1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR COLOR FILTERS, METHOD FOR THE
PREPARATI ON OF THE SAME, COLOR FI LTER AND COLOR LI QUI D CRYSTAL DI SPLAY
DEVICE 5 Field of the Invention The present invention relates to a

radi ati on sensitive conposition for color filters, a nmethod for the
preparation of the same, a color filterland a col or liquid crystal display
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preparation of the sane, a(ﬁﬁﬁﬁTHﬁlﬁiﬁPHﬁﬁnDﬁYEQﬁiplxels f or med fronlthe
15 radi ation sensitive conposition for color filters, and a color liquid
crystal display device having the color filter. Description of the Prior
Art As nepangiefigrefutaet ghivegtaoaol or filter froma colored 20 radiation
sensitive conposition, there 1s known a nethod in which a coating film of
the col ored radi aFherpEsent lpwengdeposeiatesite adgiafiatopmssnpitivee or a
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referred tooFsthéspaw &cdlvrefDptéeland dwdﬁoedqmamrmaﬂ kakpldgvel oper
to di ssol ve and renove an unexgosed portion, and post-baked in a clean oven

or on a hot dsVdice - t Youet BPACEELERLPY xel FﬁéﬂéﬁstﬁoJP-Ran§E4992 and JP- A
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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 liquid 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



I's knowmn that use of a conbination of C 1. Pignent Red 254 and C.1. Pignent
Red 242 is particularly effective as a pignent for formng red pixels.
Along with the recent spread of digital video caneras 5 and hi gh-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 diﬁflayed

clearly, arisinkdeR 3l 4P i9fage CRMPANBE18Bt 8f nedl - 10LIRRRBIRFL 23 xel s or

col or ed 'aygﬁ& Bayi ngs bhght CRLAT 2451 £8NPLP 201 DL TP E8PLERSTe"8kI g are in
demand. As Tiquid crystal display devices are becom ng larger in size,

gl ass substpagmentoforhfommbngaredrpivéla.color filter are al so beconing

| arger in size. I1_is kn hat 15 when th strate becones large in
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sol ution is=gjhephagsanogohubhaBki AikPLAY Bbre®shi 18 netf BEkpNayeawhen the
di spersion efficiency of a pignent 25 dispersion is low, the resulting

di spersi on cépaslye Bacuprelearnbhursebdomsmageswididi ba. obkainpd.case, with a

_ as1ve £l ageswlidi ba. obt R
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di fference kfirkhgfht Anakheégh kenveast3@athe aest en pemtin@n and the end
portion of the substrate, Even wth a_slit coating technique wth no
rotation, deliver$sSahbiauidrayistgdloAdpRLey 2 hedh@ioPsEOMiREr £8Y98RuUsSi ng a

coating faiih#%ﬁzéuc 1%%5”%5%%9&@& ¥olrN thiel MablEGkRese 8 Bhgo1b Mation
of a streak. erefore, a radiation sensitive
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 £ilm by rotation,
such as central drop coating and slit & spin coating
techniques, 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 radiation sensitive



3 conposition for color filters having rheol ogi cal characteristics close
to those of a Newtonian solution is desired. 5 Sunmary of the Invention It
is an object of the present invention to provide a radiation sensitive
conposition for color filters which provides red pixels having high
transmttance and high contrast ratio &nd has rheol ogi cal characteristics
suitable 10 for the application of a large-sized substrate. It is another
obj ect of tbtempoestinonifivencobortbiptevsdeavingerhedlégicahe preparati on of
t he radiatiog sengitlvg. congosit'on ﬂor co orliilters of t?e Present

i nvention. FRRFRCLETHPTRR FEPSBnfBctPOFe e HriTErei il T4 5 % o
provide a cgkgiréalter and a color liquid crystal display device having the
color filter in connection with the nethod for the preparation of the

radi ation sensitive conposition for color filters of the present invention.

O her oly ects._and. advapi ag present invention 20 will becone
apparen?ifruﬁ?? uyf§¥lﬁﬂ§ﬁ§§%§égi§§tion. Firstly, the above objects and

advant ages of therpreses obyedt i on the piésémedityertiGdi €6 i Provedsi tive
conposition for color filters, conprising_(A) a pignment, (B) a dispersant,
(O an al kaRi radiabienr eensitdyipr FOMRYSAT RN cEPB| §PEPT oF 11 EeTs WREeBoxy|

r oup- cont ajnj S r ISl A a | § cid, (c2
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(meth)acrylate, 30 2-hydroxyethyl (peth)acrylate, allyl (neth)acrylate,
benzyl k%ntﬁ?&cF?Fa?B?léF9EéPBI°¥Dﬁo&ﬁEﬂﬁf&&%?paFHPStﬁéFﬁstyrene

macr omonomer  and ge'w@ﬂmew&a%&y&@ fe éa{@mﬁvaﬁti&Pk&pfeérY{aélnctiona'

nononer, (E) a radiation sensitive radical generator and (F) a sol vent,
wher ei n a method for 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 filter 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
consisting of styrene, oa-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



4 the pignent (A) contains 20 wt% or nore of C. 1. Pignent Red 242 and has
an average particle dianeter "r" (nm) of 50 to 200. The term "radiation" as
used herein includes visible 5 radiation, ultraviolet radiation, far
ultraviolet radiation, electron radiation and X-radi ation. Secondly, the
above objects and advantages of the prdsent invention are attained by a

nmet hod for the preparation of the above radiation sensitive conposition for
10 col or filters,theomphomenig(Aheontainor0 Wity pervong qQEAF. 3 . pPbgment whi ch
cont ai ns 20 % of . C L gnen 2 as.»a erage,particle
di anet er |%¥%e’}‘9§ﬁg‘;g§6‘6 ;hufln ?‘?\eﬁfigcﬁﬁérﬁ%% g‘ﬁrﬁ"%gq )§ca ng' e?gaﬁ?, at

| east part pd p60.an alkali-soluble resin and at least 15 part of (F) a
solvent; and m xi ng the obtained dispersion with (D) a _polyfunctional
mononer, (E) a rafratiern saedigtieon agiscisedgbhaseanotnahddeptYosdPly (O the

al kel | -0l ubLe; £esbh Adrhfotdieraat 460by 2l WiduysollE AbGYELSBh o0t s and

i'nvention are attai color er having
red pixel sefectednf ragiabeonban@é Xadadiaenoaensitive conposition for color
filters. In the fourth_place, the above objects_and advantages 25 of the

pr esent inventionsﬁ?%n@fYaiﬁ%ﬂ #hove cOPIECTE gaRd adygREagedi 9fl Ehedevi ce

havi ng t he ol LhLer Lk cLi pLi o] h referred
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her ei nunder préparpitdoerdf The ghagreradiatibe gersitnive wompbisdtiomfarns C. | .
Pi gment, Red 242 according to color index (C.1.; issued by The Society of
Dyors il CBPUGF, SLSterla CARBTLALRE  Lhp §Eeps' 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,
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



5 hereinafter). The pignent in the present invention may further contain
ot her pignent as the case may be. Al though the above other pignent is not
particularly 5 limted, it is preferably an organic pignment because high
purity, the devel opnment of a highly transparent color and heat resistance
are required for a color filter. Exanpl & of the above other organic pignent
are conpounds classified into a group of pignments according to 10 col or

i ndex, spechﬁt@éhbiteﬁhpounds having the follow ng color index (C1.)

nunbers: C. 1. Pighept l.gment
Yel | ow 14, C.1I. p'?ﬁﬁe S@Lﬁfow 1"7IQ é?e YJ@L#? %%,&J&FP& Pi gment
Yel | ow 24, GohtaﬁzngatnérthbmWnﬁlasCthe BagaemhylseYel | ow 55, C.|. Pignent

Yel low 83, C. 1. ment Yellow 93, C.I. Pignment Yellow 109, C 1. Pignent
Yel l ow 110, C. 1. theeah WIW‘@@“@Q Plgm&%nﬂ-sYBPFoD@E%-'chta?lYPl grment

Yel | ow 150, ggen Plgnent
Yel | ow 1 lgmﬁteglgﬁgn%sYg% g&%%ggy %@lorg%ﬂgﬁ %E%ﬁéﬁfm? %%% %h

Pi gnent Yelbnw12y1 tEEIdePbgamenfraﬂge bighkly. tfhgspareﬁxacghoﬁSandLl.
Pigment Orange 14, C.I. %gpnt Crangg 24, C. 1. Pigment Orange 34, C.I.

Pi gnent Gaﬁ&ét363565tan9reg Bt TeARAEEG380TCa) COPPgmEALteBr ange 40, C. 1.

Pi gnent Qrange 43Ex§n*>leg' 8FeRhe aBBYE é@hez%&anl@ PBiktr a0@° 49, C 1.
Pi gnent Orange 51 Pigment Orange 61, C 17 Pignent Orange 64, C. |

Pi gment O arcgepédndsCelasPigiedt iCrarmeriyp @fl pigmgmtst ac:cangéngltoc l.

507G 1 194 g dpraahar. copetid et Ynbampoupds. Faing, HRRokoS13WRs B gnon:

Red 9, C |. Bigrennddsd (£71.G humeggent Red 31 Cl. Plgnent Red 32, C.
Pigment Red 41, C. 1. Pigment Red 97 C.I. Pignent Red 122, C.1. Pignent Red
123, C.I. c.T. Plgment Yellow 12, C. Plgment Yellow 13, C. I. Plgment

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,



Pigment Red 144, C. 1. Pignent Red 149, C.I. Pignent Red 166, 6 C.1. Pignent

Red 168, C. I. Pignent Red 170, C I. Pignent Red 171, C |I. Pignent Red 176,
Cl. Pigment Red 177, C. 1. Pignment Red 178, C I. Pignent Red 179, C. I
Pigment Red 180, C.I. Pignent Red 185, C I. Pigment Red 187, C.1. Pignent
Red 202, 5 C |I. Pignent Red 206, C. 1. 6Pignent Red 207, C. 1. Pignent Red

208, C.I. Pignent Red 209, C. I. Pignent Red 214, C 1. Pignent Red 215, C.|
Pi gment RedC220,Pi@nientPRgaeh6 8 Re@. D2 Pigoent Ref ghikht CRdd RPlament |Redi gnent

Red 243, C. Pi nt . Red 4 2 Pi nt_.Red 262,
C 1. Pi grre#\?lRég'rEelgl%ﬁngsR %196 ﬁg#rb%g%c? %1%335]&70 65 1o ol o
organi ¢ pi great s7satc| pasti@iént SRE&CLEY, fwmntﬂﬂ_ﬁgrgémum@d)nﬁa@;lmgr of C1.

Pigment Yellow 139, C. 1. Pignent Orange 38, C.I. ment Red 177 and C.
Pi gment RedP2oment Radi8brefl: LarRianent Regnbdy . Fﬁ‘edI 2 4gment1Bed4q2 cul arl y

Conbi nati onCof - CaP i rare. 2fe cor P EGnt AR 4[R2k CoR0ge0E nid

pi gnent of 208e resengmenteRéd @09i,SC20. BiYmen tRed, 2141,at:.[[s,P:2@némt 100 20
wt% preferably 30 to 100_wt% parti cul arlé referably 50 to 100 wt % By

using this BEEneh: Fel- p?i(@’l“%n abPRg20 hignt - JoheeRt Rediz?hnd ntgh
Lransm ttangeqgans iephia neds rmént KUePblsn EOPSidigrtoRBASISI o for
color filters® aving rhedl ogi ca aracterlstlcs suit for t

applicati oncof[ E’ﬁgrmeriarnga@r 2bsedC sIJbstgmemtcRadbaﬁz)btca.lmealgmantmecpr esent

I nventi_on, 8rrent Red 242 B her pi gnent may be purified by
re- cry§VbII?§étPBﬂ fe- pLERERT: BE 230l vent cl eani ng, sublimation, vacuum

heating or a conbppatspnthbeeegtnbsf 8£~§aﬂ§§ §§?xhéﬂ‘e'ér99t 80adbeoauer age
particle dianmeter "r" of the pignment used he present invention is 50 to

200 nm pr eSedebtyaseron tmsognnupByousiﬂglagwgn%nI-hawlngnt hée bbewe
average parthgl €. ; 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 is, 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 composition 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, vacuum
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



diameter "r", red pixels 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

whi ch are aggl onerates of the primary particles (fine nonocrystals) of the
pigment. As for the particle size distri7bution (to be sinply 5 referred to
as "particle size distribution” hereinafter) of the secondary particles of
t he pi gmentpasseicle dikmeperseas used/haredn meanditbigr yvenage mastiela ng a

particle digmeter _of_ (aver rti.cl e di ter _.100 m account for 70 wt %
or more, pr&tEPERTy %o s‘/ﬁ%%ngéﬁaerr}g eallo"-fl e"hees t%"oq}elacfei? iy #gegrhpcfngerrear#e%ac\’/él)ng t he
above aver agige PeF im&t¥ pirtiRilRes (@cheaididd®ysiaes dist rilaitp Dfndren. be

prepared by m xi ng and dispersLQ%ﬁfoqnercially_avqilable C. 1. Pigment Red
242 (its averagdpdian dihe dmagteiere isizfefbrsiTiputdqer(thdhe 3y  and
optionally | € Ll Cls L t | eral ly

| ar ger Phan9%€§£ﬂ%§q¥ﬁg% (ééfgf%ﬁ%%ggggﬁé%k?équEQHZIﬁéf%?g% Eg?2‘$§sin and
a sol vent whhé esddenddtpipearct iqlignedt thiex pdgmehtit usadi snnthé esreddmt a mil |
such as a bead mll or roll mll. The thus obtained pignent_is generally

prepared asiBVeREhEMt IWIRAITHRADHL ¢S RIS fhiPBEHptR LA IRE
di spersant ,p (&?%%{%%?}Iﬁﬁﬂ:\i T eﬂé?:cl+”§%09°hﬁ§%¥85mﬂ:e@Sra'Hf tgthers

such as pol yoxyet auryl ether, pol yoxyet ene stearyl ether and 25
pol yoxyet hybeneont eyprefdrahlpo8§onyyet byl moee abkythpbehygtalet hers such as

ol yoxyet hyl ene n-octyl phenyl et her and ol yoxyet hyl ene n-nonyl phenyl
ot hor - ‘1ol yet hyl eTe SLRERT RAELIS EhesARAVE SYRHAHR BIFLAC LS SLUMSTET aur at o

and  pol yet hyk elie- 1l Dk 1 dbSd £8% AL But $oh RidrABel pd padd bealiRing Safatty
acid nodi fied polyesters; tertiary am ne nodified pol yuret hanes; and
pol yet hyl endispeneing Pammentiispers gvied lable C.I. Pigment Red 242 (its

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 available 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.),



are avail able on the market under the trade nanmes of KP (of Shin-Etsu
Chem cal, Co., Ltd.), Polyf low (of Kyoeisha Kagaku Ca., Ltd.), F Top (of
Tokem Products Co., Ltd.), 8 Megafac (of Dainippon Ink and Chem cal s,
Inc.), Florade (of Sumitonop 3MLimted) , Asahi Guard and Surf |on (of
Asahi dass Co. , Ltd. ) , D sperbyk-101, -103, -107, -110, -111, -115,
-130, -160, -161, -162, -163, -164, -165, -166, -170, -180, -182, 5 -2000
and -2001 (¥egpfrRechehilaimdprencdnk and Ghemggaksey d@c.3I50880rade009f 13240,

13940, 1700 : 0 b Al 2 (of
Avicin Co., S o fltged ] Kon G pnd S0 s o7 Ok 48 B S0 RA00s,
4009, 4010, Co4QIxtd 4050ispB8sbyk4560, -4, - E6KA -Adloy,ner 100 ,- 14051, -218@, 403,
10 450, 451 and 453 (of EFKA Chemicals Co,,_Ltd. and Adi spar PB-821 and
822 (of Ajindf8ro-FPhe TeRhng 183, “LBAr) T 165 heskP i sPdfyant80maylBé- used

al one orsin_ceEli Baki 0900 OF (4B CHinfie TRBaATRUN! Qf:dt.?"? gbsppEegRt in the
present 1nvention 15 (in ternms of solid content) is preferably 1 to 50
parts by wS5§00, 12080pr éB24&b| 33400 30004rt 200Y0uei2gl00hald4®06n 100

parts by wei_ght t e} A t he ung th di,sp nt is
smal | er tha?r%o;?%ﬁ‘r E§°§br3ﬁ5°‘§ r??é’dspgﬁﬁ&%ﬁt Y12 Foor- Lid-dbt GFRBd
conposi ti on g4gay 4hoves, angb Wagaot hes80, 8Pyt ErkA alpadod,haood) peLbs by

wei ght, the residue may be produced on the substrate. The solvent used for

t he prepar at4iod® .04030e 49i5Pnehd 60 di48OEr, SEBRA iPo Liyahandiodal 40D, #0701 ¢8at whi ch

w |l be,describe her ei ter the radiation s RARY 0 Ltion for
25 col o?’gfi Iﬁsé)r'sqpﬂi ?Wg ip}‘%jés(grﬁ L-‘?fr%e%’ %%ga%e@%hbfm‘-[%'c}f’ ?Hé gg?\%@ﬁf for the
prepar at i on pif-gh1e and ®TRN(od AFANDMRRO Fifvee Teiciitloy 2QQ tadl,) .000 parts by
wei ght, nore preferably 700 to 900 parts by wejght based on 100 parts by
wei ght of the pigfbgee BHSHBTHRRPRMAY he BrgAetont Peddi 6AMBYNASLAR a bead
mil,

of two or more.

The amount of the dispersant in the present invention

15 (in terms of so0lid 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.



gl ass beads or titania beads having a dianeter of about 0.5 to 10 nmare
used to m x and di sperse the pignment mxed solution preferably while it is

cooled with cooling water or the like. 9 The filling rate of the beads is
preferably 50 to 80 % of the capacity of the mll, and the anount of the

pi gnent m xed solution injected is abo® 20 to 50 % of the capacity of the
mll. The treating tine is preferably 2 to 50 hours, 5 nore preferably 2 to
25 hours. To prep’&ﬁa Ridd ingFase of siha begdsois rrekerabby 150tel 80 %

three-roll gl r Z | .4m 14Yse O+ fLX iﬁgtﬁﬁ Jqﬁg% ol ution
preferably %i#%gi%é%% oloeftrjnévréet cgdl ?Rtgi t%tgbggrrlgt e |ekeﬁ e
i nterval benired selutsiors iprifctreabliy 4Bomto20/Bs$50 2anfl the cdmerity f orce

is preferably about 108 dﬁn/sec. The treating tinme |s iweferabl 2 to 50
hours, noreChbridgtemigily Phectzepting £imp,dsREeterably 7 Ered; 2r and

particle sigg-dSpdbsbrhpyyi 9Nt8f 25NRoREgMENt Ccontained in the thus prepared
pi gnent di spersion can be neasured by a dynamc light scattering nethod.

(O al kali - sol ubl Bo peesipar20thaeigneaiti dispebsiondyy nsiingtahropigsht ,

i nvention serves as bi.nder for the pi nt (A) .apd has _sol upilit in a
devel oper, ﬁa‘?lll?etﬁﬂ%ﬁ]tajymfrﬁ'g'f%f&mcﬁfr ﬁ'laing glﬁj&ﬁ&fiog%l’“l%ﬁ&rp%%‘“% din the
devel opnent ns&eQ 8518t €6hOpr&ELL8b1y PHREVE 1PN PrO6EBEd with Scd@ling
particularly limted but 25 preferably an al kali-soluble resin having a

car boxyl grwaper partheulakey pref er?bly a copol ymer (to be referred to as
uneat ot iR ed. mononDhe ATy BPEHEER GRLLE 4P BAGHOTAN 1006 BE TH1Err et to
as "car boxyhndOte @hearanAFdIree 16 paidfeaied yrapoaeriohayaysatt erphand
treating 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 light

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



ot her copol ynerizabl e ethylenically unsaturated nononer (to be referred to
as "copol yneri zabl e unsaturated nononer” hereinafter). Exanples of the

car boxyl group-contai ning unsaturated 10 nononer include unsaturated
nonocar boxyli ¢ acids such as (neth) acrxllc acid, crotonic acid,
a-chloroacrylic acid and cinnamic aci d1Ounsat ur at ed dicarboxylic acids and

hydrid th f h i.d I d d, 5
Tatoni ¢ acPAROTERCSAFLO4RnYFPaEE SEFR HBRFe-ReRILLCCPCL A8 oy dr i do

and, mesaconi Gedf) derySAta Al e@rowrmaaéﬂ&yld-cc(xﬁ%%.acr 19 ddilegngr mor e

car boxyl groups anhydrides thereof; nono | oyl oxyal kyl ] esters
of a pol ycachorphic aids ﬁQQah‘gr@mddlmh@mayidgmﬂpénhﬂdgy@ﬁs as

ety oyl Oy ePRYPNT A SEh e R Ralhis APRRHETT Thhasiig 254 Rayi ng o

car boxyls gr agpcendc achygr exytogieupnaydeate,t ehtiraabaisuakias
w- car boxypol ycapr ol act one nono(neth)acrylate. 15 Qut of these carboxyl
gr oup- cont acatFgcend st arBYEgidppABReMESaRORIC2agdAy| BRsatyaat@d) succi nat e

the trade nEoaytaRbpRRtSE MeARE HAYEhE, BhE8 8L ABKE BrbBRy1 BEKGDs (00!
Ltd.), respemd ashydrZded htealofe manbp((métm@upymplaicyamgymmseteret ed

nononers nay be used alone or in conbination of two or nore. Exanpl es of
the copol y mei QaWJeY‘EﬁEQRWJa’t"ed‘crﬁ%Bﬁ%lngl REP (Rfe Medee CAFREX YR QHBBPFt ut ed

mal el m fes ek %% oB'&?gll'(FH%ltﬁ') 0?1 :ngé‘ﬂngpel u SXHE‘%' eClafigde,

N-m hydr oxyphenyl mal el m N- p- hydro N-benzylnale|n1de
N—cyclohexyhwmbdmﬁKmeth)Ncswdoyﬂpmweﬁhya]mhkha&ade bemdoat e,

N-succi ni m Cl%no mm%lhei acry al%létsyé £ polil\rl_mggct%alwnllnn& gycl:axgbg}%{rf Igr?octilep cagr oate,
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, a-methylstyrene, o-vinyltoluene, m-vinyltoluene,
p-vinyltoluene, p-chlorostyrene, o-methoxystyrene,

m-methoxystyrene, p-methoxystyrene,



30 N-succinimdyl-3-nmal eimde propionate and N-(acridinyl)malei m de;
aromati c vinyl conpounds such as styrene, a-nethylstyrene, o-vinyltoluene,
m vi nyl tol uene, p-vinyltoluene, p-chlorostyrene, o-nethoxystyrene,

m net hoxystyrene, p-nethoxystyrene, 11 p-hydroxy-a-nethyl styrene,

o-vi nyl benzyl net hyl ether, mvinyl benz¥lmethyl ether, p-vinylbenzyl nethyl
et her, o-vinyl benzyl gl ycidyl ether, mvinyl benzylglycidyl ether and

p- vi nyl benzpthidcorytaempthylshpeanes . sacinylbadenématbyd etherhyl i ndene;

unsat ur at ed_cat a h A e
(neth)acrylgfg?gﬂigégggﬁméyﬁg%h§5§§§rgkéyiﬁ§%P%g§?x%§%§K}a%?%kgfe, n- but yl
(et h) acryl ateinyibehyilgiechdutr gthee, mevihvlbenzyhglhradyll atbert - but yl

th | ate, 2-hyd t 10 th | ate, 2-hyd I
(Mot ) acr vl ang -ty et e Helad Tarmeas, L ndtRes it aa tRABRY ana
(met h) acg yl @Lﬁetg?[:izytfla(eﬁ&buaﬂgaéﬁﬁahéac exkabs%{laéegygﬁenyagt ¥kth

1
(met h) acryl at e, nmet h) acryl ate, benzyl {neth)acryl ate, cyc?ohexyl
(et h) acryl dmethphemylateé5 etbyh) dweyhdaery2atret hoxpebpyl (neth)acryl ate,

2- ph t hyl th | at, t di et hyl | th | at e,
ot hoxyt 11 e (RS EBBCaNIEEE - TEPRPBELy NHEGD) SKEFIa bt BRPRERE ol yool -
(nEth)acrylQh%%hg%%&?&éxélpiosgkgmgémgkn9aerEBEEla@é&LﬁbeliSobornyl

(meth)acrylate, 20 tricyclo[5. 6] decan-8-yl (neth)acryl ate,
2- hydr oxy- 3{ple¢hdrgpydage . (rebhfadr (meth)asdydeyeer -rhydonsysshillacryl at e;

unsat urat ed anm nqal kyl. carbgxyl at such.as_2-am noethyl (neth)acryl ate,
o o et 0T arircB At T aker npa by B arr e Ba Tus o Eadtay acr yi ace. 25
2- di net hyl ani-ngareRypropRilh) met)l)ateyl3tani nopyapykybGigih) acryl ate and

3-dinethy|aninogropyl (meth)acrylate; unsaturated glycidyl carboxyl ates
such, as gl yéMeph) ackylmtser proyEro¥yhytYdal Beti) aca¥1ak€h as vinyl acetate,

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



vinyl propionate, vinyl butyrate and vinyl benzoate; other 30 unsaturated
ethers such as vinyl nethyl ether, vinyl ethyl ether and allyl glycidyl
et her; vinyl cyanide conpounds such as (neth)acrylonitrile,
a-chloroacrylonitrile and vinylidene Cﬁanide; unsat urated am des such as
(et h)acryl am de, a- chloroacrylanide ant2N- 2 hydroxyethyl 12

(met h)acryl am de; allg éc cogguﬁated di enes su&h but adi ene,

i soprene anfMeRRHREHY &hdahiRRaRbRoRer 4u9ake GlﬁnﬁﬁnﬁPﬁBtﬁfacryloyl
group at a i%%ﬁ@ha@éne PO e ne HRIEEHN Birophane ;SHAA MecRAhNSéNELEE,

pol ymet hyl 5 (neth)acrylate pol y- n- but yl (neth)acrylate and pol ysil oxane.

These copol havingsbmened setly) aced leydogreuP ity abkeyinal sifpacpotyher

rasent  10mphgENErenclBLf; ahaRaaf, BA¥sEFOHE; “BPaThRRR Tl (6 as |

"carboxyd g{meph§astRiatey pepglirButyl ImekR)acreinee) agli (cl) a carboxyl
gr oup- cont ai ni ng unsaturated nononer conprising (neth) acrylic acid as an

essential inpglpdiéaranfd optionally nono[2-(meth)acryl oyl oxyet hyl)succi nate

o 1 O RIS AT DB s W v

N-substituted mal € copo e za

unsat ur at edampneneg sal ecinbdnhtasnt bE gwoupr memei.sting of styrene,
a- met hyl styrene, nﬁg hydr oxy- a- met hy Ist%%ene met hyl (meth)acrylate, 20
2- hydr oxyet hyl ( f CEabAXAtleIT PPy PO %H}%@ﬁﬂpﬁlémerbé‘ﬂlﬂlle Eﬁ%‘f'ﬂljﬁécr yl at e,

gl yeer ol o RACERLGLACH! BEeeqrBohySbYEEHS1FREECTPAORE" rard: POV B! bY

nmet hacryl ate macronono red e carboxy
gr oup- cont ai"earoxFi gnpupycentéim;nngﬂpuﬁymeIxﬂﬂﬂ»ﬂﬂbereinéﬂmeh»aofylic
acid. | N phenylmal el M oy SLYLENe 20308028 JLIBLILASEH BhSomegoPO! YTr of
(et h) acr yl i(€1dcPgcarboxy p
comprising (meth)acrylic acid as an essential ingredient and
optionally mono[2-(meth)acryloyloxyethyllsuccinate 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-oa-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



N-m hydr oxyphenyl mal ei m de, styrene and benzyl (neth)acrylate, copolyner of
(meth)acrylic acid, 30 N p-hydroxyphenyl nal ei m de, styrene and benzyl
(meth)acryl ate, copolynmer of (nmeth)acrylic acid, N-cyclohexyl naleim de,
styrene and benzyl (meth)acrylate, copolynmer of (nmeth)acrylic acid,

N- phenyl nal ei m de, a-net hyl styrene andlBenzyl (meth)acrylate, copol yner of
13 (nmeth)acrylic acid, N-phenylnalei mde,  p-hydroxy-a-nmethylstyrene and
benzyl (met kF&Ehyparglic agafynlrPBenyABeheiBeASLic acid, N phenyl mal ei ni de,

styrene, 2-h xyet ryvlate .a z rylate, 5
co%olyner oP'¥§é?ﬁ¥§ég¥bﬁ%g§gg%§%eﬁ9phgﬁyp%ﬁ?ﬁ?n¥hgggg%?%gng¥e'benzyl

(et h) acryl ebpoaymnegloft ¢methhaceiidchyciod y Napbbenydlopdlejimideqf s{yeeme acryl i c
acid, N-p-hydroxyphenyl pal ei nj de, styrene, _benzyl t h)acryl at and

Gl ycerol moRsrHEERIBRUY A kheth)Grvehtar shebRpud: Jechigekutate.

N-phenyl dral gbBbdgmeston ¢RELNHALRY icBE DA ?W—bh@h@ﬂ.ma@.é’l\ﬁWMYﬂgi‘éne, _

(met h)acryl ate ahd pol ystyrene macronononer, = copol yner of (nmeth)acrylic
aci d, N phebghzgilei(metib)asrylemse, andhgdykcefmidt hpaol pedhg aczyhpdeoxyet hyl

net h) acryl ate and ol t hyl. _net hacryl ate nacronononer, copol yner of 15
EnethgacrzlF898@VH?rﬁ8ﬁg?EgFﬁgFﬁng&Fy%8§h0xyethyI]succinate? d

N- pheny! nal gi-pi-8§drokypaBayand1enavie ,(ﬁ@{fﬁ@&,r Yedlzg1 (REER) aaizs%la{e
oy

(meth)acrylic acid, nono[2-(nmeth) acryl oxyet hyl ] succi nat e,

N- p- hydr oxy gnénglyeerel moae (methnasrydad ehepepe lyneetof) feeyhreeryédpol yner
N phonyt far @eae RebPppaTiadedninde "k del bBEATL e HiA T Bre
(et h) acr yl i2e hg@irdxydthyanoheth hatbyaat gl poieshtyrkaecaasfbfonomer,
N-cycl ohexyl mal ei m de, _styrene and allyl (neth)acrylate,
copolymer of (meth)acrylic acid, 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]lsuccinate,

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]succinate,
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



copolynmer of (meth)acrylic acid, nono[2-(neth) acryl oyl oxyet hyl]succi nate,
N-cycl ohexyl nmal ei m de, styrene and benzyl (nmeth)acrylate, 30 copol ynmer of
(meth)acrylic acid, w carboxypol ycaprol act one nono(net h)acryl at e,

N-m hydr oxyphenyl mal ei m de, styrene and benzyl (neth)acrylate, copolymner of
(meth)acrylic acid, MFcarboxypoIycaproléctone nnno(neth)acrylate

N- p- hydr oxyphen Inalelnlde styrene and benz (meth)acryl ate, copol yner
of (neth)ac(?ﬁtg)éérmlatﬂkc%?B@%¥B%Fy@§pKB? %@éﬁéyﬁ%ﬁoéﬁé@h)acrylate

rono( et ) abr SR RRATEaRERTAEF oap FRapRiREPTRR sl

W- car boxypoNyphpheolilmalenmidenostptrbhacr peakegl (hbphhadryxapbeanﬁnaleinide
styrene, benzyl (nmeth)acrylate and glycerol nono(neth)acrylate. Exanples of

the car boxyS1¥Fetpl @anolnatiy asyoiatfer angiRROIMET Phe(metBlasrylic
t I th I
2ci d" and nebRYES  BoRAERyp by bap L e p e Rk TR e A benzyl
(et h) acryl Ntp- hydpokyphengim(aﬂreu.h).der, ystixrere d ben2yily neklypabyylate
th | a b I f th | i id,
ot hyl (et A Ac PHVEEEO Ly HoRE (BEERI YT ENEt ucr omonomer . copol yier of -
(meth)acrylic aci fxampBeEYbs (£RE h&afﬁakfieg%@ppeéﬂfrsiﬂyhg NBSPLL AL €

macr onmononer, copol yner of (meth)acrylic acid, benzyl (neth)acrylate and
poIystyreneomaerombnunﬁhe GapbbywérgﬁﬁUPémenhFaDuyblGoaoiwmewemﬂyn

(ot n) E87 RRELEAE, B BBRy s, 8 M RAPRT X LA AESS. AR, PEEERE: 1 aer yi at o
and pol yst x&@&a)a&&wmaqn@@owﬂeﬁmlonmh)tﬁcﬁm&)a@qwhha béfk {1

2- hydr oxyet hyl neth)acrylate benzyl (meth)acrylate and polynethyl
met hacryl at é )@esHdREe. SOPPAFMEsno&nH metth) RETFAAE0RFdgr oup- cont ai ni ng

2-hydroxyethyl (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 aresult, when

the composition is developed with an alkali developer, the



unsat urated nononer in the carboxyl group-containing copolyner is
preferably 5 to 50 wt% nore preferably 10 to 40 wt% Wen the content of
t he carboxyl group-containing unsaturated nononmer is |ower than 5 W% the
solubility in 30 an al kali devel oper of the obtained radiation sensitive
conposition may | ower and when the cont&ht is higher than 50 w% the
solubility in an al kali devel oper of the radiation sensitive conposition

may becone PéZehBgRay Akl offfrom ke sybsteatpang ithe £11Me58FEBER with an
al kal i devebgp@ke hggeig Fg&xggs gﬁyhgﬁhh.off fromthe substrate and the
of the p e

filmsurface I xel s may oughened. The content of the carboxyl
gr oup- cont ai ni ng Thasebntahedofiohbaecarhokhd gavhpxgbngadopngont ai ning 5
copolymer (C) is preferably 5 to g wt % . nore preferabl .10 to 40 wt %
Wien the coMPEATUSALEReMORPHGky D g §uf BHFX'nﬁﬁ@uQﬁ§QP%P&Pé@9hnnoner i s

lover than 3owhiametrh§cigl 4B birb¥ekAbay 8l k8l 500G¥ 8| ORSEe OprbRErabL g Ned
radi ati on sensSitive conposition may | ower and when the 10 content iS5 higher

t han 50 wt %l0t te 46| wititl.i t hén bheattmtéentdefetbpecavboxyid radi ati on
sensitive conposition may becone to% B:%h. As a.reiultr en ghe %
conposi t i on FOURSFEPSFEF10G PRSATVARKE MGROBEGpeF, 1PHE piFRBP s il 3ral | of f
fromthe sybstcahiebilitPhancamnt enkadli Heeeopddsiiet Whed obrlAindgle is
preferably 5 to 40 wt% nore preferably 10 to 30 wt% Wen the content of
t he N-subst radiationl semsddive Icompostiivdions map Foweire ands wihed e be

produced_ during, devel n he .cont ent, .i.s ,hj gher._th W %
t he adhggioﬁoggep%elgiggggegoeﬁgnrggqgﬁigﬁgh é“ﬁﬁ%u&éf rggrg eéigﬁﬁgher, t he
content of ideseQiohpeir 66pKHey Fadiatlilon sensdt liyat eshpesDtEdn nfaydobetemabl y 30

to 90 % nore_ preferably 40 to 80 wt% _ Wen the content of the other
copol ymer i z&9% bigdat uPat BdTRBRLEer WRED| Bher CORRASAHiQR4 s developed

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 pixels

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



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 devel oper may

| ower. The wei ght average nol ecul ar wei ght (Mv) neasured by gel perneation

chromat ography (GPC, eluting solvent: 30 tetrahydrofuran) of the

al kali-soluble resinis preferably 3,008 to 300,000, nore preferably 5,000

to 100, 000. The nunber average nol ecul ar wei ght (M) neasured by gel

per meat i on éh@@ﬂatOgﬁﬁpQQO(GFQFeePE@fﬁgathv@nQOO tet2an9@Pof uran) of the

al kal i -sol uble resin | e I 0, ably
5,000 to 25, 000. eﬁ}h% bkiv//% %ﬁ% %?lt[qh ﬁ%gjf%' c?)?u}gf% I‘éé?;:!:lg IPIEIG% & pr esent
i nvention ipreseher avention bs poefepaeiernbty o, xﬁcsrel.pﬁeferatmpresent

i nvention, by using this alkali-soluble resin having specific Mv and Wnh, a
radi ation s&fAsttive conposition having excellent devel opability is

For mod, ind t he S aCEEeranh i oeP el R PP oY on e

substrate apdslinghavingespeogfliayMw ahdaMn, uaeradsadlpnrseneldmveng
devel opment. In the present inventjon, the above al kali-so] uble reS|ns may

be used aIoﬁ@mBPSFﬁleﬂh%@Y%ﬁgcﬁFQﬁl¥%ﬂ}<93Wﬁ$Q?abl#H§YéﬁﬁuﬂP ginefle @

a'ka"-SO'UBhﬁe&eﬁhetéEntﬂgvﬁhgssnsh35p'gx%&ékﬁnea ep&sﬁesabkueéebyo 1, 000
parts by weight, nore preferably 20 to 500 parts by wei ght based on 100

parts by wéEoghedof amd thereesidqug. s¥eintire Bhbumesidudels didadly sol uble

re5|n I s.small an_1 art I ght, .. al i _devel opability_may | ower,
a stgﬂn 8F° ngp gbgrggﬁﬁggaﬁgygﬁé b?gégc Frontthe ﬁ%%fr%ﬁea nd |ight

screenlng hﬁ%ﬁbo@%daBoH@Q6ﬂoﬂﬁélﬁgrHb@@lo gnatthe amount is larger than

1,000 parts by weight, the concentration of the pignent becones relatively

|om/ whereby it may bbedpresggttlpﬁentlon the above alkali-soluble

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
weight 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



achieve the target color strength of a thin film 25 (D) pol yfunctional
nmonomer The pol yfuncti onal nononer in the, present invention is a nononer
having two or nore pol ynerizabl e unsaturated bonds. 30 Exanples of the

pol yfunctional nononer include di(neth%acrylates of an al kyl ene glycol such
as ethylene glycol and propyl ene glycol? di(neth)acryl ates of a

oLyt AgA P ELnsy Ehons) BRAFH bR ol SroRts, st A SRR 81 ool
groups and di-¢arpeyykiea pebdubedi fth%QeBFEQQH%hSaEh?'.‘L?_%fariHQh as glycerin,

trimet hyl ol propane, pentaerythritol and di pentaerythritol;
ol i go( net h) &vipeihgdodprhpasepaemtaerythnoiyl aod dipsnteernbheitedin, al kyd

resin, silicone resin,and igiran resin: d&&ne%h%acr | at es _of. _a pol ymer
havi ng a hyGRog9(MErBARCAY1aE5En SPERARaPEYENEe BBPFY1 LS B adi ene havi ng
a hydroxyl ugeeHBnatrddtd), hekFaadsin POLYieoRE & PN haGpA TAIFexYh; gr oup

at both term nals and polycaprol actone having a hydroxyl 10 group at both
terminal s; dadmethdperydater Qfr ¢l polynest heviipaosphudzoxybugrenpt atse

pol yfuncti opal cryla ol vhydri | havi ng
S or more BRPoRSTRER s SR s RSLBC I PhiEadie e BAR 5 k089

t her eof aregpoabedit Bthaserdgis f pellyhyopikfethytidlpaepair®oxyl group
tri(meth)acrylate, pentaerythritol tri(nmeth)acrylate, pentaerythritol

t et r a( net h) &r Pr&be ,teama@ﬁﬁge@yfih PoLyIcapFedastonen PAYARda fe haaoxyl

di pent a 6yt@&55%|aﬁe%%Eﬂ?E@#%ﬁ5¥h%Eeanﬁpt of which trinethyl ol propane 20
pentaerythrito

triacrylate, triacrylate and dipentaerythritol hexaacryl ate
are parti cultarilsy 2pr(efeth)adryleydosyetthgy Iphosptatei.xel s havi ng excel | ent

strength and 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 film
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



surface snoot hness and hardly produce a stain or the film residue on the
substrate and |ight screening |ayer of an 25 unexposed portion. The above
pol yfunctional nonomers may be used alone or in conbination of two or nore.
The amount of the pol yfunctional nmononer in the present invention is
preferably 5 to 500 parts by weight, nok® 30 preferably 20 to 300 parts by
wei ght based on 100 parts by weight of the alkali-soluble resin (C. Wen

t he amount ¥ighhe 3Ll faviedPRaRioHde MaYs 1oWem ePTt AaPtBiPPEstBS wei ght,

the strengt §gng S§uliat 8 e tdeLRgl 958he and when
t he amount Plf?ﬁ?%%éé?% 0 ég%fts ﬁéd 3%§g%§b ﬁ ? 5{égve gpgblllty may
| ower, or assraemlmg lagerfofname@mdmpoaa@ perpioduced on the substrate and

light screening la of an unexposed. porti on. t he, ent invention, a
a0t unet i onal | soHrEhe Br SRR b TrER P et o B LR L BOnBBRE . he

used in g5 COpR{ Ry Qﬂe%éﬁyhéﬁlﬂ%%Uﬂﬁéhﬁﬁi‘htéﬁnﬁaﬁa mEifaB@ gsedf ihhe above
nonof uncti onal nbnoner i ncl ude the above carboxyl group-containing

unsaturatedcqmbmnetsoandlthopbeynelYﬁabb21qnsétmoaomdrnnnoners enuner at ed

f the 10 ab | k | | | C t
v oy o dorixafpls € Gt e BBRvE bhoshatEEel dp ey PUaR e w5600
(of Toagosethm%afﬂgﬂfi @fo@@)-cohtt%ﬁnln@@ﬁ§af@ﬁé>fé@ﬁfdn@ﬂfﬂr§®ﬁ@”er S may

be used al one or conbi nation of two or nore. 15 The anpunt of the
monof unct i oqapomgmzabhetu@sgﬁuséhed mapenergnenympgratedalpy $bewt % or

pol yi unid | oREPvErnaks - SrHRE meslar (5l 0GR R ox il et lnbane of
the monof unﬁtwﬂ§hp§memaohé ety 1 hale i ortLét dnhBndOc Shmerei B1 apd
surface snoothness of the pixels may beconme unsatisfactory.

available M-5600 (of Toagosei Chemical Industry Co., 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 f£film residue may
be produced on the substrate and light screening layer of

an unexposed portion.

(E) radiation sensitive radical generator



The total anmount of the pol yfunctional nononer and the nonofunctional
nononmer in the present invention is preferably 5 to 500 parts by weight,
nore preferably 20 to 25 300 parts by wei ght based on 100 parts by wei ght of
the alkali-soluble resin (C). Wien the above total anmount is smaller than
5 parts by weight, the strength and surlfce snmoothness of the pixels may

deteriorate and when the total anmount is |larger than 500 parts, by weight,
al kali 30 develop%B?I??91ﬂ§§°PoﬁE??lB?V% E?g}%aﬁrg?ﬂ%r?F?ﬁ1+%sFHﬁe may be

produced onpt-Bgefitbaivai®iNds!d @Bhpoaha 1th La%efoth ac%'ixfén%’_d@@fég
portion. (E? radi ation sensitive radical generator 19 The radiation

sensitive redpeblegefieintidiatangh&hpr podymerhzattiponoifs thecabpvend whi ch can
formactive_speci es,..capable of initiating,fhe Lymecization of the above
polyfunctiORBEY%BHSEéPng%)mgﬂamfﬁe(hﬂtFB aF#ﬁ ﬂggaxgaﬁgﬁopﬁﬁational nononer
upon expPsUpBnb@uhedidhh?NméHehe2SupBbhSbRp8stipdi 8bi PAdidtibRVERER as

radi ati on, far ultraviolet radlatlop, electrpn fadiatlon or X-radiation.
Exanpl es of viigdbledradigtiioanstiltyaviadetaradiéatiaonoer farnel tirviglet

h - d I | e- d d, | azi ne- based
Compound. bEROBERLRReoR LEBTEGlinE SOk I8 B hoRc BASBR BB pound,

CL' - di ket one- basegxanphesnsk theotyaust ean <BHdiIdr$aaad cadnponetator
xant hone- based conpound and di azo-based conpound. In the present invention,

the above ra8catrenan]sceeaphenoaer hared| coepentior 81 4midaeolachasedne or in
conbi naj on of -t IthP?éfin%bﬁa ?§N§%ﬁﬁgggﬁnﬁbkb%ﬁntigb% I??@ﬁggéétor In

the present 1 nven IS prefera oné sel ecte e’ group

consi sting @enzdphandhepbarede coapotnaqnmeiitke bohdi saged ecdi@saeh@onpound 20
and triazi ne-hased _conpound. Exanples of the acetophenone-based conpound out
of the polynuclear 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, 1l-hydroxycyclohexyl*'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



preferred radi ation sensitive radical generators in the present invention
I ncl ude 2-hydroxy-2-nethyl-I|-phenyl propanone-1, 25

2-met hyl - | - (4- met hyl t hi ophenyl ) - 2- nor phol i nopr opanone- 1,

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

1- hydr oxycycl ohexyl phenyl ketone and 2289-di net hoxy- 1, 2-di phenyl et hanone- 1.
Qut of these acetophenone-based conpounds, 30

2- nethyl-I-@loﬁﬁtﬁyl@ﬁl@ﬁﬁbh?ﬁ}12nn§ﬁpﬁUP|ﬁ§pm9§9none 1 and

2- benzyl -2-di et hyhait o | g BBH BHBhLGRDERYLIRKLARANES doBRCaBOEALOLI AT Y

preferred. The. ve acet ophe ase oun used 20 al one or
I n conbi nat radiatibnosensimbiee mhdnchnegenerapbendnethas@&esenmound is used
as the radiation sensitive radicalﬁgenerator in the present invention, the

amount of t ABVERLL8PRNncHH EMEIHy of ok Afp tPReNANG Raifd comePund 480 parts

by wei ghd , rab 8 t ht r p eferably
5to GOH%ar?ggggsaﬁg?gﬁfb%aégd&gg 988%%a§ %Gaglgﬂ?ngb¥%gé?%%¥¥ L th

pol yfuncti ontal 80np1mtfsr b{yDye hglait | nmrmmmmry pnralfeurabdmas to ‘Gbeparhe am)unt

of the acetophengne-based_compound is smaller, 10 than_ O rt _by weight,
"t Iy b i REABRE BASBRaTR L00 RATHE DY Mpiohiaag e §PLaL eEnthed b xel

pattern due B&yfhﬂ%%&Bh%&emSHBhEQ PM)Q%RP%ﬁk@moM@?ﬁnEQ&oﬁ%&UHBnbﬁefarger
t han 100 parts by weight, the forned pixels may f off from the substrate

during deveMMmmﬁheamEuExaﬂbthsametdphqﬂnn&>ﬁnsmddampbenﬂasedmabhpnund
I ncl ude

ethoxycﬁ&b ﬁ?%bﬁg ?5%E§pg ﬁﬁgg}gié maytgtrg %igcult to obtain a

2,2' -bis(2- Qkﬁﬁﬂ@ﬂﬁﬂﬁ&br4hévaﬁg5 bQ%G@Kb%ﬁined pixel pattern due to
ethoxycarbonylphenyl) 1,2 -biimdazole, 20

2,2 -bis(2- G@W@W@QH@@yFPE4ng UY!?xgﬂﬁﬂﬁ@phewyenlthe 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,



bii m dazole, 2,2'-bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2'-

biimdazole, 2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl-1, 25
-bii m dazol e, 2,2'-bis(2-bronmophenyl)-4,4",5 5" -tetraphenyl-1,2'-

bii m dazole, 2,2'-bis(2,4-dibronophenyl)-4,4",5,5" -tetraphenyl-1,2"-

bi i mi dazole and 30 2,2'-bis(2,4,6-tribrabkophenyl)-4,4',5 5 -tetraphenyl -

1,2 -biimdazole. Qut of these biimdazol e-based co ounds

2. 2" -bi s(2- 8nPorBpREAyATdAchionophep¥ ) apndnyP. 3 stetEpPheREIole2 21

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

2,2'-bis(2 § ghgpkg grggﬁenyl)-4,4',5,5'-tetrapheny|-1, 2' -biimdazole are

preferred, and 5b2s22, bLééﬁrﬂeHlohbphepyémyn)44,5355;5btreph&ph&nyh-1,2'-

bi i m dazol e _i,s Rartlcul g referred. .The gbove bi i m dazol e- based conpounds

have excel | éntPidBidB7PLeyaFR BTeSPTERA, 8B%not produce foreign matter such

as an urgli 5§0b"e€ller(Qduchléﬂﬂoi\oghéﬁyﬁ')T—@tQ gage 'Ela%a%ﬂeﬁ?'is'lt vi.ty, can
fully pronpote a curing reaction by exposure a sm amount of energy
and do not baumedazoaelmg pazdicudarily ameﬁﬁexpdsed portion. Therefore, the

coating fl|ﬁ10bt after. .exposur.e clearly divid d into a d
portion insol ubl e ﬁ % %%?/31 aa?r?d‘%r?ﬂﬁﬁ‘ﬁ HX)S S0 aY% FEEEH S Egh

sol ubility isB1apdaveloPRra s%icplty, EBKhSY p&ﬁodd&@%o@e@.éxpmﬁ@.ﬁ:&asuch

hi gh-definition colored | ayer haV|ng a predeterm ned pixel pattern which is

not under cu@s @neuaddssobvedi pagduetbanddacprpoindsatey bavesddghal one or in

comnbi na._[b on scc)afnst \‘E‘:)Lv(g.ty, éan fully promote a curing reaction by exposure

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 Dby 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 barts by weight, the formed pixels may fall off from

the substrate during development.

- hydrogen donor -



20 When the biim dazol e-based conmpound is used as the radiation sensitive
radi cal generator in the present invention, the anmount of the
bi i m dazol e-based conpound is preferably 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 based on 100 parts by weigh?® of the total of the
pol yfunctional nononer (D). and, the ponofunctional npnoner. _When the anpunt

of the biim dazol Be@RsERe COHPBIMREPLe ShRFEEr COTPAMR®. B 1RFE 35 WePght, it
may be di fff&&&ésisnols&a Drdveceh@iedh | gusbrheytngnarReegebeearned pixel

pattern due to I nconplete curing by exposure. \Wen the anmount is |arger

t han 40 parisvéptiwenghit fhepfeferdbpyxesedniy €amnbinatibnowithhé&hsubstrate
during develoigent. - hgdrogen donor 2% gﬁen t he biim dazo e-b%sed
conpound i s¥8L4L8%389; REIFQEFT A8RCEehei FRTERPLJHIRFOYENEPAFOF 1V W he present
inventiop, it is phelLEAR! Ynpasdgen GORDENa4EORs¥EtRet8En HhOAHEWANG hydrogen
donor to further inprove sensitivity. 5 The term "hydrogen donor" as used
her ei n neansompouodpth ghh@ravsidepa dyiddo gerhgtenmFona sadiced formedcal

f or med frog1the Biigtﬂazale-ggsggscangound ugon expgsure. The hydrogen

donor in th TOPe L8R PLATEREFS r89°5pFerePBBIY a"RBP cEBPAR™b&sed conpound or
an am ne-based 16hgonparbdeficdonst LM ehabgreventhenvtbny ot sapt an- based
conmpound is a conpound having a benzene ring or a hetero ring as a not her

nucl eus anbreferahdivea pesrepPibnybased gomppuadppsf apapmine-based nercapto
groups directly bond h [ cleus (to 15 be referred to as
f% gggéauﬁﬁ ﬁgfageé ﬁe?BEEBelBH.

"mer capt an- ydr ogen “donor erernafter). The above am ne-based
conpound i s a conpRendbbaei m@rcapbanzpasedi sgmpounadheseaocompguad a not her

nucleus and 1 or nore, preferably 1 to 3, nore preferably 1 or 2 am no

gr oups 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
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 detailed 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



20 directly bonded to the nother nucleus (to be referred to as "am ne-based
hydr ogen donor" hereinafter). These hydrogen donors may have a nercapto
group and an amino group at the sanme tine. A detailed descriptionis
subsequently given of these 25 hydrogen_donors. The mercaptan-based

hydr ogen donor may have at |east one b&hzene ring or hetero ring, or both

of them When_it . has two.or re of .the rin a fused rin y..0r. may not
be formed. BoFvHRRARAR? fri&%&g%g%%s%@%ﬁdp%’gé?ﬁa\&%n%rsﬁlé%c ‘\%}gﬁrunﬁ) e
nMercapt 0 gr 9HBshi@s thdy stifalr hesfhbk 1€ YRR dRIGRIHHRIIbUR divdRéms, at

| east one of the other nercapto groups may be substituted by an al kyl,

aral kyl or @rganye@RPUBFEHERE?S analkglens gMOURast dRETRFEETARIEbEt 0 group
remalns, thfﬁ&,;gﬁr&ggtQﬁipefegt%%rgpg %g@g%yfrgé’%%gfeﬁ?sﬁﬁé’%&rﬁl uni t

in which two's ur atons are bon oge rva or gani c group
such as mn gfkyl epgeudfFo8e, or a structural unit in which two sulfur atons
are bonded together in the form 5 of a disulfide. Further, the

mer capt an- based HYWFERRT- dBR®MAEGEBEAN shased t Y QHOB9R adBRPEORFY B oup,
al koxycar bopyhs i Pleen B batbsgbsﬁyﬁg 2845A" BORKLyBLOUBRyRNERAKYCAr DONY!

group, substituted phenOxycarbony oup-or nitrile group at a~ 10 position
ot her than shbstietagdptioafjkoxptayrbohyangreapof phbnexyeachkphgi- basag, hydr ogen
donor include 2-nercaptobenzoth%§zolg,gZ-nercaptobenzoxazole,

t

2- mer capt ob&RPSFATHAEHI BREBOBYHRFRPRY N GTUB, 8Tt RiAdi4S0BECHRIA13
2- et cay O- 3091 ¢ BR! BYhapi RARK kHeNRerCHpts gk STEr capt an-based hydrogen

donors, 2-nercaptobenzothiazol e and 2- nercapt obenzoxazol e are preferred,
and 2- ner capt obenEvanpbesl| efi thparmeraaptag-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-mercaptobenzothiazole 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



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 two or nore of the rings,
a fused ring may or may not be forned. At | east one am no group of the

am ne- based hydrogen donor may be substituted by an al kyl group or
substituted 25 alkyl group. The am ne-®hsed hydrogen donor may be
substituted by _a carboxyl roup,_alkoxyca(bonxl group, substituted

al koxycar boA§1dgaBdp4 - pHBeERyLtarborbergPBibrileubst i t ut ed phenoxycar bonyl

group or nitrile §LPUPe Hnds %jdg%pgagé@quaf@@eﬁh&@g%gp group(s). 30

Exanpl es of the above am ne-base ydrogen ‘donor inclu
4, 4' - bi s(di apthybasi dbhbthybahinohbenzdpienbne (dndt hyl am no) benzophenone,

4- di et hyl am ngpacet ophepon 4- dj met hy] am nopr opi ophenone,. et hyl - 4-

i et hyl am RoBenbost BLHEY Genton) PERFALDEROBRGASA BREEaCany . and

4-di met hyl agl pobeRZPRLLEhl amEHb ) BEnkHEAENEAL NEsPBaLE 1 BYERRAGN donors,

4, 4" - bi s(di net hyl am no) benzophenone and 4, 4' -bi s(di et hyl am no) benzophenone

are preferrptdefanted.4, 4' - bi s(di et hyl am no) benzophenone is particularly
preferred. The an%ﬁe-based g¥dr ﬁe? donor .serves as a sensitizei. even when
a radiation sensi t19&AR® Sedg AELIETLIRRPT 135 ©% 35 AnT eI b B2 Bhsed
conmpound i S eyeAtshdld al Fad &t Do€ S¥Hs iltiRNEAQNcal Nferad¥ieo P v hegethgQnor s
may be used alone or in conbination of two or nore. A conbination of at

| east one ner bapmidapaiedbagefogempabndr isandedt | east one ani ne- based
Py o9ef 990" | S5RY ShETBPhient > IRERUAE LA OOE St ety ! o
sensitivitymalr Beensed alafipl ex ah tbabdiasahibat bEntadb bitemore. A
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



mer capt an- based hydrogen donor and the am ne-based hydrogen donor include a
conbi nati on of 2-nercaptobenzothiazole and 20

4, 4" - bi s(di met hyl am no) benzophenone, conbi nati on of 2-nmercaptobenzot hi azol e
and 4, 4'-bis(diethyl am no)benzophenone, conbi nati on of

2- mer capt obenzoxazol e and 4, 4' - bi s(di méPhyl ani no) benzophenone, and

conbi nation of 25 2-nercapt ohenzoxazol e and, . .

44" - bi s( di SO P& BHAHR AVSHEe AoBPT AR sthe GOMBIRAYIGH 0f;the

combi nat i on g2 RnC MRRRERF@F S5 88 AdhdtEnd the amine-based hydrogen

4, 4" - bi s(di et hyl am no) benzophenone and a conbi nati on of

2- mer capt obdonorais| prefierdoly, 14 1 fiosldhet NofardrefdambripHeiote aré.nore

preferred, and a onbigatboa of Z-aercaptobenz thiazol e ang. it

4, 4' - bi s(di et hyl alfi8) bBR-BYAERGRE FEBE tFCHFEM y° GPRABPFEAOPTHEA Byei ght
rati o of 5t heHeep £ ant a8z 586 SHa Sy @ IREPDUHIOh tife phestRE ifdirimsednBydr ogen
donor in the conbination of the nercaptan-based hydrogen donor and the

am ne- based ampundgefi thehwdregen éiomoibiy prefesably 0 ndk & pridr pRABSY 1:1 to

1:3. Wen t hydr ogen or_ | | nj ti M e

b Ui dasol 6 e or!pcl)n%n ipﬁﬁ%ﬁéf%g’fii do A Y haeldHe e

hydr ogen donpirtiicullsaiier pbbfefablyt D t402papdsts by welight ba®s® qi eberably 1
to 30 parts by weight, particularly preferably 1 to 20 parts by weight based
on 100 par(RADHRE Wi YREIBL PhethetErtak ahdhsoPplykapcsianatoReremerio and

the mongbunciiPitle AN MR ot BhehNendydhodRe. fengpd s smller

t han 0. Its effect of inproving sensitivity nmay | ower.
When t he anthydrdgen dangerist sraal 1E€r kaanso byl pargHly wethght oriesl efiifeelts nay

fall off fraomthe substrate duri.ng devel opnent. 15 Exanples of the above
r1 azi e badth SRR (SRS VAt BAt Bk BBRBoSRRL AV 14
hal omet hyl O HURESUHAAA0 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]-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



2,4,6-tris(trichloronethyl)-s-triazine,

2-met hyl -4, 6-bis(trichloronethyl)-s-triazine,

2-[2-(5-nmethyl furan-2-yl)ethenyl]-4,6-bis 20 (trichloronethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]-4,6-bis(trichloronmethyl)-s- triazine,

2-[ 2- (4-di et hyl ami no- 2- net hyl phenyl ) et héfyl | - 4, 6- bi s
(trichloronethyl)-s-triazine, 25 2-[2- &3 4- dlnethoxyphenyl)ethenyl] 4,6-bis
(trichl or on@FhyR) cempipgbipg of two

2- (4- met hoxyphenyyp a4, @nél§£iahiﬂé059§8ah&bmpéuhal 23i 18ed as the
2- (4-ethoxystyryl)-4,6-bis(trichloronethyl)-s-triazine and

2- (4- n- but oxaghehgbh- seSSbts&BrraﬂRGﬂénHBnyrﬁtgr3Qntth&zpweseﬂmt of these

triazi ne-based ¢ oun 2-( thox t henyl Q-bis
(trichloronéPN?P?nB trgi%lﬁgOL t gFthﬁng éB 3? OL é

triazi nes bapedre@aBIYNOSO IBto bED @%Q(isab?ﬁ@eﬂéht Olmdae @aﬂﬂzeﬁt@bl@n 10totwo or
more. VWWen the triazine-based conpound I's used as the radiation sensitive
r adi cal genépapértﬁnth@eagé§enParthVEhPFéH prréexabdit lokot A8 parts
triazi ne-based 9 up p h nor e
preferably 88 gg% %ab§“m£§% par Q&? ygﬁfg era§¥§&€b?o£§8 parts

by wei ght b@s‘»&@}f@nci;&emaar msnbmewe(ghtami mieembﬁb&hn@ftlbhal pohyhepct i onal
nononer (D) and the nonofunctional nonomer.  When the anpunt of the
tri azi ne- bad®@ncshgoaRAUNE ofmither trdazhnA-bagedpsPrPRyndei§hemalieray be

Qiificuls ! g gl B1apacd! @ ge@el Ae, BAVRAG BoPhEdEienTkned BbraiaPR!Ler !
due to “iInconplete cu |ng exposure he amount is larger than 40
parts by weicgllioreidhdafyermbaviingelas prredetermiokd pisel phttewbhstinet €oduri ng
develOpnentlnE%mplete curing by exposure. When the amount is larger

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, wvaleric 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,



additives The radiation sensitive conposition for color filters of the
present invention nmay contain various additives as required. 20 The above
additives include an organic acid or an organic am no conpound (excl uding

t he above hydrogen donor) which serves_to further inprove the solubility in
an al kali devel oper of the radiation sthsitive conposition and suppress

the exi stenge,gf,Lhgcyadi ssplyrd peogucl Lesigduge, 85 albsts deyelgoment. The

above organtc acid rs preferably an alip car yl'rc aci d or "phenyl

gr oup- cont abrasgytacbazyd| cmethylmdaonhg atifcasthpheatanboxgtidroup in the
nol ecul e. Exangles of _the alifaatic carboxylic acid_include 30 aliphatic
monocar boxyPiReERY §BaloRAC 5314 e tRELJUCELREP AL d, propi onic aci d,

butyric aci fet¥aheth§1866dinPbVatig, agktdonERRh8AEcashIxyHigt Byligcetic acid,
ethantic acid and caprylic acid; afiphatic dicarboxylic acids such as

oxal i ¢ Saci dtagahoai achdi decitvecomic acid, whledeiachdi dfumalript caebdd, 27
pinmelic acid, .suberic acid,,k azelajc.acid, .sebacic_acid,. brasgylic acid,
et hyl mal onPRAABFSRcaRts| 3D nd, a1 dPhai G P RS FREP Y L 16 PHL ARt ¥SR sucei ni o

acid, tetragetPybSHeLl Y Tideicdd,caebaiexanssi ¢ anosihpho2shdc &cidaconic
acid, citraconic acid, naleic acid, fumaric acid and nmesaconic acid; and

al i phatic tricarbBrgldhove pisnydchiroup-contaibing Warbaxrtldc acddiisc acid

and canphorgnic _acid. Th e .group-.contai ni ng_car lic_acid is,
for exanple?oﬁ SéﬁBB&Sd ﬁaggﬁéggggaﬁé%%gP érgﬁﬁg ?Vgcg 9uplg9§éﬁég3 to a
phenyl psoupoffied £®asHEIy NaYo0P dr asddtxdyhnd havingondadblokyd ghewy! group
t hrough a dival ent carbon chain. Exanples of the phenyl group-containing
car boxyl i ¢ Pe8Agd; el adBhaPFHafTeURDEREAREBXG | FEVateRt SaERORsChHRRR0i ¢

acid, toluic acidgyghpiB5CofCtHe PRERYLT H16upCtdn®Bining 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



15 nesitylenic acid; aromatic dicarboxylic acids such as phthalic acid,

I sophthalic acid and terephthalic acid; aromatic polycarboxylic acids
having 3 or nore carboxyl groups such as trinellitic acid, trimes'ic acid,
mel | ophanic acid and pyronellitic acid; and phenylacetic acid, 20

hydr oatropi c aci d, hydroci nnam c acid, #8ndel i acid, phenylsuccinic acid,
atropic acid, cinnamc a ig, ci nnanyl i denic acid, counaric acid and

umbel Iic ac?ﬁ@bEﬂFtb?ntﬂgs Y3r Jani'@TSei ds, aliphatic dicarboxylic acids are

preferred, and nmefwaidncifitdofadhpi 6rgshilc ddALAY preferabif, 16ipadeoHni C
acid, fumaric acid and nesaconic acid are particularly preferred as the
al i phati c carbess by welght s swre hprefpeapdynk® pertsl eulliesobybveight

ot event i on BRo83 Go 0 et byYloBE, dER5HS TERSCRE PAC Endiients, o

screeni rgy | auer tof (8D Enexpaaedipest i Wher\ €@t dournit CRf bey | beganids are
preferred, and phthalic acid is_ particularly preferred as the phenyl

gr oup- cont apAiifgls ckarasd Ithanad PdParhe. batRAah g dfiec adbegd omagthEhesed
alone or in onbi [ t e h unt of the organic acid
S preferabF§§T§8p§??§iLo?BIgég §§b§éfgﬁ%,mﬁgrgogggferably 10 parts or |ess
by wei ght based vnel@bopar bsganiveamhhootompeuhat #& prefbeabdgpanents 5 (A)
to (E) and additives. Wen the anmount of the organic acid is larger than 15
parts by wePgAPhathe amhe|h RifeRie IRBMnCPNTAiAING gMine BakipPatt may
over. Jhe 3RKE 8nABNInATLRBREORROYRA hp1REEARIAD! y an aliphatic an ne or

phenyl group-containing am ne having at 10 | east one am no group in the
nmol ecul e. Exanpl eBxempibhe abotbeabbphet adiphahéci amlindeinclude

T oA BT8Rt LUK 2 ReprobafReom ne. bty am ne
i-propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine and n-hexylamine;

15 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,

20 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;

25 mono(cyclo)alkanolamines such as 2-aminoethanol,
3-amino-1l-propanol, l-amino-2-propanol and
4-amino-1l-butanol; di(cyclo)alkanolamines such as
diethanolamine, di-n-propanolamine, di-i-propanolamine,
di-n-butanolamine and di-i-butanolamine;

30 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-butyl am ne, n-pentyl am ne and n-hexyl am ne; 15 di (cyclo)al kyl am nes such
as net hyl et hyl am ne, di et hyl am ne, nethyl n-propyl am ne, ethyl n-propyl am ne,
di - n-propyl am ne, di-i-propylamne, di-n-butylam ne, di-i-butylam ne,

di -sec-butylami ne and di-t-butylamne; tri(cyclo)al kylam nes such as

di met hyl et hyl ami ne, 20 met hyl di et hyl ani A2, tri et hyl am ne,

di met hyl n- propyl am ne, di et hyl n- propyl am ne, nethyldi-n-progylanine,
ethyldi-n-pFOﬁTF%ﬁTﬁe?'bPFFnﬁdb?gpygaﬁ¥H%Fh¥}Panﬁr6p§FHﬁPH€,edlol'
Cri-n-butyl 30k 9€eny§hiihobd! ¥l gEbBEnekib1seC but yl am ne and

tri-t-butylam ne; %5 nono( cycl 0) al kanol am nes such as 2-am noet hanol

3-am no- | - peegimethylamihnel23ppuppranedandl andam no- | - but anol ;

di I I | am . di et har i ne, _di-n- l amj
T o onans o R LS5 S0 IS me PR R RALN RS, abbodh Rt BRRREL T 6Fas
tri(cyclp) aéhf}ﬁ%sa{ﬁ'i&féniﬂéb AantinloButFlAaE 18, 3_-tamin@ma|rt§&%oaéﬂhoe,

tri-i-propanol am ne, t(l-n-butanolaq1n¢ and tr[-l-bgtano am ne;
am no( cycl ofabkinebhdysisuahids 3-amineisopupyspanagidl and

2-anino-|.,gég%gﬁggggpgkgy4bﬁ§%na-1,2-butanedioI, 29

4-amno-1, 3 | ﬁyranino-l,z-propanediol,

3-di et hyl am no- 1, Bhgr apatedphényl 2gdbipt byheainong, 3amphepasedeer and

2-di et hyl am no- 1, 3- propanedi ol_; and am nocar boxylic acids 5 such

as( 3- al ani nEXeMBAERoBUEPMPEURE] HavingnfRoBTLYPi BTARP d1ireckhy nBeRESHi ¢ aci d,
2- am noj gobuytyri ' =am _naj LG nachd. T

gr oup- gjbit a:e%i %\&ﬁlzir%ﬁ}r]% g??f&pf gfayg%gir%ﬁgf& ggg%ﬁgo%ﬁfﬁg& %gggﬁ gér%ﬁﬁ%hgr oup
directly bomded phényd grphenyhrgughpaodizadenitowadboayichgian am no group

bonded to a phenyl gro t hrough a dival ent carbon, chain. ., Exanples of the
phenyl group- contﬁ?‘%ﬁ“ﬂggﬁn?%é#’l%nmlﬁﬁﬁl group-contalning amine in lude

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 aciqd,
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-1l-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



aromati c am nes such as aniline, o-nmethylaniline, mnethylaniline,

p- et hyl aniline, p-ethylaniline, 15 1-naphthylam ne, 2-naphthyl am ne,

N, N-di met hyl aniline, N, N-diethylaniline and p-nethyl-N, N-di net hyl ani | i ne;
am nobenzyl al cohols such as o-am nobenzyl al cohol, mam nobenzyl al cohol,
p- am nobenzyl al cohol, p-dinethylam nobe zyl al cohol and p-

diet hyl am nObe‘Qiéll:l 20,24 Cog@n}%riol%{n;ﬁpneg P%epﬁc%esrzse%h S Ooé—ﬂ%ﬂiqloo%?éhodl,

n}aninophenB?F am nop ylam nopheno

p- di et hyl aninnapiigephéenabhmdripraiEntpheniai dEespabt 86ul ax By pxdfswed aci d,
p- am nobenzoi c acid, p-dinmethyl am nobenzoic acid and p-diethyl am nobenzoic
25 aci d. CQu@sofheheBenet ggrPEPafPAEAEBIPBURBE™E - nono( cycl o) al kanol ami nes and

am no(cycl o) al ka e} e efer qg&n - am % I 1
3-am no-1| - propano ,é t?%?né nc())l-‘sl?cfl pent%rﬁ%?? - aér?‘%gaél]qgé ?%%a%seel oaf ,o%%
2- am no-5l, 3epr apascedbahaandndefintwo- ér2mbueanedi ol are particularly
preferred as the aliphatic amne fromthe vienﬁgints of solubilitzain a

sol vent which wi | The @mpyd; PEthe t?é‘tgéi%?‘é?‘n% “’tﬂfémdj_r T RAG AR stain
or the filmgesidue oﬁﬂetseebfwitgpa@,en@e@ biebLrapigeld Partayer plsan

unexposed 30 ‘portion. Am nophenols are preferred, and 0-am nophenol,
m am nophendly wailght abasedhemol 0 xrpayks thiy wedghyt pfetber tdtadsof hehehenol

gr oup- cont ai_ ni ng_ani._ne,  The ve or I,G _am no_conmpaunds may. b sed al one
2 or P n ConPRBRBREAr ool ofred HH Gy oReFTERS et 8 RS Conpound
i s prefgdabloygah’cPamtifioObohfstnhY i¥el 8hger "ohen PL ST paRBE Vb Owdgh s, OF | €ss
by wei ght based on 100 parts by weight of the total of the conponents (A)

to (E) and &be¢iadhesionpénthedoamathpisels e theqtupatrataay tofgBund is
larger than 15 paghy; Y WE! GPher tHEn2PRESLBEVE! 288 tEQLERHLR §§ES,t O the

substrate may | ower.
dispersion aid such as a blue pigment derivative or yellow

pigment derivative, e.g., a copper phthalocyanine

15 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

20 tris(2-methoxyethoxy)silane,
N-(2-aminoethyl)~-3-aminopropyl- ‘methyl-dimethoxysilane,
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,

25 3-glycidoxypropyl-methyl-dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl-methyl-dimethoxysilane, .
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or

30 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



Addi tives other than the above additives include a dispersion aid such as a
bl ue pignent derivative or yellow pignment derivative, e.g., a copper

pht hal ocyani ne 15 derivative; filler such as glass or alumna; polyner
conpound such as pol yvinyl al cohol, poliethylene gl ycol nonoal kyl ether or
pol y(fl uoroal kyl acryl ate); nonionic, onic or anionic surfactant;

oSt 00 2oRghsbikor, BUER 43, FoRbn bOLYRLRRINRL] 208a KeBY! rbbugRioxyS! | ane.

N- (2- am noegbykra8o2nsaeRr apyl et hyt o 1e{ Epxychéedke - 1 -carbonitrile)

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

am nopr opy| oFi 8t RBRPYLRAAC S -Be tYPYY doty BLBRFIY LY ARERER}EXHARe, 25

3-gl yci doxypr opyl net hyl di net hoxysi | ane,

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

3- chl or apr opgyl)nesbyvdntet hoxysi | ane,,  3- chloropropyltrinethoxysilane,
3-nethacry|oy|ox&gropyltrlnethox¥5|lane or

3- mer capt opr opy| £5i RePRIXFEEI Qfe! h&n?F@ﬁP&&nﬁngﬁeﬁlgg a suitable

2, 2-thi ob | et
o=l S s 87 ek i idin o

chlorobenzobpm@bobetsr(ADkmmyMEnzapﬂeadﬂetlwehespnstitutHMMIﬁmmor such as
sodi um pol yacryl ate; and heat radi cal }gener tor ch

1.1 -azobi s CASRPOHORaRERPLELVBPTPPPATIoR, does not Teact with these

2- pheny] @zoaha"BbROiZ2ah1di BLRYYakkgronitrile. 5 (F) solvent As a sol vent
of the present invention, a suitable "solvent nay be used as far as it

di sperses or d|ssBﬂﬂmplﬁﬁeOfcbhﬁoﬁ@ﬁV§HGA}nFéu@E)aéﬁehadélSM@@sa@onstltuting

b oo PR bRy Rl LAY M BaiBe "
monoalkyl ethers such as ethylene glycol monomethyl ether,
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 diethylene glycol monoethyl ether acetate, diethylene glycol
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



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

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

et her, diethylene glycol nono-n- propyl %?her di et hyl ene gl ycol

nono- n- but yl _et her t yI ther j.trie | ene gl ycol
monoet hyl eFhBFT - 261ﬁ%%§§F§ﬁ §¥§8%|mﬁﬁﬂg FﬁﬁFF'p96S§F¥%8¥§|yco|
nonoet hyl egmﬁeoldaméenyheeehafy@@a ﬂ@ﬂ@anyaybf@faﬁ , ke b HPyhEREag! ycol
nonoet hyl ether, dipropyl ene glycol nono-n-propyl ether di propyl ene gl ycol

mono- n- butymeéhmérethw |bﬁ&ﬁ?ﬁen@Y@F?b@FaﬁﬁﬁGme?h?ﬁpéﬁﬁéﬂeand tripropyl ene
gl ycol 25 mnpe oﬁ%heﬁlagggbﬁ gE?hﬁBE gl ycol nonoal kyl ether acetates

such as ethylenéggbycol NONOIME er acetate, ethylene glycol nonoethyl
et her acet afe-he¢thypkena- gbynynpeﬁnan Q- pnepybnather acetate, ethylene glycol
nono- n-butyl ether acetate, _diethylene glycol nononethyl ether acetate, 30
di et hyl ene 6FPXGFOFBHGéﬁﬁ$PYépﬁ§Fna3ePBFe adk¥LhyPERELESY EBCR ASno- n- propyl

ether acet ahgenghel DU ERe Blo/Eohy IO FiEll Yench! DetopEcdhe asPLeRYhoNe

gl ycol nononet acetate,” propyl ene glycol nonoet acetate

and 3- net hoagbktiayle, n&pﬂaﬂy&aoehateeuh@mmpgmhcetaﬁeemmwuﬂﬁigbytatedlnethy
32 ether, diethylene coI nethi eth et her,, diet erne %chol di et hyl
et her and tétP&ﬁ&&r@Fﬁ ate kB BRE Y§u5ﬁ Q?teﬁeﬂhyﬁnéy ROREBS

cycl 0hex@noRe me?yanaRARfoxyBulga! aeera%ftedl ACBLRRa P&elna%e
(4- hydroxy- 4- met hyl pent an- 2-one) "and  4- hydr oxy- 4- e hexan- 2- one; al kyl

| act at es suGhm&$hYﬁeBhwbth@6V@u¢de@r@phphdt§ot&E@ylobwéwr§$Eers such as

R o T e

3- net hyl - 3- @hjax ndinpkyacetate, @thylyle thooRacetate, 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



3- et hyl - 3- met hoxybutyl propionate, ethyl butyrate, n-propyl butyrate,

| -propyl butyrate, n-butyl butyrate, ethyl hydroxyacetate, ethyl

et hoxyacetate, nmethyl 3-nethoxypropionate, ethyl 3-nmethoxypropionate,

met hyl 15 3-et hoxypropi onate, ethyl Foxypropionate, met hyl  pyruvate,

et hyl pyruvate n- propyl pyruvate, nethé acetoacetate et hyl acetoacetate,

ethyl 2-hy ro§¥g¥%B§%5¥BHLQQ|oggﬁgérgg %%58§¥ 3-net hyl butyrate and

et hyl 2-oxo u?y aronatic £61 uene” and xyl ene;

and am des 3smebh@s-Brimethykpputoli ﬂﬁﬂploﬁh'bb damt@yﬂﬁbrmﬁa@m&e

N, N-di net hyl acet am de. Qut of these solvents, benzyl al cohol, ethglene
glycol nonBRBLhERRTAYhBFeERFER]| EReMgthe YlawpeiRt R PL SMILLIDEEYy opyl ene
gl ycol nono t g 0 et her acetate, ethylene
gl ycol nnnos%aéh?g HEE S?Egégggﬁg,gxglg?ﬁeﬁggg&gﬁyco nono- n- butyl et her
acet at e,5 propyl enehe galt;cucd solremtshyay dehasedcalah e, ompiopydrebin gt ool
nonoet hyl et her acetate, diethylene glycol dinmethyl ether, diethylene 30

gl ycol net h§E EFRyPTePARER: cycl ohexanone, 2- hept anone,  3-heptanone, n-butyl

acetate, i-butyl pgetats, é‘rpfgfl{é/d T HIRAvdrtPUH a8CBEREP1 ethyl
3- net hoxybutyl acetate, n-bu S%Bplonateﬂré} hyl butyrate, ?l-%rd%y

butyrat e, nelhhe;rl dbm:yyhtaa;heze.t tapetbnryélam)tpmeopusqaheronet hyapB3ic
3-ethoxypro

o7 opi onat e BRadet FOPE BV BVATES ark SRS Ul aPRpagba e PBATEr BHFLRES

Vi ewpoi 1 s efth§q| Behkbhte, BHGFBRL @kapatsi bghelthyanmageatability. 5 The
above sol vents may be used alone or in conbination of two or nore. Further,

a hi gh-boi | yrgutptokacteneh ei@lytiawbaebhyateetpmpymnewlrb@mh@e, or
acet ony | ace 909 chEoRIgLACnokahEnG1 Bthdr GRARYLECnAY Be dut O

1- nonanol , c
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



10 ethyl benzoate, diethyl oxal ate, diethyl naleate, y-butyrol actone,

et hyl ene carbonate, propylene carbonate or ethylene glycol nonophenyl ether
acetate may be used in conjunction with the above sol vent. These

hi gh-boi Il i ng sol vents may be used alone or in 15 conbination of two or

nmore. The anpunt of the solvent is not Phrticularly limted but desirably a

val ue which ensures that the total apount of all the conponents excl uding
the sol ventidfcehted omPBRieioReFELPReferably 5 to 50 w% particularly 20

preferably 10 to 49 ﬂﬁe"/ogf&-rai&g?eféfw%ﬂéﬁ,Oéhéh&nsﬁﬁlﬁa@flicﬁa and storage
stability of the obtained radiation sensitive conposition. - nethod for the

prepar at i onabkadiradiublenresini {CYeis2brebapablyi bntdot0@ovbE, fmoxrers

Al t hough the t hod. for the e ion.of t radiation_sensitive
cpnpositioong?efﬁgay i?lFgr§6OQ%%ﬁéasﬁpeggn?ﬁFn98ﬁF98ﬁ Pg_ﬁ particularly
limted,s thg1RhyieRblube résphele)abhytdespansadion seRBditikrecontai ning the
30 dispersant (B), alkali-soluble resin (C) and solvent (F) in advance. The

step of di spemppagtine fryneplorAfilterie dker thedameunt efl thke
" _d' - t n h . . 3 - - . . . t
(M in the 2180221 8R1 BT Feut GACLY Q%Péig?%fgf?@i%ﬁ-&"f RRECLES-AGE P! Omen

pre-di spersig@absiepy bbetnavubtathetiheompbkalkiofohtl! aowesi Br( €hel S
preferably 5 to 100 w% nore_preferably 10 to 50 w % based on the content
of the 5 al kgFiidyg| BBYebeeBFrAIPCEd; ANt hBer §YPELrahesensitive conposition

R e R R S e T LI
| ower or theher abbtteecompohenpsotiycadmbrerhsustbatrat @issolver, bead
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 f£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.



10 The pre-dispersion step may be carried out by mxing the above
conponents by a m xer such as a dissolver, bead mlIl or rod mll. After the
pre-di spersion step, the radiation sensitive conposition for color filters
of the present invention can 15 be obtained by m xing the pre-dispersion
with the polyfunctional nonomer (D), th&5radiation sensitive radical
generator (E) and the rests of the alkali-soluble resin (C) and the sol vent
(F) if there are in accordance with a conmonly wused nethod. 20 Met hod of
formng a coIgEeBilggt A description is subsequently given of the nethod of
formng the color éilter of the present invention by using the radiation
sensitive conposi ki bhghbtrscoéening| layeroforhé@eltnjpnesenporhient fom (nmay be

simply referred.to as "radigt.ion .sensiitive conpqsition” hereinafter). The
Tet hod of { EPATBSHIEER oF T BF BPoRiR ErESHTE e Ve RoR RORB? FEes at
least the fakl @wgidretiePanalinef tHe radf{diibRrsemeieieeatbmpositival the
radi ati on sensitive 30 conposition of the present invention on a substrate;

(2) exposi n@fatthecprespatt iovenitdonoisi agpliied to thei substrates3ndevel opi ng
the coating _{i af.ter exposure; 4 st - baki he coating.filmafter
devel opment PrELAEd: tPnE aRabete BBE sbiveBE tchri B RERCRTERAB I bas
step (1) A leijglt, screening |layer for defining a portion for formng pixels

is first formed on the surface of the substrate 5 as required, and then the
radi ati on sensiti Yeecsnpssratenusedt he ghéseftepnienmpda P§ 4ppSsSed to the

FLPSLToh8 S RRSKEdyeA-BARARES! BOALE TR BoRRLdS birkaiia cont i
polyamide-imide, polyimide, polyether sulfone, 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 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



10 silicon, polycarbonate, polyester, aromatic polyam de, polyam de-im de,
pol yi m de, pol yether sulfone, ring open polynmer of a cyclic olef in or

hydr ogenat ed product thereof. The substrate nay be optionally subjected to a
known pre-treatnent such as chemical treatment with a silane 15 coupling
agent, plasma treatnent, ion plating, sBﬁttering, gas- phase reaction or

vacuum deposi tion. To_apply.the radiation. sensitive conposition to the
substrate, §rQWoNﬁS&§&Fi%G%FQEﬁHPqugiéﬁéﬁlageioFaﬁFS%&gR'cgﬁfing, cast
coating or pekkaGealicRdrd@yabeos N Q@Eror? @ AEaAt kG Whiax ars@idtcoater or a
split die coater is preferred. As for prebaking conditions, the radiation

sensitive ~&eofpativnopayvingrevavedepatbaeed 2 tr0450 nmas prefeorred4

m nut es. The thickhes f e at.l ' ' 25,t0 8.0 pun,
nore preferably O&Qet§°ggogguﬁﬁ8pgéﬁggg#ég};g §%§%§%§§#¥ %PéuFo§%.8°pun as

t he thickneggp,obot bggnfil mafter drying. - step (2) 30 Thereafter, at |east
part of the formed coating film is exposed to radiation. To expose part of
the coating film in this step, a photomask having a predeterm ned pattern
is preferably Héfd Jyhe, radiation used for exposure is suitably sel ected
36 fromvisible a&? tion, ultraviolet radiation, far ultraviolet
radi ati on, el ectrgneradifgeirontaedcXatadgafiom afBati ekposubavibg a

wavel ength of 190 to 450 nmis preferred. The dose of .the radiation is

preferably Ssy§Lopes yith aodeneloped. Rreferphly antpdkadit develfreEoat i ng
‘;L{/g} gf i6" %oa%_ggsm afl8VELABHE dh th&Sk Ve Y vidl %ffe'&ﬁg' L‘ﬁQ{?iﬂ kal i
per to di ssol ve and renove an unexposed portion of the coating
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 1l,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 wm, more preferably 0.5 to 3.0 um.



filmso as to forma predeterm ned pattern. The above al kali devel oper is
preferably an aqueous solution of sodium carbonate, sodi um hydroxi de,

pot assi um hydroxi de, tetranethylamoni um hydroxi de, choline, 15

1, 8-di azabi cycl o-[5.4. 0] -7-undecene or 1, 5-diazabicyclo-[4.3.0]-5-nonene.
A suitabl e amount of a water-soluble ordanic solvent such as nethanol or
et hanol, or a surfactant nay be added _to the above al kali devel oper. The

coating filmis ZBPereAi e \PY iTRREA WIS The FPAYE eFtePRal 1) dtet bbnent .
Shower develgpneltn SPI e 8NELSPIBA sefAbPritl "BBHSbLALidR%EbEPRRAL OF
puddl e devel opnent may be enployed. As for devel opnent conditions, the
coating filpresenkSinrerntoien|cont@igiigyedest, grvesnl andnbduatpigménts about 5
to 300 sec. - ste 4 ost - baki n he devel oped coating fil a
Substrate  S8inautagh ns HARERiREh BRstefad dts eIkt e A 1 or
post - bak§ ngs@pBELhtENThertbrRaking ft pBssSb1B&S eozhl & oadired Biyd80 to 240
C for about 15 to 90 mnutes. The filmthickness of the fornmed pixels is
preferably consisping. of[ predabermppefleradl yggesnt and. blpgnPidel Thereafter,
by repeatin boy p (4) for each of the radiation sensitive
conpositiongagpgfﬁﬁ °§r§§§n§“§%§£§??én containing red, green and bl ue
pignents, red, greerdst bEufofmied thalslecpige Bipattydme ignatbets&rg S
substrate, thereby naking it possible to forma colored |ayer consisting of
predet ermi né8 £BE, PHPEBRLaABVERL&EOBI-xel patterns on the substrate. The
order ofsformng these pixel patterns is arbitrary in the present
I nvention. 10

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

The color liquid crystal display device of the present

25 invention 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 a 1liquid

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 film
transistor (TFT) and a substrate having ITO (tin doped indium

oxide) electrodes are opposed to each other with a liquid



Color filter The color filter of the present invention is formed fromthe
radi ati on sensitive conposition for color filters of the present invention.
15 The color filter of the present invention is extrenely useful for
transm ssion and reflection color liquid crystal display devices, color

i mage pi ck-up devices, color sensors, ®#fc. 20 Color liquid crystal display

device The color liguid crystal di device of the esent invention
conpri ses tﬁEYEBP6rE?Y?Fe?xﬁ?r?ﬂﬁeéP£§éﬁ?beﬁﬂeﬁﬂti .eE? Tt or 1iquid

crystal di spkayctg¥earkibhe rpeanenly ikprovy &id RImERY cRavepersurs abl e
structure. For exanple, it my have a structure that the color filter is
f ormed on atheupbymekingephpossibdente obtiada abydghithighavdedinithon film
transi stor TFTéd a@d %hg ggiéf §u€§tn%ge and the substrate having the
color filtertdME%oppE8ed t 6 8RcAY ot REFSWith a 1iquid 30 crystal |ayer

i nterposed t her ebetweeadidlti ennsényet Wwe icompdBY thawer ¢r Tolwet pietéhat a
substrate manufactured by formng the color filter on a drive substrate
having a t hph thpnpresanéié@ﬁent¢P¢)haﬁdrae§&99%¢a@echavaﬁgeF¢@¢995n doped

i ndi um oxi . t a t her, wi Lqui.d

crystal IaygﬁlFﬁ%ggﬁgggﬁﬁFhéﬁggg?%gggP Qﬁgéﬁ%f%%r%1§¥$%gP§Fg&%§ﬁ aftd

si gni fi cant kbani ppbeidet bednpirelsahaapaythigh ttrdéesmebytankengndthpghsible to
obtain a bright high-definition liquid crystal display device. S The

radi ati on sERSLEAFE EBMPBsition for color filters of the present invention
has rheghogical chALaghBELs!Lhis radhhebbs éQﬁsinvﬁpBbingéEiQfl‘oﬁf £8r

| ar ge-si zed substrate an can provide red pixels having high transmttance
and hi gh caotloasfilber®s oflthé&lporesfegrie invhatiadicn be aénantageoushposi ti on

For 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



color filters of the present invention can be advantageously wused to form

color filters including a color filter for color |liquid crystal display
devices in the field of the electronic industry. 15 Exanples The follow ng
exanpl es are provided for the purpose of further illustrating the present

I nvention but are in no way to be taked2as linmiting. 20 Synthetic Exanple 1

2.7 parts b ght_of azobi s( 2, 4-di pet hyl val eronitrile nd 200 parts
by wei ght fsz%¥ﬂp}%ﬁ% 6r9%%?tﬂ%%éﬂ%?ﬁ9PlEFﬁi?)aﬂ%?a?@dﬁgregﬁg fed to a

flask equi ppsthyith,a+£8R! 428 é&b@lﬁ’@é’daféf'éﬁéfher 1P &L StdYowehdht of
met hacrylic actd, 25 parts by weight of N-phenylmaleimnde, 45 parts by

vvel ght of banzedin rmﬂtumrqd dseilﬁcpatestbyfvﬂﬁ.@hwtdf) st';’herrebmﬁnédparts by
wei ght of a-nmet hy yreng rans gen é 30 then fed to

the’fl ack, “FREthnbateasy funatr Fasi0f.ana BB HE BT Bhont ThbRo5hE ¢ he

reactloq;so%gglggsm?ﬁahgatgg gésggchmmgle it was gently stirred to be

pol yneri zed by mainfaining that tenperature for 3 hours. Thereafter, the

reaction solutlon mas further heated at 100 C, 0.5 part by wei ght of 39
2,2'-azobisé f # ¥Iva ergnitrile) was added, and polynerization was
continued fBY¥ 5H8 ﬁg aWBGF fo obtain a resin solution (solid content of

33.1 wt% . The ob1a5npgrtgesynwéﬂghanoﬂM/of 15, 000 and an Mh of 7,000. This
resin 5 was designated as resin (B-1). Synthetic Exangle 2 1.5 parts by
vei ght of 2,2"-azebis(2,4-dimethylvalerspitrile) and 200 parts by 10

wei ght fﬂ dhg&gﬁkeﬂﬁ g&&%ﬂ&l@ﬁ@°8§§@¥i ﬁ&ﬂg&e@ﬁ§ia£€hgfr§betate were

fed to a flask equipped with a cooling tube and a stirrer,
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 (so0lid 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



fed to a flask equi pped with a cooling tube and a stirrer, 20 parts by

wei ght of nethacrylic acid, 25 parts by weight of N phenylnalei mde, 30
parts by wei ght of benzyl nethacrylate, 10 parts by weight of glycerol 15
nononet hacryl ate, 15 parts by weight of styrene and 2.5 parts by weight of
a-met hyl styrene dimer (chain transfer afnt) were then fed to the flask,
the inside of the flask was_ substituted by nitrogen, and the reaction

sol uti on wa%-Rethyyst¥rengcliper o shaipdrsnfisr agentddvegepkhaBl §%8ri zed by

20 mai nt ai ngggthBak1heRPeEALULRsEAE drNeHES£12BRT QBE! 8lbsthRutedasli on
solution was further heated at 100C, 0.3 part by weight of

2, 2' - azobi sp2trodenetdnd \thlecreartiphegolisicniwes, heahddplt pRELCi vhilen was
continued for another .1 hour t bt.ai n resin lLution,.(sali nt ent of
3570 weop . HeBn iy 22 heaeh BB .80 Do Rl ded Gt e a3 Bunt FRS 00,
This ressn teRpedatugBatel ABonLSI.N Tierdaf SN} hald eeBstiBhesd1dtTIonarts by
wei ght of 30 2,2'-azobis(2,4-dinmethylvaleronitrile) and 200 parts by weight

of di et hyl eWasgEypesheroheateryrtel A8} Caclt 3t @aRér BY Wedobd 2%f | ask equi pped

with a cool L,ng.t a,Sklrr Laht _af t rylic acid,
75 parts bybm%ig%?gbggqééﬁzéhkﬁgbxégggFg?éagﬁgxfﬁgg%%sa%geagi%&? of 40

a- net hyl st ypengméiraivatiohawast consfiauedgenkr) anetherh@nhbad tboobbeaihl ask,
the inside of the flask was substituted by nitrogen, and the reaction

sol ution wad Re&iBSARUBT (AL coptRRs gEm3 y2 Ktk ed The BRTASRGReri zed
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er
solution wa urther heate t 0.3 part by weight
2, 2' - azobi swas4 deistgnayledakber aeistini [(8)F3)as added, and pol ynerization was
continued for another 1 hour to obtain a resin solution (solid content of
33.2 % . The obtained 10 resin had an Mv of 17,000 and an M of 8, 600.

This resin 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 solid 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 1ight
scattering method, it was 140 nm.

The averade 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



was designated as resin (B-3). Exanple 1 A m xed sol ution consisting of 30
parts by weight of 15 a mxture of C. I. Pignent Red 242 and C. |. Pignent
Red 254 in a weight ratio of 70/30 as a pignent (A), 10 parts by wei ght
(100.0 wt%in ternms of solid content) of Adisper PB821 as a dispersant (B),
10 parts by weight of the resin (B-1) a4l an alkali-soluble resin (C) and
100 parts by weight of ethyl 20 3-ethoxypropionate as a solvent was m xed
and di sper séenAVeTrageaRaRdirilfe dipMetetrade nane, bead nill of M tsubish
Material O0caibhdatiBfaflethBde! €a18014+8aTRY BOEuMAGHES metnlr epare a

pi gnent di spersi on. en the average pignment particle dianmeter of the 25
obt ai ned pi gnent di spersion was neasured by the dynamc |light scattering

met hod, it was 140 nm he av e rtjicle di ter s neasured by the
onam s 11 ghe soalPerEAs R, no00 JRABES: hE velfohl RE thIR PLABRRE: n i o
text. 305 Naggs Eﬂsﬁ%n@ﬁ??b?bﬁ%tsFB&Rw%Q%ﬁt( BEbeheORlisah RB-ti)Clag apnal ayzer)

of O suka Denshi Co., .) Experinental conditions: The pignent dispersion
was di | ut ed alkialii -sodppllensegincdiC)nowdnpamfls dyh#eigbdt afe to a pi gment

content of % based the.resulting,solution_t asur.e 4 t he _aver age
barti ol e di SHPEALeeTy B tp R kAR KB 8BS 1t A R YRR SRR B o
Thereafter, 400 P tparts W gRlighft FE s pigment S5 di spersion, 200 parts by

wei ght of the resin (B-2) as an alkali-soluble resin (C), 60 parts by
wei ght of dhemzaydrz-idimedhylardiael-4 e med phoddinpbheayilobatanode@rer (D),

40 parts,by I ght _of.. .
- bonzyL02. i st By FEBLERY SPRSREESRoBhoBREnjr PBY: RAGHE. PYoMS1 4R F adi ca
gener at or ( pPropidehedglypalimomymachyghtettier peepgtenss d wodvemmneaeehyl

ether acetate as a solvent were L L
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 rate 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 film 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 1iqﬁid composition (R1)

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



m xed together to prepare a liquid conposition (Rl). Evaluation of

r heol ogi cal characteristics 15 The viscosity of the obtained liquid
conposition (Rl) was nmeasured continuously at 23C at a shear rate of 0.5 to
500 (1/s) with the ARES100FRT viscoelasticity neasuring instrument (of TA
Instrunent Co., Ltd.) (rheology neasure#®nt). A rheol ogy paraneter (=
(viscosity at a shear 20 rate of 1.0 (1/s) )/(viscosity at a shear rate of
100 (1/s)) Thasvistesdty af fth@nppmmébﬂ:apne easipedait pEsdPiC ¥PEn the
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are 30 satistactory. aluation of storage stability The viscosity of the
obt ai ned | |qasd800mnea| si, oandRithatwag nhasuomdouthonhuhﬁtm wascbeEter of
Tokyo Kei ki

viscosity of th 03|t|on ich was |eft
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conposition rig t ter preparation was 7. of the conposition
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conposition (RL) was applied to 15 cm X 15 cm soda-line glass substrates

havi ng an Sifddm for myesenfidgee e Rlutionpht sl Wr 165§ emnthensushacke

surface 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 f£ilm.

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 ym. 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 £film on the substrate. The film thickness
of the pixels was 1.50 pm. This substrate was used as a

substrate for evaluating contrast ratio.



with a spin coater and prebaked in a clean oven heated at 90C for 10
mnutes to forma 1.8 mthick coating film 15 Thereafter, the substrates
were cooled to room tenperature, and one of the substrates was exposed to
5,000 J/nR of radiation having wavel engths of 365 nm 405 nmand 436 nm
through a photomask with a hi gh-pressur®nercury lanp. This substrate was

then imersed in a 0.04 % agueous, 20 sol yti on of potassi um hydroxi de at
23C for 1 nEK3lEEEbQBeQEQ%QQEbgﬁdﬁiﬁiﬁgeﬂﬁa#Eﬁfgﬂﬁéggbgie water and dri ed
with air. Thereaffi&h tH ot pake1VEst POSH WREK b sirved0tntetigRlan M nut es
to forma red striped pixel pattern on the substrate. The filmthickness of
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to forma solifdwaed(Xi¥midn=t K8 -88Bst PaB84.TR& -Ri)l-m t hi ckness of the pixels
was 1.50 m This substrate was used as a substrate for eval uating contrast
ratio. 43 Evaluation of foreign matter and chromaticity Wen the forned

pi xel patteggalaataobaeb¥edonhltirasghranioopti cal m croscope, no foreign matter
was seen on the pixel's. Wien the chromaticity of the pixels was eval uated
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the maximum value and minimum value of transmitted 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 /\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).



intensity with the LS-100 [ um nance neter (of Mnolta Co., 15 Ltd.). Wen
the contrast ratio was eval uated as a value obtained by dividing the
maxi nrum val ue by the mninmumvalue, it was 700. It can be said that when
the contrast value is larger than 600, the contrast ratio is satisfactory.
20 Eval uation of DEab* characteristics 4he chromaticities of a center
portion and a portion 5.5 cmfromthe center portion in di agonal
direction of t hé’@bs’@h%t@%%g’-“éﬁ#@ﬁp s@?’i“b’e%il%@(%@“%*é%?e‘?ﬁ tee e

measured w [ AR I EEpd Ps £ ahéEa yeTge cﬁff#},

t %&ﬁ
chronat|C|t§Q ﬁgb% @ﬁ% tﬁg rt?oﬁé en %@ﬁ%gb&gs e@ uat t was
1.75. It Cascthtemi.ﬂg mé’ahod,heﬂtAEab*lBe Bmor ItesscheédibodFadrameter
characteristics_are satjsfactor 30 Exanple 2_A i 03|t|on (R2)

was prepareUaFn legd §%ﬁeltﬁaﬁﬁ§PX§§tYnWE§ pemBacgsc b?thQF 86 parts by

wei ght _grQPéIrH $oRf 6.6 mPhogeRE+&RU) Zﬁgeﬁ‘”&'t G- cPaggegisResa 294 in  a
melght.ratl of 50/50 was used as the pignent . 44 \Wen the pignent

average paraftee di moptkrabf28he.obt ai ned plgnent dlsper5|on was mneasured by

the dynam c |ight catter net hod, it. was 130 o] araneter
voe 353 ng 1 o0 2EE S FE R RS imat 4R ey iy & B upara SRS 6 hhas

af ter 1 weeked 40GuRQMe0 B8RS onathe ouh L Und?dCarfated shrtped pixel

pattern haV|ng a i ckness of 1.50 mwas forne he substrate and
eval uat ed | sampananyreagumexanpled exeept dhatekize diauiisk compos i tidn

conposijion used. As a result, no foreign matter was seen on
t he pikg}s.(R#ﬁ g'Sﬁr’(‘}%gﬁlcity of the pixels was (x,y,Y) = (0.598, 0. 346,

29.2), the contragt 4 deislwgsn85bréigh MiatrerkasZsdén onltheopprensi ve
Exanple 1
P 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 $28000 (100.0 wt% in terms of so0lid 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 1ight
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 film thickness
of 1.50 ym was formed on the substrate and evaluated in the

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

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



A liquid conposition (rl) was prepared in the sane nmanner as in Exanple 1
except that 10 parts by weight of Sol sperse S28000 (100.0 wt% in terns of
solid content) was wused 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 al kali-sol uble
resin (C). Wien the pignent average par#bcle dianeter of the obtained

pi gnment di spersion was neasured by the dynamc light scattering nethod, it
was 250 nm The rheol ogy paraneter 25 of the pignent dispersion was 6.23,
and its vis I as right after preparation, 25.0 nPas after 1
week at 40é8§hé¥§gggené§a§pa tgr 1 nonth at 23C. A red striped pixe
pattern having a Ai Lingthdckompesivtfion. $82n was peepatdednihhéheulsineat e and
evaluated in the 30 sane manner, as in Exagple 1 except _that the Iiguid

conposi ti onMapPeF agsin Expmple 1 pESEPE, that 1 theinfis itat(Bs3 W¥@Ssu8R%0n t he
i xels. ¢Th £ i %el ) = . : , 30.0),
prxels. 5 lhguC nggtdflt%éo?ésébge(A!%%f a\%ﬂé‘ﬂ%'a(()fgféﬁ.is\oso e 35 10 E§§ )

the contrast ratio was n a nparative anple 2 A
| i qui d conpositi oWhén2fheapigmepér esderagehpasaielendhametas off Ehenple 1

except that the resin (B-3) was used 5 in place_qf the resin (B-1) as the
a1 kel | - sof uBPE SIS PIIe T ALAPERE LR R P BT BTG EPE BIPTHATAEBE of t he
obt ai ned pi gRRi «FiBREMBtABARY tTRRSUNSD bin.! NendYPRAELEoby IBhramedkieri ng
met hod, it was 180 nm The rheol ogy paraneter of the pighent dispersion was

2.01, and itof thecpdigmentadispegsiomnPwasr 2ghfl ,ahndr ipsepdsapsdy w¥as0 nPas
after 1 e at _40C and %2.% nPas_after. 1 nont %ﬁé&c' red.striped pixel
patternl‘;‘:gvilgn& oPa Fnﬁ'ﬁr‘ KHBEST %Feqe.‘%?)tb%l W;hsr‘fog SRHE g‘uﬁgﬁﬁate and
eval uat ed i tt P A MRNBEMPRS § ALl moht@x@@pl2zbltat the Iiquid
conposition 15 (r2) was used.
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 1liquid 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,

30.5), the contrast ratio was 500, and AEab* was 3.01.



As a result, no foreign matter was seen on the pixels. The chromaticity of
the pixels was (x,y,Y) = (0.598, 0.354, 30.5), the contrast ratio was 500,
and AEab* was 3.01. 46 What is clained is: 1. A radiation sensitive
conposition for color filters, conprisisg (A) a pignent, (B) a dispersant,
(© an 5 alkali-soluble resin conprising a copolymer of (cl) a carboxyl
group-contai ni ng unsaturated nononer conprising (nmeth)acrylic acid, (c2) an
N-subst i t ulBdt nb$ et habee@riE (c3) at | east one selected fromthe group

consi sting, of sStyr %’2&% %n”%[eﬁﬁﬁwé%ﬁg.p&s{‘%@ér&)xﬁfo By | Shyene, met hyl

10 (et h)acryl ate, roxyet acrylate, allyl (neth)acrylate,
benzyl (rret:hr)lpcuyirage A)glayqenrgmentrmn Jmet kispeykanhe, P6)yshyrene

macr onoponer %&g l%/ th% . met hacr.yl.at e macrogonomar ((D%: a poI yfuncti onal
mononer (E;L Al 2P R on Kot (SR RIS GEREFETSF Shd 215 a sol vent,
wher ei n t heapb@ENtgfAlp Coritad 1151 rkf drgamrwt%dofnoﬁoher%gmpmsu@d 242 and

50 to 30 % of C. I. Pigment Red 254 and has .an average particle dianeter
"r" (nm of msBht aCPPHLC AL A, A%tf?dﬂl\lféﬂlbtsﬁétb‘iiéﬁaf“éﬂ-?bﬁl@? tRe (&t ation

senS| tive ,60MpQsi thHon @él&é@é&nf]ronﬁct'ﬂé“g%‘oﬁ% thesskepagobs digpersing (A a
pi gment whi ch contains 50 to 100 wt % of Pi gment Red 242 and has an

aver age paotmetbytsayetes, R2ohydarger- othaath&(l@stlymemle amgetiim cont ai ni ng (B)

a di spersa C) an_al kali-soluble resin an F) sol ve o afford the
pi gmsnt‘oha\?i“ie@lgl hACEYEM Bge patFi ityet! é}Etgf 6Y38t?00amﬁ'5| n said nedium

and m xi ng (hbenPRLA, Dede dispessi oM 1 a2 30509k EWNCt i onal  nononer, (E)
a radiation sensitive radical ~ generator and optionally (C) the

al kal i - sol mbhe (meshhaeridlafs) BRIy Hoinsast macromonomer and

polymethyl methacrylate macromonomer, (D) a polyfunctional
monomer, (E) a radiation sensitive radical generator and (F)
i5 a solvent, wherein
the pigment (A) contains 50 to 70 wt% of C.I. Pigment
Red 242 and 50 to 30 wt% of C.I. Pigment Red 254 and has an

average particle diameter "r" (nm) of 50 to 200.

20 2. A method for the preparation of the radiation sensitive
composition of claim 1, comprising the
steps of:
dispersing (A) a pigment which contains 50 to 100 wt% of
C.I. Pigment Red 242 and has an average particle diameter
25 larger than 200 nm in a medium containing (B) a dispersant,
(C) an alkali-soluble resin and (F) a solvent to afford the
pigment having an average particle diameter of 50 to 200 nm
in said medium; and
mixing the obtained dispersion with (D) a
30 polyfunctional monomer, (E) a radiation sensitive radical
generator and optionally (C) the alkali-socluble resin and

(F) the solvent.

3. A color filter formed from the radiation sensitive



3. Acolor filter forned fromthe radiation sensitive 35 47 conposition
for color filters of claim1. 4. Aliquid crystal display device conprising
the color 5 filter of claim 3.

47

composition for color filters of claim 1.

4. A liquid crystal display device comprising the color

5 filter of claim 3.





