RADI ATl ON- SENSI TI VE COMPOSI TI ON USED FOR FORM NG GREEN PI XEL, COLOR FILTER,
AND COLOR LI QUI D CRYSTAL DI SPLAY DEVI CE BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a

radi ati on-sensitive conposition used for formng a green pixel, a color
filter, and a color liquid crystal display device. Mre specifically, the
present invention relates to a radi ation-sensitive conposition suitably
used for producing a color filter used for a transm ssion-type or
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radi ati on-sensitive conposition, and a color liquid crystal display device
i ncl udi ng the c&THTER;,| AND CORORDIJQUILL: CRYSFAL slgg@é%la;va I n produci ng
a color filter using a colored radiation-sensitive conposition, generally,
a nmethod of obtaining a pixel pattern of each color is known, involving:
formng a coating filmof a colored radiation-sensitive conposition on a

substrate or on a subst r aig ke ot bramghtraiiel ng | ayer having a
desired pattern is formed; irradiating the coating filmthrough a phot omask

having g d%ﬁ%ﬁ%dofp%%%e&gv% rp(hereinafter, referred to as "exposure”);

devel opiig "the resuftant t0 thereby di ssolve and renove an unexposed part;
and then post-baking the resultant (for_exanple, see JP-A-02-144502 . 1 and
JP- A- 03- 05320TPe mrestRh ATVeghiidrcryetates &9 a5 dfé\F{J@etli%ﬁ?d}%tﬂaV@col or

composition used for forming a green pixel, a color filter, and

a color liquid crystal display device. More specifically, the
present invention relates to a radiation-sensitive composition
suitably used for producing a color filter used for a
transmission-type or reflection-type color liquid crystal display
device, a color image pickup tube element, or the like, a color
filter formed by using the radiation-sensitive composition, and
a color liquid crystal display device including the color filter.
2. Description of the Related Art
Inproducingacolorfilterusingacoloredradiation-sensitive
composition, generally, a method of obtaining a pixel pattern of
each color is known, involving: forming a coating film of a colored
radiation-sensitive composition on a substrate or on a substrate
on which a light-shielding layer having a desired pattern is formed;
irradiating the coating film through a photomask having a desired
pattern form (hereinafter, referred to as "exposure"); developing
the resultant to thereby dissolve and remove an unexposed part;

and then post-baking the resultant (for example, see JP-A-02-144502



filter, achievenent of higher brightness and enl argenent of col or
reproducti on area have been required. Thus, a color filter having high
light transmittance and high color purity has also increasingly been
required in recent years. For a green pixel, as a material which is capable
of providing a color filter having high brightness and a | arge col or
reproduction area, a pignent conposition containing a polyhal ogenated zinc
pht hal ocyani ne pi gnent has been known and has attracted attention (for
exanpl e, see JP-A-2007-284589) . However, the pignment conposition
cont ai nang arpAalyghabbgenaied zi nc pht hal ocyani ne pignment tends to generate
aggregation particle because of poor dispersion stability, and hence it has

been di fficul fof05@PR Y 11801 G R L HRYPILY HetiQ TR INIAHLE @B1oen the
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exposure dose has becone a main stream Therefore, the colored ,
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nor peeling in a pattern at the tinme of devel opnent even with a | ow

exposur Righsie,gHthatansni bt ghce s@ishi gz aldler. per Ony hhe dbekdnauredsaagly
descri bed above, there has been a strong 2 demand for devel opnent of a
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high sensiti ViFg\r/'a green pixel, as a material which is capable of providing
a colox filter having high brightness and a large color reproduction
area, a pigment composition containing a polyhalogenated zinc
phthalocyanine pigment has been known and has attracted attention
(for example, see JP-A-2007-284589). However, the pigment
composition containing a polvhalogenated zinc phthalocyanine
pigment tends to generate aggregation particle because of poor
dispersion stability, and hence it has been difficult to apply the
pigment composition to mass production.

On the other hand, in the technical field of the color filter
in recent years, coupled with the fact that the size of a substrate
used for forming the color filter has grown larger, the reduction
of tact time with reduced exposure dose has become a main stream.
Therefore, the colored radiation-sensitive composition is required
to generate neither chipping nor peeling in a pattern at the time
of development even with a low exposure dose, that is, high

gsensitization.

From the background as described above, there has been a strong
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SUMVARY OF THE INVENTION It is an object of the present invention to provide
a radiation-sensitive conposition used for formng a green pixel which is
capable of form ng a green pixel having high brightness, has excellent
di spersion stability, and besides has high sensitivity. It is another object
of the present invention to provide a color filter including a pixel forned
by using the radiation-sensitive conposition used for formng a green
pi xel, and a color liquid crystal display device including the col or
filter. The inventors of thepresent inventionhaveintensivelystudied in view

of such éﬁ&ﬂﬂe £ r&éU’@fcﬁ?ft%ﬁteg‘é;rgﬁ&ﬁHonI%@néNP@é% Gnpd¥ME; AN GXAes edly

found t at t ove- ens nmay sol ved b I ncorporating C. 1.
Pi gment . Green , s _a _pol yhal ogenated._zi nc h ni ne pi nent
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radi ation-sensitive polymerization initiator. Thus, the present |nvent|on
has beeaxgeddmpki dhepler Than 3ts3bilhiet yr esehberhdent han rdvisgasigivity.

radi ati on-sensitive conposition used for formng a green pixel, including:
a colorant (A); 3 an alkali-soluble resin (B); a polyfunctional nmononer (O);
and a radiation-sensitive polynerization initiator (D) , inwhich: the

col orant (A) includes CI. égh@ﬂEW§ &F e SBiv@pfrdipe radi ation-sensitive

pol ymeri zation initiator

It is an object of the present invention to provide a
radiation-sensitive compositionused for forming a greenpixel which
is capable of forming a green pixel having high brightness, has
excellent dispersion stability, and besides has high sensitivity.

It is another object of the present invention to provide a
c¢olor filter including a pixel formed by using the
radiation-sensitive composition used for forming a green pixel,
and a color liquid crystal display device including the color filter.

The inventorsof thepresent inventionhave intensivelystudied
in view of such actual circumstances. As a result, the inventors
have unexpectedly found that the above-mentioned problems may be
solved by incorporating C.I. Pigment Green 658, which 1is a
polyhalogenated zinc phthalocyanine pigment, into a
radiation-sensitive composition in combination with a particular
radiation-sensitive polymerization initiator. Thus, the present
invention has been accomplished.

That is, the present invention provides a radiation-sensitive
composition used for forming a green pixel, including:

a colorant (A} ;



i ncl udes a conmpound represented by the followng formula (1): O RL R \ 3
/ Ra R4 (1) where R to R4 each independently represent one of a hydrogen
atom an al kyl group having 1 to 18 carbon atons, and an al koxy group
having 1 to 18 carbon atons. According to the present invention, there are
al so provided a color filter including a pixel fornmed by using the

radi ati on-sensitive conposition, and a color liquid crystal display device
including the color filter. The radiation-sensitive conposition of the
present invention may be used to forma green pixel which has high

bri ght ness, ganeadkasi-solagfeegasion{(Particle on the pixel, and besides
generates neither chipping nor peeling in a pattern at the tinme of

devel opnent egeﬁolyﬁugctgﬁhgxpﬁ@ﬁ@ﬁego$@;;Fgﬁaher, the color filter of the
present invention 1s extrenely 4 useful for a transm ssion-type or
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I NVENTION I n a radiation-sensitive conposition used for formng a green
pi xel of the pResERLOFAREN{AbNIPREHERRF: &r BLAPE)Lr EF8RPed8t 02RE
"radi ati on-sensitive conposition” in sone cases) , a colorant (A)
the radiation-sensitive polymerization initiator (D)

includes a compound represented by the following formula (1):
0 R

R2

R* (1)

where R' to R* each independently represent one of a hydrogen
atom, an alkyl group having 1 to 18 carbon atoms, and an alkoxy
group having 1 to 18 carbon atoms.

According to the present invention, there are also provided
a color filter including a pixel formed by using the
radiation-sensitive composition, and a color liquid crystal display
device including the color filter.

The radiation-sensitive composition of the present invention
may be used to forma greenpixel which has high brightness, generates
no aggregation particle on the pixel, and besides generates neither
chipping nor peeling in a pattern at the time of development even
in a low exposure dose.

Further, thecolor filter of the present inventionis extremely



contains C. |. Pignent Geen 58. In this case, the content of C. |I. Pignent
Green 58 is preferably 20 to 100% by nass and particularly preferably 35 to
75% by nmass in the total colorant dose. Then, a green pixel having high
bri ght ness may be obtained by using such a colorant. In addition, the
radi ation-sensitive conposition of the present invention may further
contain any other colorant besides C. I. PignentG eenb8.
Theot hercol oranti snotparticularlylimted, and organic pignments are
preferredbecause color filters are required high purity, coloring w th high
| i ght traaswitfance, tavmsvdssionediydicare. rekbapttenotype heplergaarid
pi gnents i nclude conpounds classified into a group of pignents according to
col or iodextal shespfdyeadwi ceonposnilsr hiand g ptilkéufpot ibei elbecahor d edder(C. | .)
nunbers. C. 1. Pigment G een 7, C|I. Pignment Geen 36; 5 C. 1. Pignent Yellow
12, C-'seHEEEE”FrYEEEOYﬁﬁéu C.I. Pignent Yellow 14, C . Pignent Yellow 17,
C.l1. Pigment YelTow 20, C.I. Pignent Yellow 24, C.|. Pignent Yellow 31, C.
|. Pignent Yellow 55, C. 1. Pigment Yellow 83, C.I. Pignent Yellow 93, C. I
Pigment Yellow 109, C.I. Pignent Yellow 110, C. |. Pignent Yellow 138, C.1.
Pigment Yellow 139, C. 1. Pignent Yellow 150, C. 1. Pignent Yellow 153, C 1.
Pi gnent Yel | ow 154, BETAI PEECREPTERN1698 THE| INBENFERN Yel | ow 166, C. 1.
Pigment Yellow 168, C I. Pignent Yellow 211, and C.I. Pignment Yellow 219

In a radiation-sensitive composition used for forming a green

pixel of the present invention (hereinafter simply referred to as
"radiation-sensitive composition" in some cases), a colorant (A)
contains C.I. Pigment Green 58. In this case, the content of C.I.
Pigment Green 58 is preferably 20 to 100% by mass and particularly
preferably 35 to 75% by mass in the total colorant dose. Then, a
green pixel having high brightness may be obtained by using such
a colorant.

In addition, the radiation-sensitive composition of the
present invention may further contain any other colorant besides
C.I.Pigment Greens58. Theothercolorantisnotparticularlylimited,
andorganicpigments arepreferredbecause color filters are required
high purity, coloring with high light transmittance, and heat
resistance.

Examples of other organic pigments include compounds
classified into a group of pigments according to color index,
specifically compounds having the following color index (C.I.)
numbers.

C.I. Pigment Green 7, C.I. Pigment Green 36;
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C |I. Pignent Oange 5, C. 1. Pignent Orange 13, C. |I. Pignent Orange 14,
C.l. Pigment Orange 24, C.|I. Pignment Oange 34, C. 1. Pignment O ange 36,
C.l. Pigment Orange 38, C. I. Pigment Orange 40, C.I. Pignent Orange 43, C

. Pigment Orange 46, C. 1. Pignment Orange 49, C . Pignment Orange 61, C. |
Pigment Orange 64, C. 1. Pigment Oange 68, C.I. Pignment Orange 70, C. |
Pignent Orange 71, C I. Pignent Orange 72, C.I. Pignent orange 73, and C I.
Pigment Orange 74; and C. 1. Pignent Red 1, C 1. Pignent Red 2, C 1. Pignent
Red 5, C. | . Pignent Red 1 7, C. | . Pigrent Red 3 1, C [|. Pignment
Red 32, C. 1.cC.Bi.ghemheRedralllovwClb., €L jrenignRed Y22 1@ L3, R ghremtigRechtl23,
C.l. Pignment Red 144, C I. Pignent Red 149, C.|I. Pignent Red 166, C I.

Pi gment vBed 4684 ,Ccl. 1. P'P&@ﬁﬁht%@l%@a 1@ | ¢ B gmarindRed vhitowCo, Pimgnent
Red 176, C.I. Pigment Red 177, C.1. C.I. Pignent Red 178, C.I. Plgnent Red

179, Pi nt._Re g P 7, CI
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Red 209, CI. Pignment Red 214, C.I.  Pignent Red 220, C.|. Pignent Red 221,
Pi §mént PReaenpXeldqw 83p @n%ntPlgwnmeltow 9% gwéntpn@ae@aéfeléqw

Plgnent Red 254, C. 1. Pignment Red 255, C.I. Pignent Red 262, C I. Pignent

Red 26410andC.T. [PidrigredelRed /2, CTHe AbgwenvtYesrlar dami,cC pI greEgmeay be

used alone or in a mxture of two or nore. O those other organic pignents,

from t hgethew ok ot @fIf@rl@trréﬁlt geeeBwPixel 5. C pighiegitenb1 GoRensy, C1..
Pi gmrent G een 36, C.
Pigment Yellow 154, C.I. Pigment Yellow 155, C.I. Pigment Yellow
166, C.I. Pigment Yellow 168, C.I. Pigment Yellow 211, and C.T.
Pigment Yellow 219;
C.I. Pigment Orange 5, C.I. Pigment Orange 13, C.I. Pigment
Orange 14, C.I. Pigment Orange 24, C.I. Pigment Orange 34, C.T.
Pigment Orange 36, C.I. Pigment Orange 38, C.I. Pigment Orange 40,
C.I. Pigment Orange 43, C.I. Pigment Orange 46, C.I. Pigment Orange
49, C.I. Pigment Orange 61, C.I. Pigment Orange 64, C.I. Pigment
Orange 68, C.I. Pigment Orange 70, C.I. Pigment Orange 71, C.I.
Pigment Orange 72, C.I. Pigment Orange 73, and C.I. Pigment Orange
74; and
C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 5,
C.I. Pigment Red 17, C.I. Pigment Red 31, C.I. Pigment Red 32, C.I.
Pigment Red 41, C.I. Pigment Red 122, C.I. Pigment Red 123, C.I.
Pigment Red 144, C.I. Pigment Red 149, C.I. Pigment Red 166, C.I.
Pigment Red 168, C.I. Pigment Red 170, C.I. Pigment Red 171, C.I.

Pigment Red 176, C.I. Pigment Red 177, C.I. C.I. Pigment Red 178,

C.I. Pigment Red 179, Pigment Red 180, C.I. Pigment Red 185, C.TI.



Pignment Yellow 138, C I. Pignent Yellow 139, C.I. Pignent Yellow 150, C.I.
Pignent Yellow 219, and the like are preferable. In the present invention,
C. 1. Pigment Green 58 and other pignents purified as required by, for
exanple, a recrystallization nethod, a reprecipitation nethod, a solvent
cl eaning nmethod, a sublimation nethod, a vacuum heating nethod, ora

conbi nation thereof, may be used. Further, C 1. Pignent G een 58 and ot her
pi gnents, on which the surface of the pi gnent particle is nodified with a
pol yner as desired, may be used nples of the polyner for m)dl fcyl ng the
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JP- A- 08- 259876 and various commercially avail able polyners or ollgoners for
di sper sPagmanpi gee@n207 ] rC tThe Rigesertt Redvan?i ofl, It heigeemerRed 2 itdhe Ccdl.or ant
(A) is, interns of formng a green pixel having high brightness,
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in the total solid content. In this case, the sol i ontent refers to a
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t he present invention_is not articularly limted as |ong_a
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to be used in a developnent treatment step in formng a coloring |ayer, and

general CyI.i 8igmpokyRed Bavi.-ng an acid functional group such as a carboxyl

group and a phenolic hydroxyl group. O those, preferred is an

al kal i - sol ubl eheegbbveostBEAI BEgan PO| yIRfieRey | gy & AKX H1 GlOWE: in a
mixture of two or more.

Of those other organic pigments, from the viewpoint of forming
green pixels, C.I. Pigment Green 7, C.I. Pigment Green 36, C.I.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment Yellow
150, C.I. Pigment Yellow 219, and the like are preferable.

In the present invention, C.I. Pigment Green 58 and other
pigments purified as required by, for example, a recrystallization
method, a reprecipitation method, a solvent cleaning method, a
sublimationmethod, a vacuumheatingmethod, or a combination thereof,
may be used. Further, C.I. Pigment Green 58 and other pigments,
on which the surface of the pigment particle is modified with a
polymer as desired, may be used. Examples of the polymer for
modifying the surface of the pigment particle include a polymer
described in JP-A-08-259876 and various commercially available
polymers or oligomers for dispersing a pigment.

In the present invention, the content of the colorant {(A) is,

in terms of forming a green pixel having high brightness, preferably



and particularly preferred is a copolyner (hereinafter referred to as

"car boxyl group-containing copolyner”) of an ethylenic unsaturated nononer
havi ng one or nore carboxyl groups (hereinafter referred to as "carboxyl
group-cont ai ni ng unsaturated nononer"”) and anot her ethyl enic unsaturated
nmononmer which is copolynerizable wth the carboxyl group- containing

unsat urated nononer (hereinafter referred to as "copol ynerizable

unsat urated nononer"). Exanpl es of the carboxyl group -containi ng unsaturated
mononer _ i nclude: unsaturated nmopocarboxylic_acids such as (meth) acrylic
acid, CErbPonPE B¥iBasSH-2W oﬁ’%’é’%?ﬂﬂr%ﬂa}éi%’{e%‘?ﬁm&fﬁn%nq% o5 Py "'Z?r?sga at ed
di carboxylic acids and anhydri des thereof such as nmaleic acid, naleic
anhydri dbe toradi sodtddeontanbni clmdilds @ da.addr ¢y dgordente inefgesni ¢
acid, citraconic anhydride, and nesaconic acid; nono

[ (et h) aer ul ephperahkybkastersaalf tpel yeakeaxy lisC Gagicds bdiaviatgrat | east two
carboxyl groups in the nol ecul e such as

mono[ 2- (et h) ﬁ)p}%ylaq |<1>1¥%U1¥12>1% UGGINE! &g )and, HQ”%@@Q@?EQ{@ into the

acryl oyl oxyet | pht hal ate; nono (neth) acryl ates pol ynmers having a
carboxyl group _and _ _a_.hydroxyl group at ho term nal s .such as and w- car boxy
ol y canrBrAeEoRE- RERGERSR) AOFYEate Lote abire BRBOhy Tt BEbrtar fitng
unsaturated nononers may be used alone or in a mxture of two or nore. In

t he prepanticivanilyond imnddechacarixyas gilbmpatbalaraphgble resin has a

solubility with respect to an alkali developer to be used in a
development treatment step in forminga coloring layer, and generally
is a polymer having an acid functional group such as a carboxyl
group and a phenclic hydroxyl group. Of those, preferred is an
alkali-soluble resin containing a polymer having a carboxyl group,
and particularly preferred is a copolymer (hereinafter referred
to as "carboxyl group-containing copolymer") of an ethylenic
unsaturated monomer having one or more carboxyl groups (hereinafter
referred to as "carboxyl group-containing unsaturated monomer")
and another ethylenic unsaturated monomer which is copolymerizable
with the carboxyl group-containingunsaturated monomer (hereinafter
referred to as "copolymerizable unsaturated monomer").

Examples of the carboxyl group-containing unsaturated monomer
include:

unsaturated monocarboxylic acids such as (meth)acrylic acid,
crotonic acid, a-chlorcacrylic acid, and cinnamic acid;

unsaturated dicarboxylic acids and anhydrides thereof such

as maleic acid, maleic anhydride, fumaric acid, itaconic acid,



unsat urated nononers, (neth)acrylate, nono[2-(neth)

acryl oyl oxyet hyl ] succi nate, and w carboxy pol ycaprol act one

nono(nmet h)acryl ate are preferable, and (nmeth)acrylate is particularly
preferable. The above carboxyl group-containing unsaturated nononers may be
used alone or in a mxture of two or nore. In the carboxyl group-containing
copol yner, the copolynerization ratio of the carboxyl group -containing
unsaturated nonomer is preferably 5 to 5000 by mass and nore preferably 10
to 40%by mass. In this case, when the copolyperization ratio,i.s Ies% t han
506 by mhSSCOTRE SBPUBFIERy GO IHR R Gh- SCheF £FRiC CBRBYEFEREn E8%e
obtained with respect to an al kali ne devel oper 9 tends to decrease, and on
t he ot heeshaadicwaeadthe copol ynerization ratio exceeds 501 by nmass, the
solubility of the radiation-sensitive conposition to be obtained with
respect to thecAbkahétR) deyeloptoxyheR¢s] batbeeont mxcasainexyMd hctide
result that a pixel tends to fall off easily froma substrate and a filmon

Lhe surfaoengl dheyoRL¥ el el Olto g8ugl easi tie Holldiild Bulh as

devel opnent e al kal'i ne urther, exanpl esof the

copol yneri zahl e u turat ed. nononer incl.ude mal ei m des: N-substituted

ol o i B8O L0 IMEERRE R ahoV AREPRTHS) SURESEAT A oxy phenyl ral oi i de, 40

N- m hydr oxyphenyl mal ei m de, N—p-hydroxyggenylnaleinide, N- benzyl mal ei m de,
N- cycl omergllfal(BprhdacrXl syéexmeihyyl PRralaisii d@benzoat e,

mono {meth)acrylates of polymers having a carboxyl group and
a hydroxyl group at both terminals such as and w-carboxy
polycaprolactone mono (meth)acrylate.

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

In the present invention, as the carboxyl group-containing

unsaturated monomers, (meth)acrylate,
mono [2- (meth) acryloyloxyethyl] succinate, and w-carboxy
polycaprolactone mono (meth)acrylate are preferable, and

(meth)acrylate is particularly preferable.

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

In the carboxyl group-containing copolymer, the
copolymerizationratioof the carboxyl group-containingunsaturated
monomer is preferably 5 to 50% by mass and more preferably 10 to
40% by mass. In this case, when the copolymerization ratio is less
than 5% by mass, the solubility of the radiation-sensitive

composition to be obtained with respect to an alkaline developer



N-succi ni m dyl - 4- mal ei m debutyl ate, N-succini m dyl - 6-nmal ei m decapr oat e,

N- succi ni m dyl - 3-mal ei m depropi onate, and N-(acridinyl)nmaleimde; aromatic
vi nyl conpounds such as styrene, a-nethylstyrene, o-vinyltoluene,

m vi nyl t ol uene, p-vinyltoluene, p-chlorostyrene, o-nethoxystyrene,

m met hoxyst yrene, p-nethoxystyrene, o-vinyl phenol, mvinyl phenol,

p- vi nyl phenol, p-hydroxy-a-nethyl styrene, o-vinyl benzyl nethylether,
mvi nyl benzyl nmethyl ether, p-vinylbenzyl nethylether, o- vinylbenzyl
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esters such as nethyl (neth)acrylate, ethyl (meth) acrylate n- pr apy

(met h) aEﬁ*)?FLQteE{qudfﬁ BRY LY TASS h)ther 59 bkl L At oyt rechpad O éteé‘Sllt-‘-U@t yl
(meth)acrylate, sec-butyl (nmeth)acrylate, t-butyl (neth)acryl ate,

2- et hyl hempbsitiehh)adry lcdtta iriachwdthxyeshybt (tetthaclWatine Aetvedogeypr opyl
(nmeth)acryl ate, 3-hydroxypropyl (neth)acrylate, 2-hydroxybutyl

(et h) ageybiat eo Sebyfe Oxybes ¥l vé Ml RCE VS atdsu e KO i1 tends to
(meth)acryl ate, aIIyI (meth)acryl ate, benzyl (meth)acrylate, cyclohexyl

2 phonosSBHror E (e by brTar Xpatake 3B RUPLNE' O cne FERads A MR o,
oy (11 eyl ane glyeol (e hlacrylas, o RO C AL
the alkaline developer.
Further, examples of the copolymerizable unsaturated monomers

include maleimides:

N-substituted maleimides such as N-phenylmaleimide,

N-o-hydroxyphenylmaleimide, N-m-hydroxyphenylmaleimide,
N-p-hydroxyphenylmaleimide, N-benzylmaleimide,
N-cyclohexylmaleimide, N-succinimidyl-3-maleimidebenzoate,

N-succinimidyl-4-maleimidebutylate,
N-succinimidyl-6-maleimidecaproate,
N-succinimidyl-3-maleimidepropionate, and
N- (acridinyl)maleimide;

aromatic vinyl compounds such as styrene, o-methylstyrene,

o-vinyltoluene, m-vinyltoluene, p-vinyltoluene, p-chlorostyrene,

o-methoxystyrene, m-methoxystyrene, p-methoxystyrene,
o-vinylphenol, m-vinylphenol, p-vinylphenol,
p-hydroxy-a-methylstyrene, o-vinylbenzyl methylether,
m-vinylbenzyl methylether, p-vinylbenzyl methylether,

o-vinylbenzyl glycidyl ether, m-vinylbenzyl glycidyl ether, and

10



(meth)acrylate, isobornyl (neth)acrylate, tricyclo[5.2.1.026]decane-8-yl
(meth)acrylate, 2-hydroxy-3-phenoxypropyl (nmeth)acrylate, glycerol nono
(mat h) acryl ate, 4-hydroxyphenyl (math) acrylate, and ethyl ene

oxi de-nodi fi ed (nmeth)acryl ate of paracunyl phenol; unsaturated carboxylic
glycidyl esters such as glycidyl (nmeth)acrylate; vinyl ester carboxyl ates
such as vinyl acetate, vinyl propionate, vinyl butyrate, and vinyl

benzoate; other unsaturated ethers such as vinylnmethyl ether, vinylethyl 11
ether, and.al Lyl gl ycidyl .ether; vinyl cyani de conpounds such as
(neth)a?ﬁVFBHﬂ%PF%gﬁ 9§¥€Hﬁgﬁo§€ fénitrile, and vinylidene cyanide;
unsaturated am des such as (neth)acrylam de, a-chloroacrylam de, and

N- 2- hydr oxyet RjPRepgst BHgEr Phadndene andpRafeéhyddd§aesd di enes such as

1, 3- but adi ene, isoprene, and chloroprene; and nmacronononers having a

nmono( net h) acr yheykugnten e rivdiey] i @esiteals ohcla apohytlyl nideddy) lzarrydisgien such
as pol ystyrene, polynethyl (neth)acrylate, poly-n-butyl (meth)acrylate, and
pol ysi | @xane. Thaedb9wersapelsyner ﬂ%@o?yqnsat(%fe%?ﬁ%d@l%,_s My epised
alone or in a mxture of 'two or noré. I'n the present invention, preferred is

7, SoP MR ATHLS, SeL A0 TRARER SO N0 Ry S M s ot o
sec-butyl {(meth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl (meth)acrylate,
cyclohexyl (meth)acrylate, phenyl (meth)acrylate, 2-methoxyethyl
(meth)acrylate, 2-phenoxyethyl (meth)acrylate, methoxy diethylene

glycol (meth)acrylate, methoxy triethylene glycol (meth)acrylate,

methoxypropylene glycol (meth)acrylate, methoxydipropyleneglycol

(meth)acrylate, isobornyl (meth)acrylate,
tricyclo[5.2.1.0%%]decane-8-yl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate, glycerol

mono (meth) acrylate, 4-hydroxyphenyl (meth)acrylate, and ethylene
oxide-modified (meth)acrylate of paracumylphenol;

unsaturated carboxylic glycidyl esters such as glycidyl
(meth)acrylate;

vinyl ester carboxylates such as vinyl acetate, vinyl
propionate, vinyl butyrate, and vinyl benzoate;

otherunsaturatedethers suchasvinylmethyl ether, vinylethyl

11



conpounds, unsaturated carboxyl ates, and macronononers having a
nmono( et h) acryl oyl group at the term nal of a polynmer nolecular chain. Mre
preferred is a copol ynmerizabl e unsaturated nononer containing at |east one
ki nd sel ected fromthe group consisting of N phenylmaleimn de,
N-cycl ohexyl nmal ei m de, styrene, a-nethyl styrene, p-hydroxy-a-nethyl
styrene, nethyl (neth) acrylate, n-butyl (neth)acrylate, 2-ethyl hexyl
(meth)acrylate, 2-hydroxyethyl (neth)acrylate, allyl (nmeth)acrylate, benzyl

(meth)acryl ate I r ol no th)lacryl ate, 4-hydroxyphenyl 12
(neth)aé&éFﬁfe?ngt%gﬁggegggFéggﬁng%gfgd (meth)acryl ate of ~paracumyl phenol ,
pol ystyrene macronononer, and pol ynet hyl net hacryl at e macr ompnoner .,
Particul arly BiBYérr E¥andds e6pBPYRESi z8HFE uAsat UMSTEd AFsNd e t&dd€ai ni ng
at | east one kind selected fromthe group consisting of N phenyl nal ei m de,
N- cycl ohexhllomebecmydenistyieneand- enintliseneenganddet:hyl hexyl
(meth)acrylate, and glycerol nono(neth)acrylate. In the present invention,

for exanple, ansatkahtz80! ublaghilRy N copeoh ymerpged Wl td)eeRghumEEezabl e
unsat urated nononer having a hydroxyl group such as

compound” Srth-eREE DL AR AET: Bl o OB B o e lyE) (MR TRy ey enet o0

pol ymeri zabl e _unsat uyrat ed, bond be introduced into a. side.chain of the
al kal i - sol ubl @HBE‘PH%W@MW@%@P&&@W &6ut a7 - IRT Pt C P he rEORE NS

sonetinmes abbreviated as Mv) in terns of polystyrene neasured by gel
per neat fpAd chloroprene; and

macromonomers having a mono{meth)acryloyl group at the
terminal of apolymermolecular chainsuchaspolystyrene, polymethyl
(meth)acrylate, poly-n-butyl (meth)acrylate, and polysiloxane.

The above copolymerizable unsaturated monomers may be used
alone or in a mixture of two or more.

In the present invention, preferred is a copolymerizable
unsaturated monomer containing at least one kind selected from the
group consisting of N-substituted maleimides, aromatic wvinyl
compounds, unsaturated carboxylates, and macromonomers having a
mono (meth) acryloyl group at the terminal of a polymer molecular
chain. More preferred is a copolymerizable unsaturated monomer
containing at least one kind selected from the group consisting
of N-phenylmaleimide, N-cyclohexylmaleimide, styrene,
a-methylstyrene, p-hydroxy-o-methylstyrene, methyl (meth)acrylate,
n-butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate,
2-hydroxyethyl (meth)acrylate, allyl (meth)acrylate, benzyl

{meth)acrylate, glycerol mono{(meth)acrylate, 4-hydroxyphenyl

12



chr omat ogr aphy (GPC, tetrahydrofuran used as an elution solvent) of the

al kali-soluble resin of the present invention is generally 1,000 to 45, 000,
and preferably 3,000 to 20,000. Wen Mvis less than 1,000, a residual film
rate or the like of a coating filmto be obtained nay be decreased, pattern
shape, heat resistance, or the like may be inpaired, or electrical
characteristics nay becone worse, and on the other hand, when Mv exceeds
45,000, resolution may be decreased, pattern shape nay be inpaired, or dry

Pt *hoBEm E5eb ARt ey (TN FERe NBar Ve 208 Chol LUV AFSGETRRES . OF °

(hereinafter sonetinmes abbreviated as Mi) in terns of polystyrene neasured
by gel PRERREEYIBRCBRAoMAt ogr apRYYETRCENE ot r ahy dRRFULBANRRYE as an 3%t i on
solvent) in the alkali-soluble resin of the present invention is generally
1, 000 t podjmefbylardhpreféaill ywalrd&ftnowe20, BBt ikurltdelry prlederaeidoinfa Mv t o
WMh (MM M) of the alkali-soluble resin of the present invention is

preferaﬁbpolyﬁeEQzéer aRdabtaEatelr Rba6RBYcdnfaiNi By tat Thes s kald kselaubl e
resin of the present invention nmay be produced by pol ynerizing, for

col vent SeieERetr c8nlo L Pl FoneTEL e beC S iR dRa L

2,2' -azobi si sobutyronitrile, 2,2 -azobis(2,4-dinethylvalerqgnitrile), and

2,2 - angpyeapﬁsﬁﬁaﬂvﬁzlm}é@m RyYYERer orﬁw‘?ﬂ@snfst S
(meth)acrylate, and glycerol mono{meth)acrylate.

In the present invention, for example, analkali-soluble resin
copolymerized with a copolymerizable unsaturated monomer having
a hydroxyl group such as 2-hydroxyethyl (meth)acrylate is reacted
with an unsaturated isocyanateo compound such as
2- (meth}acryloyloxyethyl isocyanate, whereby a polymerizable
unsaturated bond may be introduced into a side chain of the
alkali-soluble resin.

The weight average molecular weight (hereinafter sometimes
abbreviated as Mw) in terms of polystyrene measured by gel permeation
chromatography (GPC; tetrahydrofuran used as an elution solvent)
of the alkali-soluble resin of the present invention is generally
1,000 to 45,000, and preferably 3,000 to 20,000. When Mw is less
than 1,000, a residual film rate or the like of a coating film to
be obtained may be decreased, pattern shape, heat resistance, or
the like may be impaired, or electrical characteristics may become

worse, and on the other hand, when Mw exceeds 45,000, resolution

may be decreased, pattern shape may be impaired, or dry aggregation
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Further, the alkali-soluble resin in the present invention maybe produced,
for exanple, by subjecting each unsaturated conpound as a conponent of the
resin to living radical polynerization in inactive solvents, generally at a
reaction tenperature of 0 to 150C and nore preferably 50 to 120C, in the
presence of nol ecul ar weight inhibitor, which function as: radical

polyneri zation initiators such as 2,2'-azobisisobutyronitrile, 14

2,2 -azobis(2, 4-di nethylval eronitrile), or

2,2' -azghi s(4-net hoxy- 2,-4- dinet hyl val nptrile; Lnifert as
pyr azol gf—"fi(%f:tlﬁi ncl)%gr aosxlyllyi geggrax%ya}ngﬁgi %@%ﬁ% C?r%%ﬁ%}g g)gs'?lt %%,ft n%%e
pyrazol e-1-dithiocarboxylic acid benzyl ester, tetraethylthiuramdisulfide,
bi s(pyr &/6F€M--y| t hi ocar bonyl ) di sul fi de,

bi s(3- et hyl - pyrazol e- 1-yl t hi ocar bonyl ) disul fide,

bi s( 4- met hyl - pyurahelre- thel nhinbear bowylRgedimodlefduder weight (hereinafter

bi s(5- net hyl - pyrazol e-1 -yl t hi ocarbonyl ) disul fide,

bi s( 3, 4 sbrietiimelhybbRykazeka- hsyhhhi O af by df P14t Fiesne measured by

bi s(pyrrol e-1-ylthiocarbonyl) disulfide, or bisthiobenzoyl disulfide. In

addi ti ogaqt %ﬂégﬁdﬂﬁ%%ﬁ{&%&&ﬂ rwﬁcpr%@?gh‘ ﬁ%‘é%%&ﬂ uERYbg drpduced

by subj ecti ea unsat ur ated as a conpon of the resinto

radi cal polynerization in_an r.opri olvent in the presence qof. the
Rbove. METEE S SR LPSE TRy S p B FF a0 B et BEBOFE RIS EcBound
which functions as a chain transfer agent. Here, the pol ythiol conpound
refers 6§ geBsmaddnd 1h&POngo 45,000, and preferably 3,000 to 20,000.

Further, the ratio of Mw to Mn (Mw/Mn) of the alkali-soluble
resin of the present invention is preferably 1.0 to 5.0, and more
preferably 1.0 to 3.0.

The alkali-scluble resin of the present invention may be
produced by polymerizing, for example, unsaturated monomers such
as {(meth)acrylate in an appropriate solvent in the presence of a
radical polymerization initiator such as
2,2'-azobisisobutyronitrile,
2,2'-azobis(2,4-dimethylvaleronitrile), and
2,2'-azobis(4-methoxy-2,4-dimethylvaleronitrile) .

Further, the alkali-soluble resin in the present invention
may be produced, for example, by subjectingeachunsaturated compound
as a component of the resin to living radical polymerization in
inactive solvents, generally at a reaction temperature of 0 to 150°C
and more preferably 50 to 120°C, in the presence of molecular weight
inhibitor, which function as: radical polymerization initiators

such as 2,2'-azcbisisobutyronitrile,
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two or nore thiol groups in one nol ecul e. Exanples of the polythiol

conpound i ncl ude trinethyl ol propane tris(3-nercaptopropionate),
pentaerythritol tetrakis(3-nercaptopropionate), tetraethylene glycol

bi s(3- mer capt opropi onate), dipentaerythritol hexaki s(3-nercaptopropionate),
pentaerythritol tetrakis(thio glycolate),

1, 4- bi s(3-nercaptobut yryl oxy) butane, 15 pentaertythritol

tetrakis(3- nercaptobutyrate) and

1,3,5-tLi ohu I azine-2,4,6(1H 3H ,5H) frione.
Further5 ?he a %gswgéglé% §§¥ épﬁl%ﬁ%F§t§lre ént invention naybe purﬁiled
by subjecting the polynerizable unsatu ed conpaqund othe.ra al
polyner?zatléﬁogésdés§ B@&Yaﬁoéedlgﬁﬁkyﬁgﬁlﬁﬁ &5?&& g 0T 1ini erters
reprecipitationmethod in which two or nore kinds of organlc sol vents having
di f f er esticpokar pyiregodee ludétthiparboxy lillve aglikalcyase (Gime thyddi metdiyl
purified by: pouring a solution in a good solvent after the polynerization
into a katege,quagyiyzdpenerddiyiodatioodPli¢ mes actilde vobewmeydf t keteal,yner
sol ution) of precipitant (poor solvent), after the solution in the good

solventtgggggthggtﬁghxgﬁrlzatlon is subjected to filtrationgQrsQ8Qidd fuga
separatlon as required to thereby rempve insoluble inpurities; and

his f th ti
ol i R 5 RYEREO TS ofty-%@%éspwgﬁﬁs HE=FHBEREC] oo whi ch are. sol uble in the

precipitant remain in the Ilgu Eﬁase and are separated fromthe purified
al kal i - $aBUBrBeEbYLnPYEREZRBEed ¥ tOROCAERINNAYi ons of good s&iwdRtddgit h
precipitants

bis(4-methyl-pyrazole-1-ylthiocarbonyl) disulfide,
bis({5-methyl-pyrazole-1l-ylthiocarbonyl) disulfide,
bis(3,4,5-trimethyl-pyrazole-1l-ylthiocarbonyl) disulfide,

bis{pyrrocle-1l-ylthiocarbonyl) disulfide, or Dbisthiobenzoyl
disulfide.

Inaddition, thealkali-soluble resin in the present invention
maybe;moducedbysubjectingeachunsaturatedmondmeraseacomponent
of the resin to radical polymerization in an appropriate solvent
in the presence of the above-mentioned radical polymerization
initiatorandapolythiol compoundwhich functionsasachaintransfer
agent. Here, the polythiol compound refers to a compound having
two or more thiol groups in one molecule. Examples of the polythiol
compound include trimethylolpropane tris(3-mercaptopropionate},
pentaerythritol tetrakis({3-mercaptopropionate), tetraethylene
glycol bis (3-mercaptopropionate), dipentaerythritol
hexakis (3-mercaptopropionate), pentaerythritol tetrakis(thio

glycolate), 1,4-bis(3-mercaptobutyryloxy)butane,
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used in the reprecipitation nethod include diethylene glycol nononethyl

et her acetate with n-hexane, nethylethyl ketone with n-hexane, diethylene

gl ycol nononet hyl ether acetate with n-heptane, and nethyl ethyl ketone with
n- heptane. In the present invention, the content of the alkali-soluble 16
resin (B) is generally preferably 10 to 1, 000 parts by mass andnore
preferably 20 to 500 parts by mass with respect to 100 parts by mass of the
col orant (ﬁo . In this case, when the content of the alkali-soluble resin

is |less th gﬁ% &Eﬁﬁy mass, forrg% ngccﬁer%%pﬁﬂbgg raggiopnent pr rty

may decpgg re5|du r e uhexposéd part O
substrate or on the I i ght - shleldlng Iayer On the ot her hand, mhen

cont ent lof BhE T8 (Ramersspiobatydopyesiydddd - B GoF Patidas? ads' 1Hft3}1my

become difficult to achieve a target color density as a thin film because
t he concémi)ratiiomeof the colorant is relatively decreased. The
pol yfuncti onal nmononer (C) in the present invention is a nononer having two

or nmore pol yneiirzakhke UAsahuUkaledsb0iBse r&xanplescid grhesdral Vifrbreidienal
nononer i nclude: di (neth) acrylates of al kyl ene glycols such as ethyl ene

gl ycol %&%{gﬁ?ik?yca@ &0 ec‘? HR)Re ﬂ%%}?ﬁe BHFX?MX‘:EH%&@&H& such

as polyeth ne g pylen net h)acrylates of a
pol yal cohol

po vl conl W 113, valaner of 2 of Tocs, sueh 25 LICEILA, o tergotng

di car boxyl at e- nDdlfled products thereof;
areprec1p1tatlonmethod1nwh1chtwoormoreklndsoforganlcsolvents

having different polarities are used. That is, the alkali-soluble
resin is purified by: pouring a solution in a good solvent after
the polymerization into a large quantity (generally, 5 to 10 times
the volume of the polymer solution)} of precipitant (poor solvent),
after the solution in the good solvent after the polymerization
is subjected to filtration or centrifugal separation as required
to thereby remove insoluble impurities; and reprecipitating the
copolymer. On this occasion, of the impurities remaining in the
polymer solution, the impuritieswhichare soluble inthe precipitant
remain in the liquid phase and are separated from the purified
alkali-soluble resin.

Examples of the combinationsof goodsolventswithprecipitants
used in the reprecipitation method include diethylene glycol
monomethyl ether acetate with n-hexane, methylethylketone with
n-hexane, diethylene glycol monomethyl ether acetatewithn-heptane,
and methylethylketone with n-heptane.

In the present invention, the content of the alkali-soluble
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ol i go(neth)acrylates such as polyester, an epoxy resin, a urethane resin, an
al kyd resin, a silicone resin, and a spirane resin; di (nmeth) acryl ates of
bot h-term nal hydroxyl polyners such as 17 both-term nal

hydr oxypol y- 1, 3- but adi ene, both-term nal hydroxypol yi soprene, and

bot h-term nal hydroxypol ycaprol actone; and tris(2-(neth)

acryl oyl oxyet hyl | phosphate and et hyl ene oxide-nodified triacrylate

i socyanurate. O those pol yfunctional nononers, preferred are

| h e of polyhydric_al | i | f 3 , and
27 car BRI L B uSRBRERLe B onnteother oy - opER KT by thads Shadl¥e 21

trimethyl ol propane triacrylate, trinethyl ol propane trinethacrylate,
pent aer PEREELSL1Yr 28c b 08, PaarESadyy MRS ¢lith Hefdardcin &P parts by
pentaerythritol tetraacrylate, pentaerythritol tetranethacrylate,

di pent aewgtsheift cthepenfaaany!| dB¢, Th pentaerasdy ivion pere amstthadr ydiattde
di pentaerythritol hexaacrylate, dipentaerythritol hexanethacrylate, a

nonoest g kalicdvatirae ReREach¥t DeEEOthihi B6IYipt € P tnSUECIfHE Gnth1ed
nonoest er product of pentaerythritol trinmethacrylate and succinic acid, a

" ; 1ol ' i nic acid q
P honoe ettt el IRRERLEPOYOPE LD PP MESELLE, Bliibo Sl Beb Bl &0
acid, and the like. Particul arl referred _are tri

t hyl ol
o1 0pAneTFYact STt 6 Ot oHPERPPESE RFtthoPS| dne  SRBSATALEy (% | PBI the

pent aacryl ate, dipentaerythritol
light-shielding layer. On the other hand, when the content of the

alkali-soluble resin exceeds 1,000 parts by mass, it may become
difficult to achieve a target color density as a thin £ilm, because
the concentration of the colorant is relatively decreased.

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

Examples of the polyfunctional monomer include:

di (meth)acrylates of alkylene glycols such as ethylene glycol
and propylene glycol;

di (meth)acrylates of ©polyalkylene glycols such as
polyethylene glycol and polypropylene glycol;

poly(meth)acrylates of a polyalcohol with a valency of 3 or
more such as glycerine, trimethylolpropane, pentaerythritol, and
dipentaerythritol, or dicarboxylate-modified products thereof;

oligo(meth)acrylates such as polyester, an epoxy resin, a
urethane resin, an alkyd resin, a silicone resin, and a spirane
resin;

di{meth)acrylates of both-terminal hydroxyl polymers such as
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hexaacryl ate, a nonoester product of pentaerythritol triacrylate and
succinic acid, and a nonoester product of dipentaerythritol pentaacrylate
and succinic acid, because they are excellent in 18 strength and surface
snoot hness of a coloring |ayer and hardly generate scum filmresidue, or
the Iike on the unexposed part of the substrate and on the |ight-shielding
| ayer. The pol yfunctional nononers may be used alone or in a mxture of two
or nore. The content of the pol yfunctional nononer (C) in the present

inventign. is generally preferably 5 to. 5 arts by mass and., parti.cul.arly
pref er agﬂr/hiﬁgﬂ?lgﬁ partgh%élrox oW ith ?gps%%%%l?%é{' 100 p%’rotclsh %%I#&gl;élof t he
al kali-soluble resin (B) . In this case, when_the content of the

pol yf unBYPSREYPRBNFEPIERS e 885 R% D5 e a Ly NYROXYRQLYEIRIR 185 it ace
snoot hness of the pixel tend to be decreased, and on the other hand, when
the conwadt of the polyfunctional nononer exceeds 500 parts by mass, for
exanpl e, al kali ne devel opnent property tends to decrease, and scum film

residue, or theikijke (heBd3ateyegubx9athie ] ynexphsed parin@f thehysuhstrate
or on the light-shielding layer. Further, in the present invention, apart of

t he poI%QH@%LH%QQEie@p@?gggrgggtgei@g@kg&ggag%_a nonof uncti onal nononer

having oné polymerizab nsat urate anpl es of the nonofunctiona

ronorrer s e yge | ggna.l (IeAL e olooaligh eot et .ol hlipar g i
poly(meth)acrylate of polyhydric alcohol having a valency of 3 or
more, and adicarboxylic acidmodified product thereof, specifically,
trimethylolpropane triacrylate, trimethylolpropane
trimethacrylate, pentaerythritol triacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetraacrylate, pentaerythritol
tetramethacrylate, dipentaerythritol pentaacrylate,
dipentaerythritol pentamethacrylate, dipentaerythritol
hexaacrylate, dipentaerythritol hexamethacrylate, a monoester
product of pentaerythritol triacrylate and succinic acid, a
monoester product of pentaerythritol trimethacrylate and succinic
acid, a monoester product of dipentaerythritol pentaacrylate and
succinic acid, and a monoester product of dipentaerythritol
pentamethacrylate and succinic acid, and the like. Particularly
preferred are trimethylol propanetriacrylate, pentaerythritol
triacrylate, dipentaerythritol pentaacrylate, dipentaerythritol
hexaacrylate, a monoester product of pentaerythritol triacrylate
and succinic acid, and a monoester product of dipentaerythritol

pentaacrylate and succinic acid, because they are excellent in
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nono[ 2- (et h) acryl oyl oxyet hyl ] succi nate and nono [ 2-(neth)

acryl oyl oxyet hyl ] pht hal ate; and nono (neth) acrylates 19 of polyners having
a carboxyl group and a hydroxyl group at both term nals such as o-carboxy
pol ycaprol actone nono (neth) acrylate; N (nmeth)acryl oyl norpholine;

N-vinyl -pyrrolidone; N-vinyl-e-caprolactam and as conmercially avail able
products, M5600 (manufactured by TOA GOSEI CO., LTD.). Those

nonof uncti onal nonomers naybe used alone or in a mxture of tw or nore.
The content of . the monofunctional .nmononer_in th resent _inventiaqn i.s
preferaﬁg§e§§&§b?nﬁa§¥r ‘¥%§?9ﬂﬁpqﬁﬁ%a%ﬁe?e?ag?glngogﬁg§rn3? g@ﬁé%ﬁ with
respect to the total anpunt of the polyfunctional nononer and_the

nonof ungengxatendfivfer {11 fefiduaser t&ﬁe%lkﬁeoﬁaﬁh% HreXres e AU AL onal
nononer to be used exceeds 90% by nass, strength and surface snoot hness of
t he pi xehet entbstoatdeandase. tTkee ligtitashioelsémsgi tliayerpol yneri zati on
initiator (D) to be wused in the present invention refers to a conpound

whi ch gener at @ge B9 PEIAMEL SRET MRhdndals MAY bdulsiedt £1 806 Wk hzahiiat @fe t he
pol yfunctional nononmer (C) and the nonofunctional nononmer to be wused in

sone ca%%stgg g§pﬁggge of radiation such as visible light ray, ultraviolet
ray, far ul'traviolef ray, electron ray, or X-ray. In the present invention,

the radi ation-sensitive co sition_ havin igh sensitjvity and excell ent
i sper st on ot T0FI SEYLHRy He LORUPATHERN By PHET IR hd CotBoti Bresatbent ed
by the above fornul a
invention is generally preferably 5 to 500 parts by mass and
particularly preferably 20 to 300 parts by mass with respect to
100 parts by mass of the alkali-soluble resin (B). In this case,
when the content of the polyfunctional monomer is less than 5 parts
by mass, strength and surface smoothness of the pixel tend to be
decreased, and on the other hand, when the content of the
polyfunctional monomer exceeds 500 parts by mass, for example,
alkaline development property tends to decrease, and scum, film
residue, or the like tends to occur on the unexposed part of the
substrate or on the light-shielding layer.

Further, in the present invention, apart of the polyfunctional
monomer may be replaced by a monofunctional monomer having one
polymerizable unsaturated bond.

Examples of the monofunctional monomers include
mono [ (meth)acryloyloxyalkyl]lesters of polycarboxylic acids having
at least two carboxyl groups 1in the molecule such as

mono {2- {(meth)acryloyloxyethyl] succinate and

mono [2- (meth)acryloyloxyethyl]phthalate; and mono(meth)acrylates
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(1) as the radiation-sensitive polynerization initiator (D). 20 In other
words, the radiation-sensitive polynerization initiator such as a (di

am no) benzophenone conmpound has generally multiple am no groups in the
nol ecul e in many cases. The inventors have considered that those nultiple
amno groups interacts with C 1. PignmentGeen58 to break a dispersion
state, whereby aggregation particle is generated. As a result of an

i ntensive study, the inventors have found that the conpound represented by

t he aboy fornula {1).1s optipal_ i [ nat | ith,Cl. P t een
58. In f)ﬁepPgP’WﬁFﬁ %ig’“}SF& %%gg%yga%ﬁ&%ggaf%@ean?p&%ﬁoeﬁ%}bI%/ra%@d?ag%e%r? ot om
R2 and R4 each_represent preferably a hydrogen atom or an al kyl roup

havi ng FerBingleaFush 2% Wa%m%ﬁ&@f%qr@pr“%)@crﬁr t&iably a
hydrogen atom or an al kyl group having 1 to 6 carbon atons. Specific

exanpl e¥-dfethe achiydrgitbopboddmeound represent ed Noyimys -glyowe ffisiomgl;a (1)

i ncl ude thi oxant hone, 2 -nethyl thioxanthone, 2-isopropyl thioxanthone,

4-i sopr apyhnii-exaaphenactamjoderylas t bbonent heney awvéidakeehyroducts,

t hi oxant hone, 2, 4-diethyl thioxanthone, and 2,4-diisopropyl thioxanthone.

Ot hosg _thin@X u r I re %Tngthyl t hi oxant hone,
2-isoprgbggogh?@%gﬁgﬁggg¥g§-?gzgpgpgpgﬁﬁfg§gﬁtﬁbné,' 2, 4- di met hyl

t hi oxant hone, 4- di et

, |
In the presentTﬁF’ﬁ?é?ﬂri NGO BRARTRBR Yo SFHSs

of two or more.

t hi oxant hone, and 2 4‘diHiﬁﬁ@?géuj{gkﬁéﬁﬂﬂﬂP“e'

The content of the monofunctional monomer in the present
invention is preferably 90% by mass or less and more preferably
50% by mass or less with respect to the total amount of the
polyfunctional monomer and the monofunctional monomer. Inthiscase,
when the ratio of the monofunctional monomer to be used exceeds
90% by mass, strength and surface smoothness of the pixel tend to
decrease.

The radiation-sensitive polymerization initiator (D) to be
used in the present invention refers to a compound which generates
an active species that may initiate polymerization of the
polyfunctional monomer (C) and the monofunctiocnal monomer to be
used in some cases by exposure of radiation such as visible light
ray, ultraviolet ray, far ultraviolet ray, electron ray, or X-ray.

Inthe present invention, the radiation-sensitive composition
having high sensitivity and excellent dispersion stability may be
obtained by including the compound represented by the above formula

(1) as the radiation-sensitive polymerization initiator (D).
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21 used alone or in a mxture of two or nore. In the present invention,

ot her radiation-sensitive polynerization initiators are preferably used
together with the thioxanthone conpound. In this case, the content of the

t hi oxant hone compound is, in ternms of dispersion stability, preferably 1 to
75a by mass and nore preferably 5 to 50 o by mass in the

radi ati on-sensitive polynerization initiator. Such a radiation-sensitive
pol ymeri zation initiator maybe used to afford a radi ation-sensitive

iti havi i gh Ptivit , | I ent dj ' tabilit
Bxanpl s of (R8 OPRBFE[ di T on FoBnsTRAVEE HOPyRERPSAi Pan PSSt S Phel ude

acet ophenone conpounds, biim dazol e conpounds, triazine_ conpounds,
0- acr y| gxiife adorpSueds asofi (A1 8Bl no thahHaanisnongepeBPAend opo FrRReTally
benzophenone conpounds, a-di keton conpounds, multinucl ear quinone

conpoundas; ] eiaiichanéneanpaupsidn thezm leanyieuhdsmanynd sies . deShefianadrecors
conpounds. In the present invention, the other radiation-sensitive

pol ymer izald Qi dlidd AL hdP% R IRA BINE Midd Frdlipd Uitk Hadt® wOrdor e,
and the other radiation-sensitive polynerization initiators 1in the present

i nventi re. preferabl t. |l east, one kind sel ected romthe group .
const st g of SREAE B bR B s S E L e RE0 £ o o

O acyl oxi ne conpound. O the_preferable other radiation-sensitive

pol yner iPARGIGH e i t9enOFRLed- t S f e5eRU LT nPénBlod NESHEEVIE & 3|t of

the 22
inventors have found that the compound represented by the above

formula (1) is optimal in a combination with C.I. Pigment Green
58.

Inthe formula (1), R'andR?eachrepresent preferablyahydrogen
atom. R?andR®each represent preferably a hydrogen atom or an alkyl
group having 1 to 12 carbon atoms, and R* and R* each represent more
preferably a hydrogen atom or an alkyl group having 1 to 6 carbon
atoms.

Specific examples of the thioxanthone compound represented
by the above formula (1) include thioxanthone, 2-methyl thioxanthone,
2-isopropyl thioxanthone, 4-isopropyl thioxanthone, 2-dodecyl
thioxanthone, 2,4-dimethyl thioxanthone, 2,4-diethyl thioxanthone,
and 2,4-diisopropyl thioxanthone.

Of those thioxanthone compounds, preferred are 2-methyl
thioxanthone, 2-isopropyl thioxanthone, 4-isopropyl thioxanthone,
2,4-dimethyl thioxanthone, 2,4-diethyl thioxanthone, and
2,4-diisopropyl thioxanthone.

In the present invention, the thioxanthone compounds may be
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acet ophenone conpounds i nclude 2-hydroxy-2-nethyl-I-phenyl propane-| - one,

2- et hyl -1 - (4- et hyl t hi ophenyl ) - 2- nor phol i nopr opane-| - one,

2- benzyl - 2- di met hyl am no- 1| - (4- nor phol i nophenyl ) but ane-1 - one,

2- (4- et hyl benzyl ) - 2- (di et hyl am no) - 1- (4- nor phol i nophenyl ) but ane- 1-one,
1- hydroxy cycl ohexyl / phenyl ketone, 2,2-dinmethoxy-I|, 2-di phenyl et hane-|-one,
and 1, 2-oct anedi one. O those acetophenone conpounds,

2-met hyl - | - (4- met hyl t hi ophenyl ) - 2- nor phol i nopr opane- | - one,

2- benzyl - 2-di_met hyl am.no-| - ((4- nor phal i nophenyl ) but ane-i - one,

2- (4- rreturﬁﬂdg@ﬁ%ﬂ%lc’f & r?ewté’rﬁeﬁéz)q T4 SFo PSS i nophenyl ) but  ane-1 - one,
and 1, 2-octanedi one are particularly preferable. The above acet ophenone
conpounds nay e Ut HERERF | ANYENRLRPur e O§FeTw0 THIIRTIOD St e
exanpl es of the biim dazol e conpounds i ncl ude

2, 2 - bi plcAyterirzeyieny |4, 14t 5 artee rradex(Eblat e drdgehieh with the

enyl)-1,2"-biimdazol e,

2, 2" - bi $Hrd-JN-rRRYnpdurdd , 5.1 tH B Eakk$ t4eeidiartas beng thixant hone
nyl)-1,2"-biimdazole,

22 b SR R e o el O B el 5 e

2,2"-bi Sb(yzrﬁaf's’se-a'{‘lgllm%meopgggpgpgllﬁéé’tdél 505% g%,r-rr'faestsrfg@%gyllé J_’azt‘.li_otg'll-lsenzs:,sitni]'\geazOI ©
polymerization initiator. Such a radiation-sensitive
polymerizationinitiatormaybeusedtoaffordaradiation-sensitive
composition having high sensitivity and excellent dispersion
stability.

Examples of the other radiation-sensitive polymerization
initiators include acetophenone compounds, biimidazole compounds,
triazine compounds, O-acryloxime compounds, onium salt compounds,
benzoine compounds, benzophenone compounds, o-diketon compounds,
multinuclear quinone compounds, xanthone compounds, diazo compounds,
and imidesulfonate compounds.

In the present invention, the other radiation-sensitive
polymerization initiators may be used alone or in a mixture of two
ormore, and theotherradiation-sensitivepolymerizationinitiators
in the present invention are preferably at least one kind selected
from the group consisting of an acetophenone compound, a biimidazole
compound, and an O-acyloxime compound.

Of the preferable other radiation-sensitive polymerization

initiators in the present invention, specific examples of the
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2,2 -bis(2-bronophenyl)-4,4",5 5 -tetraphenyl-1,2'-biimdazol e,
2,2'-bis(2,4-di bronmophenyl)-4,4",5, 5" -tetraphenyl-1,2"-biimda zole, and
2,2 -bis(2,4,6-tribronmophenyl)-4,4",5 5 -tetraphenyl-1,2'-biim idazole. O
t hose bii m dazol e conpounds,

2,2 -bis(2-chlorophenyl)-4,4",5,5" -tetraphenyl -1, 2" -biimdazol e,
2,2'-bis(2,4-dichlorophenyl)-4,4",55 -tetraphenyl-1,2"-biimd azole,

2,2 -bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"-bii mdazol e,

and the |ike are preferable, and .
2,2' - bi E%é’llﬂ%&"c‘>’|o|5’|f|-’eny| )-4, 4 .5 5 -t EPERRERIF- 1, 2' - bi i i dazol &GCe

particul arly preferable. The above bii m dazol e conpounds maybe used al one or
in a m X HYEroF wdedhYiorle Phepnlike opedSsrdt-GM®renti on, in the case where
the biim dazole conpounds are used as the other radiation-sensitive

pol ymer i2zateitdry 1 -ilni (t4i-arteduhy, 1 thHephenyavi -rig topgriogem aormgraries- lpraafeer abl y used

in conbination therewith in ternms of further inproving sensitivity. The

" hydr ogen 1enen - -efiget HyQ adh 16U ndHpHD ITMoiMIat1e bt dheriogafe atomto a
radi cal that is generated fromthe biim dazol e-based conpounds by exposure.

izﬁ L\’ﬁ;‘:%%(gg ﬁrtfé%%e‘bn’éﬁzﬂﬁf—izﬂe@i%t%‘ﬁh%mng yefer @hli shd g o Bl P9 donor
ane-1l-one, 1-hydroxy cyclohexyl /phenyl ketone,
2,2-dimethoxy-1,2-diphenylethane-1-one, and 1,2-octanedione.

of those acetophenone compounds,
2-methyl-1-(4-methylthiophenyl) -2-morpholinopropane-1-one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butane-1-one,
2-{4-methylbenzyl) -2~ (dimethylamino) -1- {4 -morpholinophenyl}but
ane-l-one, and 1,2-octanedione are particularly preferable.

The above acetophenone compounds may be used alone or in a
mixture of two or more.

Specific examples of the biimidazole compounds include
2,2'-bis(2-chlorophenyl)-4,4"',5,5"'-tetrakis (4-ethoxycarbonylph
enyl)-1,2"'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5'-tetrakis (4-ethoxycarbonylphe
nyl)-1,2'-biimidazole,
2,2'-bis(2-chlorophenyl)-4,4"',5,5'-tetraphenyl-1,2'-biimidazol
€,
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5"'-tetraphenyl-1,2"'-biimid
azole,

2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5"'-tetraphenyl-1,2"'-bii

23



The nercaptan conmpounds are each formed by using a conpound which has a
benzene ring or a heterocyclic ring as a nother nucleus, and has 1 or nore,
preferably 1 to 3, nore preferably 1 or 2 nercapto groups which are each
directly bonded to the nother nucl eus. The nercaptan conpound may have one
or nore benzene rings or one or nore heterocyclic rings, and may have both
the benzene ring and the heterocyclic ring. Wen two or nore rings are
contained in the mercaptan conpound, the rings may or may not forma

ondensed ng, Further, when the nercaptan conmpound has two or nore
nercapt q@?bups as Iong as at |east one free nercapto group renains, one
or nore of the ot her nercapto groups may be substituted with an (§¥I
group, Zr &2 FrasePhenydn dfl ' group, iR her ! a5 “R i dRZeEe 1 east

one free mercapt o group remai ns, the mercaptan conpound nay have a

St r uct ureal2 'wiits (2 amdidiramegpheyflir- atdones & 'e- teduragsemol dach’ drhigridd a a

di val ent organic group such as an al kylene group or a structural unit in
which tweisul fur atonms are bonded to each other in the formof a digwdfide
bond. Further, anypart other than the nercapto group in the nercaptan

conpoun DSt it Lt ' u U }ggﬁﬁL Of Ol R
al koxyc%'rsbzgmﬁ gro&%tg'tfsiu t“?lgtpfjﬂtée lglﬁxf/c?rqbonytlae up, al phenoxlycarbonyl

group, a(%¥ %ﬁ%tuted phenoxycar bonyl group, or a 25 nitrile group. Specific
exanpl es %621 mer capt an conpounds i nclude 2-nercapt obenzot hi azol e,

2- mer capt obenzooxazol e, L
Of those biimidazole compounds,

2,2'-bis(2-chlorophenyl)-4,4"',5,5"'-tetraphenyl-1,2'-biimidazol
=
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5'-tetraphenyl-1,2'-biimid
azole,

-bis{(2,4,6-trichlorophenyl)-4,4',5,5'-tetraphenyl-1,2'-bii
midazole, and the like are preferable, and

-bis(2-chlorophenyl}-4,4',5,5'-tetraphenyl-1,2'-biimidazol
e 1s particularly preferable.

The above biimidazole compounds may beusedaloneor inamixture
of two or more.

In the present invention, in the case where the biimidazole
compounds are used as the other radiation-sensitive polymerization
initiators, the following hydrogen donor is preferably used in
combination therewith in terms of further improving sensitivity.

The "hydrogen donor" refers to a compound which may donate
a hydrogen atom to a radical that is generated from the

biimidazole-based compounds by exposure.
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2- mer capt obenzoi m dazol e, 2, 5-di nercapto-1, 3, 4-thi adi azol e, and

2- mer capt o- 2, 5-di net hyl am nopyri di ne. O those nercaptan conpounds,

2- mer capt obenzot hi azol e and 2-ner capt obenzooxazol e are preferable, and

2- mer capt obenzot hi azole is particularly preferable. In the present

i nvention, the mercaptan conpounds may be used alone or in a mxture of two
or nore. In the present invention, when the nercaptan conpound and the

bi i m dazol e conpound are used in conbination, the content of the

or capt an basgg CaMONd i ALELET ADEVLa! 8300 BAIY SpbYe LRSS0 ool S5

particularly préere mass or and

preferably 10 to 150 parts by mass or Iess w th respect to 100 parts by
mass ofhﬁﬁ%Q@%ﬁn@?&?&lénb5ﬁﬁb§ﬁ@sepﬁ HRVENESSE - when the content of the
hydrogen donor is Iess than 1 part by mass, an effect for inproving

sensitivity t GhésmevcaptanacenpannddrahEadt fermednlly Whtndthe g of
t he hydrogen donor exceeds 300 parts by nass, the fornmed coloring | ayer

tends t e/Hfialh heéfa paskzkyel romgy oihe Ife!.ﬂﬁ:tdcqﬁcﬂiai rihg 44 aEmothdeveldprent .
Further, the 0-acyl oxi ne conpounds refers to conpounds having oxi me ester

struct ury ﬁ&&'\b%&a §Q?‘élrrfab§gei(ft’:@ﬁe§ncﬁfe b?efeQaﬁq PUNE o PRPHIS

i ncl ude , 2- octanedl henyl thlo)phe ]-2- ( benzoyIOX|ne)

)]('I Lrg e.th lr?-?g) benz c¥1I -a?reHeaCc Zroelct:ifllb]on%%raa ]the NOLHEY nucleus.

1-[ 9- et hyl - 6- benzoyl-9 H. - car bazol - 3- yIL nonane- 1, 2- nonane- 2- 0
The mercaptan compound may have one Or more benzene rings or

one or more heterocyclic rings, and may have both the benzene ring
and the heterocyclic ring. When two or more rings are contained
in the mercaptan compound, the rings may or may not form a condensed
ring.

Further, when the mercaptan compound has two or more mercapto
groups: as long as at least one free mercapto group remains, one
or more of the other mercapto groups may be substituted with an
alkyl group, an aralkyl group, or an aryl group; and further as
long as at least one free mercapto group remains, the mercaptan
compound may have a structural unit in which two sulfur atoms are
bonded to each other via a divalent organic group such as an alkylene
group or a structural unit in which two sulfur atoms are bonded
to each other in the form of a disulfide bond.

Further, anypart other thanthemercaptogroup inthe mercaptan
compounds may be substituted with groups such as a carboxyl group,
an alkoxycarbonyl group, a substituted alkoxycarbonyl group, a

phenoxycarbonyl group, a substituted phenoxycarbonyl group, or a
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xi me- O acet at e,

1-[9- et hyl - 6- benzoyl - 9. H. - car bazol - 3-yl ] - pent ane- 1, 2- pent ane- 2

-oxi me-O acetate, 1-[9-ethyl-6-benzoyl-9.H. -carbazol -3-yl]-octane-I|-one
oxi me- O acet at e,

1-[ 9-et hyl - 6- (2- et hyl benzoyl )-9. H. -car bazol -3-yl]-ethane-i-on e

oxi me- 0- benzoat e,

1-[9-ethyl-6-(1, 3, 5-trimethyl benzoyl)-9.H -carbazol -3-yl }ethan e-I-one
oxi me- Obecn

1-[9- bu q(ezgé%%ﬁ ‘benzoyl )-9. H. -carbazol - 3-yl ] - et hane-1| - one

oxi me- 0- benzoat e, et hanone,

1-[ 9- et hyl - 6- CPaFEHA bENARPLESY. AL cBPBaZBEISRRHTFID | AOMRPUREE yvI G e and
et hanone, 1-[9-ethyl-6-[2-nethyl-4-(2,2-dinethyl-1, 3-di oxysol anyl ) net hox
ybenzoylz]q&rld:amwlimmura@dqla, 1- (O acet yl oxi ne@-.mﬂcapmr@@wgdmdiem
conpounds, 1, 2-octanedion-I|-[4-(phenylthio)phenyl]-2-(0 benzoyl oxi ne),

et hanone, - med B tdBe & id-dmidd benzod dmeédddptarbaz ol -thiddtazole, and
1- (O acetyl oxi ne), and et hanone,

;i)gag-zgg/l i q#a%car Ld?olﬁﬁkﬁfﬂwreﬁjdy oeg: %{Sglr anlr 23?2?’ ggreﬂ The above
the. prosent | RUGRIGR, TTE AL AR ERE | A Ray e eole 2ia "
pol yneri zation initi ator (D) is generally
2-mercaptobenzooxazole are preferable, and
2-mercaptobenzothiazole is particularly preferable.

In the present invention, the mercaptan compounds may be used
alone or in a mixture of two or more.

In the present invention, when the mercaptan compound and the
biimidazole compound are used in combination, the content of the
mercaptan-based compound is preferably 1 to 300 parts by mass or
less, particularly preferably 5 to 200 parts by mass or less, and
still more preferably 10 to 150 parts by mass or less with respect
to 100 parts by mass of the biimidazole compound. In this case,
when the content of the hydrogen donor is less than 1 part by mass,
an effect for improving sensitivity tends to decrease, and on the
other hand, when the content of the hydrogen donor exceeds 300 parts
by mass, the formed coloring layer tends to fall off easily from
the substrate at the time of development.

Further, the O-acyloxime compounds refers to compounds having

oxime ester structures (>C=N-0-CO-). Specific examples of the

O-acyloxime compounds include
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preferably 0.01 to 120 parts by mass, particularly preferably 1 to 100
parts by mass, and still nore preferably 1 to 70 parts by mass with respect
to 100 parts by mass of the pol yfunctional nonomer (C). In this case, when
the content of the radiation-sensitive polynerization initiator is |ess
than 0.01 part by nmass, curing by exposure may becone insufficient, with
the result that it may becone difficult to obtain a color filter in which a
pi xel pattern is pIaced in accordance with a predeternined arrangenent, and

on the other_ han the e.r dlat sensitive

pol ymer iz & OS5 3R a]t %ﬁ%‘ rpﬁjse n'gss r}hél%oéfr rIﬁb"ai)x’el
pattern tends to fall off eaS|I frontthe substrate at the tine

devel oprent.- ethy I-&dibanzenlséndl tiofe keéddosi Wldm s anss lpr2e§é?ﬁafteh\/?erﬁ| on
cont ai ns the above conponents (A) to (D) and may al so contai n ot her

addi ti vedmes O-&gmizoed.e ,Her e, exanpl es of the other additives include:
fillers such as glass and alum na; pol yner conpounds such as pol yvi nyl

al cohol 1 _and RYW(-fd-HRreakKYlRe Yh®azcaurf-aatiamichagkch a5 MemNe o

surfactants, cation surfactants, and ani on surfactants; adhesion 28

pronDtlgg %e§%$@Has V|nyItr|nethoxy si | ane, V|nyItriethoxy si | ane,
vinyltri's nefhoxyet oxy) si | ane,

N-(2-am_noet hyl ) - 3- anlno ropylneth t.hoxy sil ane
N (2- am oG A ARG P HeRAAP 193 e DoREaRe I R AT oxy
silane, 3-g lyc idoxypropyltr inethoxy silane,

3- egC|d0uymmaanaﬂ§ﬂ®ﬂedlnethoxy si | ane,

1-[9-ethyl-6-benzoyl-9.H.-carbazol-3-yl] -octane-1-one
oxime-0O-acetate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H. -carbazol-3-yl] -ethane-1-on
e oxime-O-benzoate,
1-[9-ethyl-6-(1,3,5-trimethylbenzoyl)-9.H.-carbazol-3-yl}ethan
e-1l-one oxime-0O-benzoate,
1-[9-butyl-6-(2-ethylbenzoyl)-9.H.~-carbazol-3-yl] -ethane-1-one
oxime-0O-benzoate, ' ethanone,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-vy1] -,
1- (O-acetyloxime), and ethanone,
1-[9-ethyl-6-[2-methyl-4-(2,2-dimethyl-1,3-dioxysclanyl)methox
ybenzoyl] -9.H. -carbazol-3-yl] -, 1-(0O-acetyloxime).
of those C-acyloxime compounds,

1,2-octanedion-1-[4- (phenylthio)phenyl] -2- (O-benzoyloxime) ,
ethanone, 1-[9-ethyl-6-(2-methylbenzoyl})-9.H.-carbazol-3-yl]-

- {(O-acetyloxime), and ethanone,

1-[9-ethyl-6-[2-methyl-4-(2,2-dimethyl-1,3-dioxysolanyl)methox
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2- (3, 4-epoxycycl ohexyl )ethyl tri met hoxy sil ane,
3-chl or opr opyl net hyl di met hoxy sil ane, 3-chl oropropyltrimnmethoxy silane,

3- et hacryl oyl oxypropyl tri met hoxy sil ane,

si | ane;

anti oxi dants such as 2, 2-thi obi s(4-nethyl -6-t-butyl phenol) and

2,6-di-t-butyl phenol; Wabsorbers such as
2-(3-t-butyl-5-nmet hyl - 2- hydr oxyphenyl ) - 5-chl or obenzotri azol e, and
al koxybenzophenones; aggregation i nhi bitors such as sodi um polacrylate

ic acid

i nvention, the radlatlon sensitive conposition nmay be prepared by an
appropri at e nEREGROVES? - BXBHPF ENe BPNRPRNAG MapHee BsRPdene C(I}B\}nér‘id%%%bove

conpone

nts (B) to (D) together with the solvent and the additive to be

and 3-ner capt opropyl trimet hoxy

ani c

| kal i | ubili i | d di
gcig Ic%?’?%‘@bﬁ%léxglc' rove sgcg |Y§]rrgrjf8 Ioﬁggéé:éﬂfjé{a dar?r?%#eer i}esent

and

descri bed ltateor Toee.radi ati on-sensitive conposition is preferably prepared

by the

t oget her.
exanpl e,

fol lowing: a pignment dispersion liquid is obtained by m Xxing and

di spersing, whhl e pgkverpzbgantt hei 6ot 0f 8ok, (Athd t heosdivent dm 29 he
presence of a dispersant and a dispersion ald which is added as reqU|red

beads m resultln

ol o SOG 1G330 S0 ARBL {8 e, ROTRGDEAL. (D) 15 etfl%rgls a)e or
n

liquidis added wi th the caonponents B) to (D), further adde a
addi t i oRPXELESPPdat Oafd &@dilEilv@3TES P¥qIPSEd, Pard {vd Al &5 %ﬁ

Exanpl es of the dispersant used for the preparation of the

to 100 parts by mass, and still more preferably 1 to 70 parts by
mass with respect to 100 parts by mass of the polyfunctional monomer
{(C). In this case, when the content of the radiation-sensitive
polymerization initiator is less than 0.01 part by mass, curing
by exposure may become insufficient, with the result that it may
become difficult to obtain a color filter in which a pixel pattern
is placed in accordance with a predetermined arrangement, and on
the other hand, when the content of the radiation-sensitive
polymerization initiator exceeds 120 parts by mass, the formed pixel
pattern tends to fall off easily from the substrate at the time
of development.

The radiation-sensitive composition of the present invention
contains the above components (A) to (D) and may also contain other
additives as required.

Here, examples of the other additives include: fillers such
as glass and alumina; polymer compounds such as polyvinyl alcohol
and poly(fluoroalkylacrylate}; surfactants such as nonione

surfactants, cation surfactants, and anion surfactants; adhesion
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pi gnent dispersion liquid include any appropriate dispersants such as a
cationic dispersant, an anionic dispersant, a nonionic dispersant, and an
anphoteri c di spersant, and a polymer dispersant is preferred. Specific
exanpl es thereof include a nodified acrylic copolyner, an acrylic

copol yner, a polyurethane, a polyester, an alkyl ammoniumsalt or a
phosphate salt of a high nol ecul ar copolyner, and a cationic conb graft

pol ymer. Here, the cationic conb graft polyner refers to a polyner having a
structure in which angranch pol ymer -havi_ng.two ar,.nore nnuggﬂhggﬂ%gggéaft

bonded ©68RE1HS SEHES SHBa @b AR AT Fg & ura ey o

groups (cationic functional groups). For exanple, a _polyner fornmed by using
a ringSdpém&d pol ymer in which the b3dRdriepd \Andleyhigrtygtdioxy) silane,
pol yet hyl enei m ne and the branch polymer part is s-caprolactone maybe
gi ven. - (Rhawe abetypgrls ardt-smipogirerydcheartsy lalimeditfaed acrylic copanawer, a
pol yuret hane, and a cationic conb graft polynmer. These dispersants are

connercmau@¢am@ﬂdéﬂ%§1)_guamyﬁﬁ?ﬂabyﬁﬂﬁiﬂggﬁfﬂ d acrylic copol WiErshd ncl ude
Di sper byk-2000, 30 Disperbyk-2001, BYK-LPN21116, and BYK-LPN21324 (al

D sper by ATa PR ARRE Y SERR 03 R yEdRoRRR R IRS BRI Aane 1 0
fE e R S Tt
conb graft polyners include Sol sperse 24000 (manufactured by The Lubri zol
Cor por atZ-o), 2 -ARKYSY.PREEKRY 1AStdnarrPEELNOXYA| | sper - PB823, Aj | $eraIEBg24,
and Ajisper-PB827 (all manufactured
3-chloropropylmethyldimethoxy silane, 3-chloropropyltrimethoxy
silane, 3-methacryloyloxypropyltrimethoxy silane, and
3-mercaptopropyltrimethoxy silane; antioxidants such as
2,2-thiobis{(4-methyl-6-t-butylphenol} and 2,6-di-t-butylphenol;
uv absorbers such as
2-{3-t-butyl-5-methyl-2-hydroxyphenyl}-5-chlorocbenzotriazole,
and alkoxybenzophenones; aggregation inhibitors such as sodium
polacrylate; and alkali solubility improvers such as malonic acid,
adipic acid, itaconic acid, citraconic acid, fumaric acid, and
mesaconic acid.

Inthe present invention, the radiation-sensitive composition
may be prepared by an appropriate method, for example, 5y mixing
the component (A) and the above components (B) to (D} together with
the solvent and the additive to be described later. The
radiation-sensitive composition is preferably prepared by the

following: a pigment dispersion liquid is obtained by mixing and

dispersing, while pulverizing, the colorant (A) in the solvent in
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by Ajinonoto Fine-Techno Co., Inc.). The above dispersants may be used al one
or in a mxture of two or nore. The content of the dispersant is generally
100 parts by mass or |less, preferably 0.5 to 100 parts by nmass, nore
preferably 1 to 70 parts by nmass, and particularly preferably 10 to 50
parts by mass, with respect to 100 parts by mass of the colorant (A). In
this case, when the content of the dispersant exceeds 100 parts by nass,
devel opnent property or the like may be inpaired The radi ation-sensitive

conmposi tlrf%ngu %%\I}f ar formn ggr?%ﬁko ?D? ﬂ/g 0L (% p&evﬁ?féh Jtng/eargdegf

contai ns 8nponen S5en nponeri

contains the above additive conponent as re ui red. The ra atlon sensitive
conposi BifoRerHy Tedr skOPet peEpEridy a8 éomﬁqﬁ?%e%oﬁbﬁ?FFIBE

sol vent. The solvent may be appropriately sel ected and used as long as the
sol vent {@#)spbysesiog,dissotvasplde xdepolemis I Andt & O} 1 mhdlt hndddigi ve

conponent whi ch conpose the radiation-sensitive 31 conposition, does not

react thes®i1eameo ?Q@fn%ntaﬂdspéi“sabﬁrQ@E{h&ﬁeisv@cﬂ@écﬁhﬂt}’n tharqpngsorintde
sol vent i ncl ude: ol y) al kyl ene glycol nonoal kyl ethers such as ethyl ene

gl ycol rgan%et(ﬁﬁér@& WAL o UEOLAHDROBRAY! 61 Dehr AMdRNG ey CO!

nono- n- propyl et yTene gl ycol nono-n- uty di et hyl ene gl ycol
nDno?eth et her éfletgitﬁ§1éﬂ§%%$| nDnoet yl ?ther, dlethylene gl ycol
nono- n- ﬁ% t o-n-butyl ether, triethylene
gl ycol nDnorrEtE?{glmp%tegegf the dispersant used for the preparation of the
pigment dispersion liquid include any appropriate dispersants such
as a cationic dispersant, an anionic dispersant, a nonionic
dispersant, and an amphoteric dispersant, and a polymer dispersant
is preferred. Specific examples thereof include amodifiedacrylic
copolymer, an acrylic copeolymer, a polyurethane, a polyester, an
alkyl ammonium salt or a phosphate salt of a highmolecular copolymer,
and a cationic comb graft polymer. Here, the cationic comb graft
polymer refers to a polymer having a structure in which a branch
polymer having two or more molecules is graft bonded to one molecule
of backbone polymer having a plurality of basic groups {(cationic
functional groups). For example, a polymer formed by using a
ring-opened polymer in which the backbonepolymer part is
polyethyleneimine and the branch polymer part is e-caprolactone
may begiven. Of thosedispersants, preferredareamodifiedacrylic
copolymer, a polyurethane, and a cationic comb graft polymer.

These dispersants are commercially available. Examples of

the modified acrylic copolymers include Disperbyk-2000,
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triethylene glycol nonoethyl ether, propylene glycol nononethyl ether,
propyl ene glycol nonoethyl ether, propylene glycol nono-n-propyl ether,
propyl ene gl ycol nono-n-butylether, dipropylene glycol nononethyl ether,

di propyl ene gl ycol nonoethyl ether, dipropylene glycol nono-n-propyl ether,
di propyl ene glycol nono-n-butyl ether, tripropylene glycol nononethyl
ether, and tripropylene glycol nonoethyl ether; (poly)alkylene glycol
nonoal kyl ether acetates such as ethylene glycol nononethyl ether acetate,

et hyl ene,. T th _ et s T g 'sﬁﬁﬁﬁﬂﬁﬁny et her
acetate%l%g¥%?h§r%%§ﬁglégglE%@%gé?%ylg%?ﬁ%?kg%g¥%f2?4pp%%ﬁméne g yco&ld
nononet hyl__et her acetate, propylen | ycol npnoet hyl ether_.acetate,

- ot hoXYI Y PSBRREN 6, a4 PE TR HORTHT: JA0SR SPGLEAC RigPerbyX-161,
3-net hyl - 3- met hoxybutyl propionate; ethers such as diethyl ene gl ycol

di met hy Displeabykdiléithy Das@er3ykglilpSol Dispiapbatkinilé Tot Rdspeditstini dhe agid/ col

di ethyl ether, and tetrahydrofuran; ketones such as nethyl ethyl ketone,

cycl ohexdrgrebyk2-lsept ateneanabse Suheptan @Y JdbanekH) essslbease regmyd ene
gl ycol diacetate, 1,3-butylene glycol diacetate, and 1, 6- hexanedi ol

di acet at @ rh At Syald 183815 ¥R AMBIdN!; 18R ab&RNE LY Ithe

| actate; other esters sSuch as ethyl 2-hydroxy-2-nethyl-propionate, nethyl

3- et ho}%_t%%%qicogt%lg’grea:[tj]:y{)oﬁrmnegrgolx éfdé)é)isgri%tp%’rsréeﬁg%o (manufactured
by The Lubrizol Corporation), Ajisper-pPB821, Ajisper-PB822,
Ajisper-PB823, Ajisper-PB824, and Ajisper-PB827 (all manufactured
by Ajinomoto Fine-Techno Co., Inc.).

The above dispersants may be used alone or in a mixture of
two or more. The content of the dispersant is generally 100 parts
by mass or less, preferably 0.5 to 100 parts by mass, more preferably
1 to 70 parts by mass, and particularly preferably 10 to 50 parts
by mass, with respect to 100 parts by mass of the colorant (A).
In this case, when the content of the dispersant exceeds 100 parts
by mass, development property or the like may be impaired.

The radiation-sensitive composition used for forming a
coloring layer of the present invention contains the above components
(A) to (D) as essential components, and contains the above additive
component as required. The radiation-sensitive composition may
also be prepared as a liquid composition by blending a solvent.

The solvent may be appropriately selected and used as long

as the solvent disperses or dissolves the components (&) to (D)

and the additive component which compose the radiation-sensitive
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3- et hoxy-propi onate, ethyl 3-ethoxy-propionate, ethyl ethoxy acetate, ethyl
hydr oxy acetate, nethyl 2 -hydroxy- 3 -nethyl butanoate, ethyl acetate,

n- propyl acetate, i -propylacetate, n-butyl acetate, i-butyl acetate,
n-anyl formate,i -amyl acetate, n-butyl propionate, ethyl butyrate,

n- propyl butyrate, i-propyl butyrate, n-butyl butyrate, nethylpyruvate,

et hyl pyruvate, n-propyl pyruvate, nethyl acetoacetate, ethyl acetoacetate,
and ethyl 2- oxobutanoate aromati ¢ hydrocarbons such as toluene and xylene

g(r:]gt ogm d%%m% At %—%t a?ﬁ??ﬁ‘%‘?‘% ?eaycotng?h%aget%?%égkggﬁ\gg%gs }i‘lr om F%edg\%t ewp0| nts

of plgnent dlspersablllty solubility of conponents other than pignents,
and coé?iﬁ&lﬂr gerty, preferred are propyl ene glycol nononethyl ether

et hyl ene gl ycol nononethyl ether acetate, propylene glycol 33 nononethyl
et her acet at e Exprmppglsend ghycsolvendetimgilugieher acetate, diet hyl ene gl ycol
di net hyl ether, diethylene glycol nethylethyl ether, cyclohexanone,

2- hept anone, 3phaept anawe enpraipdEnogbytioy ]l edhatetaich ad etByhehglgEnaeql ycol
di acetate, 1, 6-hexanedioldi acetate, ethyl lactate, ethyl

3- met ho’ﬁﬁbn%%@h?{rlaéﬁh%@té%&lyeglueteﬁﬁ é%lﬂﬁ&%@ﬂ?fetﬂe@" eth)[zlene glycol

3- et hoxy- propi onat e met h acetate nmet h y 3 hoxybutyl
proplonate n- but ate buty ate mat e

acet at e "ORBH" ﬁrﬁ’% e(re éthﬁPe&h 'gon? rﬂ)r%%l Sgbﬁi“’atdeletﬂw%rﬁﬁ
butyrate, and et hyl Eﬁruvate The solvent may be used alone or in_a mxture
of two GRYiESe monome yl ether, diethylene "~glycol monoethyl ether,

diethylene glycol mono-n-propyl ether, diethylene glycol
mono-n-butyl ether, triethylene glycol monomethyl ether,
triethylene glycol monoethyl ether, propylene glycol monomethyl
ether, propylene glycol moncethyl ether, propylene glycol
mono-n-propyl ether, propylene glycel  mono-n-butylether,
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
tripropylene glycol monocethyl ether;

(poly)alkylene glycol monoalkyl ether acetates such as
ethylene glycol monomethyl ether acetate, ethylene glycol menoethyl
ether acetate, diethylene glycol monomethyl ether acetate,
diethylene glycol monoethyl ether acetate, propylene glycol
monomethyl ether acetate, propylene glycel monoethyl ether acetate,
3-methoxybutyl acetate, 3-methyl-3-methoxybutyl acetate, and
3-methyl-3-methoxybutyl propionate;

ethers such as diethylene glycol dimethyl ether, diethylene
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In addition, in conmbination with the solvent, a solvent having a high

boi ling point such as benzyl ethyl ether, di-n-hexyl ether, acetonyl

acet one, isophorone, caproicacid, caprylic acid,|-octanol, 1-nonanol,
benzyl al cohol, benzyl acetate, ethyl benzoate, diethyl oxalate, diethyl
mal eate, y-butyrol actone, ethylene carbonate, propylene carbonate, or

et hyl ene gl ycol nonophenyl ether acetate can be used. The solvent having a
hi gh boiling point may be used alone or in a mxture of two or nore. The

f i S, particularly |imted , h
C e LGS IR, et lq PO Y LT B b QT

radi ati on-sensitive conposition to be obtained, an amunt in which the
total cOREEANYETPEHTENrespective conponents excluding 34 the sol vent for
the conposition is 5 to 50% by nmass is generally preferred, and an anount
i n whi ch the ketahesonsenrtr ahisonmethyilespé&ttyilv e ketmpen e ntey céxdlexaingget, he
sol vent for the conposition is 10 to 40% by mass is particularly desired.

The col erpkbkhebnef, the Breserbnbhvention includes a green pixel forned by
using the radiation-sensitive conposition of the present invention.

Herei nafter, @t f j I ' f (R '

W1l be desor PBEGECRrEs, oGk itk REBER TS v hE) Mt e an re 1SR ace

of a su strataaas required sqQ as.to naégong,a portion on which a pixel is
iPat i

f or med. JTHECH ddPgetoiosPPort - 6F PEFETE A3RCEERL i ve

lactic acid alkyl esters such as methyl lactate and ethyl
lactate;

other esters such as ethyl 2-hydroxy-2-methyl-propionate,
methyl 3-methoxy-propionate, ethyl 3-methoxy-propionate, methyl
3-ethoxy-propionate, ethyl 3-ethoxy-propiocnate, ethyl ethoxy
acetate, ethyl hydroxy acetate, methyl 2-hydroxy-3-methyl butanoate,
ethyl acetate, n-propyl acetate, i-propyl acetate, n-butyl acetate,
i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl propionate,
ethyl butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate, methyl
acetoacetate, ethyl acetcacetate, and ethyl 2-oxobutanoate;

aromatic hydrocarbons such as toluene and xylene; and

amides or lactams suchasN,N-dimethyl formamide, N,N-dimethyl
acetoamide, and N-methylpyrrolidone.

Of those solvents, from the viewpoints of pigment
dispersability, solubility of components other than pigments, and
coating property, preferred are propylene glycol monomethyl ether,

ethylene glycol monomethyl ether acetate, propylene glycol
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conposition of the present invention in which a green pignent is dispersed
is applied onto the substrate and then pre-baked to evaporate a sol vent,
thereby formng a coating film Next, the coating filmis exposed to |ight
t hrough aphot omask and t hen devel oped by using an al kali ne devel oper. An
unexposed part of the coating filmis dissolved, renoved, and then
post-baked to forma pixel array in which a green pixel pattern is placed
in a predeterm ned arrangenent. Afterthat, the liquid conposition of each

radi ati on-sensjtive . conposition in i ch red or bl ue pi nt i i spersed
o Lo ed MO LYY SHhe L ARBCALRn & SR 1R TGS 6L MRESHe CRRR AR Eate
pre-baki ng, exposure, devel opnent, and post-baking of the each liquid 35
conposi diigthatengeslycrdd dimetbyh athed pidiethydeny gdacelbmeshpilbeshylarray
on the same substrate sequentially, thereby obtaining a color filter in

whi ch piexaékrar cayiohaxangnéhr 2eheptamoye ¢ A disptodnoms, puprmearenand vidale are
pl aced on the substrate. It should be noted that, in the present invention,
the ordef sebrheem NG %fé}i@?lyebwia&ﬁa@e linstpaxiRetibal casdestid bed
above. Exanples of the substraie to be used in formng the pixel may

i ncl ude s, si]jcon, polycarhopate, .pol r, I pol yam
polyanigg%sﬁide, %éé?%&ﬁyinidgFgﬁﬂrther? T%%@%ﬁgu%§§§a e%g%hy beﬂ%%qﬁgbted
to an appropriate pretreatnment such as chem cal ;treatnent with a_sil ane

coupl i ng "&GEREY ~BEOPRETRLRe, SHtaEima3 t PERPHERPTOPAATAFGL i fgMESHPEVETY,
gas- phase reaction nethod, or vacuum deposition, as desired.
acetate, 3-methyl-3-methoxybutyl propionate, n-butyl acetate,

i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl propionate,
ethyl butyrate, i-propyl butyrate, n-butyl butyrate, and ethyl
pyruvate.

The solvent may be used alone or in a mixture of two or more.

Inaddition, in combination with the solvent, a solvent having
a high boiling peoint such as benzylethyl ether, di-n-hexyl ether,
acetonyl acetone, isophorone, caproicacid, caprylicacid, 1-octanol,
l-nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate, diethyl
oxalate, diethyl maleate, y-butyrolactone, ethylene carbonate,
propylene carbonate, or ethylene glycol monophenyl ether acetate
can be used.

The solvent having a high boiling point may be used alone or
in a mixture of two or more.

The content of the solvent is, but not particularly limited
to, from the viewpoint of spreadability, stability, or the like
of the radiation-sensitive composition to be obtained, an amount

inwhich the total concentration of respective components excluding
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When the liquid conmposition of the radiation-sensitive conposition is
applied onto the substrate, there nmay be enpl oyed an appropriate coating
nmet hod such as a spray nethod, a roll coating nethod, a spin coating nethod
(spin coat nmethod) , a slit-die coating nethod, a bar coating nethod, or an
ink-jet nmethod, and the spin coat nmethod and the slit-die coating nethod
are particularly preferred. The coating thickness is, as a filmthickness
after drying, generally 0.1 to 10 pn1 preferably 0.2 to 8.0 pn1 and

particu e abI 0.2 to 6.0 pm . As radl J n I

pi xel , éx%ﬁﬁpg E?ﬁe < %m%%ﬁlB use% Vi%T bie &f S f% g%%ﬁo

ray, far uItraV|oIet ray, electron ra or X-ray, and radlatlon havi n

wavel en§FRIEERGANg a¥G oM 16BOUBEASA N1 Sh pbee iRl TﬁEHEQBBEﬁFéOHo§5of
radiation is generally preferably 10 to 10,000 J/nR2. The

radi at i oespersiivieveocunpopesittsi emcdfidihg phesemﬂvemmvémﬂi¢MEQ@me@Bé§ima t her
chi pping nor peeling in a pixel pattern at the tine of devel opnent even in

an exposer €0atdoaes0by4@8sd/ A8 paktliessarlly addiiiean, exanples of the -
al kal i ne devel oper include an aqueous sol ution of sodium carbonate, sodium

hydr oxi de, po‘rf&ésrgﬂg {9.‘&9&0‘& Eﬁér éh@s *ﬁ%lﬁf&i@@% gelae ne,

1, 8-di azabi cyclo undecane, I aza |cyc 0] -5-nonene

5 prefgured The. gl Kol 06, 9o OBST, IR, 05, 210, AU ML 4 Pty 15l v

present invention.

Hereinafter, amethodof formingthe color filter of thepresent
invention will be described.

First, a light-shielding layer is formed on the surface of
a substrate as required so as to mark off a porticn on which a pixel
is formed. The liquid composition of the radiation-sensitive
composition of the present invention in which a green pigment is
dispersed is applied onto the substrate and then pre-baked to
evaporate a solvent, thereby forming a coating film. Next, the
coating filmisexposedtolight throughaphotomask and thendeveloped
by using an alkaline developer. An unexposed part of the coating
film is dissolved, removed, and then post-baked to form a pixel
array in which a green pixel pattern is placed in a predetermined
arrangement .

Afterthat, theliquidcompositionof eachradiation-sensitive
composition in which a red or blue pigment is dispersed is used,
and, in the same manner as that described above, coating, pre-baking,

exposure, development, and post-baking of the each Iliquid
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organi ¢ sol vent such as nethanol or ethanol, a surfactant, or the Ilike in
an appropriate anmount. It should be noted that washing is generally
performed with water after al kaline devel opnent. As a devel opnent treat nent
nmet hod, there may be applied, for exanple, a shower devel opnent mnethod, a
spray devel opnent nmethod, a dip (imersion) devel opnent nethod, or a paddle
(l'iquid heap) devel opnent nmethod. The devel opnent condition is preferably
at normal tenperature for 5 to 300 seconds. The thus obtained color filter

of the present invention S j gh brightness .and a | arge col.or reproduction
o ea aRaTEERGE 00 Bhy HertRmat LR 2 D50 IO oR TFRYRRE B S LE BB i) ay
device, a color inmage pickup tube elenent, a color sensor, or the |ike. The
col or | PaTRY @R ydeapame gl widhd sequenthalpresdrehn ebheilsd gk Qe t he
color filter of the present invention. Further, as one enbodi nent of the

col or | ifquiteércriyisivhlicHi ppkay devige dvihg thiesenprinmnepntddinrd e red,
radi ati on-sensitive conposition used for formng a coloring |ayer of the

present ghagent LaR BR¥ePEreUBedcEl HAT PhE PhStrePea th RsHdUIM AR tlOr
substrate array as described above, thereby producing a color |iquid

ol or . FpEaaae: tBf kFEsSRE, ARpREL oRa ettt S S RENR Bt e et
invention are B described nore specifically byway of exanples. However, the
present PiXRdersi Rt 3 1Adted Fox E8ato ash OB/ L&l es.

Examples of the substrate to be used in forming the pixel may
include glass, silicon, polycarbonate, polyester, aromatic
polyamide, polyamide-imide, and polyimide.

Further, those substrates may be subjected to an appropriate
pretreatment such as chemical treatment with a silane coupling agent
or the like, plasma treatment, ion plating, sputtering, gas-phase
reaction method, or vacuum deposition, as desired.

When the liquid composition of the radiation-sensitive
composition is applied onto the substrate, there may be employed
an appropriate coating method such as a spray method, a roll coating
method, a spin coating method (spin coat method), a slit-die coating
method, a bar coating method, or an ink-jet method, and the spin
coat method and the slit-die coating method are particularly
preferred.

The coating thickness is, as a film thickness after drying,
generally 0.1 to 10 um, preferably 0.2 to 8.0 um, and particularly

preferably 0.2 to 6.0 pm.

As radiation used in forming the pixel, for example, there
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Preparation of pignent dispersion liquid Preparation Exanple 1 The pignent
dispersion liquid (A-1) was prepared by m xing and dispersing for 12 hours,
in a beads mll, 40 parts by nass of a mxture of CI. Pignment Geen 58 and
C. 1. Pignent Yellow 150 at a ratio of 60/40 (mass ratio) as the col orant
(A , 24 parts by mass of D sperbyk-2001 (manufactured by BYK Japan KK,
concentration of solid 45. 1sbynmass) asadi spersant, and 136 parts by

massof propyl ene 38 glycol nmethyl ether acetate as a solvent. Preparation

Exanpl e 2 The pi nt di spersion liquid._ (A 2). prepared by m xi.n and

i aper STy Per Be8oh Jaseb 1P 13958ade T P R0 LSt Ty miet of TA O 6 of
C.l. Pigment Geen 58 and C.I. Pignent Yellow 138 at a ratio of 40/60 (mass
rati o) F8Yy el almmardy ( Ay X- 12y pand sagjafiaes hagfing spavpyrogbbranging
(manuf actured by BYK Japan KK, concentration of solid 45.1%ynass)

asadi spersanttooand 4136 par s byedesreii.propyl ene glycol nethyl ether
acetate as a solvent. Preparation Exanple 3 The pignment dispersion |liquid

(A-3) was preparedybysiit-dl diskedNdHiSRYH 1S %8ﬁe%31h2§é§%f%ﬁaﬁlpe?@%ﬁ I,

40 parts by mass of° a mxture of C. 1. Pignmenil Geen Pigment G een
36, and.C .. -Pignment Yellow 150 at a .ratjo of 19/.41/40 rati as the
col or antlg'{D /g)o, J Jx 'pa?#hse gff lastsloéjf ﬁﬁnsspletrjb"g/ei(- g(l%ir?ur* zﬁ(:ﬁ%}d p%ye Japan

KK, concentration of solid 45.1% by mass) as a dispersant, and 136 parts by
mass of 1PVERFHERIYNSEDT e Frdeihedt fRiPREBINY RESA18F| YAtP1xel pattern

at the time of development even in an exposure a dose of 400 J/m?
or less.

In addition, examples of the alkaline developer incliude an
aqueous solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethyl ammonium hydrooxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecane, or
1,5-diazabicyclo-[4.3.0] -5-nonene is preferred.

The alkaline developer may be also added with a water-soluble
organic solvent such as methanol or ethanol, a surfactant, or the
like in an appropriate amount. It should be noted that washing is
generally performed with water after alkaline development.

Ag a development treatment method, there may be applied, for
example, a shower development method, a spray development method,
a dip (immersion) development method, or a paddle (ligquid heap)
development method. The development condition is preferably at
normal temperature for 5 to 300 seconds.

The thus obtained color filter of the present invention has

high brightness and a large color reproduction area, and hence is
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Preparati on Exanple 4 The pignent dispersion liquid (A-4) was prepared by

m xi ng and dispersing for 12 hours, in a beads mll, 40 parts by nass of a
m xture of C. 1. Pigment Geen 36 and C. 1. Pignent Yellow 150 at a ratio of
55/45 (mass ratio) as the colorant (A) , 24 parts by mass of D sperbyk-2001
(manuf actured by BYK Japan KK, concentration of solid45. 1%ynass)

asadi spersant, and 136 parts bymass of propylene 39 glycol nethyl ether
acetate as a solvent. Synthesis Exanple 1 Synthesis of al kali-soluble resin

(B) A flask equipped.with a_cooling.condenser and.a stirrer.is fed.wth 2.5
parts b?ﬁgggg‘gg, 2u‘?’%§%ﬂoif2°(r2?ﬁ‘g‘ll%qtlﬁ%lgia?}éY%E‘??rqllS Sla%%viﬁs PACe By mass
of ethylene glycol nononethyl ether acetate, and subsequently fed with 15
parts byMRES§sParkupt habeyeilengaitd, @ £O1lear SeNFPiasy she like.

w- car boxydi capr ol act one nonoacryl ate, 15 parts by mass of

N- phenyl mal ei Fhde,cdBmpatigquby raystell Heépldherphviceetdlacthitaeesttpart s
by mass of styrene, 15 parts by mass of glycerol nononethacrylate, and 5.0

parts bynRes$ioh aneBubkkStyeere1rEh 1teeNaifn theapttferdgamtventtiell .oned by
purging with nitrogen. The reaction solution was then heated to 80C while

1 < bt ) LU LTS 0 B N YL g

the tenperatur e reaction solution
added with 0.5 part by nmass of 2,2'- zobing 4-dinethXIvaIeronittiLg%H and
f ur t her SEYRERRIOHLE PTEFERT et EtliBh S%%rﬁﬂ &F §BReSEBF L E LK GPMPS St a
resin solution
used for forming a coloring layer of the present invention may be
used to form a pixel on a thin film transistor substrate array as
described above, thereby producing a color liquid crystal display

device having particularly high brightness and a large color

reproduction area.

Examples

Hereinafter, embodiments of the present invention are
describedmore specificallybywayof examples. However, thepresent
invention is not limited to the following examples.
Preparation of pigment dispersion ligquid
Preparation Example 1

The pigment dispersion liquid (A-1) was prepared by mixing
and dispersing for 12 hours, in a beads mill, 40 parts by mass of
a mixture of C.I. Pigment Green 58 and C.I. Pigment Yellow 150 at
a ratio of 60/40 (mass ratio) as the colorant (A), 24 parts by mass
of Disperbyk-2001 {(manufactured by BYK Japan KK, concentration of

s0lid45.1%bymass) asadispersant, and 136 parts by mass of propylene
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(solid concentrati on=30sby bynmassThe obtai ned resin had Mv=14, 000 and
Wh=5, 700. The resin solution is taken to be a "resin solution (B-1)".
Exanple 1 Preparation of liquid conposition 400 parts by nmass of the pignment
di spersion liquid (A-1) , 200 40 parts by nmass of the resin solution (B-1)
as the alkali-soluble resin (B), 60 parts by mass of di pentaerythritol
hexaacryl ate as the pol yfunctional nononer (C), 6 parts by nass of

2, 4-di et hyl t hi oxant hone as the radi ati on-sensitive polynerization initiator
(E» 5 parts_by nass of et hanone

1-[9- et H}VC@ (?eﬁBVHyPBBﬁfoﬁF)?tgfﬁ 28aPhELAVERLy| 1-, 1- (0-acetyl oxi me)
(brand name: | RGACURE OX02 manufactured by C ba Speci alty Chem cals Corp.),
2 partsPbgpauesioh Example 2

2,2 -bis(2-chlorophenyl)-4,5,4",5 -tetraphenyl -1, 2" -biimdazol e, and 2

parts by nassThRE gigReaBpEDHSEZSLbh Az el d alrd- Pr apd @repsdled oy mrdemt hyl
et her acetate as a solvent are used and m xed so as to achieve a solid

. Th
concent Lai agﬁgérgg?%lﬁi tpztl{;g‘frﬁsg%/e %pBESds?gﬂﬂulgo : 'e}ﬂ‘:)# grﬁS(OSGOW n)fg The

i quid conpo ron was e I'n accordance wt
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onto a soda gl ass substrate on WhICh S filmfor preventing a sodiumion
fron]beangatlo of 40/60 (mass ratio) as the colorant (A), 24 parts by mass

of Disperbyk-2001 {(manufactured by BYK Japan KK, concentration of
s0lid45.1%bymass) asadispersant, and 136 partsbymass of propylene
glycol methyl ether acetate as a solvent.
Preparation Example 3

The pigment dispersion liquid (A-3) was prepared by mixing
and dispersing for 12 hours, in a beads mill, 40 parts by mass of
a mixture of C.I. Pigment Green 58, C.I. Pigment Green 36, and C.T.
Pigment Yellow 150 at aratioof 19/41/40 (mass ratio) as the colorant
(A), 24 parts by mass of Disperbyk-2001 (manufactured by BYK Japan
KK, concentration of solid 45.1% by mass) as a dispersant, and 136
parts by mass of propylene glycol methyl ether acetate as a solvent.
Preparation Example 4

The pigment dispersion liquid (A-4) was prepared by mixing
and dispersing for 12 hours, in a beads mill, 40 parts by mass of
a mixture of C.I. Pigment Green 36 and C.I. Pigment Yellow 150 at
a ratio of 55/45 (mass ratio) as the colorant (A), 24 parts by mass
of Disperbyk-2001 (manufactured by BYK Japan KK, concentration of

s0lid45.1%bymass) asadispersant, and 136 parts bymass of propylene
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eluted was forned on the surface, by using a spin coater, and then

pre-baked on a hot plate at 90C for 100 seconds to forma coating film
having a fil mthickness of 2.5 pm Next, the substrate was cooled to room
tenperature, and then the coating filmwas exposed to radiation each havi ng
wavel engths 41 of 365 nm 405 nm and 436 nmin an exposure dose of 400
J/n2 through a photomask (slit width of 90 pm by using a high-pressure
mercury |anp. Then, a shower devel opnent was performed by discharging a

devel oper_at -30C _f including 0,04% by nass .of pot assi um hydr oxi de aqueous
solutioﬁEXFO%SEFBEVE £ e§u%§FF3F8 £5r 20§°4¥EBRds under the condition of a

devel opnent pressure of 110 kPa and a developer flow of 1.2 L/mn. After
that, tHRE¥nshBstpaEEalRdewdshed with ultrapure water, air-dried, and then
further post-baked in a clean oven at 220C for 30 mnutes to forma pixel
array i sBymhhebia gfeeaikadtirepéubiapedspnxéB)pattern was arranged on the
substrate. The obtai ned pixel pattern on the substrate was observed with a

light mcroscape)agRdefgippes RDEH egatd PN mArddidéh oy thes Bl %eli rrRat igr n nor
chi pping on a pattern édge was confirmed. Evaluation for chromaticity The

l'iquid It Led,o .hr.ee ,s .at. on
whi'oh SECBUR Tt ToP bt e e BL 2 s AP B 4 B iR 5 e o
the surface, with change of revol ution speed. by usin spin coater, and
then pr 8DBak30 RAT I ot Maparel sthydens SEYEOEH R %‘Ee’f]gyfoertﬁﬁ%a&?t@&&t'i ng
films having different film thicknesses.

and subsequently fed with 15 parts by mass of methacrylic acid,

10 parts by mass of w-carboxydicaprolactone monoacrylate, 15 parts
by mass of N-phenylmaleimide, 33 parts by mass of 2-ethylhexyl
methacrylate, 12 partsbymass of styrene, 15 parts bymassof glycerol
monomethacrylate, and 5.0 parts by mass of a-methylstyrene dimer
(chain transfer agent), followed by purging with nitrogen. The
reaction solution was then heated to 80°C while stirring slowly
and followed by polymerizing for 3 hours while maintaining the
temperature. After that, the reaction solutionwas heatedto 100°C,
added with 0.5 part by mass of
2,2" -azobis(2,4-dimethylvaleronitrile), and further continuously
polymerization was undergone for 1 hour to afford a resin solution
{solid concentration=30%bymass). TheobtainedresinhadMw=14,000
and Mn=5,700. The resin solution is taken to be a "resin solution
(B-1) ",

Example 1

Preparation of liquid composition

400 parts by mass of the pigment dispersion ligquid (A-1), 200
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Next, those substrates were cooled to roomtenperature, and then the
coating fil mwas exposed to radiation each havi ng wavel engths of 365 nm
405 nm and 436 nmin an exposure dose of 400 J/n2 through a photonask by
using a high-pressure nmercury lanp. Then, a shower 42 devel opnent was
performed by di scharging a devel oper includingO 04% by mass of a potassium
hydr oxi de aqueous solution at 23 C onto those substrates under a

devel opnent pressure of 1 kgf/cnR (nozzle size of 1 mm . After that, the

substrat S..wa wict houl tr r r j r-drjed, a n fur r
post-baﬁ%& i an C %%nogvgﬁl%a%eggglcgowgtr‘:%f@ n‘Iﬂn_ult)es‘:’1 % gchfeo;gl %ktéﬂgotsfogé{bpgern of
200 x 200 pmon the substrate. The obtained dot pattern was neasured for a

chr omat F&FELP (Bdor BPNBREL§aPVIERSE Y5 BREHAGTEhMAUs REAARERHGSH 3% O E

colorinetric systemwith a Clight source in twd-degree field of view by
usi ng atdel orpahafyzeti¢MIPD20@homeuf adCired By Qesttkea Byectmass cs of
Co.,Ltd.). The chromaticity coordinate value (x) and the tristinulus value

(Y) at 2,eo@sianl lehioranttiche £0@hd Al Eat Veh Use ¥t evdeianmaiedddiom t he
neasurenent results. The evaluation results are shown in Table 2. The

hi gher 1 repregents higher Lght triapsm t e (k4 ght Nas
gi ven. E}xgx‘&%}éggrg toqg)énd Cgrrpar%%ilf\%g Exanpl es rﬁé‘é{’% 8 ‘lIHhe i qui '

Exanp! o 11 PSR E SRt e TPy LR RS * F TR deRi IConponent o ver e
changed as shown in Table 2. Next, evaluations were perfornmed in the sane
manner 3s (Ehacetiyd oxiaep ébrand pape : (IRFATHRE CX§qi BarBrpesIreetay (GP2 t o
(G4 Specialty Chemicals Corp.), 2 parts by mass of
2,2'-bis(2-chlorophenyl)-4,5,4"',5'-tetraphenyl-1,2'-biimidazol
e, and 2 parts by mass of 2-mercaptobenzothiazole, and propylene
glycol monomethyl ether acetate as a solvent are used and mixed
so as to achieve a solid concentration of 20.0%, to thereby prepare
a liquid composition (G1).
The liquid composition {Gl) was evaluated in accordance with
the following procedure. The evaluation results are shown in Table
2.
Evaluation of aggregation particle and sensitivity
The liquid composition (Gl) was applied onto a soda glass
substrate, onwhich 8i0; film for preventing a sodium ion from being
eluted was formed on the surface, by using a spin coater, and then
pre-baked on a hot plate at 90°C for 100 seconds to form a coating
film having a film thickness of 2.5 um.

Next, the substrate was cooled to room temperature, and then

the coating film was exposed to radiation each having wavelengths
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were each used instead of the liquid conposition (@) The results are shown
inTable 2. 43 r r r r 11 ~, , 2 2r 0L L L1 L1 LDIl ~I ~1 ~ HQOQ
-r b 0Q UNNNNNI NNNNNN NQf{ Ya NCENNNNI NNNNN

N ~r QU a OlIn NInIfl I If2 (20112 InIfl Inf:l OaMNIT 1T 1T 1 1 I I

Il Il LDI~IlpaoOl I I'l ~11

of 365 nm, 405 nm, and 436 nm in an exposure dose of 400 J/m’ through
a photomask (slit width of 90 um) by using a high-pressure mercury
lamp. Then, a shower development was performed by discharging a
developer at 30°C £ including 0.04% by mass of a potassium hydroxide
aqueous solution at 23°C onto the substrate for 90 seconds under
the condition of a development pressure of 110 kPa and a developer
flow of 1.2 L/min. After that, the substrate was washed with
ultrapure water, air-dried, and then further post-baked in a clean
oven at 220°C for 30 minutes to form a pixel array in which a green
stripe-shaped pixel pattern was arranged on the substrate.

The obtained pixel pattern on the substrate was observed with
a light microscope, and neither aggregation particle on the pixel
pattern nor chipping on a pattern edge was confirmed.
Evaluation for chromaticity

The liquid composition (Gl) was applied onto three soda glass
substrate, onwhich 8i0; film for preventing a sodium ion from being
eluted was formed on the surface, with change of revolution speed
by using a spin coater, and then pre-baked on a hot plate at 90°C
for 4 minutes to form three coating films having different film
thicknesses.

Next, those substrates were cooled to room temperature, and
thenthe coating filmwas exposedtoradiationeachhavingwavelengths
of 365 nm, 405 nm, and 436 nm in an exposure dose of 400 J/m? through

a photomask by using a high-pressure mercury lamp. Then, a shower
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development was performed by discharging a developer including0.04%
by mass of a potassium hydroxide aqueous solution at 23°C onto those
substrates under a development pressure of 1 kgf/cm® (nozzle size
of 1mm). After that, the substrate was washedwithultrapure water,
air-dried, and then further post-baked in a clean oven at 220°C
for 30 minutes to form a dot pattern of 200 x 200 um on the substrate.

The obtained dot pattern was measured for a chromaticity
coordinate value (x, y) and a tristimulus wvalue (Y) in a CIE
colorimetric system with a C light source in two-degree field of
view by using a color analyzer {MCPD2000 manufactured by Otsuka
Electronics Co.,Ltd.). The chromaticity coordinate value (x) and
the tristimulus value (YY) at a constant chromaticity coordinate
valueyweredetermined fromthemeasurement results. Theevaluation
results are shown in Table 2. The higher Y value represents higher
light transmittance (brightness) was given.
Examples 2 to 6 and Comparative Examples 1 to 8

The liquid compositions (G2) to (Gl4) were prepared in the
same manner as that in Example 1, except that types and amounts
of constituent components were changed as shown in Table 2.

Next, evaluations were performed in the same manner as that
in Example 1, except that the liquid compositions (G2) to (Gl4)
were each used instead of the liquid composition (G1). The results

are shown in Table 2.
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Ari Nt+l d If1107 N7 NHt~2ri C7I1fl HHr HWHOUL NNQ Nyl N
NJNr NrJ NN~ N~+ N arar-11 4rlaf61ld6ri s4rri krlba

ri r6ryb Qbr-, aaaaaaasaaa EEEEEETrt EmETrt Ert Ero E
roeroErt E XXXXXXEXEXEXEXEXEXEXEX WWWWWWOW
OWOWOWOWOWOWOWUUUUUUUUCGC1: dipentaerythritol

hexaacrylate D-1: 2,4-diethylthioxanthone D-2: a m xture of
2-i sopropyl t hi oxant hone and 4-i sopropylthioxant hone (trade nane: DAROCURE

| DX, ma t_J{Lac ured b ggba Spegial t epicals Inc.) D-3: ethanone,
1-[9- et hyt: 6éf§?%?ﬁ§¥ ﬁ%B??) -F‘E}.C?FE%C?%%OI -3-yl]-,1-(Oacety | oxine)
(trade nanme: | RGACURE OX02, nmanufactured by C ba Specialty Chemcals Inc.)
D-4: 2P2LlipPst2diffFBYbpReRyANLACEBEA 5 -tetraphenyl -1, 2' -biinidazol e D-5:
2- mer capt obenzot hi azol e D 6: _
2- benzyD-2:di nmetahy| anmaatiured- norehol i napheapdndapldie-dxagrdiona r adeandne:
| RGACURE369, manufactured by C ba Specialty Chemcals 1Inc.)
4-isopropylthioxanthone (trade name: DAROCURE IDX, manufactured
by Ciba Specialty Chemicals Inc.)
D-3: ethanone,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-ylj-,1-{0-acety
loxime) {(trade name: IRGACURE 0X02, manufactured by Ciba Specialty
Chemicals Inc.)
D-4:
2,2'-bis(2-chlorophenyl)-4,5,4"',5'-tetraphenyl-1,2'-biimidazol
e
D-5: 2-mercaptobenzothiazole
D-6:
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butane-1-one
(trade name: IRGACURE 369, manufactured by Ciba Specialty Chemicals
Inc.)
D-7: benzophenone

D-8: 2,4-diethylaminobenzophenone

D-9: 2,4-dimethylamincbenzophenone
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D-7: benzophenone D-8: 2, 4-diethyl am nobenzophenone D 9:

2, 4-di met hyl am nobenzophenone 45 Table 2 Liquid Aggrega- Pattern Chromati c-
Chromatic- Y value conpo- tion chipping ity Xity Y sition particle Exanple
1 Gl Absent Absent 0.292 0.600 57.8 Exanple 2 & Absent Absent 0.292 0.600
57.5 Exanmple 3 G3 Absent Absent 0.332 0.540 74.0 Exanple 4 (4 Absent
Absent 0.292 0.600 55.6 Exanple 5 G5 Absent Absent 0.292 0.600 57.7

Exanple 6 G5 Absent Present 0.292 0.600 57.6 Conparative Exanple 1 G7

Pr esent %% ent 0.292 0.600 57.6 Conparative Exanple 2 &8 Present Absent
0.292 07®P6°57.5 Conpar ative Exanple 3 (3 Absent Present 0.292 0.600 57.9

Cﬁ nparati ve EXanple 4 {4{i&T€agateAPSENbalezad U. SHkbmAfil AP EVe Y value
Exanpl e 5 Gl1 Absent |Aasgbt |0. 202:0. 6Q0cki4pbng Conpatey ive Exampke 6 Gl2
Present Absent 0.292 [0siQ6n55p8rticarparati ve Exanpl e 7 GL3 Absent Present
0..292 0.F@80plE/16 Conparati Ve Exsmpl e! 8 XBkénPr esent oPresent | 0. 2920®. 600 55785
s showExpmplEapl es 1 |and22, whabs<Gtl . | Pixhrent Greenth®2anas |use@deas the 57.5
col or antExamglet Ae t hi dxari2hone- Bassed conpEhsedt was uséd332as t he Pob4Mer il zatdi-on
i ni_tiatdxampleval ue of| | iGght |t r Apsantt t ancidsenthilch wWAs2¥n | ndex 9%f00 55.6
bright néxamplga& hi gh,| n&Sagdr edbsdnsn parikisebe 0.292 0.600 57.7
Example 6 G6 Absent Present 0.292 0.600 57.6
Cowparative Example 1 G7 Present Absent 0.292 0.600 57.6
Comparative Example 2 G8 Present Absent 0.292 0.600 57.5
Comparative Example 3 G9 Absent Present 0.292 0.600 57.9 |
Comparative Example 4 Gl0 Present Absent 0.332 0.540 74.2
Comparative Example & G111 Absent Absent 0.292 0.600 54.6
Comparative Example 6 Gl2 Present Absent 0.292 0.600 55.8
Comparative Example 7 G13 Absent Pregent 0.292 0.600 57.6
Comparative Example 8 Gl4 Present Present 0.292 0.600 57.5

As shown in Tables 1 and 2, when C.I. Pigment Green 58 was
used as the colorant and the thioxanthone-based compound was used
as the polymerization initiator, Y value of light transmittance,
which was an index of brightness, was high, no aggregation particle

occurred on a pixel, and no chipping was confirmed in a pattern.
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occurred on a pixel, and no chipping was confirned in a pattern. 46 WHAT IS
CLAIMED I'S: 1. A radiation-sensitive conposition used for formng a green

pi xel , conprising: a colorant (A); an alkali-soluble resin (B); a

pol yfunctional nmononer (C); and a radiation-sensitive polynerization
initiator (D) wherein - the colorant (A) conprises C.I. Pignent G een 58;
and the radiation-sensitive polynerization initiator (D) conprises a
conpound represented by the following formula (1): O RLRZ S/ Ra R4 (1)

wher e Fﬁﬂ%@ g% §§${M$Sdf%endently represent a hydrogen atom an al kyl group
havi ng atons, oran al koxy group having 1 to 18 carbon atons.
2. The radiation-sensitjve conposition according to_claim1, wherein the
radi ati on- sensi A XAt ipRr 931 bhVe oMt 10D used e f CEBRPIISE5E8R | east
one kind of a conpound selected from the group consisting of an
acet opheiwak, coomooising: bi i m dazol e conpound, and an 0-acyl oxi ne conpound.
47 3. A color filter conprising a pixel which is formed by using

a colorant (A);

an alkali-soluble resin (B);

a polyfunctional monomer (C); and

aradiation-sensitive polymerization initiator (D), wherein:

the colorant (A) comprises C.I. Pigment Green 58; and

the radiation-sensitive polymerization initiator (D)

comprises a compound represented by the following formula (1):

0 R!

RZ

R* (1)
where R' to R* each independently represent a hydrogen atom,
an alkyl group having 1 to 18 carbon atoms, oran alkoxy group having

1 to 18 carbon atoms.

2. The radiation-sensitive composition according to claim 1,
wherein the radiation-sensitive polymerization initiator (D)
further comprises at least one kind of a compound selected from
the group consisting of an acetophenone compound, a biimidazole

compound, and an O-acyloxime compound.
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t he radi ati on-sensitive conposition according to claiml or 2. 4. A color
liquid crystal display device conprising the color filter according to
claim3. 48

3. Acolor filter comprising a pixel which is formed by using

the radiation-sensitive composition according to claim 1 or 2.

4. A color liquid crystal display device comprising the color

filter according to claim 3.
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