éﬁ?lsda? tﬁeg\%ﬁﬁo?f‘?iﬁn of
Exanpl e 3 had frerdendd &) dHirdhdt {606} betwesncthd g @ bove ibraghae 4
<formation of nornal Eortion and hol e> A substrate having a normal bl ue

col ored | ayerthgnpormahRor tien obThenkiavif rréispempeshbior of BXanpipl e 3.
3 had no problem in its practical use.

15 Comparative Example 4

<{formation of normal portion and hole)
A substrate having a normal blue colored layer and a

hole was obtained in 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 pigment (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 wt%) as an alkali-soluble resin (b), 75 parts by weight
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



<eval uation of defect reparability> 20 80 parts by weight of a m xture of
C.l. Pignment Blue 15:6 and C. I. Pignent Violet 23 (weight ratio of 95/5) as
a pignent (a), 20 parts by weight (9.2 parts by weight in terns of solid
content) of Disperbyk-2001 as a dispersant, 227.3 parts by weight (75 parts
by weight in terms of solid 25 content) 3 the copol ymer sol ution (b3)
(solid content. of 33.0 wt% as an alkali-soluble resin (b) , 75 parts by
wei ght  of dﬁ)téln aerythritol hexaacrylate as a pol yfunctional nononer (c),
20 parts by wei ghtpfify 1iquid resin composition (rbl) had a component

2- benzyl - 2- di met hyl am noﬂ - (4- nor phol i nophenyl ) butanone 30 1 as a

phot oi ni ti at o) cahtent &A1 T00 pgrrttsbpwedahthbaséd @i e parts bymeightet hyl

3-eth i pnat e, | | thyl. et t d
i ot hyt ohe ot crS eREaHetE V1B 2R o LR i faR . S ed6 of g rartd ‘an
25. 6/ 36. y38a@ér§§e&r§§6ﬂ?§%esé@&ewezmmdpget her to prepare a liquid

resin conposition 38 (rb This liquid resin conposition (rbl) had a

component (c) corkhehhode w89 repairef, iRetntsaRe 8gnHer1as by dxamplee ght

of the conpope , i_d n 2 9 ver vapor
pressure of g.‘%“’%@%.“ﬁé%‘o é&%géﬁr}éﬁgﬁ'?e(go'ﬁ%&%%%fé&gnéﬁnlaﬁr%£é%%§ﬁ Exanpl e
1 except thafiowdeet| @ €heebiduidreednt tompdsht)onasbisedas v ALy as t he

l'iquid resin conposition (rbl) was not fully cured after the _conponent (e)
was vapori zegured safter gt ampeReitheke hfias vaRamgedrhditdr Flaidit¥as not
sui t abl or LE. Wialide. chdl LS f igd g a
col or fﬁoi errxaré?%’@%ii aégenxb“ S|lr§{ 1 hlgﬁ??gggkgf’: iflﬁhﬁn%%r}gtag@o (;‘{d ilter
defect, fillrepainto the formed hole, a radiation sensitive resin



conposition for repairing a color filter defect, which conprises (A a

pi gnment, (B) an alkali- soluble resin, (C a polyfunctional nononer having
two or nore polynerizable unsaturated bonds or a conbination of a

pol yfunctional nononmer having two or nore polynerizable unsaturated bonds
and a nonofuncti onal nonomer having &ff pol ynmeri zabl e unsat urated bond, (D)
a photoinitiator and (E) a solvent, wherein the anount of the conponent (C)
i's 350 tQndy 009 ~Paydsy bys weight based on 100 parts by weight of the
conponent (B), the average vapor pressure at 20C of the conponent (E) is

| ower than 3.0 mmHg, and the conposition has a solid content of 25 to 50

wt % and rermvhngtr#]eg%foﬁ): pt; r(e 184 03| nag th%ﬂ)lrl I (;td OeI’III oaerfo%%adi ation;

and (3) heating portl on - a exposure. e of lation
sensi ti veompsigiwpnpesidteps faff: repai r| ng a color filter defect, said
radi ation sensi t resin conpositian corrprl sin (A a pi grrent (B) an
al kal i - sol ubl &1 besFﬁmOYi‘f?ga pézloxs}f’ﬁn(,fﬁ 5ﬁ§I N Rt @r thempr e

pol yneri zabl e unsat gpahed bopgse Or & cohinatiion Of s@nsp;@h%un%égml
nmononmer having two or nore polyrrerl zabl e wunsaturated bonds and a

nmonof unct i onal nonofeFPGaVE e ofier pelpABingall ecalmat ithted 5©ﬁelct(D) a

hot t1at d { h t t (C
'27380 10 40 1 000"BAFRE BIPHGIE BReck of BB 1 &by ol GRRERF the

conponent (B), the awtulape vapeinpressure at ROG,dhintheonabnpasaahetE) i s
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bonds or a combination of a polyfunctional
monomer having two or more polymerizable
unsaturated bonds and a monofunctional monomer
having one polymerizable unsaturated bond, (D) a
photoinitiator and (E) a solvent, wherein
the amount of 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 removing the solvent;

(2) exposing the filled portion to radiation; and

(3) heating the filled portion after exposure.

2. Use of a radiation sensitive resin composition for
repairing a color filter defect, said radiation sensitive
resin composition comprising (A) a pigment, (B) an alkali-
soluble resin, (C) a polyfunctional monomer having two or
more polymerizable unsaturated bonds or a combination of a
polyfunctional monomer having two or more polymerizable
unsaturated bonds and a monofunctional monomer having one
polymerizable unsaturated bond, (D) a photoinitiator and (E)

a solvent, wherein the amount of the component (C) is 350 to
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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%.



