F 1 RADI ATI ON SENSI TI VE COVPCSI TI ON FOR COLCR FI LTERS, METHOD FOR THE
PREPARATI ON OF THE SAME, COLOR FILTER AND COLOR LI QUID CRYSTAL DI SPLAY
DEVICE 5 Field of the Invention The present invention relates to a radiation
sensitive conposition for color filters, a nethod for the preparation of
the sane, a color filter and a color liquid crystal display device. Mre
specifically, it relates to a radiation 10 sensitive conposition for color
filters whi RADIATTION FENSIT IVEh COMBROSTITONr E08f CALOB| BILTERBer MEBHODSe i n
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filter having red pixels fornevdrompierilfy reeyair on sensitive conposition

for color filters, and a <color liquid crystal display device having the
color filter. Description of the Prior Art As neans of manufacturing a
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unexposed portion, and post-baked in a clean oven or on a hot plate to

obt ai n col odepibas.s VMozkespeoifibcallyl44502edatiesPtg a3rg@2atjiopthe term
"JP- A" used rein _means.an "upexam.ned .. ubl i shed. Japa e _pat ent
appl i ca?ﬁon's)e.n Rl 33 sﬁgglope fhcacfloar Ifilé?fle%sc‘f é?ﬁll%il%ﬁr}eé\? g§6i ce
conpri si ng anDInindfiddteires bFulad deave Fighebr Fght G88sindefFandmikeioa col or

filter having high transmttance is now growng. To _neet this_denmand, as
di scl osed bypnfreafdegbionrFeier 1iquid crystal display devices and color

image pick-up devices, a method for the preparation of the
same, a color filter having red pixels formed from the
15 radiation sensitive composition for color filters, and a

color liquid crystal display device having the color filter.

Description of the Prior Art

As means of manufacturing a color filter from a colored
20 radiation sensitive composition, there is known a method in
which a coating film of the colored radiation sensitive
composition is formed on a substrate or a substrate
comprising a 1light screening layer having a desired pattern,
exposed to radiation through a mask having a desired pattern
25 (to be referred to as "exposure” hereinafter), developed with
an alkali developer to dissolve and remove an unexposed
portion, and post-baked in a clean oven or on a hot plate
to obtain color pixels (refer to JP-A 2-144502 and JP-A
3-53201) (the term "JP-A" as used herein means an "unexamined
30 published Japanese patent application").
Since it is desired that a 1liquid crystal display device
comprising a color filter should have high brightness, demand
for a color filter having high transmittance is now growing.

To meet this demand, as disclosed by JP-A 2002-372618, it



2 1is known that use of a conmbination of C. I. Pignent Red 254 and C. |
Pignent Red 242 is particularly effective as a pignent for formng red

pi xels. Along with the recent spread of digital video canmeras 5 and
high-vision TV's, demand for color liquid crystal display devices capable
of displaying a deep color such as a deep blue winter sea or bright red
setting sun is rising. If the "blackness" of a black display portion is not
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filter are also becoming larger in size. It is known that
15 when the substrate becomes large in size, it is difficult
to form a uniform coating £ilm on the entire surface of the
substrate. Typical coating techniques for radiation
sensitive compositions for color filters include central
drop coating, slit & spin coating, and slit coating. It is
20 found that when these coating techniques are employed, the
rheology of the coating solution itself has a great influence
upon coating efficiency. Although the desired rheology of
the solution is a Newtonian solution in terms of coating
efficiency, when the dispersion efficiency of a pigment
25 dispersion is low, the resulting dispersion tends to become
a non-Newtonian solution. In this case, with a coating
technique for controlling the thickness of a £film by rotation,
such as central drop coating and slit & spin coating
technigques, there is a difference in film thickness between
30 the center portion and the end portion of the substrate. Even
with a slit coating technique with no rotation, delivery and
leveling properties become worse, thereby causing a coating
failure such as nonuniformity in f£ilm thickness or the

formation of a streak. Therefore, a radiatilon sensitive



f-ormation of a streak. Therefore, a radiation sensitive 3 conposition for
color filters having rheol ogical characteristics close to those of a

Newt oni an solution is desired. 5 Summary of the Invention It is an object
of the present invention to provide a radiation sensitive conmposition for
color filters which provides red pixels3having high transmttance and high
contrast ratio and has rheol ogi cal characteristics suitable 10 for the

appl i cati on cdmposrigm foedccldstiiditerd thawingatbhesrloghijesdt of t he present
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still anot hejedPiesgl of the present invention 15 to provide a color filter

and a color liquid crystal display device having the color filter in
connection with the method for the preparation of the radiation sensitive
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group-contai'’hi ng unsaturated nononer” conprising (nmeth) acrylic acid, (c2)
an N-subst i teprtrastreitiodandihg rBeodvglicaliclmrmactEmic twidcs sodtabdegr oup

(et by acby) 4 B AR TTY ettt RE S e Boc ) acryiate,
benzyl (neth)acrylm s atlotherobb P oFeiHY peeyeat AnvediH 6 pROvide
macr onononer and pol ynet hyl nethacrylate nmacronononer, (D) a pol yfuncti onal
nononer, (E)adnetkpdtfem the preparation of the radiation sensitive
composition for color filters of the present invention.
It is still another object of the present invention

15 to provide a color filter and a color liquid crystal display
device having the color f£ilter in connection with the method
for the preparation of the radiation sensitive composition
for color filters of the present invention.

Other objects and'advantages of the present invention

20 will become apparent from the following description.

Firstly, the above objects and advantages of the
present invention are attained by a radiation sensitive
composition for color filters, comprising (A) a pigment, (B)
a dispersant, (C) an alkali-soluble resin comprising a

25 copolymer of (cl) a carboxyl group-containing unsaturated
monomer comprising (meth)acrylic acid, (c2) an N-substituted
maleimide and (c3) at least one selected from the group
cdnsisting of styrene, a-methylstyrene,
p-hydroxy-o-methylstyrene, methyl (meth)acrylate,

30 2-hydroxyethyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, glycerol mono(meth)acrylate,
polystyrene macromonomer and polymethyl methacrylate
macromonomer, (D) a polyfunctional monomer, (E) a radiation

sensitive radical generator and (F) a solvent, wherein



sensitive radical generator and (F) a solvent, wherein 4 the pignent (A)
contains 20 wt% or nore of C.I. Pignent Red 242 and has an average particle
dianeter "r" (nm of 50 to 200. The term "radi ation" as used herein
Lncludes visible 5 radiation, ultraviolet radiation, far ultraviolet

radi ation, electron radiation and X-radiation. Secondly, the above objects
and advantages of the present invention are attained by a nethod for the
preparation of theahabpigmeatli(at)i contansstiovetécpmsirei ofi f.ar. 2lgmehtr

filters, conprising the steps of: dispersing (A a pigngnf which contains 20
Wt % or nor e R&SF 244 ang; e AR RYGTEES Eﬁﬁtﬁﬁgea l%"é?%r'ge Dar' @™ @faPnet er

| arger than pGgynin a nediumcontaining (B) a dispersant, at |east part
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the presentelidterdn aradilat iddn aineX-madiardlow. filter having red pixels
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dispersing (A) a pigment which contains 20 wt% or more
of C.I. Pigment Red 242 and has an average particle diameter
larger than 200 nm in a medium containing (B) a dispersant,
at least part of (C) an alkali-soluble resin and at least

15 part of (F) a solvent; and

mixing the obtained dispersion with (D) a
polyfunctional monomer, (E) a radiation sensitive radical
generator and optionally (C) the alkali-soluble resin and
(F) the solvent.

20 Thirdly, the above objects and advantages of the
present invention are attained by a color filter having red
pixels formed from the above radiation sensitive composition
for color filters.

In the fourth place, the above objects and advantages

25 of the present invention are attained by a color liquid

crystal display device having the above color filter.

Detailed Description of the Preferred Embodiments

The present invention will be described in detail
30 hereinunder.
(A) pigment
The pigment in the present invention contains C.I.
Pigment Red 242 according to color index (C.I.; issued by

The Society of Dyers and Colourists, the same shall apply



-Fhe Soci ety of Dyers and Col ourists, the sane shall apply 5 hereinafter).
The pignent in the present invention may further contain other pignment: as
the case may be. Although the above other pignment is not particularly 5
I-imted, it is preferably an organic pignment because high purity, the
devel opment of a highly transparent colos and heat resistance are required
for a color filter. Exanples of the above other organic pignent are
conpounds cliesssfraftemt.o a group of pignents according to 10 color index,
specifically conpqunds haV| g.,the foll ow ng col or .i.ndex nunbers: C.I.
P gment vel | ow 12,78 P A0 FBE) BReps At IRvaB R, ey SR C i

Pi gment  Yel | @y tldfin Qﬁhezplgm@frantvea @M GaseCrlay Begment Yel low 24, C.I.
Pigment Yellow 31, C.I. %mant 15 Yellow 55, C.I. Pignent Yellow 83, C.I.

Pi gnment Yel | ow 93 Alté}olughP aﬁeﬁbovewwqaytg@nt i Qﬁénpa%F-PBMIi-U C 1.

Pigment Yel |y n 0 0, ClI.
Pi gnent Yel | ow%‘géd g'tjl {l grrent q& s %%%angg Pigbl g%ne%tecéﬁ%k Wl% 5 CI.
Pi gnent Yel Iimwilfip, thd .deifelfdipyrert o‘felal bwghd§y &mrdn€phreRitgoedbrYahdow 211;
C.1. Pignent. Oange 5, C. |I. Pignent Orah3 e 13, C.I. Pignent Oange 14, C. 1.

Pi gnent Oaﬁg%atzﬁe%sfta‘}ﬂegr?e"rﬁ or @ qolgs ™range 36, C. 1.
Pignent Orange 38.pyanlp1dd YPeithe Qb%%e o%%e&o'rga%h%@.bm@iﬁng%e‘l?’ Cl.
Pigment Orange 46, 25 C. 1. Pigment Orange 49, C’1. Pigméent Orange 51, C.I.

Pi gnent Oramg@@indi:dlasmgﬁmﬂ 1®tangegm1,1p @f pl@rrg:m aCccamgdn@dto C. |.
pi oot 16 angE s AP 1S DAL SRIPOURAs DRy P ahe ghirged 1, c
. Pignment Reshdr {addx (@ gnentndsesers: C.I. Pignent Red 9, C. 1. Pignent Red
17, C1. Pi gn'ent Red 31, C 1. Pi gn'ent Red 32, C._I. ment_ Red 41, C. 1.
Pi gnent C.I. Pigment Yellow 12,C.I. Pigment Yellow 19 .I. Pigment
Yellow 14, C.I. Pigment Yellow 17, C.I. Pigment Yellow 20,
C.I. Pigment Yellow 24, C.I. Pigment Yellow 31, C.I. Pigment
15 Yellow 55, C.I. Pigment Yellow 83, C.I. Pigment Yellow 93,
C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.I.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 153, C.I'. Pigment Yellow 154,
C.I. Pigment Yellow 155, C.I. Pigment Yellow 166, C.I.
20 Pigment Yellow 168 and C.I. Pigment Yellow 211;
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.I. Pigment Orange 36, C.I. Pigment Orange 38, C.I. Pigment
Orange 40, C.I. Pigment Orange 43, C.I. Pigment Orange 46,
25 C.I. Pigment Orange 49, C.I. Pigment Orange 51, 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
30 C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 5,
C.I. Pigment Red 9, C.I. Pigment Red 17, C.I. Pigment Red
31, C.I. Pigment Red 32, C.I. Pigment Red 41, C.I. Pigment
Red 97, 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,



-Red 97, C. 1. Pignent Red 122, C I. Pignent Red 123, C. 1. Pignment Red 144,
C.l. Pigment Red 149, C 1. Pignent Red 166, 6 C.I. Pignent Red 168, C. |

Pigment Red 170, C. I. Pignent Red 171, C.I. Pignent Red 176, C. 1. Pignent
Red 177, C 1. Pigment Red 178, C. 1. Pignent Red 179, C I. Pignment Red 180,
C.l. Pignment Red 185, C I. Pignent Redé6l87, C.I. Pignent Red 202, 5 C. I

Pignent Red 206, C. |I. Pignent Red 207, C I. Pignent Red 208, C |. Pignent

Red 209, C. F.IPRiRhemenR&e®148,C 1. Pigment REEITOU5C.C.| PighgnbiRedRed 220,

C. 1. Pignen e 1,.C | i t Re o i n ed, 24 C 1

Pi gnent Redtlzgdhdc'% PFQBFB%EE%‘QEE’% '2&5?' @%?“e&tgﬁ%gtlg@d% Z%Jérfén%i gnment
Red 10 264ra@adi@sl,.cPIgnengménd Réd. 11 ©fFI! hebgménbheRedrpsoj C I gnents,
at |east one selected fromthe group consisting of C.I. Pignent_ Yellow

139, C.I. PP3ABeRtRe®dd>3s8C-E. IP1PrepbRedrb7 177 bindigment RegiiR - Red 254
|s prefesreg, rang fndy+ Red™OE, R 294 drentlRe8H 7 C\0. 51! PiBhEhEIR&ES. The
above other organiT pignents nmay be uséd alone or 1n conbihation of two or
nore. The c@0Bent.Df PCgmentFRed2M9 ,RedI 223 gmenithRedinent . of Pidmept esent

100wt 9% paRefoaiarl §-brobSomens Bed: 320000t o et et AL L e - e
pi xel s havi pg gheRitdRed QU I @St . B dife @ Reld B3t r@NsMipiigread R P4 Obt ai ned,

and a radiation sensitive conposition for color filters having rheol ogical
char act eri sCi-ds Bigmemt Kedbr Sbael epplRicmendnRed 262, & .|Tar BéowpreRedibst rat e

can be P&’t aiz%‘idanh” t he gg_sﬁlgﬂtt hg_&e?%on, C.1. Pignent Red 242 and ot her
pi gnent” may Dbe purlFFed yore-crystallization, re-precipitation, solvent

cleaning, sublinaohbnofvahese1ohherioggania pbgmémasioatthgasbfobefore use
oo oL e 30oTs BSLAUBLPRLLE Sl BTELEL of e ol BRI B0 1
139, C.I. Pigment Orange 38, C.I. Pigment Red 177 and C.I.
Pigment Red 254 is preferred, and C.I. Pigment Red 254 is
15 particularly preferred.

The above other organic pigments may be used alone or
in combination of two or more.

The content of C.I. Pigment Red 242 in the pigment of
the present invention is 20 wt% or more, that 1s, 20 to 100

20 wt%, preferably 30 to 100 wt%, particularly preferably 50
to 100 wt%. By using this pigment, red pixels having a high
contrast ratio and high transmittance can be obtained, and
a radiation sensitive cdmposition for color filters having
rheological characteristics suitable for the application of

25 a large-sized substrate can be obtained.

In the present invention, C.I. Pigment Red 242 and other
pigment may be purified by re-crystallization,
re-precipitation, solvent cleaning, sublimation, wvacuum
heating or a combination thereof before use as required.

30 The average particle diameter "r" of the pigment used
in the present invention is 50 to 200 nm, preferably 50 to
150 nm. By using a pigment having the above average particle
diameter "r", red pixels having a high contrast ratio and

high transmittance can be obtained. The term “average



-*¥50 nm By using a pignment having the above average particle dianmeter "r",
red pi xels having a high contrast ratio and high transmttance can be
obtained. The term "average 7 particle dianeter"” as used herein neans the
average particle dianmeter of secondary particles which are aggl onerates of
the primary particles (fine nonocrystal s} of the pignent. As for the
particle size distribution (to be sinply 5 referred to as "particle size
di stri buti oPattdicdiendiamefent as nseddanain pepast the eyvesfagehpaptgadat used
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preferably &Ghevgpitdtarppartficies {(dtial. mbﬁo&hgspiagm;nbfhahéngiginen,above

average particle dianmeter. and garticle Si ze distributkzn can be Erepared by
mi xing and di spe”S FQTcShfePaFALFYCafirPaBtetEIPUtEPRERP REJSEEPLY t s
average parbidddg URTBILE "pardgRalakh Ye! & 96F 18 L08R 2B nadtd ropbEonal |y
other pignent (its average particle dianmeter 15 is generally larger than 300
nm into (B)the diesyomdaayt pagticles af kblhé -pigmdrite used Anattieapsekesht whil e
t he obt ai ned,l_HFi nent m xed sol ution.ii rrihlped with_a E”EL sach ag a bead
mll or rol ST L%Re SARRGEYaPRES 15 §ReREVIL 9y 8nRARF LG epPEpRPER  as a

pi gment di SpgF Jidverage pBrtdcspedsanttExaspl @) Gim A olinddPEozano west he
present invention include polyoxyethyl ene al kyl ethers such as

pol yoxyet hylahdioneyyBrefanadly $9 yod ethyoxise oft d&eytodader and 25
Dol YoxySPhyl ane. n-ost DFERERE PR K VEL e g o R FRbEL oI BEBReReE)) ™
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average particle diameter is generally larger than 300 nm)
and optionally other pigment (its average particle diameter

15 is generally larger than 300 nm) into (B) a dispersant, (C)
an alkali-soluble resin and a solvent while the obtained
pigment mixed solution is milled with a mill such as a bead
mill or roll mill. The thus obtained pigment is generally
prepared as a pigment dispersion.

20
(B) dispersant

Examples of the dispersant in the present invention
include polyoxyethylene alkyl ethers such as polyoxyethylene
lauryl ether, polyoxyethylene stearyl ether and

25 polyoxyethylene oleyl ether; polyoxyethylene alkylphenyl
ethers such as polyoxyethylene n-octylphenyl ether and
polyoxyethylene n-nonylphenyl ether; polyethylene glycol
diesters such as polyethylene glycol dilaurate and
polyethylene glycol distearate; sorbitan fatty acid esters;

30 fatty acid modified polyesters; tertiary amine modified
polyurethanes; and polyethylene imines. These dispersants
are avalilable on the market under the trade names of KP (of
Shin-Etsu Chemical, Co., Ltd.), Polyflow (of Kyoeisha
Kagaku Co., Ltd.), F Top (of Tokem Products Co., Ltd.),



ol yur et hanes; and pol yet hyl ene i m nes. These dispersants are available on
the market under the trade nanes of KP (of Shin-Etsu Chemcal, Co., Ltd.),
Pol yfl ow (of Kyoeisha Kagaku Co.., Ltd.), F Top (of Tokem Products Co.,
ktd.), 8 Megafac (of Dainippon Ink and Chemcals, Inc.), Florade (of
Sumtonmo 3MLimted) , Asahi Guard and Smirf lon (of Asahi dass Co. |,
Ltd.), Disperbyk-101, -103, -107, -110, -111, -115, -130, -160, -161, -162,
-163, -164, Melg‘nﬁaG 166, Daiyippon gmk ang2Chemicady, dint - ROFLopeideBYRECheni e

22000, 2ap00 AR RGAST 8 00nt GHFLL AR Raretk Log Rt eR% ) erics
46, 47, 48, A, L4849, DABHRTHE5Q.01EFKR01P4Q0, 4000, -4010,- 14015136050,

4055, 4560, 4800, EFKA PO|¥H’EI’400 401, 402. 403, 10 450, 451 and 453 (of
EFKA Cheni calléo - 16[t:d-$62antl &34 s3&4 - PR6821- 166 8257 Qof 180 nokBRe Fine
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of two of nore. The amount of the dispersant In the presént i|nvention
(in terns ofSs0da.d mam.ntl)BZ@,prléfQ@mabIlWODOt,o mqﬁarmotop mq;m,, nor e

o gmont () 24k h2ehoe FEb0and SHBa Tt tviBle ik L Bhar

wei ght, the @éor@gewst@bsl i45400f 4580, obtzabneﬂpmrﬂ;ﬁmda 01078y, how@r and
when the 20 anount is |arger t han 50 parts b ght, the residue may be
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pi grent . of two or more.

The amount of the dispersant in the present invention

15 (in terms of solid content) is preferably 1 to 50 parts by
weight, more preferably 3 to 30 parts by weight based on 100
parts by weight of the pigment (A). When the amount of the
dispersant is smaller than 1 part by weight, the storage
stability of the obtained composition may lower and when the

20 amount is larger than 50 parts by weight, the residue may
be produced on the substrate.

The solvent used for the preparation of the pigment
dispersion is identical to a solvent which will be described
hereinafter for the radiation sensitive composition for

25 color filters in the present invention.

The amount of the solvent for the preparation of the
pigment dispersion is preferably 500 to 1,000 parts by weight,
more preferably 700 to 900 parts by weight based on 100 parts
by weight of the pigment.

30 To prepare the pigment dispersion by using a bead mill,
glass beads or titania beads having a diameter of about 0.5
to 10 mm are used to mix and disperse the pigment mixed
solution preferably while it is cooled with cooling water

or the like.



30 To prepare the pignment dispersion by using a bead mlIl, glass beads or
titani a beads having a dianeter of about 0.5 to 10 mmare used to m x and
di sperse the pignent m xed solution preferably while it is cooled with

gooling water or the like. 9 The filling rate of the beads is preferably
50 to 80 % of the capacity of the mll, @and the amount of the pignent m xed
solution injected is about 20 to 50 % of the capacity of the mll. The

treating time i s Fhef&ihbiygrate 5¢ hbergads isopreferhblybb§ to 8§ 25 hours.
To prepare e BlONERL ALIPSESLAD RSt AnOLholld oe BnbiESRLAL M|

or two-roll 0 m X m <ed solu I on pre whil e

it is cool echivddd sealtiog lﬂ\@.éeteﬂrlﬁ im>duﬁ<eo 10 T ioft eheatapecieen rolls
is preferably 10 pun or less, and the shearing force is preferably about
108 dyn/ sec.Ofrkbe nikht i de tﬁﬁaténﬁr"’e*'%? A ProteraBdyng s S0nBPETBr ef erabl y

2 to 25 pouns e {lﬁe@égra%g_ § Akt Glse Hi ter and particle size 15

distribution o pi gnent contained I n the thus prepared pignent
di spersi on can be Tweesepaxe tl:yleapr.lgmemnt dﬂsmmloaclayttxsmnggamnoxmu.C)

alkall-solubl reS|n I|- reS|n in the, sent invention
serves as aao Rage- FBigt“H:ﬁp ‘ﬁ? ’("%J}f 1hh8 Uﬁﬁcﬂﬁf’l'?’t ?ﬁenpégﬂﬁggl oper,
parti cul ar | yniBfed &yoaARItY odn p&b'f@ﬁabd&vﬁh(iﬂér itWisCBob3etSREthNcbBEing

devel opnent step of a color filter production process. It is not

particul ar | ywates oz thet 1dkepreferably an al kal i -sol uble resin having a
carboxyL,oroup. | BarlL CULALLY HROLELaRhY, £ 16OBRL KIRL 49 Pgplcs! SEEES O @S

"car box group-c nlng cCopo yner erei ﬁlcally
unsat ur at ed amhaher shearihng fordceads mref exatlxoaploudr b0p dying see.r ethered to
as "Carboxyltreating time is preferably 2 to 50 hours, more preferably
2 to 25 hours.
The average particle diameter and particle size
15 distribution of the pigment contained in the thus prepared
pigment dispersion can be measured by a dynamic iight

scattering method.

(C) alkali-soluble resin

20 The alkali-soluble resin in the present invention
serves as a binder for the pigment (A) and has solubility
in a developer, particularly preferably an alkali developer
which is used in the development step of a color filter
production process. It is not particularly limited but

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

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

Examples of the carboxyl group-containing unsaturated



.30 group-containing unsaturated nononer" hereinafter) and other

copol yneri zabl e ethylenically unsaturated nononer (to be referred to as
"copol ynmeri zabl e unsaturated nononmer" hereinafter). Exanples of the

.€ar boxyl group-containing unsaturated 10 nononer include unsaturated
nonocar boxylic acids such as (neth) acaglic acid, crotonic acid,
a-chloroacrylic acid and cinnam c acid; unsaturated dicarboxylic acids and
anhydri des mphemewsf isgéhdasunahtizaleddmonararboxnhydr adédsf gughi 8sacid, 5
itaconic acid, .itaconic anhydride, citracpnic acid, citraconi¢_.anhydride
and rresaconi(E‘eﬁt‘bEf’rﬁh@ﬁtaﬁﬁ%‘?’eEroﬂf&nﬁ'ga?‘ﬁb@yIq'é’%&cqr(??qﬁ’\ﬁﬁfgaf:ﬁfle%n r more
car boxyl gr edpsamaecthcidtydhsdearabed difcamegllineat)as ayldoyhwygel dos | est ers
of a pol ycarboxylic acid having two or npre carboxyl groups 10 such as

mono[ 2- (et FR&EPPESHDX PEt PGl $ 56 Gkt Bajfdc anhydride, fumaric acid,
monof 2- (ggt ﬁ)t%%}a&ey%ewt E¥5EBH&Bahﬁh9ﬁrgHQ, {zeeeseshtﬂéa Eyhates of a

pol ymer ving a carboxyl group and a hydroxyl group at both’termi nals such
as cu-car bedlypmakcpadpr enhgtivhidenand( meshraniygl acdd; 1Gn8atuohteldese car boxyl

- cont ai ni tyrated, , 2- | oyl t hyl i nat
o om0l S PRSP B e} AR HAT SRS HRECRVSF IHOTe SHERTRYL HEFRERS under
the trade nam@asahyddt LB tadeMr54R6nd PimdORpRSEy1 ol @Ry £Bky 1 Nelsséry Co. ,

Ltd.), respectively. 20 The above carboxyl group-containing unsaturated
monorer s mapfba anay bikc agifoRBVARDI B0 BT MAFeoranbPEYl gRewP$ es of
the co y | zahl e ur, ' Lade; substituted
nalein?@%sngﬁb 88 Nggﬁzgyﬁﬁéﬁg?%ESQ?BK}S?R§E#§§§%ﬁéﬁ%ﬁﬁg?eFgﬁde, 25

N- m hydr oxy ploaoy I2+¢ meithi) deryloglbygeakypiphyhanbeéerni dad N benzyl mal ei m de,
N cycl ohexyl mal ei m de, N—succininidXI-B-nﬁieLnide benzoate,
N-succi ni m Hggn_ozi_nﬁé: pm&aﬁﬁqu%laep lymer having a carboxyl group and

a hydroxyl group at both terminals such as
w-carboxypolycaprolactone mono(meth)acrylate.

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

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

Examples of the copolymerizable unsaturated monomer
include maleimide; N-substituted maleimides such as
N-phenylmaleimide, N-o-hydroxyphenylmaleimide,

25 N-m-hydroxyphenylmaleimide, N-p-hydroxyphenylmaleimide,
N-benzylmaleimide, N-cyclohexylmaleimide,
N-succinimidyl-3-maleimide benzoate,
N-succinimidyl-4-maleimide butyrate,
N-succinimidyl-6-maleimide caproate,

30 N-succinimidyl-3-maleimide propionate 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,



N-succi ni m dyl - 6-nmal ei m de caproate, 30 N-succinimdyl-3-malei mde
propionate and N-(acridinyl)mleimde; aromatic vinyl conmpounds such as
styrene, a-mnethylstyrene, o-vinyltoluene, mvinyltoluene, p-vinyltoluene,
p-chl orostyrene, o-nethoxystyrene, m nethoxystyrene, p-nethoxystyrene, 11
p- hydr oxy- a- met hyl styrene, o-vinyl benzybmet hyl ether, mvinyl benzyl nethyl
et her, p-vinylbenzyl nethyl ether, o-vinylbenzyl glycidyl ether,

m vi nyl benzptbydcosyl cetmeehylatgrpnei, npl-vényibghyyiloethgflhetherndenes such

i nd d 5 _1-nethyli : t b | t hyl
Ny T T R S T e X )
(met h) acryl at-@infribehyklgifeibyaceyhatre, m-vhuyybehbpl Blgenlat etheec- but yl

(meth)acrylate, t-butyl (nethﬁgcr | ate, 2-hydroxyethyl 10 (neth)acrglate,
2-hydroxypréB?JP(ﬁ%¥ﬁ¥E%?§Y%$ yeigyh edhetiplBagRee i) &5 yrdese an

2- hydr oxybuty : vl z 0 h yLat
4-hydro§§bu?y efﬁgﬁﬁgggﬁ%raﬁésa§ﬁf§¥g?n§¥ﬁyg%#§%§§§,ngﬁzbﬁ ?ﬁé?ﬁ%acrylate,
cycl ohexyl (meth)acrylate, phbyll (mé&Sh(aeriylateyl atpropyiet hoxyet hyl

net h) acryl gte, . .2-phen et hyl th)a | at e, net hoxydi et hyl ene gl ycol
EnethgacrzlZP@Fh%ﬁFﬁgﬁﬁgéxeﬁﬁ%FgggﬁgR&@%ﬁxeﬁﬁyﬁ?ﬁgrypg¥8?Y&n%thoxygrgpylene
gl ycol (et hmeasn¥l hteqeaha&x§npqmaxhqa%rgmhxeqlSEEEBGk?qrylate,

i sobornyl (neth)acrylate, 20 tricyclo[5. 2. 2' 6] decan-8-yl (neth)acryl ate,
2- hydr oxy- 3{pledhdrEavdafe . ( febHEydr (meth)asggydpfeer 8rhyasasyeshilacr yl at e;

e e (RO X SRy R ng RSB, (ot Ty e
2- di met hy| asi-agaroxypropytilh)aethl) ateylatani aopydepkyb(teth) acryl ate and
3 g met ! ann oapropyl, GTE! LG ML 8L S §1 2R S gyl ! carboxylates
4-hydroxybutyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, cyclohexyl (meth)acrylate, phenyl

15 (meth)acrylate, 2-methoxyethyl (meth)acrylate,
2-phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate, methoxydipropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,

20 tricyclo[5.2.1.0%®]decan-8-yl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
mono (meth)acrylate; unsaturated aminoalkyl carboxylates
such as 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,

25 2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl
(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate; vinyl carboxylates such as vinyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate; other

30 unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether and allyl glycidyl ether; vinyl cyanide compounds such
as (meth)acrylonitrile, a-chloroacrylonitrile and

vinylidene cyanide; unsaturated amides such as

(meth)acrylamide, a-chloroacrylamide and N-2-hydroxyethyl



-fnmeth)acrylate; vinyl carboxylates such as vinyl acetate, vinyl propionate,
vinyl butyrate and vinyl benzoate; other 30 unsaturated ethers such as vinyl
nmet hyl ether, vinyl ethyl ether and allyl glycidyl ether; vinyl cyanide
.eompounds such as (nmeth)acrylonitrile, a-chloroacrylonitrile and

vi nyl i dene cyani de; unsaturated am des ggch as (neth)acryl am de,

a-chl oroacryl am de and N 2- hydroxyethyl 12 (neth)acrylam de; aliphatic

conj ugat ed dimerthg asayilamddet, 3lbphadieneonjvgptede ddrtieshisocbpasne; and

macr onononer,s ayi a_mopno(nmeth)acryl oyl aroup at _a.termnal of a_pol yner
Tol ccul ar oHai PR LeBehor SSPE T e SRRERRAERS ( RBCHTACPRapaneEs

pol y- n- but yha/Bigha afond (det HEryAYWIS hroupne: albesnifapdf BEpbIghbe

unsat urated nononers nay be used alone or in conbination_of two or nore.
The car boxymodesudagorhaini S§clops| PRAVStNTeRe .pPeI¥RethYd i nvention is
preferably I 0 of e t " I oup- cont ai ni ng
copolyne% (3f%&%ﬁg%e'%g%%ér¥%%$ek(%P?9% gg?%g%?%é r%ﬁé—ggﬁtaining

unsat ur at ed poiysioxanenpri sing (nmeth) acrylic acid as an essenti al

i ngredient and optionally nono[2-(neth)acryl oyl gxyet hyl]succinate and/or 15
t oar boxypol ycapr SPESE FRPHIMIHAT -y F aEEraFedpenoRag SHBE Y treq
mel ei m de and dne3bratin! @ddbitRAL 0NNk t&ePekYieiezabl e unsaturated nonomer
selected fromthe group consisting of styrene, a-nethylstyrene,

p- hydr oxy- a- met hy Fbeygantoxyie gRQuDP ( fFenhpabipg aapo Ixmmer hApdhexpreaont
ono( reth) acryieRteh 4t PEESFEREAT. S, soBBTeher, TR LRIRLFEEFeadHICEE)
NMacr onbnoner.caibdikelr gdoapaspheainingheopal ey | (@r)TUpetedhaiftiery of5
copolynmer (C) include a copolynmer of (neth)acrylic acid,

N- phenyl nal diglild@ camposyd zSE(?{‘E’ér??ﬂta%ﬁéf’ﬂg Jos@tyrated monomer
comprising (meth)acrylic acid as an essential ingredient and
optionally mono[2-(meth)acryloyloxyethyl]lsuccinate and/or

15 w-carboxypolycaprolactone mono(meth)acrylate, (c2) an
N-substituted maleimide and (c3) at least one other
copolymerizable unsaturated monomer selected from the group
consisting of styrene, a-methylstyrene,
p-hydroxy-a-methylstyrene, methyl (meth)acrylate,

20 2-hydroxyethyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, glycerol mono(meth)acrylate,
polystyrene macromonomer and polymethyl methacrylate
macromonomer.

Preferred examples of the carboxyl group-containing

25 copolymer (Cl) include a copolymer of (meth)acrylic acid,
N-phenylmaleimide, styrene and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid,
N-m-hydroxyphenylmaleimide, styrene and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,

30 N-p-hydroxyphenylmaleimide, styrene and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,
N-cyclohexylmaleimide, styrene and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, N-phenylmaleimide,
a-methylstyrene and benzyl (meth)acrylate, copolymer of



copolynmer of (nmeth)acrylic acid, N mhydroxyphenyl nmal ei m de, styrene and
benzyl (meth)acrylate, copolyner of (nmeth)acrylic acid, 30

N- p- hydr oxyphenyl mal ei mi de, styrene and benzyl (neth)acrylate, copolyner of
freth)acrylic acid, N-cyclohexylnaleimde, styrene and benzyl
(meth)acrylate, copolynmer of (neth)acrylic acid, N phenyl mal ei m de,

a- net hyl styrene and benzyl (neth)acrylate, copolyner of r 13 (neth)acrylic

aci d, N-phen(yletdl)aonyddc agdildydNepheayimaiplistiecne and benzy
(meth)acrylate, . copol yrrer of nmet h) acrd;/l ic acid, N-phenyl.mal ei m de,

styrene, 2BMAReFStIRymethY, Ereﬂeataé‘ REPEIz et arYdaieat e, 5

copol ynmer  ofedg@alyhiedCh ¥ | (infe tA)iddbr 828Y4 "N -9HEAmaSleAmAER, sbghéik,
(nmeth)acrylate and gl ycerol nono(neth)acrylate, ~copolyner of (et h)acrylic

acid, N p me@twﬁal(matmd@cmlpﬁ@n@ndbmm( refthd@cpydade .and

ﬁl%ﬁgﬁgl Rl &9 %Bg"w sf{)/%le( ethdhenyﬁ g?%éa%%%ﬁ%%%ﬁd‘r 0)(3 #g pre:

(met h) acryl alehzyld (pRithylareia teh @nd T ylyweirol ﬁ@p@l(yﬂﬁﬁh)(afcr@ﬂmﬂé) acrylic
acid, N-phenyl nal ei m de, styr ene phenyl (neth)acrylate, 2-hydroxyethyl
(et h) acry!l é—‘t@%ﬂ‘erp(ﬂ%/ A& WiCdde macr ononomer, copol yner of 15

(rmeth)acryliyg gig% 'EEFatl%)l ere)" QV*P?M@t *Bé'rilz%}ic%éﬁh acrylate

N—phenylnale|n1 styrene and benzyl acrylate, copolynmer of
(et h) acr yl iandagilgcenohajoq (meth) am::’y;ﬂla@al ,LOozgpohyhes it (meth)alfylic

of " (met fac Apre AFRpen g s  E ey ey et R et T

N- phenyl mal eamymsoﬁewme (RABEh3htyy1aEetdN @ PolllyRitgreneonatybRobnbmer,

(nEth)acry“ézéggékerof(nmth)acrylica01d N-phenylmaleimide, styrene,
phenyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate and
polymethyl methacrylate macromonomer, copolymer of

15 (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate,
N-phenylmaleimide, styrene and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate,

20 N-p-hydroxyphenyl maleimide, styrene and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate,
N-phenylmaleimide, styrene and allyl (meth)acrylate,
copolymer of (meth)acrylic acid,

25 mono[2-(meth)acryloyloxyethyl]succinate,
N-cyclohexylmaleimide, styrene and allyl (meth)acrylate,
copolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]lsuccinate,
N-cyclohexylmaleimide, styrene and benzyl (meth)acrylate,

30 copolymer of (meth)acrylic acid, w-carboxypolycaprolactone
mono(meth)acrylate, N-m-hydroxyphenylmaleimide, styrene
and benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
w-carboxypolycaprolactone mono(meth)acrylate,

N-p-hydroxyphenylmaleimide, styrene and benzyl



-25 nmono[ 2- (net h) acryl oyl oxyet hyl ] succi nate, N-cycl ohexyl nmal ei m de, styrene
and allyl (neth)acrylate, copolyner of (neth)acrylic acid, nono[2-(neth)
acryl oyl oxyet hyl ] succi nate, N-cycl ohexyl mal ei mi de, styrene and benzyl
Lmeth)acrylate, 30 copolynmer of (neth)acrylic acid,

w- car boxypol ycapr ol act one nono(net h)acrgkate, N m hydroxyphenyl mal ei m de,
styrene and benzyl (neth)acrylate, copolynmer of (neth)acrylic acid,

w car boxypol(medpracayilate . norpoagmeracfy (mesh) asrplhgdacidphenyl mal ei m de,

styrene and benzyl 14 nmet h) acryl at e, copol r of (neth)acrylic acid,
w- car boxypofy XYOCTHE ﬁﬁfﬁ%?ﬁfh 2 ¢ REFK&Mrral ei mi de, styrene,

benzyl (netR-paeykamalanmidelyseyeenapneeneiyh) aneyhaberyaadecapa yner of
(meth)acrylic 5 acid, w carboxypol ycaprol actone nono(neth)acryl ate,

N p- hydr oxy SR¥SEred ReRR Geetlslaﬁ%&%a, tecAaRd copplymer of Grethlagrylicer ol
mono( meth) agrylate. r - t al n}i copol yner
ot her tﬁgn edCa?b5%§ﬁ%%$§%68%%ﬁﬁg%#%a%%ggﬁ%Eﬁfﬁ&%t%%%f I}%’]Eﬁrfclude a
copol yner oN-prhydraxypheaydmadedmddert siyyréme; beacyyll hethiapoyiate of

net h)acrylic aci.d and_benzyl th)Yacryl ate, copolyner of (neth)acrylic
gcid,) 2-KyéPGx9&?ﬁ?F°@n§Pﬁ¥é@F&gﬁFE%XﬁEXSenzyI (ﬁet%)acrylage, lopoyyner

of (meth)acrylic gghfip188t b¥! thaetHrB6%YL aGLodHIcIRt ROhYREYESPSLymer
macr onononer, copol yner of (meth)acrylic acid, nethyl (nmeth)acrylate and
pol yrret hyl eéhieac tpiaat shenrgerbesydnorouposonyadnios copchyaery|(iCd)aci d,

b I t.h | at . f

(ot by b o1 recaliy & EePOvRes) el (RRnTACERT e A e, ROR WY cr 1t
macr onononer(medtpelcotydatel, copbhymaer yf i (etth Yhcrl-iy dicddy @ndybenzyl
(meth)acryl ate, %enzyl &neth acryl ate angwygolys&érene macr onononer, and

copol yner ~ of(Me)RCEdldte: cQPedymer, od PRPCTE I ChRSdOY | ate, benzyl

(meth) acryl 3t @ydroxyethyl (meth)acrylate and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, methyl (meth)acrylate and

15 polystyrene macromonomer, copolymer of (meth)acrylic acid,
methyl (meth)acrylate and polymethyl methacrylate
macromonomer, copolymer of (meth)acrylic acid, benzyl
(meth)acrylate and polystyrene macromonomer, copolymer of
(meth)acrylic acid, benzyl (meth)acrylate and polymethyl

20 methacrylate macromonomer, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate and
polystyrene macromonomer, and copolymer of (meth)acrylic
acid, 2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate
and polymethyl methacrylate macromonomer.

25 The content of the carboxyl group-containing
unsaturated monomer in the carboxyl group-containing
copolymer is preferably 5 to 50 wt%, more preferably 10 to
40 wt%¥. When the content of the carboxyl group-containing
unsaturated monomer is lower than 5 wt%, the solubility in

30 an alkali developer of the obtained radiation sensitive
composition may lower and when the content is higher than
50 wt%, the solubility in an alkali developer of the radiation
sensitive composition may become toohigh. As a result, when

the composition is developed with an alkali developer, the



and pol ynet hyl nethacryl ate macronononer. 25 The content of the carboxyl
group-contai ning wunsaturated nononer in the carboxyl group-containing
copolymer is preferably 5 to 50 w% nore preferably 10 to 40 wt% When the
content of the carboxyl group-containing unsaturated nononer is |ower than
5 W% the solubility in 30 an al kali demel oper of the obtained radiation
sensitive conposition may | ower and when the content is higher than 50

w % the solpixelig maynfaplabRal frqmmeopabsctﬁrattleeanddtlae ifinlm saxfadey e

conposition y,,.becojre toaq i lt, when the conposition is
devel oped wicﬁ S RIEFTS JR%| oepelfougf}heenﬁ pixels may fall of f fromthe

substrate and the 1fHd rao&wérape,f Ghe Ranyossgtls gmﬂ;&;dmhﬁnfgi The cont ent
of the carboxyl group-containing unsaturated nononer in the carboxyl

gr oup- cont ai TR FERDIMARIMET In | The)  RATRUN Y Frewp HPR% @4 IRT e preferably
10 to 40wt % e tent r I p | turated
nonomner |s Iomép @Pﬁ%ﬁ‘é‘ ]f]é f?o]%f”ﬁ’?&ﬁlsr? g{;&gl ﬁ%ﬁg ?g\%f:%p?:aﬂrl of the
obt ai ned ratd ate 040 Setfsi t iWhenc dineo Sionitemtmeyf [thee caaibdxptlen the 10 content

i's higher than 50 wt% fhe soI ubi it an al kalj _devel gqper of the
radi ation seHEPHR VROTAHRY i Y %’éec‘gr@ncf"lfor Hi G H-OWRE %R’raét #t%hen the

conposi tion tge d@dﬁhpppﬂt%vuﬁ ha:@rlaﬂté@i | gV B PE o Lt RBDEA Sy fall of f

fromthe substrate e content of_ t_he N-substituted maleimde is
preferably Sradiapiqp %emtal\pe efemposition teaBOlewes awdrwhemethent ent of

7 L PR T St bBAD Do tAtb E S TR, o,
adhesi on of déwelopet SJfZEhEOrachfa'simstsreaisei.tma)e demposatiadbna. mfylrﬂelwme t he
content of the ot her copolayrlr:%rsluzlqcbl %he%nst%teurc%tmed nf;cr}_%rlrlerlsl sdepr elfoer ably 30
to 90 wt% nbeP@ high pos veloped
with an alkali developer, the pixels may fall off from the
substrate.
15 The content of the N-substituted maleimide is
preferably 5 to 40 wt%, more preferably 10 to 30 wt%. When
the content of the N-substituted maleimide is lower than 5
wt?, the residue may be produced during-development and when
the content is higher than 40 wt%, the adhesion of the plxels
20 to the substrate may deteriorate.

Further, the content of the other copolymerizable
unsaturated monomer is preferably 30 to 90 wt%, more
preferably 40 to 80 wt%. When the content of the other
copolymerizable unsaturated monomer is lower than 30 wt$%,

25 the adhesion of the pixels to the substrate may deteriorate
and when the content is higher than 90 wt%, the solubility
in an alkali developer may lower.

The weight average molecular weight (Mw) measured by
gel permeation chromatography (GPC, eluting solvent:

30 tetrahydrofuran) of the alkali-soluble resin is preferably
3,000 to 300,000, more preferably 5,000 to 100,000.

The number average molecular weight (Mn) measured by

gel permeation chromatography (GPC, eluting solvent:

tetrahydrofuran) of the alkali-soluble resin is preferably



Preferably 40 to 80 wt % When the content of the other copolynerizable
unsat urated nononer is |lower than 30 wt% 25 the adhesion of the pixels to
the substrate may deteriorate and when the content is higher than 90 wt %
fhe solubility in an alkali devel oper may | ower. The wei ght average

nol ecul ar wei ght (Ma) neasured by gel perneation chromatography (GPC,
eluting solvent: 30 tetrahydrofuran) of the alkali-soluble resinis
preferably 330000tpo68000000morer prpferaball $.9000¢0t 851000000. The nunber
aver age nol ecul ar i gh asur b _ [ hr oa raphy
(GPC, eluting sol3 ﬁtﬂwyyépgé ggréguﬁgﬁ)X%¥g$%e8§iggﬁ%-ggf% Ignréggn S
preferably pEesdn®08nven€loflOfs peecepabligr abty 5, 0OMOréop2&bfOPAb1IFhe MV Mh
ratio of the alkali-soluble resin in the present invention is preferably 1
to 5 nore pPeflerably 1 to 4. 5 In the present invention, by using this

al kal i -s@l ubl e resi ' AL ? G H52dh fh b PP- bibve
corrpositigon havi ngﬁe%%??%%?n ev |%pab%t§qf%¢%%t ailned, éa p?ggﬁ pattern
havi ng a shaesinahberingedpecddnchi¥wt hedeMn, Boreddation skesiédiveue, stain

or filmresidue is hard 10 produced on the suhstrate _.and |ight screening

Tayer of - anCOMREEISA0H POV EREIEHRA | P HARTISRALL LAY (7ooBFatBRE:: Avent | on.
the above aljialell- paltiha h@mhgs a"B%ake Paefée&hoeager ca p@Meheakbgn of two
or nore. The anmount of the alkali-soluble resin in the present 15 invention

i s preferablfprm@di.o andobhearesigyenestdin oprelilpreeeidpe yipohasdbyo parts

oY (o150, CIREAAN PR gublbecHEROhach s hHE BLOUEHLRG A ylhcaet Af, 2o
devel opabi | unexposedpertion dustiaign deveflopmenitm 20 resi due may be produced
on the substrate and | Lot 38neeRhigneLaxe" «RL 3BoYacxRRsed B3LLhea- Vhen
resins may be used alone or in combination of two or more.
The amount of the alkali-soluble resin in the present
15 invention is preferably 10 to 1,000 parts by weight, more
preferably 20 to 500 parts by weight based on 100 parts by
welght of the pigment (A). When the amount of the
alkali-soluble resin is smaller than 10 parts by weight,
alkali developability may lower, or a stain or the film
20 residue may be produced on the substrate and 1light screening
layer of an unexposed portion. When the amount is larger
than 1,000 parts by weight, the concentration of the pigment
becomes relatively low, whereby it may be difficult to

achieve the target color strength of a thin film.

25
(D) polyfunctional monomer
The polyfunctional monomer in the present invention
is a monomer having two or more polymerizable unsaturated
bonds.
30 Examples of the polyfunctional monomer include

di(meth)acrylates of an alkylene glycol such as ethylene
glycol and propylene glycol; di(meth)acrylates of a
polyalkylene glycol such as polyethylene glycol and
polypropylene glycol; poly(meth)acrylates of a polyhydric



frhan 1, 000 parts by weight, the concentration of the pignent becones
relatively low, whereby it nay be difficult to achieve the target col or
strength of a thin film 25 (D) pol yfunctional nonomer The pol yfuncti onal
pononer in the, present invention is a nononer having two or nore

pol ymeri zabl e unsaturated bonds. 30 Exanpples of the polyfunctional nononer
I ncl ude di(neth)acrylates of an al kyl ene glycol such as ethylene glycol
and propyrea&cghpaohavdhgnatbiamoybahgdrokyh gpoﬁyalaydeﬂfcgtyomyl$uch as

pol yet hyl ene gl_ycol pyI ycoI th)acrylates of a

pol yhydric §°q97m°§P%&ﬁ8I éﬁﬁ% esﬁﬁarg §F85ﬁ§ rand di carboxylic
aci d nodi fi %élméq bip&'aeaﬁef éﬁyﬂhﬁ’f@él And aip@ﬁaafytﬁfﬂeane

pent aerythritol di pentaerythritol ;" oligo(neth)acrylates such as

pol yester, ep@g;o(rneztihdacsyaraeteﬁaﬁecheersnpOéwbyderesepoxyr resdMe resin and

bot h tertn naretRenR see it $1RVE Rk, BRatRBhe 1R e SR FeBHEAL Dot

term nals, |a@.|(we&me%&glbusngfaah:sduwéh: BagliAg athparbxyer groapsaand
polycaprolactone havi ng a hydroxyl 10 group at both term nals; and

tris[2-(met BRAdy yewrm%twf} eﬁos%&ré 3- eataeremésaé'w i DREEPBYAI

yar oyl gr GUSE P A O e BT € aBr A AaaPt Pas e Lt P abpell

preferred at @w¢hpke&m&daﬂ$ Bmﬁnpb&ybabpndpamenetha@inghbabwﬁk@uql
pent aer thrltol tr|( t cr pentaerythritol tetra(nmeth)acryl ate,
dlpent ytﬁF' gF g(%@Fﬁ?ﬁ@ﬁfla nd di pentaerythritol
hexa(met h) agiylsgte, (netth)efcr\ymoqhotxwmwb%ewa&ee
Out of these polyfunctional monomers,
poly(meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
15 thereof are preferred, as exemplified by trimethylolpropane
tri(meth)acrylate, pentaerythritol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate, dipentaerythritol
penta(meth)acrylate and dipentaerythritol
hexa(meth)acrylate, out of which trimethylolpropane
20 triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred
because they provide pixels having excellent strength and
surface smoothness and hardly produce a stain or the £ilm
residue on the substrate and light screening layer of an
25 unexposed portion.
The above polyfunctional monomers may be used alone
or in combination of two or more.
The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
30 preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (C). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the pixels may

deteriorate and when the amount is larger than 500 parts by



20 triacrylate, pentaerythritol triacrylate and dipentaerythritol

hexaacryl ate are particularly preferred because they provide pixels having
excellent strength and surface snoothness and hardly produce a stain or the
film residue on the substrate and |ight screening |layer of an 25 unexposed
portion. The above pol yfunctional nononerss nay be used alone or in

conbi nation of two or nore. The anount of the pol yfunctional nononer in the
present i nwesnighon, isslkaldf de&bﬂppﬁbﬁ.diﬂ:@Ompyrlewéy,vm'rgi]ts,tamr ®r 3be

preferably 20 to 300, arts by we 100 rts by i.ght of the

al kal i - sol udi*e'® &SF-44S t‘f‘f‘g’%ﬂ%ﬁ & Rﬁ%ﬁ&"l\%ﬁg‘r MYononer is
snal | er tharnsgrdafing byay@gm,an td}ﬁeﬁd.ﬁmtﬂbﬂ%ﬁurface snoot hness of the
pi xel s nay deteriorate and when the anount is |larger than 500 parts by 18

wei ght, al kali devd dﬂ@bunnqapnﬁynv(ﬁnérlorbr g mongfungitiopal monemessi due nay

be produged .on th lﬁ{F qu sed
portion. S In 1fah‘”'np‘fesent ent’r'on Al%mrrrbsn aeégl&]ogba(%na&/nﬁ]afnebrea ) %ﬁaﬁg one
pol yner i zabl combismed tH ri eﬁmrﬂlmmmom1 aworuned j on with the

pol yfuncti onal nononer. npl es of the above npnofuncti onal m)norrer i ncl ude

t he above car boxyIE’@“tH}&SCSﬁt 5hai akove MARpERGE thdcnosey include
copol yner i z &aBB%étéHf&cﬁ'ﬁllnBPS@EéoﬁEHﬂﬁiﬂé%Ja@uﬂa*{%dlﬂoﬁ&ﬁélfs and

al kal i -sol ubl e resin acryl oyl nor phol 1 ne N-vi nyl pyrrolidone,
N-vi nyl - s- c agopd ke zakll & oxmsatizd ted moromers eemnme(d)ffdﬁoalgusel

Chem cal Ind Ltd These. no ners g _used

al one or%n 2 ‘f%aﬁg‘ﬂ )"‘P\ﬂx? B?SﬁBng 1@"31‘#{‘8 Mﬁ? 8@’”"95‘%‘8 of\Trct i onal
mononer in trlftevﬂ; rol {WEHY | @Mﬁ,yrir-%teaﬁébxaaeamﬂa{qcprsohﬁé&mraqu@
preferably 50 w9 or |ess based on fhe total ght of the pol yfur;ctlonal

nonomer and 2VRilambe MTCSIGIO(S)némeel \ﬂli’éﬁ‘ltclfi’é- RuptryCo.., Ltd

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

15 The amount of the monofunctional monomer in the present
invention is preferably 90 wt?% or less, more preferably 50
wt% or less based on the total weight of the polyfunctional
monomer and the monofunctional monomer. When the amount of
the monofunctional monomer is larger than 90 wt%, the

20 strength and surface smoothness of the pixels may become
unsatisfactory.

The total amount of the polyfunctional monomer and the
monofunctional monomer in the present invention is
preferably 5 to 500 parts by weight, more preferably 20 to

25 300 parts by weight based on 100 parts by weight of the
alkali-soluble resin (C). When the above total amount is
smaller than 5 parts by weight, the strength and surface
smoothness of the pixels may deteriorate and when the total
amount is larger than 500 parts by weight, alkali

30 developability may lower, or a stain or the film residue may
be produced on the substrate and light screening layer of

an unexposed portion.

(E) radiation sensitive radical generator



t*he nonofunctional nonomer is larger than 90 wt% the 20 strength and
surface snoot hness of the pixels may becone wunsatisfactory. The total
anount of the polyfunctional nonomer and the nonofunctional nmononer in the
present invention is preferably 5 to 500 parts by weight, nore preferably
20 to 25 300 parts by weight based on 1Q® parts by wei ght of the

al kali-soluble resin (C). Wen the above total anmount is smaller than 5
parts by wei ght, tihe staddmdtionrsdnsirtiivec radivetihgeseratorhdnpithel s nmay
deteriorate and when thettotaJ amount i(f #ar er t?an 500 parts bé wei ght,
al kali 30 dRFTFEDIPAVEYLARY T1DHRSTORIVAT ¥PACH G EREM AT YR §PETE Ry  be
produced on ddwasibsd# atrgi ek 11 g hths Yaemdia 4a8480n Ff e WHRRosed
portion. (E) radiation sensitive radical generator 19 The radiation

sensi tive rafkefungiionabmenenee (ke they a@ntinakly ussthound whi ch can
form act i.ve ' C le of jnifiati | r{:zation _of .t above
pol yfunc iona&%lﬁgcn%lf ?%?“gonncér?éhlg Lgip?tq‘l (?%cjlts&qﬂeggéy?%%% S%C ?agrl%apgrmnorrer
upon exposureigiblediaaliationichularaviicdidt eaddditdiongn fal ulavaotietlet
radiation, far_ultraviolet radiation, electron radiation or X-radiation.

Exanpl es of L3RRy i SERR (FAE LA AT btk adrion nel ude an

acet ophenone- baseg AN Es Phd Fadaadi@nPesRE 1 + 10e CUPRIH gehkirdtbre- based
conpound, benzoi n-based conpound, benzophenone-based conpound,

a- di ket one- bizetuds |yo Bas topiwnonecibase iy giompoanida s dd ioddpsode-based

xant hone-based conpound _.and di.azo-.bas 0 und. ln.the present _i.nventi on,
{he abotl T RTGHE- 18 tedibe e da P aEr SEEh d ke o SR EBR R e or i
conbi nati on dn idPhofEr Basdd ecdnsbhaid ONas@nkktbre-bade@akbompgaggat or in

the present invention is preferably at |east _one selected fromthe group
consi sti ng @olyruclear quinone-based compound, xanthone-based

compound and diazo-based compound.

In the present invention, the above radiation

15 sensitive radical generators may be used alone or in
combination of two or more. The radiation sensitive radical
generator in the present invention is preferably at least
one selected from the group consisting of an
acetophenone-based compound, biimidazole-based compound

20 and triazine-based compound.

Examples of the acetophenone-based compound out of the
preferred radiation sensitive radical generators in the
present invention include
2-hydroxy-2-methyl-1-phenylpropanone-1,

25 2-methyl-1-(4-methylthiophenyl)-2-morpholinopropanone-1,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1, 1-hydroxycyclohe2yl'phenyl ketone and
2,2-dimethoxy-1,2-diphenylethanone-1.

Out of these acetophenone-based compounds,

30 2-methyl-1-(4-methylthiophenyl)-2-morpholinopropanone-1
and
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1 are particularly preferred.

The. above acetophenone-based compounds may be used



dcet ophenone- based conpound, bii m dazol e-based conpound 20 and

triazi ne-based conpound. Exanples of the acetophenone-based conpound out of
the preferred radiation sensitive radical generators in the present
I-nvention include 2-hydroxy-2-nethyl-I|-phenyl propanone-1, 25

2-met hyl -1 - (4- met hyl t hi ophenyl ) - 2- nor phabi nopr opanone- 1,

2- benzyl - 2- di net hyl am no-1| - (4- nor phol i nophenyl ) but anone- 1,

1- hydr oxy cy @lomex pirpiengombdnatd.can@f 2we- ernmomrexy- 1, 2- di phenyl et hanone- 1.

2 mothyl 1< (4ot AOPEnEBnansE POSHURBRBAP AR POBRARRG. 15 UARa as the

2- benzyl - 2- dia@iadtloanisenslitidemadidalngrhetrtbRutianehe- pkegeatparticul arly
preferred. The. above acetophenone-based conpounds may be used 20  al one or

i n conbi nat ii®Yedtion bhe ANt \RE,theAGRARIMRIMATRGRAEFOPPIYSGNESi s used
as the adi gt Int InMe +ragdihga eratgLsLkp+t h e ] nyion, the
anount o tﬁgkggﬂ?%b egdgg-ggsgg%c%ﬁggﬁnggigégbgFéfg?gélégg£8i5?%9l 0 parts
by wei ght, e e0psafes dy yeight o @Bripicdlamly peefletrabigr 6itoulear pgrpsef er abl y
5 to 60 parts by weight hased 100 rts by weight of the_total of the
pol yfuncti ot “§d9GTe PAED gﬂdlﬁﬁep?_w’ﬁ’h%m&q’tﬂ%ﬁ C’I%Dﬁ&ﬁ&ﬁ"“\]\h@% 1r'Pl‘E{;trmunt
of the acet gtz Rd RBABRAERA(DF SH@!tHY mbAoklaetdoBh1PAbhoR¥rei ght,

it may be difficult to obtain a colored | ayer having a predeterm ned pi xel

pattern due When the gmeuateok themrefomhgrmng dasgkAonheundvimsmaslear ger
e L08aPoruh 6, Yy B UG By BRYaSPELGRAL LhoBhebi guostrace
i ncl ude 2, 2'cdlicedt Qlaly@rohlaeiylg) a4 pdedetbrmiattapliséd- pattern due to
ethoxycarbo@gégxgggQé{%uggﬂgﬂg;ﬂéi%ggd%b. When the amount is larger

than 100 parts by weight, the formed pixels may fall off from

the substrate during development.

15 Examples of the above biimidazole-based compound
include 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-
ethoxycarbonylphenyl)-1,2’-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5'-tetrakis(4-
ethoxycarbonylphenyl)-1,2’-biimidazole,

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

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

30 2,2'-bis(2,4,6-tribromophenyl)-4,4',5,5'-tetraphenyl-
1,2'-biimidazole.

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

biimidazole,



Z,2' -bi s(2-bronophenyl )-4,4",5,5" -tetraki s(4-

et hoxycar bonyl phenyl )-1, 2' -biim dazole, 20

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

2, 2" -bis(2,4-dichlorophenyl)-4,4",5,5" -tetraphenyl-1,2'- biimdazole,

2,2 -bis(2,4,6-trichlorophenyl)-4,4",5, 31-tetraphenyl -1, 25 2'-biim dazol e,
2,2' -bis(2-bronmophenyl)-4,4",5 5" -tetraphenyl-1,2"'- biimdazol e,

2,2' -bi s(2, 2-8i'bbdsdphéngiirhiorophenyly et 4phBnfl -tebrapheniilddzél e and 30
2,2'-bis(2,4,.6-tribr nyl)-4,4",5,5 -tetraphenyl- 1,2 -biimdazole. Qut
of these biﬁ%?ﬁa?8|83gg§g§ conpounds,

2,2"' -bi s(2- ehkor-oplsgnry k) 64t4ichlbropaengphenyh- 1525 -betpaghenyd-121
2,2'-bis(2,4-dichlorophenyl%§4,4',5,5'-tetrapheny|-1,2'- bi i m dazol e and

2,2' - bi s(2, 4, 6bdimdRpsPréEheng Preferrsds apdt r aphenyl -1, 2'-biinidazole are

preferregd, ang -5b%s?<'z-,h'-aﬁ%hiaébﬁﬂbagqshﬁwl-),5454L;ét§aphsh§,§pm?ayL- 1,2 -
biimdazole i's particularly preferred. The above biim dazol e-based conpounds
have excel | batimidialzoBiel isypanticudpvdyt préfenvedpr oduce forei gn matter such
as an undi ssol ved, product %?%}aégééiéygéue cpaveuhhgh 10esensiiiviéy, can
fully pronote a cd Fn% et Sh y xposﬁ?e WPRYE n%?Y arfourt ot ener gy
and do not gauuBididy ifta soAaRINtQNdboMét pieies €dredlghl Anattébesedwre, the
coating filmobtained after exposure is clearly divided into a cured
portion i ns@Sulme undigsgdyedopEPdurd aRduAcBFegipdteren BavRabial high

ook, PR 8GRk AR HRELDG Lt RO S0 U
with a small amount of energy and do not cause a curing
reaction in an unexposed portion. Therefore, the coating
film obtained after exposure is clearly divided into a cured
portion insoluble in a developer and an uncured portion

15 having high solubility in a developer, thereby making it
possible to form a high-definition colored layer having a
predetermined pixel pattern which is not undercut.

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

20 When the biimidazole-based compound is used as the
radiation sensitive radical generator in the present
invention, the amount of the biimidazole-based compound is
preferably 0.01 to 40 parts by weight, more preferably 1 to
30 parts by weight, particularly preferably 1 to 20 parts

25 by weight based on 100 parts by weight of the total of the
polyfunctional monomer (D) and the monofunctional monomer.
When the amount of the biimidazole-based compound is smaller
than 0.01 part by weight, it may be difficult to obtain a
colored layer having a predetermined pixel pattern due to

30 incomplete curing by exposure. When the amount is larger
than 40 parts by weight, the formed pixels may fall off from

the substrate during development.

- hydrogen donor -



predeterm ned pi xel pattern which is not undercut. The above

bi i m dazol e- based conpounds nmay be used alone or in conbination of two or
nore. 20 Wen the bii m dazol e-based conpound is used as the radiation
sensitive radical generator in the present invention, the amount of the

bi i m dazol e-based conpound is preferabl2zg 0.01 to 40 parts by weight, nore
preferably 1 to 30 parts by weight, particularly preferably 1 to 20 parts
25 by wei ght basedhem tde Ppiimddazolei-paseds compouddalisofisefeas the

pol yfuncti onal ..mqnoner_ (D). t .monof i_Qnal .no [, n the anount
of the bii mraaa‘\izloq - P %%?r'g'geun %llg%;lnﬁtél%é%rgja%%aﬂ'no&g%eﬁ’gretsve\g‘? wei ght, it
may be diffiigiddntti®ombtiai nsa praderatdy awed Hayictimba natddel erirdhnathedi xel
pattern due to 30 inconplete curing by exposure. \Wen the anmount is |arger
than 40 par tEelhpwWigighydnagen GaRaF gk further Asproye sepGhtivid Ysubst rat e

during dgvel opmenim e Ryl OREMARRRA aofer-VBSNLLRY hekllidazabashased

conpound is used as the radi ation sensitive radical generator i1n the present

i nventi on, idompoyréwbiabloanuprdvide eadmpinegematom to ahmadicdl fermgdhydr ogen

donor to further inprove sensitivity.. 5 The term "hydrogen donor" as used
her ei n rreansé’%f’mc R zcﬂ%ec'élr?%do\ﬁod‘g’oél HES, ’ﬁgﬁﬂrﬁ; a radi cal

formed from the RineMhEAEQRMbIDAGC aARPenRd pHa@RneX AR enheiohh@ shydr ogen
donor in the present invention is preferably a mercaptan-based conpound or

an anm ne- basaefemabdahpo mer rtaedarad iqompaund e agh @rdngebagatn- based
corrpounqoi Sq@ofﬁpgm&%fi%v. %%lgﬁ%z]tw ring or a hetero ring as a not her

nucl eus ™ "an rnmore, prefera 03, nore preferably 1 or 2 nercapto
groups directly bamiedbowet rernuaptan -basledu €ofpeuntb ilse ar eosmpoathd 0 as
"nercaptan-%%g%ﬂu?¥9%% %%n%?@?%é ggrgiﬂgiéfg)fing as a mother nucleus
and 1 or more, preferably 1 to 3, more preferably 1 or 2
mercapto groups directly bonded to the mother nucleus (to

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

The above amine-based compound is a compound having
a benzene ring or a hetero ring as a mother nucleus and 1
or more, preferably 1 to 3, more preferably 1 or 2 amino groups

20 directly bonded to the mother nucleus (to be referred to as
"amine-based hydrogen donor” hereinafter). ’

These hydrogen donors may have a mercapto group and
an amino group at the same time.

A detaliled description is subsequently given of these

25 hydrogen donors.

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

30 When the mercaptan-based hydrogen donor has two or more
mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,

as far as at least one free mercapto group remains, the



.-The above am ne-based conmpound is a conpound having a benzene ring or a
hetero ring as a nother nucleus and 1 or nore, preferably 1 to 3, nore
preferably 1 or 2 amino groups 20 directly bonded to the nother nucleus (to
be referred to as "am ne-based hydrogen donor™ hereinafter). These hydrogen
donors may have a nmercapto group and am3am no group at the same tine. A
detail ed description is subsequently given of these 25 hydrogen donors. The
nercaptanlmmantdnmﬁnm@ame@bMQﬂrw@pnhdmaoatmbgahhveoaesbeu¢tuea1iugibr het er o
e of the rin ring

e Oy iy Wiy B BT e e Ak arndRe st AL RabERE: oo

two or nore oﬁgﬁrﬁ.@bﬁoﬁ?@iﬂﬁm ad8Sar alkydedl éﬁﬁﬁs @&ea feteRidtRIr@PhAifr oup
remai ns, at |east one of the other nercapto grou be substituted by an

al kyl, aral Kyt whichy Wwogﬁéld-ﬁurF@tPﬁ@r area§°¥1 eda 0991!5 pPEaih bhe ferm

mer capt o grQ&pajﬁgg he 23 nercaptan-based hydrogen donor may have a
structural uni t |c two sul fur atons are bonded together by a dival ent
organi c group schu&&h&& ,althg! emeecgptan-based Aydwogenaldonoirt maynbehi ch two
sul fur atons are bonded together in the form 5 of a disulfide. Further, the

mer capt an- b3 HRF Wyt &sk PYdéh GRTRAF e 9Tt iBlfoXy ARF PRI Ar 9EOPP -gr oup,
al koxycar Doyl £:0fbed SHIRHY eIk YL, DY R LORREN GELRA DONY

group, substituted phenoxycarbonyl "group or nitrilé group at "a position

ot her than téubsﬂmtunﬁd)gyenquqarugnmﬁﬂgapwﬁ dmhm&tneﬂ@apﬂwmpbase@.hydrogen
d?nor Lncl ude nercqﬁggb qﬁ€20| c:2 nezf%p q qzoxazole,
2 mercab obd ¥t %’(%eﬁ(?los R &dicazol e and 15
2- mer capt o- 2, 5- di mXaip1as @pruu@ mercaptan-based hydrogen donor
include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and

15 2-mercapto-2,5-dimethylaminopyridine.

Out of these mercaptan-based hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazolée is particularly
preferred.

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

At least one amino group of the amine-based hydrogen
donor may be substituted by an alkyl group or substituted

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

30 Examples of the above amine-based hydrogen donor
include 4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,
4—diethylaminoacetophenone,.4-dimethylaminopropiophenone,

ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoic



Qut of these nercaptan-based hydrogen donors, 2-mercaptobenzothiazole and.
2- mer capt obenzoxazol e are preferred, and 2-nercaptobenzothiazole is
particularly preferred. 20 The am ne-based hydrogen donor may have at | east
one benzene ring or hetero ring, or both of them Wen it has tw or nore
of the rings, a fused ring may or may na# be forned. At |east one am no
group of the am ne-based hydrogen donor may be substituted by an al kyl
group or sulastiid wingd 4 -A3melthyllagioopenzbeismide~.based hydrogen donor nay be

substituted by a carboxy roup; .al koxycarponyl gro substituted

al koxycar bonyl gr@ﬂﬁ, °§ht¥%§§9c§‘i"68ﬁy aé?auﬁyg‘y'gﬁggtagﬁ?ﬁﬁ'phenoxycar bonyl
group or ni tyi4 e tdlsqERAmet hy1aR@siol) benzephehohBaaniihe am no group(s). 30
Exanpl es of the above ami ne-based hydrog;n donor incl ude

4, 4' - bi s(di fetthybdsi(dderbNiepiandRenzophenopes pgpePEPESRTRE) baRdophenone,
4- di et hy} am, ngacef. 1 4-=di | .am OpL.O ;
et DL 9 g ol TE R AERABREOREOPHCINE oty
4-di met hyl apriedlearaz@dni tril e. Qut of these am ne-based hydrogen donors,

4, 4" - bi s(di met hyl am ng%benzoghendne and 4, 4'-bis(diethylam no%b,enzophenone
are preferred, andh§ animerpazef AVAfoAFTHEPBER %%ﬁgu\é?\%r?é‘ PsSERFLFLERGI I y
preferred. TheihiR 28892y dhadals HONAY ra8i¥kEe FendrSENS oithes theyen when
a radiation sensitive radical generator other than a bii m dazol e-based

conpound i s aipddmitiaziod et-hasgde compoumdedsi usedt-he above hydrogen donors
Y 0 4SO TR 58 BEBLRREDREALAD S0 RS e A BB RLRE '
hydrogen donpiy ive Riseieadbne oisanh kemunatibe bEr ted pixeoseharaly fall off
from the combination of at least one mercaptan-based hydrogen donor

and at least one amine-based hydrogen donor is preferably

used because the formed pixels hardly fall off from the

15 substrate during development and have high strength and

sensitivity.

Preferred examples of the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor include a combination of 2-mercaptobenzothiazole and

20 4,4’ -bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole and
4,4'-bis(dimethylamino)benzophenone, and combination of

25 2-mercaptobenzoxazole and
4,4'-bis(diethylamino)benzophenone. Out of these
combinations, a combination of 2-mercaptobenzothiazole and
4,4'-bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole and

30 4,4'-bis(diethylamino)benzophenone are more preferred, and
a combination of 2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone is particularly
preferred.

The weight ratio of the mercaptan-based hydrogen donor



15 substrate during devel opnent and have high strength and sensitivity.
Preferred exanpl es of the conbination of the nercaptan-based hydrogen donor
and the am ne-based hydrogen donor include a conbination of

2- mer capt obenzot hi azol e and 20 4, 4' - bi s(di net hyl am no) benzophenone,

conbi nation of 2-nercaptobenzot hi azol e 28d

4, 4" - bi s(di et hyl am no) benzophenone, conbi nati on of 2-nercaptobenzoxazol e
and 4,4'-bitqg ctheebinyhaabas?ddmdmﬂgmmﬂgnoa:ndncbhbicmmbmatnifonZE the

2- mer capt obenzoxazol e .and 4. 4’ s(dieth enzopheno t of these
conbi nat i ond™® %%m'r%ﬁﬁe$hgprggﬁé Xt t? g{’% eg% rhehy rogen

4, 4" - bi s(di eddndignprbeszaphgnone wnd :a ,cabkengtéferdbly 1:1 to 1:3.
2- mer capt obenzoxazol e and 30 4, 4' - bls(dlethylan1no)benzophenone are nore

pr eferred, and a Whembithe hydxegen RONOXp LEh BT L6t ﬁPaE@Péuaﬁ&lon Wlth
4, 4" - bi S‘sd' eﬁlbé’lbﬁ%ﬁﬁ)aggaégggﬁggr Ogé&otﬁ?&n C%gé"‘b%:&se L& Fd ne'el ght

ratlo of "t he nercaptan- ot e am ne- ase ydrogen
donor in theamoubt et ithe hjrdrdagen ruacrnmpugnplnafedabyg‘rmgen o pamrd st he
am ne- based hydrogen donor is preferably 1:1 to 1:4, nor eJEJ)r eferably 1:1 to

1:3. Wen t Y HeFBYen RforPTaf SFAREY nt c%ﬁ?ncﬁa}%rﬁ ¥ e

biinidazole-ﬁggfgh PAPRY elrd r5iRg vPi R HbAVELY R qfot he
hydr ogen donor |slgrefer§bfy 5 01 onq§8 Bé?ts bﬁp&gﬁgh? bﬁﬂggqﬁ}epgrably 1

to 30 parts pg/rtneutghtweimmt p@uthel'yo'pabf@f amw polyfunCtioned menasieght based
on 100 arts

t he m)n unc‘_i‘rlnintall’1 ?reunth.eoe&nacﬁ[ heonaom%nt @?‘l f%ﬂ ;é%ggléﬁ”%%ggf‘%i slgnglntjer
than 0.01 paiyatygerwidghbr id smefieetthanf ol uplprawmgy welightti, vity efEpcitover .
When the anmount is larger than 40 parts b WEI ght, the forned pixels may
fall of improving sen51t1v1t§)may low When the amount is

larger than 40 parts by weight, the formed pixels may fall

off from the substrate during development.

15 Examples of the above triazine-based compound include
triazine-based compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl)-s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-bis

20 (trichloromethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]l-4,6-bis(trichloromethyl)-s-
triazine,
2-[2-(4-diethylamino-2-methylphenyl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine,

25 2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine,
2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine,
2-(4-ethoxystyryl)-4,6-bis(trichloromethyl)-s-triazine
and 2-(4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s-

30 triazine.

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

The. above triazine-based compounds may be used alone



off fromthe substrate during devel opnent. 15 Exanples of the above

triazi ne-based conpound include triazine-based conpounds having a

hal onet hyl group such as 2,4,6-tris(trichloronethyl)-s-triazine,

2-met hyl -4, 6-bis(trichloronmethyl)-s-triazine,
2-[2-(5-net hyl furan-2-yl)ethenyl]-4,6-biag 20 (trichloronethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s- triazine,

- [ 2- (4- di etdyy|im comizinedtiod piferbwo etrhenorle .- 4, 6- bi s

richoromet [Py’: g@th{ hia H:g.’,iazzl?lez— 2 compotd P QAW ket heny! 1 -4, 6-bi's
- (4- met hox it dort, Sert S{(iivid GRldIcetdileratdy iid7 it present

2- (4-ethoxystyryl)-4,6-bis(trichloronmethyl)-s-triazine and ]

2- (4- n- but oxdasrentdon 4 Hhejagaunt Hridrettiiazingdasghgonpouns i t hese

triazi nexbas 0 , -[ 2a( - di he ]p%};/ - - ki s
(trichl orsorre?eﬁ?ﬁ%wgzoilné%oi éo péa?ﬁéglﬂgz\ﬁvpgéié?éf@%%égé e%gba%{)\sleteo
triazi ne-basas pif Wit welighthe parad callard y2 prederablyonbitvaioopaaftst wo or
nore. Wen the triazine-based conmpound is used as the_ radiation sensitive

radi cal gendPBRWALGH DRSS 0800 PATERAL PBIeIGRt L ite drtade of the
{1 azi ne- basgth CAIROUIEH P mordiRire (8! ¥nd:- e WA Dl HBhGfer MO! €

preferably 1t 30 parts by wel ght, "parti arly preferably I to 20 parts
by wei ght bd@eeh orhel Ginqpurtt 2 ibh\theeitgtifazdhet-ba stedt @iompounide 1spsmpfldest | onal

nononer (D) and the nof.uncti onal, .nronqmer.. . W e nt of the
triazi n&g)b;sébal&o(ﬂp%gorﬁ?vsr@nﬁﬁlﬁhtmlt gﬁYob&%&fF{lGﬂr\? PgRPEER Fay be
difficult toceDétéd Bay&®|mderhd ay Prdipticithined pialedl Patedri X¥ole Rattern

due to inconplete curing by exposure. Wien the anount is |arger
incomplete curing by exposure. When the amount is larger

~ —+

2
(
(
2

than 40 parts by weight, the formed pixels may fall off from

the substrate during development.

15
- additives -

The radiation sensitive composition for color filters
of the present invention may contain various additives as
required.

20 The above additives include an organic acid or an

organic amino compound (excluding the above hydrogen donor)

which serves to further improve the solubility in an alkali

developer of the radiation sensitive composition and

suppress the existence of the undissolved product residue
25 after development.

The above organic acid is preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid
having at least one carboxyl group in the molecule.

Examples of the aliphatic carboxylic acid include

30 aliphatic monocarboxylic acids such as formic acid, acetic
acid, propionic acid, butyric acid, valeric acid, pivalic
acid, caproic acid, diethylacetic acid, ethantic acid and
caprylic acid; aliphatic dicarboxylic acids such as oxalic

acid, malonic acid, succinic acid, glutaric acid, adipic acid,



than 40 parts by weight, the fornmed pixels may fall off from the substrate
during devel opnent. 15 - additives The radiation sensitive conposition for
color filters of the present invention nmay contain various additives as
requi red. 20 The above additives include an organic acid or an organic

am no conpound (excluding the above hydragen donor) which serves to further
I nprove the solubility in an alkali devel oper of the radiation sensitive
conposi ti on mimel it pFriess dsuerdd sente afe lidie wodids,s ’ebedt iy @diict, r esi due

car boxyl i ¢ ST DL i ARHE o RHPS AR A b SR BT i ai | east

one carboxylgas 1ﬁhldﬁidngd¥anemeﬁﬁymgﬁdaidﬂbtggidﬂ| phati c carboxylic
acid include 30 aliphatic nonocarboxylic acids such as formc acid, acetic

acid, propi otﬁt:rmﬁlylkﬂk%ﬁmtlchcﬁ@d N&Hl@%@dlmWQHlléblwl%apr oi ¢
acid, di gt hyi@a(t:ce 1c aé: 1% S%Q:q:l%tdo%l%c' g:lﬁndlmaﬁ.%wcylabgdac EEG.maQ" | pgﬁ&gc

dlcarboxyllc aci ds suc a acl succrnic ac
glutaric acighd atiskicord® dcid? apdnzliphatid, tﬁﬂ.dzﬁfbdxﬁlmlci,acﬁﬂsl suchaci d,
sebacic acid, brassylic acid, methyl malonic acid, ethylnmalonic acid,

di met hyl mal RS Ericed %ﬂﬁ}lcsﬁ%‘iimacc%{&ﬂc aFé@r%@t‘??ﬂPﬁftrrﬂ%% a&&ﬂd

cycl ohexanedi car bopiyd LEode! sh 8&; “CoAtad nifigt EAFRDRT1 REI£bi Lsel c acid,

fumaric acid and nesaconi c aC| ; al i phatic tricarboxylic acids such as
tricarbal lylfer aexamplm:.ora tccmmmrdi e igegnEh craorh e elc | gk ouh el iatemisl ypheny |

Lar boy L 0yr opded Zocf Phen SErtu S 2 SSBRENDR B GHTY 6 C% KUNpbahE Rayi ng a
car boxyl gr qgmldmdl_etd d Prerpfle Yoy Ahrduyowdivadievdl earboar khaiahai n.
Examples of the phenyl group-containing carboxylic
acid include aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cuminic acid, hemellitic acid and

15 mesitylenic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having 3 or more carboxyl
groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; and phenylacetic acid,

20 hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,
cinnamylidenic acid, coumaric acid and umbellic acid.

Out of these organic acids, aliphatic dicarboxylic
acids are preferred, and malonic acid, adipic acid, itaconic

25 acid, citraconic acid, fumaric acid and mesaconic acid are
particularly preferred as the aliphatic carboxylic acid from
the viewpoints of alkali solubility, solubility in a solvent
which will be described hereinafter and the prevention of
a stain or the film residue on the substrate and light

30 screening layer of an unexposed portion. Aromatic
dicarboxylic acids are preferred, and phthalic acid is
particularly preferred as the phenyl group-containing
carboxylic acid.

The. above organic acids may be used alone or in



Bxanpl es of the phenyl group-containing carboxylic acid include aromatic
nonocar boxyli ¢ acids such as benzoic acid, toluic acid, cumnic acid,

henellitic

acid and 15 nesitylenic acid; aromatic dicarboxylic acids

phthalic acid, isophthalic acid and terephthalic acid; aromatic

pol ycarboxylic acids having 3 or nore caggoxyl groups such as trimnel
acid, trinesic acid, nellophanic acid and pyronellitic acid; and
phenyl acet i ccanb tha byt dada eyt encag d, hydroci nnami ¢ acid, mandelic acid,

phenyl succi

nic acid, atropi ci nn

c_gcid mc acgid, cinnany]i i c_aci
counaric acid and areH ta%?d‘?hebﬂrgt?fnﬁtchggé o’rf;é?ﬁecg]%ﬁﬁ N4 Pﬁﬁ%ﬁ
di car boxyl i cor aeisdSbph i, ehb £ prE¥b B 10NN 0 petts 02018ES HE wdd ghitaconi C
traconic acid, fumaric acid and nesaconic acid are particularly
preferred asbased &iri Rt Pertarbiwaighta@fdthecketahof ithgpesrmponentsl kal i

25 acid, ci

sol ubi l'i ty,

the preveénti

G oS L il R is , THRER, W' olS,HE°GE, FR, dEBRAT

staln or n € Substrate

such as

litic

d,
c

ter and
I ght 30

screeni ng | ayeid ofs dardgeexpRardl PPdiis byAweight¢ tie ciixsddn offdhds are

preferred,

gr oup- cont ai ¥PFRed RIFRLS 1 T2 Hhe SUbHFatdhRAY JryaH

and phthalic acid is particularly preferred as the phenyl

< acids may be used

al one or in 28 Ol NI d¥lgdn®: AmiHY CompRurdiIN pudle diif 1y gai ¢ aci d

is preferably 15 parts or less by weight, nore preferably 10 parts or |ess
babiphatid Giriper b bhengilgarowp-comtainihg cmine havnghatt s 5 (A)

to (E) d ditjves. Wen the amunt _of the organic acid is |arger

parts bg%we?:gﬁ’?{t%e a?ﬂé%cf ot tP tHe tl?eof?ﬂl;hnecpq €ls to the substrate

| ower. The above of:gawieA6MaEHDEsBRY 419 ghaafiey dlihealnaAAldgdhati ¢ ami ne or

phenyl group-containin? am ne having at 10 | east one am no group in
a

by wei ght

nol ecul e.

15
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25
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mono{cyclo)alkylamines such as n-propylamine,
i-propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine and n-hexylamine;
di(cyclo)alkylamines such as methyl‘:ethylamine,
diethylamine, methyl- n-propylamine, ethyl-n-propylamine,
di-n-propylamine, di-i-propylamine, di-n-butylamine,
di-i-butylamine, di-sec-butylamine and di-t-butylamine;
tri(cyclo)alkylamines such as dimethyl-:ethylamine,
methyl- diethylamine, triethylamine,
dimethyl - n-propylamine, diethyl°n-propylamine,
methyl-di-n-propylamine, ethyl*di-n-propylamine,
tri-n-propylamine, tri-i-propylamine, tri-n-butylamine,
tri-i-butylamine, tri-sec-butylamine and tri-t-butylamine;
mono(cyclo)alkanolamines such as 2-aminoethanol,
3-amino-1l-propanol, l-amino-2-propanol and
4-amino-1-butanol; di(cyclo)alkanolamines such as
diethanolamine, di-n-propanolamine, di-i-propanolamine,
di-n-butanolamine and di-i-butanolamine;
tri(cyclo)alkanolamines such as triethanolamine,
tri-n-propanolamine, tri-i-propanolamine,
tri-n-butanolamine and tri-i-butanolamine;
amino(cyclo)alkanediols such as 3-amino-1,2-propanediol,

2-amino-1, 3-propanediol, 4-amino-1,2-butanediol,

t han 15
may

t he



Exanpl es of the above aliphatic am ne include nono(cyclo)alkylam nes such
as n-propylamne, i-propylamne, n-butylamne, i-butylam ne,
sec-butyl am ne, t-butylam ne, n-pentylam ne and n-hexyl am ne; 15

@i (cycl o) al kyl am nes such as net hyl et hyl am ne, di et hyl am ne,

met hyl n- propyl am ne, ethyl n-propyl am nesg di -n-propyl am ne,

di -i-propylam ne, di-n-butylamne, di-i-butylam ne, di-sec-butylamne and
di -t - but yl anj1aiind-1 (3 tand ddy13 miznas methly 1as igiovat, 2y-peidpunedieda,, 20

met hyl di et hyl am ne, trlethylan1ne di et hyl n- propyl am ne,

di et hyl n- pr chyHaEhyd amiRg - ZrPEORFGHCAm ne, et hyl di - n- propyl ani ne,

tri-n- propylﬁaaranjir;%eﬂyl(?nadyqp %Fdiﬁmetdrloln g ylamne, tri-i-butylam ne,

tri-sec-but tri-t-butylam ne: 25 nono(cycl o)al kanol ami nes such as
2- am noet hamdlemﬂammddpﬁopmwa,neﬂm nend- pmdpeceirberylic acids

4- am no- |- but anol ; cycl o) al kanol am nes, such .as_di et hanol am ne,

di - n- pr oBanct2eh A8 B- alnl].r)]IeU PATRINRRRREYTHE aRifyt InAt Rt ¥rke acid

di -i - but anol Ardighobift yrid @l D) 3l leaielAEoR: YU &8.d fdn@t hanol ani ne,
tri-n-propanolam ne, tri-i-propanolamne, tri-n-butanolam ne and

tri-i-but an@ﬂmlsmmwa%l kanedi ol s such as
3-am no-1, 2- propawﬂg ov% $§%} %b QB%B%% %an4aﬂﬂh 0+ % 2? glanediol

29 4-am no-1, 3- butane n1no propane

3-di et hyl amigxanipil® ,praopmirfpd:uﬂd hazmhlgrrahhntnambngrbui} Aiepaneg¢i bbnaed
2-di et hyl am no-1, 3- gro panedi ol ; and am nocarbo lic acids 5 such

as( 3- al &Ri neE2 BRNABBLIIAIWP o4 &, LURAYHHAYANY aRi #ing SRR BERGRA: aci d,
2- ani noi sobutyrd GGyl AKbu @m&farﬁ%bt&wal%rﬁcldarbw ahaye phenyl

gr oup- cont ai ni ng am ne i's, for exanple, a conpound having an am no group

directly bonded Examples of the phenyl group-containing amine include
aromatic amines such as aniline, o-methylaniline,
m-methylaniline, p-methylaniline, p-ethylaniline,

15 1l-naphthylamine, 2-naphthylamine, N,N-dimethylaniline,
N,N-diethylaniline and p-methyl-N,N-dimethylaniline;
aminobenzyl alcohols such as o-aminobenzyl alcohol,
m-aminobenzyl alcohol, p-aminobenzyl alcohol,
p-dimethylaminobenzyl alcohol and p-diethylaminobenzyl

20 alcohol; aminophenols such as o-aminophenol, m-aminophenol,
p-aminophenol, p-dimethylaminophenol and
p-diethylaminophenol; and aminobenzoic acids such as
m-aminobenzoic acid, p-aminobenzoic acid,
p-dimethylaminobenzoic acid and p-diethylaminobenzoic

25 acid.

Out of these organic amino compounds,
mono(cyclo)alkanolamines and amino(cyclo)alkanediols are
preferred, and 2-aminoethanol, 3-amino-l-propanol,
5-amino-1-pentanol, 3-émino—1,2-propanediol,

30 2-amino-1,3-propanediol and 4-amino-1,2-butanediol are
particularly preferred as the aliphatic amine from the
viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the film residue

on the substrate and light screening layer of an unexposed



v

.10 to a phenyl group or a conpound havi ng an am no group bonded to a phenyl

group through a dival ent carbon chain. Exanples of the phenyl
group-contai ning amne include aromatic am nes such as aniline,
o-nmethylaniline, mnethylaniline, p-nethylaniline, p-ethylaniline, 15

1- napht hyl am ne, 2-naphthyl am ne, N, N-dggethylaniline, N N-diethylaniline

and p- net hyl

-N, N-di et hyl ani I i ne; am nobenzyl al cohols such as

o- aninobenzpbraheﬁholAmlmbpmémmmmnamé prefdmted p-ad nobamiaydpled ahpl |
p- di met hyl am nobenzyl alcoh andr{%ﬁﬂethylamnobenz%ka 0 alc mﬂ ad

am nophenol ¥-8f¢ROR eB°én?

e napReRBFtic

p- d'”Ethy|a%b”@ﬁgeﬁﬂbnémdgrBuSLEBﬂfbﬁﬂhﬁngﬁﬂﬁé; and anlnoben20|c aci ds such
as mam nobenzoic acid, p-am nobenzoic acid p- di met hyl am nobenzoi c acid

and p-di et hyl am n8benabove 26rgantic @min@fCQME@@n®$gamycb@nmm@ddﬁhymunds
nono( cycl o) al kanol_ am nes nd am po(cycl o)al kanediols are preferred, and
2- anlnoé%haHSIln cgﬁbﬁBat 8P08§L§V8 X éFﬁo | - pent anol

3-am no- 1, 2- pr opagrdi founid o2- ﬂﬁ%%ghn&&&ﬂﬂﬁ@%n?o@mjis preferably

4-am no-1, 2-butanediol are particularl referr

as the aliphatic am ne

fromthe viléwperks PHLess| hmwerlethr n m@rgop%ﬁ?rahix hl QBT bYseogeke$ § bed
her ei nafter t [ I e e
substrate aﬁ%nﬂlgﬁﬁtgégégﬁi%§ e?hfﬁéiq} une?abseg gbé Eg??f OPntﬁg

Am nophenol gompenenese(xpcdo 4BJ ma@radmpﬂmmsl Wneanthmpirrmmit alﬁdthe

p- am nophenol are particul arl

o QEGARIG gEP aﬂ{"nﬁuﬁéﬁ%gﬁiaggﬁﬁytmnuﬁédpa%%e by Bvgaht,

ani ne.

ed as, the phenol group-containing

combi nati on (gl jdRe &{oMECthd %mgaxeistﬂmtﬁém&m@aagomd s

preferably

15 parts or |less by wei nore preferably 10 parts or |ess

wei ght based on leddpalvs5b9therghhabfthheabovalaéﬂltﬁﬁes include a

15
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dispersion aid such as a blue pigment derivative or yellow
pigment derivative, e.g., a copper phthalocyanine
derivative; filler such as glass or alumina; polymer compound
such as polyvinyl alcohol, polyethylene glycol monoalkyl
ether or poly(fluoroalkylacrylate); nonionic, cationic or
anionic surfactant; adhesion accelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tris(2-methoxyethoxy)silane,
N-(2-aminoethyl)-3-aminopropyl- methyl‘*dimethoxysilane,
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl- 'methyl dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl 'methyl-dimethoxysilane, ,
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as
2,2-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-

chlorobenzotriazole or alkoxybenzophenone; cohesion

by



conponents (A) to (E) and additives. Wen the anmount of the 10 organic am no
conpound is larger than 15 parts by weight, the adhesion of the forned

pi xels to the substrate may |l ower. Additives other than the above additives
i'ncl ude a di spersion aid such as a blue pignment derivative or yellow

pi gnent derivative, e.g., a copper phthallocyanine 15 derivative; filler such
as glass or alum na; polynmer conpound such as polyvinyl alcohol,

pol yet hyl endndiijcddiomsiwehl gl sodiar polygeirylatesr ealdk Weadr yasti®al noni onic,
cationic or ni.oni ¢ rfactant;.,a A rator.s VLG

trimet hoxysiqear?éanc\ﬂrn%ﬁcpr fg%t Eo%ygngﬁé?%?%;?hgﬁgng-1-889b8§1¥£ﬂ£)
tris(2-met hoyatlphendidzana,-methoxy-2,4-dimethylvaleronitrile.

N- ( 2- am noet hyl ) - 3- am nopr opyl et hyl di net hoxysi | ane,

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

am nopr opyl t et IJyane,  3-gl yci doxypropyl trimet hoxysil ane, 25
3-g|ycidgxyéﬁgpygﬁé¥ﬁ?zginethoxysilane,

2- (3, 4- epoxycycl (eeey Isodiviepltt mifirehieo preiseawte invention, a suitable

3-chl oropr opyl net hyl di net hoxysil ane,:  3:¢chl oropropyl trinethqxysil ane,

3- et hacr y| o%hlowﬂ? BEYI b7 TR SataRe bF Gtppersed or dlssslves the

3- mer capt opreymddrdd NAYYHd 3o, ad ia@didakess WohsA3 tuting the .

2, 2-t hi obi s(4-net hyl -6-t-butyl phenol) or 2,6-di-t-butylphenol; ultraviolet
| i ght absor B@diatemsengitive. gonppsitippnydoes malk Geasiewith these ‘
chl or obep, z | 8 o§¥9%gé one; cohesion 31 inhibitor such as
sodiun1%§ly§%%%?§ e%“gﬁﬁﬁﬁght ra |g§angenerator such as

1, 1' - azobi s(cycl olmxampiels- ofr thel soillvent dhclude alcohols such as

2- phenyl azo- 4- net hoxy-2. 4-di net hyl val eronitrile. 5 (F) solvent As a_sol vent
of the presdftthaRet pEhanglangd bepzy 6?9%?1 he&P%(é' )L?slé‘é'%‘% grygelit

di sperses omglisnlyeethiss SGBROAET i Find IS0 Rdnedicyiea heRst | tULing
e

ethylene glycol monoethyl ether, ethylene glycol

15 mono-n-propyl ether, ethylene glycol mono-n-butyl ether,
diethylene glycol monomethyl 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,

20 propylene glycol monomethyl ether, propylene glycol
monoethyl ether, dipropylene glycol monomethyl ether,
dipropylene glycol monoethyl ether, dipropylene glycol
mono-n-propyl ether, dipropylene glycol mono-n-butyl ether,
tripropylene glycol monomethyl ether and tripropylene glycol

25 monoethyl ether; (poly)alkylene glycol monoalkyl ether
acetates such as ethylene glycol monomethyl ether acetate,
ethylene glycol monoethyl ether acetate, ethylene glycol
mono-n-propyl ether acetate, ethylene glycol mono-n-butyl
ether acetate, diethylene glycol monomethyl ether acetate,

30 diethyleneglycolmonoethyletheracetate,diethyleneglycol
mono-n-propyl ether acetate, diethylene glycol mono-n-butyl
ether acetate, propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate and 3-methoxybutyl
acetate; other ethers such as diethylene glycol dimethyl



r‘adi ation sensitive conposition, does not react with these 10 and has
suitable volatility. Exanples of the solvent include al cohols such as

nmet hanol , et hanol and benzyl al cohol; (poly)alkylene glycol nonoal kyl

et hers such as ethylene glycol nononmethyl ether, ethylene glycol nonoethyl
ether, ethylene glycol 15 nono-n-propyl 32 her, ethylene glycol nono-n-butyl
ether, diethylene glycol nononethyl ether, diethylene glycol nonoethyl

et her, di et retihene, glieddly ieneo-gl-yoodpyle thiserethyli ettthdrndigthyilene
nono- n- butyl _ether,_ triethylene alycol nanethyl ether. triethylene glycol
nonoet hyl eﬁ‘?é’rc,oiéhﬁt&’ﬁ’ﬁ &8 %5%1 %ﬁﬁﬁ%t%ﬁfﬁuéﬁﬁér ?‘eﬂiPB&"?‘I &negfcol
nmonoet hyl  etpiihy 1didBAY [t rd Yy @3ic1onexdidng, ef-hiptaddny opyl ene gl ycol
monoet hyl ether, dipropylene glycol ~nono-n-propyl ether, dipropylene glycol
nmono- n- but y13-diepranong. gHasg F¥cd1°hononet hyl ether and tri propyl ene

gl ycol 2% nopnpoe her.. I /£ |y, nonoal kyl ether acetates

such as gt hy%m%oy&%%en(%%%ﬂ%ghng%fg)etag}tc&e, et hyl ene gl ycol nonoet hyl
et her acet at4;hyitvstyene g igdhexam@ o o@lkyt Hectadsatsmcletdy/| ene gl ycol
nono- n-butyl ether acetate, _diethylene glycol nononethyl ether acetate, 30
di et hyl ene gM§iL H‘S‘ﬁ&é‘ﬂ:ﬁy?n%terﬁ’ryjaééfﬁ?g?’o‘?‘étf‘?ﬁlleéﬁ@rﬁl gegh a g‘Y - propyl

ether acet até‘ceﬁﬂ'@é,hMLﬁf‘Spgh.%td’E‘én,oin?Pé'ﬁyj. acRithdle 3525 @t P1 aletRlENe
gl ycol nonomet hyl ether acetate, propylene glycol nonoethyl ether acetate

and 3- net hoxdAhntyl agstate, otoentwl Hommatieh apafitath@|aat@tg ycol di net hyl

32 ether, djethyl | v.col hyl et hyl, ether. .di-ethyl | ycol di et hyl
et her aﬁia tg:{'%%%gﬁg%%tﬁlckx&r%}nte%l sau%‘{'u]c Aatse' et %Ylet%lyyqp%%g[ao%eﬁ

cycl ohexanone,métHiept stthoxybutsll el o tecetetney dlmaohatatie,

(4- hydr oxy- 4- net hyl pent an- 2-one) and 4- hydr oxy-4-net hyl hexan- 2- one; al kyl

| act at es sucdh RECPYetPHIYT2k] atl REAPYE, RHtYLRE S £ -t REErat&uch as

et hyl ethyl hydroxyacetate, ethyl ethoxyacetate, methyl
3-methoxypropionate, ethyl 3-methoxypropionate, methyl

15 3-ethoxypropionate, ethyl 3-ethoxypropionate, methyl
pyruvate, ethyl pyruvate, n-propyl pyruvate, methyl
acetoacetate, ethyl acetoacetate, ethyl
2-hydroxy-2-methylpropionate, methyl °
2-hydroxy-3-methylbutyrate and ethyl 2-oxobutyrate:;

20 aromatic hydrocarbons such as toluene and xylene; and amides
such as N-methylpyrrolidone, N,N-dimethylformamide and
N,N-dimethylacetamide.

Out of these solvents, benzyl alcohol, ethylene glycol
mono-n-butyl ether, propylene glycol monomethyl ether,

25 propylene glycol monoethyl ether, ethylene glycol monomethyl
ether acetate, ethylene glycol mono-n-butyl ether acetate,
diethylene glycol mono-n-butyl ether acetate, propylene
glycol monomethyl ether acetate, propylene glycol monoethyl
ether acetate, diethylene glycol dimethyl ether, diethylene

30 glycol methyl ethyl ether, cyclohexanone, 2-heptanone,
3-heptanone, n-butyl acetate, i-butyl acetate, n-pentyl
formate, i-pentyl acetate, 3-methoxybutyl acetate, n-butyl
propionate, ethyl butyrate, i-propyl butyrate, n-butyl
butyrate, ethyl 3-methoxypropionate, methyl



acetate, n-propyl acetate, i-propyl acetate, n-butyl acetate, i-butyl
acetate, n-pentyl formate, i-pentyl acetate, 10 3-nethyl-3-nmet hoxybutyl
acetate, n-butyl propionate, 3-nethyl-3-nethoxybutyl propionate, ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl butyrate, ethyl
hydr oxyacet ate, ethyl ethoxyacetate, negByl 3-nethoxypropionate, ethyl

3- net hoxypr opi onate, nethyl 15 3-ethoxypropionate, ethyl 3-ethoxypropionate,
met hyl pyrave&hpxgphpblppameatethwlpBep;hogypum@uenamethyI acet oacet at e,

gtﬂzhrgigtg?cetate Réﬁ@°§ﬁ%%g?ﬁy¥rgpg§%h PBB ggﬁianﬁHYg%eh9H?ocarbons

such as tol %&%&maﬂ&eg@ef@&éeaw%& tﬁecblaﬁpbliﬁetshukpyambmgﬁg
N, N- di met hy['f or mam de an di met hyl acet am de. Qut of these solvents,

benzyl aIcommgmeawhﬁuéweI@P@@dﬂtyn@@@—ﬁobﬁﬁpﬂlétwer propyl ene glyco
monomet by ether . xg3 LAY S local, BRI Ly shick 16! DuhgRg gl ygol

nononet h I et her ene gfycol Tono- n- ace
di et hyl ene @fyaslo wanmotrehut yl et her acetate, propylene gl ycol nononet hy

et her acetate, propylene glycol nonoethyl ether acetate, diethylene glycol
di methyl ether, dFSFkPPEme2IRighyROtLIHRY ALRMyISUGH &S, beperonekhkidne,

2- hept anone,eu;’efﬂea&ﬂa £ e PROH! yacag&m]ta%eﬂor@t >i|so E‘%&%&l@ BapeBl ¥l

formate, i-pentyl aceta 3- met hoxybut'yl™ acet at’e, utyl  “propionate,
et hyl butyramaﬂ.lcppmpﬂhcbatydaikro¢m¢nmyl:Lhuﬂynuﬂa beaizlyyll acetate,

g:gfhggi %ﬁ%ﬁ(aéf pars hﬁﬁ ¥ ek%%@%ﬁ%gpl E%WHnaF@yéﬁ& ‘et hyl pyruvate

are parti C‘#LBhWrBiSE%ﬁ@d éﬂ?}‘iéﬁ'@ c‘é&%WBQ‘t@t Sp:% §Péh@'ddrt‘dbnat@ gpent _
di spersi bili and coatability. he above sol'ven %s may be used alone or in

Conb|nat|oneuythn9(glxggﬁemonophenyl ether acetate may be used in
conjunction with the above solvent.

These high-boiling solvents may be used alone or in
15 combination of two or more.

The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the
composition is preferably 5 to 50 wt%, particularly

20 preferably 10 to 40 wt¥% £from the viewpoints of the coatability
and storage stability of the obtained radiation sensitive

composition.

- method for the preparation of a radiation sensitive
25 composition for color filters -

Although the method for the preparation of the
radiation sensitive composition for color filters of the
present invention is not particularly limited, the pigment
(A) is preferably dispersed in a medium containing the

30 dispersant (B), alkali-soluble resin (C) and solvent (F) in
advance.

The step of dispersing the pigment (A) in the above
medium is called “"pre-dispersion step” and the dispersion

obtained by dispersing the pigment (A) in the above medium



Purther, a high-boiling solvent such as benzyl ethyl ether, dihexyl ether,
acet onyl acet one, isophorone, caproic acid, caprylic acid, 1-octanol,
1-nonanol, benzyl acetate, 10 ethyl benzoate, diethyl oxalate, diethyl

Mal eate, y-butyrol actone, ethylene carbonate, propyl ene carbonate or

et hyl ene gl ycol nonophenyl ether acetatg4amay be used in conjunction with

t he above sol vent. These high-boiling solvents nay be used alone or in 15
conbi nat i on isf dald edr "preedispersdomit. of the solvent is not particularly
limted but desirabl¥ a valge whi ch _ensures ﬁ%t t he otgl %nnunt of al
the conponents exCPuliPRgPTReYeEPFERLCBr SERR cGRB08PPBE PE fP&ferably 5 to

50 Wt % par Hi&d1ar a6 14B1er ekaiabl(x )19 st pré@evhyalr emebheowi GeROI Abgeof the
coatability and storage stability of the obtained radiation sensitive
conposi ti onprefigxabdd @ tohSOpwddabasiedn of ther gondendn ofertdieti ve 25

conposi tion f ol or. £i.Lt iV (doYgh e IRy (o] aration of

the rad atF&%&§§h§¥?F&%eb§%%3€ié%gnq%bF%%b orE %ﬁf@r?eb qﬁhg%ppresent

i nvention i $omplosiarilone foar lcy lormiftiddertshe Wwhgnebhe &mdpunt pfethreabl y

di spersed in _a nedi um cont ai ni ng, t he 30 di_spersant é%ﬁgialkali-soluble resin
[

(C) and sol \?éﬂial(lr—‘)sqwblédﬁaﬁéa.(%ﬂeisstsé'ﬂl&ﬁrd?ﬂgﬁer + FEePEREREE(A) in

the above rRGYINIILY O e oRferitedd Yonpdsitlith mad iR diciP&isl on
obt ai ned by dispersi'ng the pigment (A in the above nmedium 34 1s called
" pr e-di sper siemidud mayhédeppaodiusiedr onorkhet substtrataount of the

el LTS " b BT sBPELRERCLLoR e 1P s B ER e BYEKERYY 10 1
radi ation sedid ldbdve CofipoBlenitenby0a @aketr tukheas. aViessbheeanopahgof the
mill or rod mill.
After the pre-dispersion step, the radiation sensitive
composition for color filters of the present invention can
15 be obtained by mixing the pre-dispersion with the
polyfunctional monomer (D), the radiation sensitive radical
generator (E) and the rests of the alkali-soluble resin (C)
and the solvent (F) if there are in accordance with a commonly
used method.
20

Method of forming a color filter

A description is subsequently given of the method of
forming the color filter of the present invention by using
the radiation sensitive composition for color filters of the

25 present invention (may be simply referred to as "radiation
sensitive composition” hereinafter).

The method of forming the color filter of the present
invention comprises at least the following steps (1) to (4):
(1) forming a coating film of the radiation sensitive

30 composition of the present invention on a substrate;
(2) exposing at least part of the coating £film to radiation;
(3) developing the coating film after exposure; and
(4) post-baking the coating film after development.

Each of the above steps will be described hereinbelow.



el kali-soluble resin (C) is smaller than 5 wt% the storage stability of

t he obtai ned conposition may | ower or the residue may be produced on the
substrate. 10 The pre-di spersion step nay be carried out by mxing the
&bove conponents by a m xer such as a dissolver, bead mll or rod mll.
After the pre-dispersion step, the radi &s on sensitive conposition for
color filters of the present invention can 15 be obtained by mxing the
pre-di spersion with the pol yfunctional nononmer (D), the radiation sensitive
radi cal generattqo# 415) and the rests of the alkali-soluble resin (C) and

e

t he sol vent ‘(r§) re are in accordance with a commonly used nethod. 20

Met hod of forni ngaa 16@har sidriele@ing deger ForodelfS ninigs @dperitlivngifsen of the
met hod of formng the color filter of the Bresent i nvention by using the
radi ati on s&PFMInEPEsapsdis FHRsT Sorawdoen tther wirtage phcths sppeseate

I nventiop ( i y f erred snadiat i : I L ition"
nor of naf for 1o PRty B foedt s, BaatatloR LBRestDS bioElEnRs
i nvent i on capriilee prdsdreasinvdret ol |imMapplsieabh o Bhet subBtratg BYnd ormi ng a
coating filmof the radiation sensitive 30 conposition of the present

i nventi on oPTERANRA (LR &Vanorate fhe seLyente 88 a5ate §PTME E8aEARg filmto
radi ation; gi3)mdeveloping the coating filmafter exposure; and (4)
post - baking the coating fil mafter devel opnent. Each of the above steps wl|
be descri bed her eiTiige|stps t3mtestuged ip Ahiisgisttepcise madg lofy @lafssr, defi ni ng
a portigg for,,formn

substra BSJEQSiCFOeIh’ui é&cxa:r#}ri%eéﬂl {qic%ali;regsr {ngstj’i ga%otsmgaﬁtsils# {p&é%ﬁagn%doéﬁhf I on of
t he present poMednhids) insl dpplpcidyiniddie malbastiaire sillfone, ring open
polymer of a cyclic olefin or hydrogenated product thereof.

The substrate may be optionally subjected to a known
pre-treatment such as chemical treatment with a silane

15 coupling agent, plasma treatment, ion plating, sputtering,
gas-phase reaction or vacuum deposition.

To apply the radiation sensitive composition to the
substrate, a known coating technique such as rotational
coating, cast coating or roll coating may be employed.

20 Coatingwith a spin coater or a split die coater is preferred.
| As for prebaking conditions, the radiation sensitive
composition is preferably heated at 70 to 110°C for 2 to 4
minutes.

The thickness of the coating film is preferably 0.1

25 to 8.0 um, more preferably 0.2 to 6.0 um, particularly
preferably 0.2 to 4.0 um as the thickness of the f£film after

drying.

- step (2) -

30 Thereafter, at least part of the formed coating film
is exposed to radiation. To expose part of the coating £ilm
in this step, a photomask having a predetermined pattern is
preferably used.

The. radiation used for exposure is suitably selected



frebaked to evaporate the solvent so as to forma coating film The
substrate used in this step is nade of glass, 10 silicon, polycarbonate,
pol yester, aromatic pol yam de, polyam de-im de, polyimde, polyether

&ul fone, ring open polyner of a cyclic olef in or hydrogenated product
thereof . The substrate nmay be optionall gésubjected to a known pre-treatnent
such as chemcal treatnent with a silane 15 coupling agent, plasna

treat nent, fomompkdsibde $pﬂﬂa¢ibng,ugasaphaietreadﬂbmﬁoun facuum deposi tion.
To apply the radi gtion se L tiaqn 1.0 t.he known

coating t ecHtit@¥18dEh 52 iﬁ%é??oﬁ% %%) it la%%ﬂp'ég nﬁaé+aF6?P coati ng

may be enpl uad ati@nGeaving awhkredes@ith 60alED tOr 450 I I:LEs prefeonear is
preferred. As for prebaking conditions, the radiation sensitive
conposition is pr@h@rﬁﬁﬁ? ﬁgaFBG sed¥atieniigoprefepabay4abaphuilstoThe
thlcknes$ of; ot B%0 cgqupg filmis preferably 0.1 25 to 8.0 m nore
preferab y .0 pm particularly preferably 0.2 to 4.0 pmas the

t hi ckness of the filmafter drying. - step (2) 30 Thereafter, at |east
part of the forned &g?tlng film is exposed to radiation. To expose part of
t he coating f i $HEP| his step, a photomask having a predeterm ned pattern

is preferably useferifeteradi8kl eBatifg EQ&meéEQEHréxb8s§Hét§§|y sel ect ed
36 fromvisible radiation, ultraviolet radiation, far  ultraviol et

radi ati on, clesetllopedr wditht & odevetioper adizafenablRad aillkedihdeveagoner
vavel enghh gl 19069, 450 AT LoRE Stk d it 1955 1% LB hadkBhEHg o
film so as to form a predetermined pattern.

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,

15 1,8-diazabicyclo-[5.4.0]-7-undecene or
1l,5-diazabicyclo-[4.3.0]-5-nonene.

A suitable amount of a water-soluble organic solvent
such as methanol or ethanol, or a surfactant may be added
to the above alkali developer. The coating film is

20 preferably rinsed with water after alkali development.

Shower development, spray development, dip
(immersion) development or puddle development may be
employed.

As for development conditions, the coating film is

25 preferably developed at normal temperature for about 5 to
300 sec.

- step (4) -
By post-baking the developed coating £ilm, a substrate
30 having a predetermined pixel pattern can be obtained.
As for post-baking conditions, the coating film is
preferably heated at 180 to 240° C for about 15 to 90 minutes.
The film thickness of the formed pixels is preferably

0.1 to 6.0 pm, more preferably 0.5 to 3.0 pm.



Thereafter, the coating filmafter exposure is developed with a devel oper,
preferably an al kali devel oper 10 to dissolve and renove an unexposed
portion of the coating filmso as to forma predeterm ned pattern. The
&bove al kali devel oper is preferably an agqueous solution of sodium

car bonat e, sodi um hydroxi de, potassium 3fydroxi de, tetranethylamoni um
hydr oxi de, choline, 15 1, 8-di azabicyclo-[5.4.0]-7-undecene or

1, 5- di azabi cycl o- [TheZe@lftemobyneepeatinigt &bee abovenistepsa (WAt &o- 4 ubl e

or gani ¢ sol vent surhh 3_5 riflet handol 1Y et hanal eI g surf.atct ant rgayth%e added
to the abovdSH 1EATE B HSH&P A At b A5G Filiem ST LSS B VP15 nsed wi th
wat er after pdgiit deveneadantontShavay fed sl Pre@ntand playe geynkapsent, dip
(i mersion) devel opnent or puddl e devel opnent may be enployed. As for

devel opment &shdignesis and olyea Biigelf ipahtiernso g, £papel Prdéhel §pP6 at
normal tenp r ﬁtﬁscs k-ng t he
devel ope c%@%‘%qﬁo’mtﬁgeghg?ﬁ%negggg avﬁbnlgégsgcgﬁita ecfar?\' ne E)'l QEF pattern
can be obt aicuedsigsAsi forofp gatedetie mgi resh didd orgredrhearcbdtliug ffiideh i s
preferably heqc}éed at 180 .to 240 C for about 15 to 90 m nutes. The film

t hi ckness ofPAHETHF Y & WSSt erably 0.1 to 6.0 (err)m nore
preferably 0.5 tomdopief o¥ forhehgatii€se pike1epaptbhfistie azbaeasieps (1)
to (4) for each of the radiation sensitive conpositions of the present

i nventi on cokt dthe mresent gins@ntidqn bl ue pigments, red, green and bl ue

pi xel papterns are formed on the same 5 substrate, thereby making it
possibl&€"to forma colored | ayer consisting of predeterm ned red, green and
bl ue pixel Color filter

The color filter of the present invention is formed
from the radiation sensitive composition for color filters
of the present invention.

15 The color filter of the present invention is extremely
useful for transmission and reflection color liquid crystal
display devices, color image pick-up devices, color sensors,

etc.

20 Color liquid crystal display device

The color 1liquid crystal display device of the present
invention comprises the color filter of the present
invention.

The color 1liquid crystal display device of the present

25 1invention may have a suitable structure. For example, it
may have a structure that the color filter is formed on a
substrate separate from a drive substrate having a thin £ilm
transistor (TFT), and the drive substrate and the substrate
having the color filter are opposed to each other with aliquid

30 crystal layer interposed therebetween. Alternatively, it
may have a structure that a substrate manufactured by forming
the color filter on a drive substrate having a thin £ilm
transistor (TFT) and a substrate having ITO (tin doped indium

oxide) electrodes are opposed to each other with a liquid



gatterns on the substrate. The order of form ng these pixel patterns is
arbitrary in the present invention. 10 Color filter The color filter of the
present invention is formed fromthe radiation sensitive conposition for
@olor filters of the present invention. 15 The color filter of the present
invention is extrenely wuseful for trans3a ssion and reflection color |iquid
crystal display devices, color imge pick-up devices, color sensors, etc.
20 Col or | i cprivktaly sktatendiigylerpaiad ddetebetyesn .| | §hedlatyeral di spl ay
device of th resent _pnyent] is e I fidter of pr esent
venti on.  THESGE PR SRS Lo ARy RREC RS efindnaet aBeriEels

i nventi on neghdetey makihgadll possiblé Wocobt@in @tridiet hi gh-dey ihdtd on
structure that the color filter.is forned on a substrate separate froma

drive subst ret@ihSmEEtat fﬁerRJi"_and?‘fJeﬁ?si stor (TFT), and the drive
substratg and the systidd£rid%eRs1thGeCOomboditisH Bl OPPPEed th@seach

other with a liquid 30 crystal layer interposed therebetween. Alternatively,
it may haveofa the ptesentt hiatventidrsthag echeoldgictalr ethdxadtemisigics he col or

filter on a drjyv uhstrate havjn thinfilm transistor, (TET) and a
Cubstrare natiiioRn Fhe AR foafisd o pobiter talPed oiog Tals 388.%
each other wid prdvitd dted Phxelsy Heatinaragh trenhgased anldey ehet nagh The

latter structure can significantly inprove the nunerical aperture, thereby
making it poRenrast rabt®i n a bright high-definition liquid crystal

di splay,gevice. 5 e dlial 19 SeRfidt 6n GURRAT VO IYosdd1Yn fddat ers
color filters of the present invention can be advantageously
used to form color filters including a color filter for color

liquid crystal display devices in the field of the electronic

industry.
15
Examples
The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting.
20

Synthetic Example 1
2.7 parts by weight of
2,2'-azobis(2,4-dimethylvaleronitrile) and 200 parts by
weight of diethylene glycol monomethyl ether acetate were
25 fed to a flask equipped with a cooling tube and a stirrer,
15 parts by weight of methacrylic acid, 25 parts by weight
of N-phenylmaleimide, 45 parts by weight of benzyl
methacrylate, 15 parts by weight of styrene and 5 parts by
weight of a-methylstyrene dimer (chain transfer agent) were
30 then fed to the flask, the inside of the flask was substituted
by nitrogen, and the reaction solution was heated at 80°C
while it was gently stirred to be polymerized by maintaining
that temperature for 3 hours. Thereafter, the reaction

solution was further heated at 100°C, 0.5 part by weight of



of the present invention has rheol ogical characteristics suitable for the
application of a |arge-sized substrate and can provide red pixels having
high transm ttance and high contrast ratio. 10 Therefore, the radiation
gensitive conposition for color filters of the present invention can be
advant ageously wused to formcolor filteamgs including a color filter for
color liquid crystal display devices in the field of the electronic

i ndustry. 1a,a(mcastswf@mmmmmm presy iafsled ,orandhe pur pose
of further |IIustra1| S e} re be taken
a5 11t ng PSRl B SRRt B dndthgdl 1 hBydeo"Bbtiln

2,2' -azobi S(izésdmnebmutyahe(mm idaa)tend 02093parﬂr's% by TRl gbtadhed
dlethylene gl ycol nononet hyl ether acetate were 25 fed to a flask e%U|p ped

with a cool iFRFFURRAMAP A61q% ey, 000 Rrgh a%s My Qfei G0t ABEAZPPiFe aci d,

25 partsg byvyggq{gsuﬁ{aﬂ}gd)r@sn;gergqrpl(rg_q% 45 parts by wei ght of benzyl
met hacrylate, 15 parts by wei ght of styrene and 5 parts by weight of

a- et hyl styrene dinmer (chain transfer agent) were 30 then fed to the flask,
the inside of the flask was supstituted by nitrogen, and the reaction

sol ution wasgiﬁé’%leetdl%tsﬁl'(’%ad@slﬁl e it was gently stirred to be pol ynerized by
mai ntai ni ng that it sy pRIrAHINY Waighthesrs. Thereafter, the reaction

solution was further heated at 100 C, 0.5 part by wei ght of 39
2,2' -azobi s(2,%4- mmwwléﬁmﬁmﬂ%lm%é@ aﬁf{@( 2090 mt&‘zm on was

CoL! 0058 R N oS VU, rbopRphRO el et of
resin fed to a flask equipped with a cooling tube and a stlrrer
20 parts by weight of methacrylic acid, 25 parts by weight
of N-phenylmaleimide, 30 parts by weight of benzyl
methacrylate, 10 parts by weight of glycerol
15 monomethacrylate, 15 parts by weight of styrene and 2.5 parts
by weight of a-methylstyrene dimer (chain transfer agent)
were then fed to the flask, the inside of the flask was
substituted by nitrogen, and the reaction solution was heated
at 80°C while it was gently stirred to be polymerized by
20 maintaining that temperature for 3 hours. Thereafter, the
reaction solution was further heated at 100°C, 0.3 part by
weight of 2,2 -azobis(2,4-dimethylvaleronitrile) was added,
and polymerization was continued for another 1 hour to obtain
a resin solution (solid content of 33.0 wt%). The obtained
25 resin had an Mw of 20,000 and an Mn of 9,000. This resin

was designated as resin (B-2).

Synthetic Example 3
2.7 parts by weight of
30 2,2'-azobis(2,4-dimethylvaleronitrile) and 200 parts by
weight of diethylene glycol monomethyl ether acetate were
fed to a flask equipped with a cooling tube and a stirrer,
25 parts by weight of methacrylic acid, 75 parts by weight
of benzyl methacrylate and 5 parts by weight of



€ was designated as resin (B-1). Synthetic Exanple 2 1.5 parts by wei ght of
2,2'-azobis(2,4-dinmethylvaleronitrile) and 200 parts by 10 wei ght of

di et hyl ene gl ycol nononethyl ether acetate were fed to a flask equi pped with
# cooling tube and a stirrer, 20 parts by weight of nethacrylic acid, 25
parts by weight of N-phenylmaleimde, A0 parts by wei ght of benzyl

net hacryl ate, 10 parts by weight of glycerol 15 nononethacrylate, 15 parts
by wei ght ofo-sietrhgries tymerd Qipwrt € chbinwerghsfer agemt hyeste/tdvea feder

(chai n transfer t ts e thef | NS e flask
was substi tsgucf etc{?%;e/ﬂnal)s[kr’\ggt;h% laﬁ%“{%ce%ér gcaltlc %&I‘#%%ﬁﬁél rC)Er?flﬂv\s/ra}csgiltﬂ’lg:aet(?fe&)L’bat 80C
while it wamigaerdden stndr tite reedee ipol gokutied wys M ateidnatisi rwhiae
tenperature for 3 hours. Thereafter, the reactig%sol ution was fgrther
heated at 106C¥as geﬁa}y %Vr%‘?d?ﬂ ’b&f polymerized by maintaining that

2,2' -azoli S(gerfpidmity leval sniidd | | ehebaaradgedine ahdialon bl adliban Was
continued for another 1 hour to obtain a resin solution (solid content of
33.0 vt % . ™Wes didxtihesd HERtesbiat HP°dh My ofpaad; (00 waldghdn avh of 9, 000.

This resin , desi.an d, as, resi - 2) . .Synthetic EX le 3 7 parts by

wei ght of SOQNB’ZZ,S Z’Qza%tg’bﬁa@(e'z‘l,'?ld?%ﬂy‘fa\%ﬁ e%?ﬁ%qe)e)waasnc?a%ﬁie'paaﬂzds by wei ght

of di et hyl enso Bl z AIvHTRIAY |cAitigTues Eoit ansther fletioe @of batkiaqui pped

with a cooling tube and a stirrer 25 parts b \éveight of nethacrylic acid,
o)

75 parts by WS SGAUAARY( SHbLA LIV 0Fnd3s 2HFE k- DI MRPBRALIES s 40
a- met hyl tyr]?\é)seﬂ- [ ' r ree t edmqpt 1 ask,

t he inS|l e of t Igﬁsirpv\%r%%b%?ﬁﬂ eaggﬁ)r}tr) rﬁfrcgfgedqn'gba%d Fﬁggr gggtl:}lon

sol uti on waswaeadexslignatdl Gswridsin (B-3).

Example 1
A mixed solution consisting of 30 parts by weight of
15 a mixture of C.I. Pigment Red 242 and C.I. Pigment Red 254
in a weight ratio of 70/30 as a pigment (A), 10 parts by weight
(100.0 wt?% in terms of so0lid content) of Adisper PB821 as
a dispersant (B), 10 parts by weight of the resin (B-1) as
an alkali-soluble resin (C) and 100 parts by weight of ethyl
20 3-ethoxypropionate as a solvent was mixed and dispersed with
Diamond Fine Mill (trade name, bead mill of Mitsubishi
Material Co., Ltd., bead diameter of 1.0 mm) for 5 hours to
prepare a pigment dispersion.

When the average pigment'particle diameter of the

25 obtained pigment dispersion was measured by the dynamic 1light
scattering method, it was 140 nm.

The average particle diameter was measured by the
dynamic light scattering method under the following
conditions in this text.

30 Name of the apparatus: FPAR-1000 (Fiber-Optics Particle
Analayzer) of Otsuka Denshi Co., Ltd.)
Experimental conditions: The pigment dispersion was diluted
with propylene glycol monomethyl ether acetate to a pigment

content of 5 % based on the resulting solution to measure



#t was gently stirred to be polynerized by maintaining that 5 tenperature
for 3 hours. Thereafter, the reaction solution was further heated at 100C,
0.3 part by weight of 2,2'-azobis(2,4-dinethylvaleronitrile) was added, and
pol yneri zati on was continued for another 1 hour to obtain a resin solution
(solid content of 33.2 wt% . The obtainad 10 resin had an Mwv of 17,000 and
an Mh of 8,600. This resin was designated as resin (B-3). Exanple 1 A m xed
sol uti on condiestaivegage perpacie ihiameitgm. of 15 a mixture of C 1. Pignent
Red 242 and . C.l . . Pi n 25 i I ght _rat.i 7 S a pignent
(A, 10 par tcs% lt?fj\ﬁé:ﬁ'gﬁt he? T’ggoé\?/tl ‘%Qlll%t\té@r%g i %g%"ﬁﬂ'gggo&{egglf)% of Adi sper
PB821 as a dispersant (B), 10 parts by weight of the resin (B-1) as an

al kali -soluble resin (C) and 100 parts b vvel_ght of et hgl 20
3- et hoxypr opi onat 3h§§e§f§SFveﬁ9°v\§§rﬁfxB_§I WRHIBE sPEr SBESwWPEAMeBLtanond Fi ne
MT1 (trade fugerAead Fobl palrt¥ b3URleildht Wat @hedkeSan, (\?WL]Q-)’ alead di ameter

of 1.0 mm for hours to prepare”a pignent dispersion. en the average

pi gnent par talded idismimbde glestime (C)5 66t pares pygwedghdi ofer si on was
measured by the dynam.c light.  scatteri net hod, it s 140 nm The average
particle o AHBRSCARIY ShEtsalcheBs SERELaH] B PPLy e EAPPes: MOPABFRod under
the follow n®) cadigdraas vy welightt @t . 30 Nane of the apparatus: FPAR-1000
(Fiber-Optics Particle Analayzer) of Qtsuka Denshi Co., Ltd.) Experinental
condi ti ons: 2Akensmemdimedpalandnonds (d-merpho Linophenygdy) batangnecol

nmononet hyl et a t | n o ent aged. gt e.resul ting
sol utioggt o%n%g%l?r g%ﬁtcg%hgegl\?(%raggg BEPt ?(E}Peﬂdlogpre g%tgcg cﬁ?ggﬁgnoﬁet hod:

cal cul at ed propyliend ghyycoiktrmmomdtiey kaftther, ad8faparas hpolweghtt wetet hi s

I gnent
Pro mixed together to prepare a liquid composition (R1l).

Evaluation of rheological characteristics

15 The viscosity of the obtained liquid composition (R1)
was measured continuously at 23°C at a shear rate of 0.5 to
500 (1/s) with the ARES100FRT viscoelasticity measuring
instrument (of TA Instrument Co., Ltd.) (rheology
measurement). A rheology parameter (= {viscosity at a shear

20 réte of 1.0 (1/s)}/{viscosity at a shear rate of 100 (1/s)}
was calculated from the obtained measurement result.

When the rheology parameter is large, the difference
in £ilm thickness between the center portion and the end
portion of the substrate, that is, between a portion at a

25 low shear rate and a portion at a high shear rate tends to
become large with the result of a coating failure.

When the rheology parameter was evaluated, it was 1.25.
It can be said that when the rheology parameter falls within
the range of 1.0 to 1.5, rheology characteristics are

30 satisfactory.

Evaluation of storage stability

The viscosity of the obtained liquid composition (R1)

was measured with the ELD viscometer of Tokyo Keiki Co., Ltd.



4 di spersion, 200 parts by weight of the resin (B-2) as an alkali-soluble
resin (C), 60 parts by weight of dipentaerythritol hexaacrylate as a

pol yfuncti onal nonomer (D), 40 parts by wei ght of _

2-benzyl - 2- di et hyl am no- 1- (4- nor phol i nophenyl ) but anone- 10 1 as a radi cal
generator (E) and 1,000 parts by weight 4af propyl ene gl ycol nononet hyl
ether acetate as a solvent were mxed together to prepare a Iigui d
conposi ti on ThR1 yiscpgityaef dihe Compesiidgiotawhdghrvas ekl iads 4905CThHer

2 55C ol a s HERK PR PR §LARGLETTY e Pl WP Ry SORE nuouSty

vi scoel ast i att F3ne &t 1 mpnthnséremeaisufreld . TAAS rstesubhl tbe vistdsity

(rheol ogy nmeasurenent). A.rheolq Y. par nmeter (= %vi_scosi ty ag shear 20
ot of 1. 0 oAb FRmpostsaPty Tabhs SKEAF PAPbaBRLAG0 T1PL];> MBS Sal cul at ed
from t hes obtigjfied fMeazUCmPRL1teon! WwhivheRakheeEReakogye 0aEapel epeb | ar ge,

the difference in filmthickness between the center portion and the end
portion of ™mas SulfsmPars,. endt thet bét kbencampositdanavhichswaswlefibar rate

and a portian at, i sh rate,t fo C | ar Wi the result of
a coating fﬁqﬁ glt”e.% €@ugnki t"}'?g&?’hgg%oéyggépraarﬁe‘t e?%mggge%%l%gtdeg?gittwﬁgg 1. 25.
It can be sahé thahgetmron BRernidagitpatightt £f ténpraparbtion ise o gange of
1.0 to 1.5, rheology characteristics are 30 satisfactory. Evaluation of

storage st alsif i48F Svh& TATHASs iSERRIL Lite TohSAtHEF AGTFNd conposition (R1)  was
measur egdowi t h t he gilaDewirtedTetRE s 0f 1 JOKY difidd 1 1{n -(Ral)dwad 48p1188

viscosity of the conposition which was left at 40C for "1 week and the
vi scosity oftd & emnpodlis iconsollaehimasglass sualhsBates draviing @nh Siene

g?:;;; g?i' Oﬁs i r?ggléﬁ‘;a\;sef}letivnigs %Rtsaiéyut:lpc];n %@%88%9 %.iotnisogn rtih%hgug :[agtre
with a spin coater and prebaked in a clean oven heated at
90°C for 10 minutes to form a 1.8 pm-thick coating film.

15 Thereafter, the substrates were cooled to room
temperature, and one of the substrates was exposed to 5,000
J/m2 of radiation having wavelengths of 365 nm, 405 nm and
436 nm through a photomask with a high-pressure mercury lamp.
This substrate was then immersed in a 0.04 wt% aqueous

20 solution of potassium hydroxide at 23°C for 1 minute to be
developed, rinsed with super pure water and dried with air.
Thereafter, the substrate was post-baked at 230°C for 30
minutes to form a red striped pixel pattern on the substrate.
The £ilm thickness of the pixels was 1.50 um. This substrate

25 was used as a substrate for evaluating foreign matter,
chromaticity and AEab* characteristics.

Further, the other substrate was exposed to 5,000 J/m?

of radiation having wavelengths of 365 nm, 405 nm and. 436
nm with a high-pressure mercury lamp without using a

30 photomask. It was then post-baked at 230°C for 30 minutes
to form a solid red £ilm on the substrate. The £ilm thickness
of the pixels was 1.50 um. This substrate was used as a

substrate for evaluating contrast ratio.



& that of the conposition which was left at 40C for 1 week was 8.0 nPas,
and that of the conposition which was left at 23C for 1 nonth was 7.8 nPas.
It can be said that when the change fromthe viscosity right after
Preparation is 20 % or less, storage stability is satisfactory. 10
Thereafter, this liquid conposition (R1)43was applied to 15 cm X 15 cm

soda-line gI ass substrates having an SiQ2 filmfor preventing the elution
of sodium i (ﬁmblati@ af fRareigy Mettespiand ehiramadicidiebaked in a cl ean

oven heated at o 0 P Im 15
Thereafter, the su St rtpésf%rﬁgéﬁg{ %rcgqlreggmwg 6%%%\?%?&%%& o%g of the

substrat es v@gstgORterbecbp8Otho :ﬂ’blﬂ‘elgf‘l nizeioh et was éma,nng e plizeqishs of 365
nm 405 nmand 436 nmihrqugh a photomask wi th a hi gh-pressure nercury
lanp. This subst ™hed HBs ‘flh’gﬂ“aﬁﬁf’e’r@eﬁfl The, P XS4 S é%{?e]d{?st eh¥wdsPuti on of

pot assi ug hyﬁ{@&@kﬁ:ﬁo@%f&r ahdlydre (b bR suk@y BleaR®d. cbl.Nsedqwth super

pure water and dried with air. Théreafter, the substrate was post- baked at
230C for 30 itriwvas e@:xm.ﬁbr#n@-riﬁ;ﬁ.storlitﬂi @ixed) pattern on the substrate.
The filmthickness of the pixels was 1.50 pm This substrate 25 was used as
a substrate for evaluating foreign matter, chromaticity and LEab*

char act eri stggsiudtidh st ddrecdderrattast rate was exposed to 5,000 J/n2 of
radi ati on having wavel engths of 365 nm 405 nmand 436 nmwth a

hi gh- pressure ner &gy aRiRIRAG RS Trgtey was3 & astichesk PetivasRs taen
post - baked af Cﬁ%i%ngf 13 R4 e§ndtt‘i’ief 8 15804k n5GA dtid BhOthd Reonibstrate.

Thefllmthl e pixels was 1. pun. Thi's substrate was used as a
substrate fos:.@&'a#amttuxglexbmhlala Jrlatwas maumm ibgn aoff luoreisgentat t er

and chromatigity \When e . fo at S erve throu h

optical ni cr:g?ﬁ%;fer & OPEF&WF%{)?E %\ﬁé °§e§%°\,\% ﬁg : %r’fet he

chromaticitytipd rhadeimink &}l @ Safy ahitiriih Wdlue of transmltted light
intensity with the LS-100 luminance meter (of Minolta Co.,

15 Ltd.). When the contrast ratio was evaluated as a value
obtained by dividing the maximum value by the minimum value,
it was 700. It can be said that when the contrast value is

larger than 600, the contrast ratio is satisfactory.

20 Evaluation of /AEab* characteristics

The chromaticities of a center portion and a portion
5.5 cm from the center portion in a diagonal direction of
the substrate having a red striped pixel pattern were
measured with a color analyzer to calculate the difference
25 AEab* in chromaticity between the two portions.
When AEab* was evaluated, it was 1.75. It can be said
that when AEab#* is 3 or less, the A\Eab* characteristics are

satisfactory.

30 Example 2
A liquid composition (R2) was prepared in the same
manner as in Example 1 except that 30 parts by weight of a
mixture of C.I. Pigment Red 242 and C.I. Pigment Red 254 in
a weight ratio of 50/50 was used as the pigment (A).



@& t he MCPD2000 col or anal yzer (of O suka Denshi Co., Ltd.), it was (X,V,Y)
_(0.598, 0.354, 31.2). Evaluation of contrast ratio The obtained substrate
was sandw ched between two 10 depol arizing plates, and the depol ari zi ng
plate on the front side was turned while it was illum nated by a
fluorescent |lanp fromthe back (wavel edgt h of 380 to 780 nn) to neasure

t he maxi num val ue and m ni nrum val ue of transmtted light intensity with the

LS- 100 | umi nance ifBedy ther plgmsta averages peggicleddameterc ot thst ratio
um _ _ _. CET2TES B . L ra
was eval ua e&@éﬁ%%ﬁ%b‘@gl&?qﬁ@ﬁm%ﬁﬁ Qagggﬁgﬁﬁﬁﬁbwmamﬁt e

m ni num val ue, can be sal t he ‘contrast “value is
| ar ger than &0t tétinag onethas, ridt iwas sl 3nmnsf adtsr yheQoByapaszameteaf AEab*

characteristics The chromaticities of a cen ortion and ortion 5.5 cm
fromthe cerff ]po?ltiﬂiioirgﬁ:savd’i%qy did% 'i%roﬁrﬁjcﬂ‘ S ﬁfequ%t?;tlpeﬁe havi ng a
red striged pia@irPAdEr 6 WEPa TR AFHA Whidaka a30140r c2iadldy 2617 hPacal cul ate
the difference 25 AEab* in chromaticity between the two portions. \Wen AEab*

was eval uat eafftér hvgontlymt [233°Gin be said that when DEab* is 3 or |ess,

the AEab* charactefisig stripea %%H%Lf g%tt%r n ?&%x)i@g%: %ién@%p&mii%ﬂkm@ess

conposition (R2) was prepar ame nanner xXcept

that 30 partes by, 3einghwadf £rméd Xt eObubst rabe gakdteerhaded and thel .
Pigment Red 254 in a wei ght .ratio_of 50/50 was_used as_the pignent (A). S.

44" When t heSHIGRERPeRAS IgEXPmRliel &xfeRtetiopt (1}Pet3rﬂequ’o%f’8f“i?8€rq5i18i‘?ent

di sper si;@n 2 jegssineskdy the dynamic light scattering nethod, it was 130
nm |Its rheology paraneter was 1.21 and its viscosity was 6.5 nPas right
after 5 preparati dks acr@subhs nef foreignepatber 4AFS §8€N6OT Hrpixels.

The chromaticity of the pixels was (x,y.,Y) = (0.598, 0.346,
29.2), the contrast ratio was 850, and AEab* was 2.10.

15 Comparative Example 1

A liquid composition (rl) was prepared in the same
manner as in Example 1 except that 10 parts by weight of
Solsperse S28000 (100.0 wt¥ in terms of solid content) was
used in place of PB821 as the dispersant (B) and the resin

20 (B-3) was used in place of the resin (B-1) as the
alkali-soluble resin (C).

When the pigment average particle diameter of the
obtained pigment dispersion was measured by the dynamic 1light
scattering method, it was 250 nm. The rheology parameter

25 of the pigment dispersion was 6.23, and its viscosity was
13.0 mPa*s right after preparation, 25.0 mPa*s after 1 week
at 40°C and 20.0 mPa*s after 1 month at 23°C.

A red striped pixel pattern having a f£film thickness
of 1.50 um was formed on the substrate and evaluated in the

30 same manner as in Example 1 except that the 1iquid composition
(rl) was used.

As a result, no foreign matter was seen on the pixels.
The chromaticity of the pixels was (x,y.,Y¥) = (0.598, 0.353,
30.0), the contrast ratio was 350, and AEab* was 8.05.



after 1 nonth at 23C. A red striped pixel pattern having a filmthickness
of 1.50 mwas fornmed on the substrate and evaluated in the sane manner as
in Exanple 1 except that the liquid conposition 10 (R2) was used. As a
wesult, no foreign matter was seen on the pixels. The chromaticity of the
pi xel s was (x,y,Y) = (0.598, 0.346, 2948), the contrast ratio was 850, and
LEab* was 2.10. 15 Conparative Exanple 1 A liquid conposition (ri) was
prepared in the sane manner as in Exanple 1 except that 10 parts by wei ght
of Sol spergg 8280(%0 glgo.o @nty internms of solid content) was wused in

pl ace of PBE2TPREA AU EFEPsENE (B) and the resin 20 (B-3) was used in

place of the resip Bglidasohpesatkahi (&2huhhe peeparé&) inVWRE bhfepi gnent
average particle dianeter of the obtained EI ment di spersi on was neasured
by the dynameanerghs indagtampliend RECRDE, the vésezw:ﬁm(BTﬁé VReonSes

paranmeter 25_0 i n L S and 4 Vi i was 13.0
nmPas ri ght g‘f’t %%nge%agg'? i %%Qigg%%ﬁgggmgﬁ?%ﬁ%lvhg% llIabts'l' 643%%3-?{(1{%5:0 nPas
after 1 nonth at ®Ben Aheegighenpedvprage patrtéchehdiamgtarfofnthéi ckness

of 1.50 pmwas f.orned on the substrate and eval ugt ed in the 30 sanme manner

as in ExanpP®tpiBedRionent difRersioryahpesrree Py the dvRalistighlas 4

result, no fI81tQ-iRf MRANWAS 38€Raln 180 nhi. XeTRe rHE6168y OPREAREtyrOf the
pi xel s was (x,y,Y) =7(0.598, 0.353, 30.0), the contrast ratio was 350, and
LEab* was 8.035.th45 picoepsdr disperEianpwas22A0Li gand &bapviscoshtyrwaswas

prepared_ in the san er in Examle 1 cept .t hat the resin {B-3) was
used SP?n &'gcg'igfn%t ﬁgaﬁ s?tr}@%%ﬂr)e%asr e E&'ﬁ’?ggﬁuﬁl 8%F§§i ‘(’ﬁ?ﬁ When
t he pi gnent aaveyoage and tli2GIse mpiaage aEedf 1t MOnth at 23°C.

A red striped pixel pattern having a f£ilm thickness

of 1.50 pm was formed on the substrate and evaluated in the
same manner as in Example 1 except that the liquid composition

15 (r2) was used.
As a result, no foreign matter was seen on the pixels.

The chromaticity of the pixels was (x,y.Y¥) = (0.598, 0.354,
3‘0.5), the contrast ratio was 500, and AEab* was 3.01.



obt ai ned pi gnent dispersion was neasured by the dynamc |ight scattering
nmethod, it was 180 nm The rheol ogy paraneter of the pignent dispersion was
2.01, and its viscosity was 10 9.5 nPas right after preparation, 14.0 nPas
#ter 1 week at 40C and 12.5 nPas after 1 nonth at 23C. A red striped pixel
pattern having a filmthickness of 1.5Q@eépun was fornmed on the substrate and
evaluated in the sane manner as in Exanple 1 except that the liquid
conposi ti on W (¥2)chedgnadbdd: As a result, no foreign matter was seen on

Lhe bixel s. 4 The GNLORBLLELLY<0al DEyRIdiahso IR L 2o of0rB98es0. 354

clained is: cbmp%lrsidigat(mn & Piynidite, qEIPesidisperdsantcol(@) fard ters,
conprising (A a pignent, (B) a dispersant, (C an al kaI | -soI uble resin
conprising & ﬁﬁ,ﬂru‘fﬂfe (kePim opn lkﬁds%"sﬂ I ARRIBRIA dF nsaatur at ed

nononer go S{FCMB fqﬁ.{ [ o 0}%&? ggn&g, m de and
(c3) E;’I gpéz;st o&% S€l ecte rtyél Igbcdfr}losup;&%%)anm sting of styrene,

a- net hyI st yr(ema;h yadnydrioxae i dr, rjceah N -ssubrssrict u trest mplleimidb)and )(Icat)e,

2- hyd th nmet h th b I

(nFtyh§ §§¥|§| f%? gy b 3¢ ﬁ%ﬁ%?‘ﬁeét%“h#‘ﬁl é?ﬁupﬁ%é%ﬁ?qﬁé %Qéﬁégﬁ&ff&nez ond
ol yme T PRy 0 noner a
Pad?/atloﬁ sgsmlviye ra%l; ca generator and (F) o) véent tV\l';hy}r)el n 15 the

pi gnent (A) @mra)aﬁsrmm%hhmum (Hmfgmrﬂﬁet@.zzﬁ@-léﬂd has an
aver age,part " fhod for the

pr epar af ann '?eﬁh vagtr? acPergﬁ{)Q G%Ot%gens lﬁa{/ng c?ﬁn}’% |on for color
filters, comwnéqmnra:rﬂaam, o lyh s adrymangmegiaaid whi ch cont ai ns

20 Wt % or nore .
polymethyl methacrylate macromonomer, (D) a polyfunctional

monomer, (E) a radiation sensitive radical generator and (F)
a solvent, wherein

15 the pigment (A) contains 20 wt% or more of C.I. Pigment
Red 242 and has an average particle diameter "r” (nm) of 50

to 200.

2, A method for the preparation of the above radiation
20 sensitive composition for color filters, comprising the
steps of:
dispersing (A) a pigment which contains 20 wt% or more
of C.I. Pigment Red 242 and has an average particle diameter
larger than 200 nm in a medium containing (B) a dispersant,
25 (C) an alkali-soluble resin and (F) a solvent; and
mixing the obtained dispersion with (D) a
polyfunctional monomer, (E) a radiation sensitive radical
generator and optionally (C) the alkali-soluble resin and
(F) the solvent.
30
3. A color filter formed from the radiation sensitive

composition for color filters of claim 1.

4. A liquid crystal display device comprising the color



of C. 1. Pignent Red 242 and has an average particle diameter |arger than
200 nmin a nmediumcontaining (B) a dispersant, 25 (C) an alkali-soluble
resin and (F) a solvent; and m xing the obtained dispersion with (D) a

#ol yfunctional nmonomer, (E) a radiation sensitive radical generator and
optionally (C) the alkali-soluble resinggnd (F) the solvent. 30 3. A color
filter formed fromthe radiation sensitive conposition for color filters of

claiml. 4. Alteguiaf alsiml3.di spl ay device conprising the color 47 filter
of claim 3.



