1 ,RADI ATI ON SENSI TI VE COWPCOSI TI ON FOR COLOR FI LTERS, PROCESS FOR PREPARI NG
THE SAVE, COLOR FILTER AND COLOR LI QUI D CRYSTAL DI SPLAY Field of the
.Invention 5 The present invention relates to a radiation sensitive
conposition for color filters, a color filter and a color liquid crystal

di splay. More specifically, it relates to a radiation sensitive conposition
for color filters which is useful for the manufacture of a color filter for
use in transm ssion and 10 reflection color liquid crystal displays and
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As means of formng a color filter by using a colored radiation sensitive
conposition, there is known a nethod in which a coating filmof the colored
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plate to obt tad GiSBiet sMeTeesDeifinnldys A Felates) B0 p2 FaHAFIP(t he
term " JP-A" @ondisadeh8bmbds BRMS foRlbolbRCk alt &ied whYBhi SH1ed c+BRAAGS §npat ent
application"). Since it is desired that a liquid crystal display device
conpri si ng tmenufastareopdraf¢otan flderdfonveseiigh trangniaeten ardenand for a
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di splay a deep blue winter  sea or the brig_ht red setting sun js rising. If
t he "bl acknes@rsitive composition for color filters, and a Color liquid

crystal display comprising the color filter.

15 Description of the Prior Art

As means of forming a color filter by using a colored
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 light

20 screening layer having a desired pattern, exposed to radiation
through a mask having a desired pattern (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 over or on a hot plate to obtain color pixels (see JP-A

25 2-144502 and JP-A 3-53201) (the term "JP-A" as used herein means
an "unexamined published Japanese patent application").

Since it is desired that a liquid crystal display device
comprising the above color filter should have high brightness,
demand for a color filter having high transmittance is now

30 growing.

Along with the recent spread of digital video cameras and
high-visionTV’'s, demand for a color 1liquid crystal display device
having color density high enough to display a deep blue winter

sea or the bright red setting sun is rising. If the "blackness”



2 ,of a black display portion is not displayed clearly, an unclear blurred
I mge i s obtained. Therefore, to display high color density, pixels or a
_colored | ayer having high color density and a high contrast ratio is
desired. 5 As disclosed by JP-A 10-260309, it is known that C I. Pignent
Red 254 is effective as a pignent used in red pixels to neet the above
demand. However, when a radiation sensitve conposition containing this
pignent is used, foreign matter is produced on pixels, thereby reducing the
producti on yéeladblack Tispdpy mertianhis, nathdidplayedrmdeardl . san agicderon
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strongly desired. 15 Summary of the Invention It is an object of the present
i nvention t @ pgHdh gendrashdraticonss8asitede conposition for color filters
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20 ratio without forergn nmatter" or wth a trace anount of forergn natter
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present invention_to provigde n advant ageous process for preparing the
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high transmittance and high contract ratio in recent.years and
can provide red pixels with a trace amount of foreign matter
produced thereon is strongly desired.
15

Summary of the Invention

It is an object of the present invention to provide a
radiation sensitive composition for color filters which can
provide red pixels having a high transmittance and high contrast

20 ratio without foreign matter or with a trace amount of foreign
matter produced thereon at a high production yield.

It is another object of the present invention to provide
an advantageous process for preparing the radiation sensitive
composition of the present invention.

25 It is still another object of the present invention to
provide a color filter made of the radiation sensitive composition
of the present invention and a liquid crystal display device
comprising the color filter.

Other objects and advantages of the present invention will

30 become apparent from the following description.

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

polyfunctional monomer or a combination of a polyfunctional



comprising (A) a pignent, (B) an alkali-soluble resin, (C a polyfunctional
nononmer or a conbi nation of a pol yfunctional 3 nononmer and a nonofuncti onal
.mononer and (D) a radiation sensitive radical generator, wherein the

pi gment (A) conprises 20 wt% or nore of C.1. Pignent Red 175 and has an
average particle diameter r (unit: nn) of 50 5 to 300, and the conposition
is used for color filters. Secondly, the3above objects and advantages of the
present invention are attained by a radiation sensitive conposition

conpri si ng @®nomepiapdenmonePnetionalaanoyer dnde(P kaingadiptjon sepsiyivact i onal

nononer or §. @gﬁ_ngéﬁg&%r’a“@lg%wnctional 10 nononmer and a nonofuncti onal
a Iatl

nononmer and r on ‘sensitive radical generator, wherein the
pi gment (A) conprithesp2@neritdo(ar) sompridesC2D. wtd girenbreRefl CL7H, Ppgkehs nade
of the radiation_sensjtive Igoag%ositi on and having a filmthickness_ of 1.60

dun provi de Re%k4Aprand bagid TRgechRr HiChfp Adameher thd UBoRp &t P5n5?s used

for col ok fidd 809, ad@etheHarigo@R t&sn UsEhdid ¢ol BBRHS FiBid¥se radiation,
ultraviolet radiation, far ulfraviolet radiation, electron radiation or

X-radi ation. Thir @egondhe. dinevabers ebischadradedvientrarpiitie present 20
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conposi tion,” conpri ep of mXing toge a pig iSpersion
obt ai ned by demprigiagd(a) sperigmeat(AlBR ampigant -vblable argyiinsegc3O0awt % or
nore of C. 1. Pignment Red 175 and has an average particle dianeter _|arger
than 300 nmRAYZURStioNGe fROnGHIETe OFt 2j SOPRIRRd PN ofhe RAIXABHMCtiopRr1an
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pol yfunctional nonormer and a nonofunctional nononer and (D) a radiation
sensitive rafdiglalggarenatorr, hetreénfourth pl ace, the above objects and

advant ages of - 30 e PLESSN " USRELRRAS BEL ALGIRYof Y Opabhbher
Red 175, pixels made of the radiation sensitive composition and
having a film thickness of 1.60 um provide a contrast ratio of
15 500 or more, and the composition is used for color filters.
The radiation as used herein means visible radiation,
ultraviolet radiation, far ultraviolet radiation, electron
radiation or X-radiation.
Thirdly, the above objects and advantages of the present
20 invention are attained by a process for preparing a radiation
sensitive composition, comprising the step of mixing together
a pigment dispersion obtained by mixing and dispersing (A) a
pigment which comprises 20 wt% or more of C.I. Pigment Red 175
and has an average particle diameter larger than 300 nm in a
25 solvent while it is ground in the solvent, (B) an alkali-soluble
resin, (C) a polyfunctional monomer or a combination of a
polyfunctional monomer and a monofunctional monomer and (D) a
radiation sensitive radical generator.
In the fourth place, the above objects and advantages of
30 the present invention are attained by a color filter having red
pixels made of the above radiation sensitive composition.
In the fifth place, the above objects and advantages of
the present invention are attained by a color liquid crystal

display comprising the above color filter.



pi xel s made of the above radiation sensitive conposition. In the fifth

pl ace, the above objects and advantages of the present invention are
attained by a color liquid crystal display conprising the above col or
filter. 4 The present invention will be described in detail hereinunder. 5
(A) pignment The pigment in the present invention contains C 1. Pignent Red
175 according to color index (C.1.; issuéd by The Society of Dyers and

Col ourists). The pignent in the present invention may optionally further 10
contain other pignment. The above other pignment is not particularly limted

but preferably ammpy gankenpi RMtRECHISE bl Wbty 1hi gbtyi1 transnitting

col or devel opnent and heat resistance are required for a color filter. 15
Exanpl es of hémeigminderor gani ¢ pi gnent include conpounds classified into a
group of pignents according to color index, specifically conpounds having
the followng color index (C. I.) nunbers: CI. Pignent Yellow 12, C 1.

Pi gment Yel | gy 13pidment Pignent 20 Yellow 14, C |. Pignent Yellow 17, C
|. Pignent Yellow 20, C. |. Pignment Yellow 24, CI. Pignment Yellow 31, C |
Pi gnent Yel | ow 55fhecpigmeryy § NMeRseit Sovention cengaintf Cyél IR3@mest C |,

i ahrent vor 18847 ?a&gf’.ﬁﬁ%%ﬁ{g"@e&: sfded (.25 iﬁ%ﬁéﬁ& AR s <
C.|. Pignmentoffadyerw ah4, C&lduriRitgent Yellow 155, C 1. Pignent Yellow 16
6, C. I. Pignment Yellow 16 8 and C. I. Pignent. Yellow 211; C 1. Pignent
Orange 5, C. |. PigfePtongtinge the presept ipvehes et BaY ARt 1oPaL1E furthef g nent
O ange 34 Godtaid $¥RBE ggﬁg&ﬁ& C |. Pignent 30 Orange 36, C |I.
Pi gnent Orange 38, C. |. Pignent Orange 40, C. |
The above other pigment is not particularly limited but

preferably an organic pigment because high purity, highly

transmitting color development and heat resistance are required

for a color filter.

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

C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment

20 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 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

25 Yellow 153, C.I. Pigment Yellow 154, C.I. Pigment Yellow 155,

C.I. Pigment Yellow 166, C.I. Pigment Yellow 168 and C.I. Pigment
Yellow 211;

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

30 Orange 36, C.I. Pigment Orange 38, C.I. Pigment Orange 40, C.I.
Pigment Orange 43, C.I. Pigment Orange 46, C.I. Pigment Orange
49, C.I. Pigment Orange 61, C.I. Pigment Orange 64, C.I. Pigment
Orange 68, C.I. Pigment Orange 70, C.I. Pigment Orange 71, C.I.
Pigment Orange 72, C.I. Pigment Orange 73 and C.I. Pigment Orange



Pigment Orange 43, C. 1. Pignent Orange 46, C. 1. Pignent Orange 49, C |I.

Pignent Orange 61, C. |. Pignment Orange 64, C. |I. Pignent Oange 68, C |I.
Pigment Orange 70, C. |I. Pignment Orange 71, C. |. Pigment Orange 72, C |I.
Pigment Orange 73 and C. |. Pignment Orange 5 74; and C. 1. Pignent Red 1,
Cl. Pigment Red 2, C.I. Pignent Red 5, C.1. Pignent Red 17, C.|. Pignent
Red 31, C.I. Pignent Red 32, C.I. Pignmeht Red 41, C.I. Pignent Red 122,
C.l. Pigment_Red 123, C 1. 5 Pigment Red 144, C. 1. Pignment Red 149, C.I.
Pignent Red 1%6,288 |. Pignent Red 168, C.1. Pignent Red 170, C.l. Pignent
Red 171, C lc.1 PpaghBhe B 1% 1C bioRidiiRl £o¢ 31Tp1dndnt Beanent fod 178,
C.l. Pignment Red Pi gment Red 180, C |. Pignent Red 185, C. 1.

Pi gnent Red BBimer@ RedPlgnehtl. Rédgmelzt Red 31pj @)rféntPlBElenZOEed G2.. Cl@ Pi gnent

o1 Pl e PHmERBRba iy €2 prohent I Ro. X iy el IR €1 220
Pignent Bed Pfgher® Red RidgneniI Redgmértk R§d|l49 ,PC gre phi giteflt 2%, 1613J c.Bi.gment

Red 262, C I. Pignent Red 264 and C.|I. nment Red 272. 15 At | east one
sel ected froPAgRRAtGREAF 680rfSi bt PhgneAt Eefl 1705 @rr%n?lgﬁﬁﬂb\ﬁe%”b C.I.pPigment

Yel | ow 139, ﬁ]%rk {RAFANs  Redr 1ZZ%mé’ﬂ‘éjRQd 177, Pt gﬁg %’%ﬁé {$g prefer ably

used out of hove ot hér or gani ment's. organi c
pi gnent s nayPimnersteHealldﬁe ©rl. Blgxﬁéntﬁﬁ‘dllr&ﬂ i OnI ofPlgmenereml)Iaas CnIthe

pi gment of t e res ventjon, the te | d 175 S
50wt 9% or Lirofts anhy G oPronest S28 SR O o B e b AR 2060ty To0 ut o6
or nore. 1oBy Plﬁgrﬁ%ﬁ ke 20i79nent Pl@lﬁ&l'tpRéalﬁ)d"adlﬁng:gﬂéﬁh ReNp1astc gatio and
high transmttance 25 and free fromforeign matter can be obtai ned. In the

present inveRigesnt Red 220 freht PReWenty Bedritk lot ek - PiggashtRedayZbe Copti onal | y
53[): T 'rr:f'i g% ﬁfgﬁ%&u%k%‘ég&atéof pibfiehf REhPI4ALEOP; piGhUAPRS 84 091 .

Pigment Red 255, C.I. Pigment Red 262, C.I. Pigment Red 264 and

C.I. Pigment Red 272.

15 At least one selected from the group consisting of C.I.
Pigment Yellow 83, C.I. Pigment Yellow 139, C.I. Pigment Red 177
and C.I. Pigment Red 254 is preferably used out of the above other
organic pigments.

The above other organic pigments may be used alone or in

20 combination of two or more.

In the pigment of the present invention, the content of
C.I. Pigment Red 175 is 20 wt% or more, preferably 30 wt% or more,
particularly preferably 50 wt% or more. By using this pigment,
red pixels having a high contrast ratio and high transmittance

25 and free from foreign matter can be obtained.

In the present invention, C.I. Pigment Red 175 and other
pigment may be optionally purified by re-crystallization,
re-precipitation, solvent cleaning, sublimation, vacuum heating
or a combination thereof before use.

30 The average particle diameter r (unit: nm) of the pigment
used in the present invention is 50 to 300, preferably 50 to 200.
By using the pigment having the above average particle diameter
r, red pixels having a high contrast ratio and high transmittance

and free from foreign matter can be obtained. The term "average



or . a conbi nation thereof before use. 30 The average particle dianmeter r
(unit: nm of the pignent wused in the present invention is 50 to 300,
preferably 50 to 200. By using the pignment having the above average
particle dianeter r, red pixels having a high contrast ratio and high
transmttance and free fromforeign matter can be obtained. The term
"average 6 particle dianmeter" as used htrein means the average particle

di ameter of secondary particles which are agglonerates of primary _particles
(singl e ni crerifdEatdnmeter hdHiugrenberakn fifans,dhgapveEaee fardicle

di stributi ongindthe: &EQQ@&%&% PaPeididd RS abbRgBN BRBPALAS B pramhbe
present invention (to be sinply referred to as "particle size distribution”
her ei naf t er )parttisdesddsynpbe tmicires crystays h qfarttheclpdguentet er of (average

particle dianmeter , 1 timor_Jless accounts, far 70 w9 nor e referably
B0 Wt o6 or ror e badh 10k EhE Phrs SR8 Bash Al sion bt She Rinad®
pi gnent BBavi pgriia eabeyethy eftgeentaubed! tn difpireseafdinparitic: €t BE

di stribution can be Brepared by m xing commercially available C 1. Pigment
Red 175 (gengHeRiwT TRs P agy Rarfd clsaFkzecfis b Hteiion | erpdmadhgr) 300 run)

and opti onal ' e VA erag I.cl e

di anet er Iar%%SOI. gﬁ §88E?§%$ég¥§@§@a%?€£%}{é?%;%%aggégga%? gﬁgﬁgktblvent as

a pignment mpeckiciel aianaterizl 200} nmSoynessdaytdintas okl 76wtk axsmarbead mi | |
or roll mll_ to disperse [n the solvent. The . obtained pignment is eneral ly
'n the formBTeEETARIYRRD HFEE S5, DogetRr didhdriat oSt 1RrooPiaty

prepar atigon gérti@dai.gment dispersion is suitably selected from cationic,

anionic, anphoteric and nonionic dispersants. Qut of these, a dispersant
contai ni ng a conpdthfdPhaRehyRaring dhraAROVSoRETads PerEiele Aéameter aad

bona i 5 repr BEEHEY By s e Formar e b ERePRFef Ryl ety ot hane

al i phatic, aavayldble GrIarPhgterct Red 175 (generally having an average

o

particle diameter larger than 300 nm) and optionally other pigment

15 (generally having an average particle diameter larger than 300
nm) preferably with a dispersant and a solvent as a pigment mixed
solution while it is ground with a mill such as a bead mill or
roll mill to disperse in the solvent. The obtained pigment is
generally in the form of a pigment dispersion.

20 The dispersant used for the preparation of the pigment
dispersion is suitably selected from cationic, anionic,
amphoteric and nonionic dispersants. Out of these, a dispersant
containing a compound having an urethane bond (to be referred
to as “"urethane-based dispersant” hereinafter) is preferred.

25 The above urethane bond is represented by the formula
R-NH-COO-R' (Rand R’ are each an aliphatic, alicyclic or aromatic
monovalent or polyvalent organic group, and the polyvalent
organic group is bonded to a group having another urethane bond
or other group) and may be existent in a lipophilic group and/or

30 a hydrophilic group contained in the urethane-based dispersant.
It may also be existent in the main chain and/or side chain of
the urethane-based dispersant and at least one urethane bond may
be existent in the urethane-based dispersant. When two or more

urethane bonds are existent in the urethane-based dispersant,



nopoval ent or pol yval ent organic group, and the polyvalent organic group is
bonded to a group havi ng anot her urethane bond or other group) and may be
existent in a |ipophilic group and/or 30 a hydrophilic group contained in

t he urethane-based dispersant. It may also be existent in the nmain chain
and/ or side chain of the urethane-based di spersant and at | east one

uret hane bond nmay be existent in the ur@éthane-based dispersant. Wen two or

nore urethane bonds are existent in the urethane-based dispersant, 7 they
may be the SEIRY JlRYdPPf ER@rifameriof dLefABPR-based dispersant is a reaction
product of a diisogyapetRariYNeq@dlshe SOMMANET £ il 13nPREYERIELENGVI Ng @
hydr oxyl group at one term nal and/or ‘a pol yester having a 5 hyaroxyl group
at bot h terniiidacyaBatepind/af a toiibogyanitesoapdnat polyes tiaie havingtac

di i socyanates_such.as_benzene diisocyanates.jncl udi enzene- 1

31| S ooy andr BT D aRORREt iy L BAD A/ o Phongs CE AR A es

i ncl udi ng t ok A, 4réup SOE WY eerh®nbdé Uene- 2, 5-di i socyanat e,

t ol uene-2, 6-di i socyanate and toluene-3,5-diisocyanate; and xyl ene

di i socyanat es i ncl es, of xthe mhoyes ddil Fevdnatd dnclude aromatic

1, 2- xyl ene- 3; 6- Jid - ex2: 4- i ar .
1,3-xy|ene-2?§%é§4y§%%§§%:%§?h éﬁ i@éé g%e@%%éééﬂ%n§§%§a£§%£?dlng

1, 4- xyl ene- Zhénzkriesd¢ Badii sogygehatebanid benyepaclt X4 -@Gidisioeganahai eolbhrnapl es of

t he above trijsocyanate ipclude ar tic rjisqcyanates such as benzene

Lri1 500y anat SLITIRARALAS LREHFERE Fosuaterd i kiyaharanate,

benzene-} 2, f5idddesQC3aadi SodfhatReNE6N8ede -3, F-1dilis68¢4AAEL &ind Ol uene

triisocyanates including 20 tol uene-2,3,5-triisocyanate,

t ol uene- 2, 3, BPludriesGepafiigocyansitgenangd, Ayenyg dijsegranatesriqcluding

t ol uene-2, 4, 6-5rjJ yanat g; - QBQ X l.en i nat es. i j

1, 2-xyl ene- 3,§'4£, gﬂlr%?l%sgésaﬁ%altse, : %? Xy?é%e%%l,se%%gt’ ?i |8§(l)%:€ %tdég%g
1,3-xylene-2,4-diisocyanate, 1,3-xylene-2,5-diisocyanate,

1,3-xylene-4,6-diisocyanate, 1,4-xylene-2,5-diisocyanate and

15 1l,4-xylene-2,6-diisocyanate.

Examples of the above triisocyanate include aromatic
triisocyanates such as benzene triisocyanates including
benzene-1,2,4-triisocyanate, benzene-1,2,5-triisocyanate and
benzene-1,3,5-triisocyanate; toluene triisocyanates including

20 toluene-2,3,5-triisocyanate, toluene-2,3,6-triisocyanate,
toluene-2,4,5-triisocyanate and toluene-2,4,6-triisocyanate;
and xylene triisocyanates including
1,2-xylene-3,4,5-triisocyanate,
1l,2-xylene-3,4,6-triisocyanate,

25 1,3-xylene-2,4,5-triisocyanate,
1,3-xylene-2,4,6-triisocyanate,
1,3-xylene-4,5,6-triisocyanate,
1,4-xylene-2,3,5-triisocyanate and
1l,4-xylene-2,3,6-triisocyanate.

30 These diisocyanates and triisocyanates may be used alone
or in combination of two or more.

Further, the polyester having a hydroxyl group at one
terminal and the polyester having a hydroxyl group at both

terminals are selected from polylactones having a hydroxyl group



25.1, 3-xyl ene-2,4,5-triisocyanate, 1,3-xylene-2,4,6-triisocyanate,

1, 3-xylene-4,5,6-triisocyanate, 1,4-xylene-2,3,5-triisocyanate and
1,4-xylene-2,3,6-triisocyanate. 30 These diisocyanates and triisocyanates
may be used alone or in conbination of two or nore. Further, the pol yester
havi ng a hydroxyl group at one termnal and the pol yester having a hydroxyl
group at both terminals are selected fr®m pol yl actones havi ng a hydroxyl
group 8 at one termnal or both term nals such as a pol ycapral act one

havi ng a hydto@ape éﬁmbn% Fn ot hERRINYS 5Ych Pérﬁig.)%hg:,aprolactone
pol yval erol %\Pﬁﬁ Baky 8oy NHopY bt 9608 PtéiimidRe ber B il t¥mib@hly,

termnals, and padl ypropi ol'actone having a hydroxyl group at one 5 term nal
or bot h ter rpolgvaleandagdnebaviens athysiropylygrsiugr at oheviermiaahyair beylh gr oup

at one termnal .or .both fermnals. suc as_pol yet hyl ene terepht hal ate havi ng
2 hydroxyl | he e 20, thd BRTRPRbRL S opR PR B Y ERSvach R JL RhE
t er epht hal atigefidvtiangorabdiiilrieeningl Sypatd pBlgcoaashsatien puliyiestersi nal s. 10

The above pol yesters having a hydroxyl group at_one termnal and the above
pol yesters MRANIRY & By ggPER R aeNSotATRERM ©F) PoRRyteraninedd P6he or in

combi nat | on &f JoigeShyiBLe +AHIes DR hARed oThSRELRAN gildhef T BESCN!

I nvention is era a reaction product of an aronati | socyanat e and
15 a pol yl actemenadveomyboth pgmargls gnduyplatbutyéenerterephthatidte hapohgl act one

havi ng a hydrqx roup_at both term nals articul arl eferably a
reaction prdﬁﬁ@%LﬁgbﬁoBﬁgﬁﬁaa iQQ§05§5ﬂé?%1éﬁﬂbgtgo%ﬁfﬁ%ﬁ%g%mtone havi ng a
hydr oxyliogr oup at THY¥hJW B R s tRRE/HRriagROhYERMHAl Aeduy @t BAY itRgm@nky dr oxyl

group 20 at both term nals. Commercially avail abl e products of the
ur et hane- bas@fl the fpevennliesteighErRa § BFRROXHbSredP &t hoth termpeabyk (BYK

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

The urethane-based dispersant in the present invention is
preferably a reaction product of an aromatic diisocyanate and

15 a polylactone having a hydroxyl group at one terminal and/or
polylactone having a hydroxyl group at both terminals,
particularly preferably a reaction product of toluene
diisocyanate and a polycaprolactone having a hydroxyl group at
one terminal and/or a polycaprolactone having a hydroxyl group

20 at both terminals.

Commercially available products of the urethane-based
dispersant include EFKA (EFKA Chemical B.V.), Disperbyk (BYK
Chemie. Co., Ltd.) and Disbaron (Kusumoto Kasei Co., Ltd.)under
known series of Tradenames.

25 The weight average molecular weight in terms of polystyrene
measured by gel permeation chromatography (GPC) of the
urethane-based dispersant in the present invention is preferably
5,000 to 50,000, more preferably 7,000 to 20,000.

The above urethane-based dispersants may be used alone or

30 in combination of two or more.

The amount of the urethane-based dispersant for the
preparation of the pigment dispersion is preferably 100 parts
or less by weight, more preferably 0.5 to 100 parts by weight,
much more preferably 1 to 70 parts by weight, particularly



Cheme. Co., Ltd.) and Di sbaron (Kusunoto Kasei Co., Ltd.)under known
series of Tradenanes. 25 The wei ght average nol ecular weight in terns of
pol ystyrene nmneasured by gel perneatiion chronat ography (GPC) of the

ur et hane- based di spersant in the present invention is preferably 5,000 to
50, 000, nore preferably 7,000 to 20,000. The above urethane-based

di spersants may be used alone or 30 in Eonblnatlon of two or nore. The

anount of the urethane | sper sant r the _pre ation of the |grrent
G oper si on' | EhGHAALT) L0 RS DR MeSlt gSenRonto0 Rares p%fW@rlgB By 0.5
to 100 part soP¥nwsi@dent . m&mﬂ&@aﬂbeﬁ@batﬂn@ dré thaift iskd dspiisaht,
particularly 9 preferably 10 to 50 parts by weight based on 100 parts by

wei ght of the lArgemthamhef0 tpartembinvessht hdayedopahélbbs ctpxtibper sant s
| arger than J@n% ﬁfe}: 4.5 by weight, developability nay be inpaired. 5 The

sol vent used r € preparation of the pignent dispersion may be identical
to the sd vent whiThe wdlvehe dsedriidredhehpreparsdtiom fodr thBepigmemt i on
sensitive CO€P05| tion for_caolor filters of the present jnvention. The

anount of t h&-SRATEAN TReRe Agentheapte $LreHT W Wil bedlastr i8Pper si on

i s preferabl ¥eRO0hdftel €8P PR Lradd¥ tWBhI8Ensi R RBMBHEEADOY FH0 do? 0200
parts by weight based on 100 parts by weight of the pigment. To prepare the
pi gnment di speibtens wift lthe Dea%ielm Innvegltags beads or t| t ani a beads haV| ng a
di anmet er of about 5 S ] d| &l |grrent

m xed sol uti on whi |s co coomgwa T nthls

case, theo fibldment amepeisim :tya@deesam}efsenabbyl ﬁfb tpe.riBQ ‘ﬁﬁr&fe:lghﬂ:
capacity of the mll_and the amount of the pignment m xed solution injected

i s preferabl YOBR) RreisFably 79@1et%a?&9cPﬁﬁt%ob%quwtmbpﬁed% HbeesteEng tine
i s preferabl iy 2,4 0 HOWHE, pigment.

To prepare the pigment dispersion with a bead mill, glass

beads or titania beads having a diameter of about 0.5 to 10 mm
15 are used to mix and disperse the pigment mixed solution while
it is cooled with cooling water or the like.

In this case, the filling rate of the beads is preferably
50 to 80 % of the capacity of the mill and the amount of the pigment
mixed solution injected is preferably 20 to 50 % of the capacity

20 of the mill. The processing time is preferably 2 to 50 hours,
more preferably 2 to 25 hours.

To prepare the pigment dispersion with a roll mill, a
three-rollmill or two-roll mill may be used to process the pigment
mixed solution while it is cooled with cooling water or the like.

25 The interval between rolls is preferably 10 um or less,
and shearing force is preferably 10° dyn/sec. The processing time
is preferably 2 to 50 hours, more preferably 2 to 25 hours.

. The average particle diameter and particle size
distribution of the pigment in the pigment dispersion thus

30 prepared can be measured by a dynamic light scattering method.

(B) alkali-soluble resin

The alkali-soluble resin in the present invention is not

particularly limited if it serves as a binder for the pigment



nore preferably 2 to 25 hours. To prepare the pignent dispersion with a rol
mll, a three-roll mll or two-roll mll nay be used to process the pignent
m xed solution while it is cooled with cooling water or the like. 25 The
interval between rolls is preferably 10 pmor |less, and shearing force is
preferably 108 dyn/sec. The processing tinme is preferably 2 to 50 hours,
more preferably 2 to 25 hours. The averdde particle diameter and particle
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not particularly limted if it serves as a binder for the pigment 10 (A)
and has sol ubi¢alor falterevdhepatkabiefaiubeyraain| kol ifori@xampper ased in

the d I ' . .
al'Kal |- sof UbTePo YRl $£'a pORrBt e ifisurdtcbihSores balrind ¥ agig
unsat ur atsed fmCiIhalayrauy swiclaaisdedrdoxydt grongl, phengl B¢ hlrdasxyhighowuy |

group, phenolic hydroxyl group or sulfonic acid group. and ot her
copol ymeri za®f SHTORIGr 3¢EY i A ?FBe’bé"’rW"%é&zPBl‘ésum%b’&]%ﬁ@ri zabl e

unsat ur at ed ndRAMATET tohBE ek d¥altRl +oEX8PESHAlynlehe B8l ¥ BR:FalH A ddnsat ur at ed
nononmer having 10 a carboxyl group (to be referred to as "carboxyl

gr oup- cont ai menapeninbereimatemipnoner " herei nafter) include unsaturated

nmonocar boxylic acigds sych as .(meth)acrylic,acid, .crotonic acid .
a-chloroacrylic aégﬁmlﬁﬁ 8?5H§%#%’§¥P5¥zﬁ%%%ﬂHFEFEEaﬁﬁﬁdFE&%ﬁﬁ‘?aVéB?ds and
anhydri des ta#eaebbxglghoap (ol s eefiétted fBlati Tcartvstrl §eoud-cdnv@htfigaci d,

i taconi c acid, itaconic anhydrjde, citraconic acid, citraconic anhydride
and mesaconi $RSREUFateHsEPRIREd hessipastebk include; 48sahuFaked hree or nore

carboxyl gr ohRso &1boxd 1Y Hdi14RSshde ra%otmefmraqit&ﬁehA@yheasteﬁéla%ggl esters

of a polycarboxylic acid having two or nore carboxyl groups such
a-chloroacrylic acid and cinnamic acid; unsaturated dicarboxylic

acids and anhydrides thereof such as maleic acid, maleic anhydride,

15 fumaricacid, itaconic acid, itaconic anhydride, citraconic acid,
citraconic anhydride and mesaconic acid; unsaturated
polycarboxylic acids having three or more carboxyl groups and
anhydrides thereof; mono[ (meth)acryloyloxyalkyl]esters of a
polycarboxylic acid having two or more carboxyl groups such as

20 mono[2-(meth)acryloyloxyethyllsuccinate and
mono{2-{meth)acryloyloxyethyllphthalate; and
mono(meth)acrylates of a polymer having a carboxyl group and a
hydroxyl group at both terminals such as
w-carboxypolycaprolactone mono(meth)acrylate.

25 Out of these carboxyl group-containing unsaturated
monomers, (meth)acrylic acid,
mono[2-{meth)acryloyloxyethyllsuccinate and
w-carboxypolycaprolactone mono(meth)acrylate are preferred.

The above carboxyl group-containing unsaturated monomers

30 may be used alone or in combination of two or more.

Examples of the polymerizable unsaturated monomer having
a phenolic hydroxyl group include o-hydroxystyrene,
m-hydroxystyrene, p-hydroxystyrene, o-hydroxy-a-methylstyrene,
m-hydroxy-o-methylstyrene, p-hydroxy-o-methylstyrene,



20. nono[ 2- (nmet h) acryl oyl oxyet hyl ] succi nate and nono[ 2- (et h)

acryl oyl oxyet hyl ] pht hal ate; and nono(neth)acrylates of a polyner having a
carboxyl group and a hydroxyl group at both term nals such as

w- car boxypol ycapr ol act one nono(neth)acrylate. 25 Qut of these carboxyl
group-cont ai ni ng unsaturated nononers, (neth)acrylic acid, nono[2-(neth)
acryl oyl oxyet hyl ] succi nate and w- carbo ol ycaprol act one nono(neth)acrylate

are preferred. _The above car hox p ai ni unsat ur at ed noners 30
may be used MIGHYITPXYRE aﬁﬁlﬁ'&ﬂg Nt r(}\g‘}(ﬂt'r gg Eﬁﬁ‘?

pol ymer i zablre_pumg-u E&mmlaaw ng a phenolic hydroxyl group include
o- hydr oxyst yr ene, ydr oxystyrene, p- hydrosttyrene

o- hydr oxy- a- met hyl%ﬁa@ymewwmwysatm BeRereaRs having a phenolic

p- hydr oxy- a-]ggi QH E

N-m hydr oxypheny I%Ifoﬁ{r%e@%‘%%gn% %%%‘gé%%gﬁ%ny ﬂjldg}l ér;nfd: ese”

pol ymer | zabl e unsawamplled dmnhzrepcslmﬂﬂmbaephmmﬂunateﬂymmr @mmpgmay be
used al one or in_conbination of two_or

anpl es_of _the

pol yneri zabl 2SHHERIF AFEYIRBIR ABFINGS Fﬁﬁpﬁe%% F’% En‘?‘&lrgé%d GReE; StHEPhfe
i soprene sul §piEgniackdi@nd p- styrene sulfonic acid. These polynerizable
unsat urated nononers having a sulfonic acid group may be used alone or in
conbi nati on of twIhesemnnlgmerigablenpsatupdtedimonopeys/heyinablisaildesacur at ed
nmonomer incly [ hav h |._grou 2 term nal
of a pol ymer qu g%g’flg[m%ﬁal nag’ﬁghéi;%lepoﬁ? {' %%ﬁ%%a%xo s ﬁwcﬁ Here:
(et h) aaoyl at e, p(ﬂmnpibstayf '(nmtdm)pmwéaiﬁamzd urwalt)asatéaxmeoxﬁeﬁo be ref
erred to as ~macronononer” hereinaf ter% 15 N- substi tut ed . aLyl mal ei m des

h

such as N phE¥§AUSE BRRTERONONeLs. RAyigdy @H?q QQY&PH ¢, gro one
N-m hydr oxy pheRylna! 8k 8o 1y ﬂi@&@%ﬁ@%%&h%gepolystyrene

N- o- net hyl phenyl mal ei m de,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate and

polysiloxane ( to be referred to as "macromonomer” hereinafter) ;
15 N-(substituted) aryl maleimides such as N-phenylmaleimide,
N-o-hydroxyphenylmaleimide, N-m-hydroxyphenylmaleimide,
N-p-hydroxyphenylmaleimide, N-o-methylphenylmaleimide,
N-m-methylphenylmaleimide, N-p-methylphenylmaleimide,
N-o-methoxyphenylmaleimide, N-m-methoxyphenylmaleimide and
20 N-p-methoxyphenylmaleimide, and N-substituted maleimides such
as N-cyclohexylmaleimide; aromatic vinyl compounds such as
styrene, o-methylstyrene, o-vinyltoluene, m-vinyltoluene,
p-vinyltoluene, p-chlorostyrene, o-methoxystyrene,
m-methoxystyrene, p-methoxystyrene, o-vinylbenzylmethyl ether,
25 m-vinylbenzylmethyl ether, p-vinylbenzylmethyl ether,
o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl ether and
p-vinylbenzylglycidyl ether; indenes such as indene and
l1-methylindene; unsaturated carboxylates such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate,
30 i-propyl (meth)acrylate, n-butyl (meth)acrylate, i-butyl
(meth)acrylate, sec-butyl (meth)acrylate, t-butyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate, 4-hydroxybutyl



N-m et hyl phenyl mal ei . m de, N p-nethyl phenyl mal ei - m de,

N- o- met hoxyphenyl mal ei . m de, N-m net hoxyphenyl mal ei m de and 20

N- p- net hoxyphenyl mal ei m de, and N-substituted nal ei m des such as
N-cycl ohexyl mal ei mi de; aromatic vinyl conpounds such as styrene,

a- met hyl styrene, o-vinyltoluene, mvi nyI t ol uene, p-vinyltol uene,

p- chl or ostyrene, o-nethoxystyrene, mne Roxystyrene p- met hoxyst yr ene,

oV ol bens MRERSPELRER . X359 kYR DLl ERGRyEr o PFREThaeéth) accylate.
m vi nyl benz;dgalbﬁbg'}yi @ﬁé@f)a@iglaﬁewIstyérﬁgnqyﬁeghygcﬂyiaﬁ her; i1 ndenes such

as i ndene an 1-met hyl i ndene; unsaturated carboxyl ates such as net hyl

(et h) acryl e&-@eté#ﬁyetl(tykt(me&@r)ypmbat% Probenogrethyhcmatiacrydate pr opyl
nmet h) acryl t I Bﬁ’t I c- butyl
Erret hgacrzlgrkgt, ?"EE%‘:‘Y% gé%yﬁg%er,l)l - l§%8x§/ @’g’(:trr%teﬁ% cré?ate, d
2- hydr oxgpr aagicol( (métt‘t))myﬂate n@}ﬂmp&yprypybmé gllyredh) @ertp)aceylate,

2- hydr oxy- butyI i}}rg'meth acrylate, 3-h dro but met h acr%; ate,

4- hydr oxybutBAth RECRY 94¥E01 5 meth Wﬁ?& ryFSeReT elnzyl
(meth)acryl a(t“%th)ﬁ&%ﬂgﬁylal@%hbbéﬁfa&fér&l Reeruh aérpidpeacryl ate,

2- met hxoyet hyl (neth)acryl ate, 2-phenoxyethyl (neth)acryl ate,
met hoxydi et r%r-lhé'ﬂéoghfyétﬂ)he(mraﬁﬂtl @U@thmlﬂdﬁﬂierﬁ@@mﬂm@ gl ycol

(et 1) 2C1y1 o, et ROYYPL ORL S0 G O LIS IACEALBLEy1 o I8 KO T 0Py ne

gl ycol (net h)a I'sSoborn acr opent adi enyI

(et h) acoy! a@t-emindehygl ometar)rah:emayer Mur(dtht;rﬂ)aﬁiﬁgtéﬂt;&l and gl ycerol
(meth)acryl ate; _unsat ur at ed ani noal kzyj(c rbo yI at es such as 10 2-am noet hyl

(et h) acr y| At aGF¥ER R4 ARCHGBPRYP €. 2- ani nopr opy|
(et h)acryl & ime?n l&iﬁiﬁ%l@fﬂyﬂowﬁeﬁﬂbaéﬁﬁwc @yhﬁﬁﬁm propifll hopr opyl

(met h)acryl ate and di met'hyl'am nopropyl “(neth)acryl ate; " unsaturated
gl yci dyl car(meth)acsylste angs 3gld§t@B§§!Yl¢$1f(qmy&cWe‘ah)aacmlmtle.car boxyl at es
such as Vir“ﬂnéﬁiﬁkgkgd gifggdyl carboxylates such as glycidyl

15 (meth)acrylate; vinyl carboxylates such as vinyl acetate, vinyl
propionate, vinyl butyrate and vinyl benzoate; other unsaturated
ethers such as vinyl methyl ether, vinyl ethyl ether and allyl
glycidyl ether; wvinyl cyanide compounds such as
(meth)acrylonitrile, o-chloroacrylonitrile and vinylidene

20 cyanide; unsaturated amides such as (meth)acrylamide,
a-chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide; and
aliphatic conjugated dienes such as 1, 3-butadiene, isoprene and
chloroprene.

These copolymerizable unsaturated monomers may be used

25 alone or in combination of two or more.

Out of the above copolymerizable unsaturated monomers,
macromonomers, N-substituted maleimides, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol
(meth)acrylate are preferred. Out of the macromonomers,

30 polystyrene macromonomer and polymethyl (meth)acrylate
macromonomer are particularly preferred, and out of N-substituted
maleimides, N-phenylmaleimide and N-cyclohexylmaleimide are
particularly preferred.

The alkali-soluble resin in the present invention is



propi onate, vinyl butyrate and vinyl benzoate; other unsaturated ethers
such as vinyl nethyl ether, vinyl ethyl ether and allyl glycidyl ether;

vi nyl cyani de compounds such as (nmeth)acrylonitrile, a-chloroacrylonitrile
and vinylidene 20 cyanide; unsaturated am des such as (neth)acrylam de, a-
chl oroacryl am de and N 2- hydroxyethyl (neth)acrylam de; and aliphatic

conj ugat ed di enes such as 1, 3-but adi ene,13 soprene and chl oroprene. These
copol yneri zabl e unsat urated nononers may be used 25 alone or in conbination

of two or nR%eLergblyfatFRPAUBBREE dEPOPS EeteXAfide tonaat UFAY R Hononer s,

macr ononomer 2 S G189 hE-ees %ﬂm@’ ygkhyl )acryl ate,
benzyl (neth zﬁ:driﬁll%gpggan#%l y&ggjr ?m@r( me?]ﬁ acryegpegaré %ar.é erred. Qut of the
macr onononergroW3t cpak g snime nmseturated onenonsend apdl pnebhylynierwizabder yl at e
macr onononer_ar articulan%%:pref erred, and out of N-substituted

mal ei mi des, ¢ ﬁFﬁQI@QQR and N-cycl ohexyl nal ei i de are particularly
preferred. The al ki c88b&RyE Jitiplcbithieidy @VPdllymBY-ensi Pfeferably a
preferably a copolynmer (to be reférred to as "carboxyl group-containing
copol yner ~ heoralyaeref ¥o dfe arefanyedyto g% olgpbonydi aragp ueeritaindngd nononer
and a copol yperi.zabl e atur.at n r. 5 1Ih boxyl gr -._cont ai ni ng
copol yner ié“’f@?%?ﬁbf§P2%4§$&8F§ﬁ%EP(§g?8é §é e??%%atgr%%p"é%#béQ§ J

gr oup- cont ai unstura®pa nsivmel! ¢omptaictitnaind €b) £Hf leastaormnEbdsyted FROM-

contai ning unsaturated nononmer conponent and (b) at |east one selected from
the group cotRG SHONE 6PNPHbT YY) Qdn POKYE FHTRAR MaCEOMPRET hyPoIngthstlh) acryl at e

Macr onoRQer Qh@ &hdd gychﬂaﬁéﬁhﬁ%hgh de, 2-hydroxyethyl
(neth)agﬁylavg, E%?%Pgﬁ%négﬁgggpfwgte and glycero ﬁgfh)acrylate and
optional |l y (Njcycdomeryghmaleimide e 2cbygtinoxyeithylt (medd)aonplaed edtemctyllr om t he
group

(meth)acrylate and glycerol (meth)acrylate and optionally (c)
a monomer mixture containing at least one selected from the group
consisting of styrene, methyl (meth)acrylate, allyl

15 (meth)acrylate and phenyl (meth)acrylate.

It is particularly preferably a copolymer (to be referred
to as "carboxyl group-containing copolymer (II)” hereinafter)
of (a) a carboxyl group-containing unsaturated monomer component
containing (meth)acrylic acid as an essential component and

20 optionally mono[2-(meth)acryloyloxyethyl]succinate, (b) at
least one selected from the group consisting of polystyrene
macromomer, polymethyl (meth)acrylate macromonomer,
N-phenylmaleimide, N-cyclohexylmaleimide, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol

25 (meth)acrylate and optionally (c) a monomer mixture containing
at least one selected from the group consisting of styrene, methyl
(meth)acrylate, allyl (meth)acrylate and phenyl (meth)acrylate.

Illustrative examples of the carboxyl group-containing
copolymer (II) include a copolymer of (meth)acrylic acid,

30 mono[2-(meth)acryloyloxyethyl]lsuccinate, benzyl (meth)acrylate
and glycerol mono(meth)acrylate, copolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]lsuccinate, N-phenylmaleimide,
styrene and allyl (meth)acrylate, copolymer of (meth)acrylicacid,
mono[2-(meth)acryloyloxyethyl]lsuccinate, N-phenylmaleimide,



consisting of styrene, nethyl (meth)acrylate, allyl 15 (neth)acryl ate and
phenyl (nmeth)acrylate. It is particularly preferably a copolyner (to be
referred to as "carboxyl group-containing copolynmer (l11)" hereinafter) of
(a) a carboxyl group-containing unsaturated nononmer conponent cont aining
(meth)acrylic acid as an essenti al corrponent and 20 optionally

nmono[ 2- (et h) acryl oyl oxyet hyl | succi nate 4(b) at | east one selected fromthe

group consi sting of styrene noner , rret hy ( cr ate
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(met h) acryl adeia badapl 2¢ (Ré RTy1ekeorPet i VIERIcYindbe ( met h) acryl at e and
optionally (c) a nononer m xture containing at |east one selected fromthe

group consi NiHflehesvymakeimids, hﬂtYrGHﬁtﬁ)d Frlaf@eth) agryiaka.h) acryl ate
and phenyl (&%Mg}g ahﬁeﬂ% EH.@IK 58 hgg exarrpl es of the carboxyl

group-cont ai ning~ copol yrer e a copol yner of (neth)acrylic acid,
30 nono[ 52- r(ncmzi[lﬁ)-a(mejthc)gzd:ny@cgt]lqﬁylethyﬁsu@ratd)enzyI (rret h)acrylate and

onol 2. (ot 1) AFHBFE LR Y GRRAFY. (R YHRIARE: Fcs S -ene and

al 'yl (et h)casdiymire o COpthyREr9iié NEdy, acryl I c aci d

nono[ 2- (et h) acr yl oyl oxyet hyl I succi nat e, N-phenylnale|n1de 14 benzyl

(et h) acr yl arenclrd (meghdaerytaplsixpeshydl syeetnateor N-pbenﬁbm@eimide

nmonol[ 2- ( et cryvl oyl oxye h II guc i R | ei rene and
a1yl (ot ) S e RV a8y R eV BT RS ollh Syt

nmono[ 2- (et heesd I %Y%@ijll@aheld %cygfwa@pmgf&hprmal@toﬂ@nzyl

(meth)acrylate and styrene, ynmer of (nmeth)acrylic ac
monol 2- ( et HIRRS ISP SRFELAYE éﬁ&l@ﬁé{%@ﬂ%ﬂ?&%} ﬁ’f‘%l"eh)aqféﬁ-ﬁﬁ (et h)
acryl ate, glgfﬁalolmaom@ﬂwa&gfw@t 8nd@NkPlteeEN@o éQ%zﬁQPOéﬁ’”EV of
(meth)acrylic "acid, (o-carboxypolycaprol actone nono h) acryl at e,
N- pheny! mal efme e acsiglaqideand dchyflnexyethyl (meth)acrylate, copolymer

of (meth)acrylic acid, polystyrene macromonomer and benzyl g

15 (meth)acrylate, copolymer of (meth)acrylic acid, polymethyl
(meth)acrylate macromonomer and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, benzyl (meth)acrylate, glycerol
mono(meth)acrylate, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate and benzyl (meth)acrylate,

20 copolymer of (meth)acrylic acid, 2-hydroxyethyl (meth)acrylate
and phenyl (meth)acrylate, copolymer of (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate and styrene, copolymer of
(meth)acrylic acid, N-cyclohexylmaleimide, benzyl
(meth)acrylate and styrene, copolymer of (meth)acrylic acid,

25 polystyrene macromonomer, 2-hydroxyethyl (meth)acrylate and
benzyl (meth)acrylate, copolymer of (meth)acrylic acid,
polymethyl (meth)acrylate macromonomer, 2-hydroxyethyl
(meth)acrylate and benzyl (meth)acrylate, copolymer of
(meth)acrylic acid, N-phenylmaleimide, benzyl (meth)acrylate

30 and styrene, and copolymer of (meth)acrylic acid,
N-phenylmaleimide, benzyl (meth)acrylate, glycerol
mono (meth)acrylate and styrene.

The content of the carboxyl group-containing unsaturated

monomer in the carboxyl group-containing copolymer is preferably



gl ycerol nmono(neth)acrylate and styrene, copolyner of (meth) acrylic acid
and 2 -hydroxyethyl (neth) acrylate, copolynmer of (meth)acrylic acid,

pol ystyrene macronononmer and benzyl 15 (neth)acryl ate, copol ynmer of
(meth)acrylic acid, polymethyl (neth)acrylate macronononmer and benzyl
(meth)acrylate, copolynmer of (nmeth) acrylic acid, benzyl (meth) acrylate,
gl ycerol nono(meth)acrylate, copol ymer I6f (neth)acrylic acid,

2- hydr oxyet hyl th)acryl ate and_ be th)yacryl ate, 20 copol yner of
(ot ) acty1 1L ERCTEb RGKP BRARRFP LGl Fy i & o WhaRd iR aRgTe Conbent
(met h) acryl atse,1o@ROLMERTS Gty ,MRhB) 361 \biTi t8£1i6h, anZalyall DX3eRidlWper of
(nmeth)acrylate and styrene, copolyner of (neth)acrylic acid,

N- cycl ohexy| 't ebrained maigalion sanstiyeyGonpesitdon MayeiweoopWremERe of
(meth)acryli L4, ;25 t n ongne aydr oxy.at hy. .
(meth)acryl a é&;éh l%e%?%é{r(sr%{aﬁl) §8?§f£ate, c%u;p%rwgfﬂ?nﬁ{)%é{ra%ﬁ c acid,
pol ynet hgl (deidiopetydhithenactpraitcme be 2oyl topyeidty| wherebh)wieny kheée and
benzyl (matk}%acryl_at_e, copol ymer of  (meth)acrylic acid, N phenyl mal ei m de,
benzyl (net ABOFRELEN3ES Afyedrppenett ﬁ&ecﬁy&%/%é]re%ilo?ﬁ’ét BN MY aci d,
N-phenyl mal e M1derebepsy ! thdRIdDRTR¥E20E, tiH WGARO5ur FREO (SR UHAGH Ykake and
styrene. The content of the calLrboxyl group -containing unsaturated nononer

in the carbaep bgr sopghenedai ni ng copol yner is preferably 15 5 to 50 wt %
nore preferably 1Q.to 40 % When the above conten s Lower than 5 w %
The sol ubi 11ty i n e et Yeaie et oo s Bl £ regnd o8 BAvsr V28RS, 1 ve
conposi t1oon nigysUredty gélh geirfieation ichifombsofaptey (Ghan e2Qtvhfosdiient:
solubility in the alkali 5 devel oper_ of the conposjtion becones too_ high,

wher eby whert@¥f@hyEsRHEBERR | dit G 88 dfErsBedtRidsh e hemedrathet b Fpihe Si xel s
may fall Ofélﬁafl‘lmsbﬁﬁbﬂé%ﬁﬁti%l e FP@séﬁ& Thoshi 86810 bPerAbXFhS ooy be

roughened. The wel ght average nol ecular welight in terns of polystyrene
to 300,000, more preferably 5,000 to 100,000.
The number average molecular weight in terms of polystyrene
15 measured by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) (to be referred to as "Mn" hereinafter) of the
alkali-soluble resin in the present invention is preferably 3,000
to 60,000, more preferably 5,000 to 25,000.
By using this alkali-soluble resin having specific Mw or
20 Mn, a radiation sensitive composition having excellent
developability is obtained, whereby pixels having a sharp pattern
edge can be formed, and the residue, stain and film residue are
hardly produced on the substrate or light screening layer of an
unexposed portion during development.
25 The Mw/Mn ratio of the alkali-soluble resin in the present
invention is preferably 1 to 5, more preferably 1 to 4.
In the present invention, 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
30 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 and the film residue may be produced on the



10, neasured by gel perneation chromatography (GPC, eluting solvent:
tetrahydrofuran) (to be referred to as "MV' hereinafter) of the alkali-
soluble resin in the present invention Is pref erably 3, 000 to 300, 000,
nore preferably 5,000 to 100, 000. The nunber average nol ecul ar wei ght in
terms of polystyrene 15 measured by gebéperneation chr omat ogr aphy ( GPC,
eluting solvent: tetrahydrofuran) (to referred to as "Mh" hereinafter)

of the alkali,-sQluble resin in. the.present i tion. i f y 3, 000
P 60,000, I RARRPELT R U H5BE R0 i e B eiPebhT gty U
resi n havi ngilsgieahiel amban®ris Ahrdder ahaadi A000pazessbyi veigwtpadet i on havi ng
excel l ent developability is_ obtained, whereby pixels having a sharp pattern
edge can be FURIGTAAEN 1HHe the RIANENtSIH ST Santh 594K FEUBS SHETIRUIE y
produced on ghe,iilskr #he %é@@ol%&r BEREDG, | +@finapimnexposed portion
during devel opnent. 25 The M ratio of thHe alkali-soluble resin In the
present 5 nvention is preferably 1 to 5 nore preferably 1 to 4. In the
resent inveptjon, t above al kali-soluble resins, my b ed.alone or in
Combi nat i on B ¢ vke R s gone diohaties, obe PREbisation o6 pendRcedoRaT Df .
present 30 i nvenhdrtmdrS apliChehebincti®na0 hoRdRearts by weight, nore
preferably 20 to 500 parts by weight based on 100 parts by weight of the
pi gment (A). When TheePasplnrciionadlemanemey igpthe| Rresadit inyventirn 16 at han 10
parts by wei L.de 0 | 1.t r | the film
resi due may @O&e?dﬁggéngn&? e&?%ldfguﬁgt a(%Iéi or 9 guﬁtrsagg]r%egé\c?ng ql<'ft"37er of the
unexposdd porti on.Exafipdest b€ tine uwdlyfankcalgeal thenonkrOG8cpadeés by wei ght,

the concentraiion .of the pi nt | rs, ereby i ma e_difficul to
e v &l By el T Bh aikfiene S Luch aF KR Ent c1SHaL
MONONEr Oor aak®pPRbpRidd g0{cHD! Wl YREth Palsty 1 4HRBGER 1§ aTRYEHS GliyeBal
nononer

such as polyethylene glycol having two or more ethyleneoxy groups
and polypropylene glycol having two or more propyleneoxy groups;

15 poly(meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products thereof
such as glycerin, trimethylolpropane, pentaerythritol and
dipentaerythritol; oligo(meth)acrylates such as polyester,
epoxy resin, urethane resin, alkyd resin, silicone resin and

20 spiran resin; di{(meth)acrylates of a polymer having a hydroxyl
group at both terminals such as poly-1,3-butadiene having a
hydroxyl group at both terminals, polyisoprene having a hydroxyl
group at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and

25 tris[2-(meth)acryloyloxyethyl]phosphate.

Out of these polyfunctional monomers, poly(meth)acrylates
of a polyhydric alcohol having 3 or more hydroxyl groups and
dicarboxylic acid modified products thereof are preferred, as
exemplified by trimethylolpropane tri{(meth)acrylate,

30 pentaerythritol tri(meth)acrylate, pentaerythritol
tetra(meth)acrylate, dipentaerythritol penta(meth)acrylate and
dipentaerythritol hexa{meth)acrylate. Out of these,
trimethylolpropane triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred



The pol yfunctional nonomer in the present invention is a nononmer having two
or nore polynerizable unsaturated bonds. 10 Exanpl es of the pol yfunctional
nmononer i nclude di(meth)acrylates of an al kyl ene gl ycol such as ethyl ene
glycol and propylene glycol; di (neth) acrylates of a polyal kyl ene gl ycol
such as pol yet hyl ene gl ycol having two or nore ethyl eneoxy groups and
polypropylene egcoI having two or nnrelﬁropyleneoxy gr oups; 15

poly(neth)a ates r.i c.al cohol Vi n r oxyl

O oups. antl deaiBohF: S EmE P S S pro dehs SERerath Shch SVOGRy Ler i n,
trimet hyl ol phiFeRe. al@d aehyh Hid eheafithm depedbacing Rairl®y ;produced on
oligo(meth)acryl ates such as polyester, epoxy resin, urethane resin, alkyd

resin, silicdespestratmaer2oah $‘é9ﬁe¢fé§|9nlaitﬁf( pEt thesngraeeed ®PTALIOBI yier
having a hydl‘th(Xiaov?ngH?‘ﬁfénQPth{nﬁé ¥ gsoeSHggd %ﬁﬁHQ!éﬂ: }n:?’i]olih Hﬁgff&? havi ng

a hydroxyl ‘group a ermnal's | soprene having a roxy gr oup
at both ser mhawe amdmpnéycaprolactone haV|ng a hydroxyl group at both

termnals; and 25 tris nmet h).acryl o I.I phos hate Qut of these
ol v Unct| onal moAdieAEOUBHISE (iher Ry HKETIFCHAREL BPOGRG0| YhydHe E08PERho)

having 3 or i@fe@ltﬁ%ﬂrﬁ(ﬁeﬂéﬂ&m gngd 560 leew wlg'm dmBedigregdrapoguct s

thereof are preferred, as exenplified by tri met hyl ol propané
tri (meth)acr3Q dwe 3090P9Etﬁ datr yeightobased (aretlfpapaytatiey Vﬁélmhétepﬁt bhet ol

tetra(netm cryl Le thr n th

i pent aer yt IFDEDT ROLAT RGP RPEEr (e o AEHAREE 52 kibduftyBfsonatine
triacryhat e, mqrsleaedsy shalled than s@arhaty waibhtli fleaseeendgth ahalsureseacryl at e
are particularly preferred 17 because the obtained pixels have high

Strength ancMPGRBSER Of Ghe R RGP Ik MR XS 1 | WART S8F ROt har dl y
produced on 14:Rfers Rsh! 8¢ Pird Bl wBFEREN dika13Y BEvEIobAI: HAGX RFET

portion. The dabove functional nonomers nmay be used alone or 1'n coOnbi nation
5 of two or dehexiorate, or a stain and the £ilm residue are readily produced
on the substrate or light screening layer of the unexposed
15 portion.

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

Examples of the above monofunctional monomer include

20 carboxyl group-containing unsaturated monomers and
copolymerizable unsaturated monomers enumerated for the above
alkali-soluble resin (B), N-vinyl containing nitrogen
heterocyclic compounds such as N-vinylsuccinimide,
N-vinylpyrrolidone, N-vinylphthalimide, N-vinyl-2-piperidone,

25 N-vinyl-e-caprolactam, N-vinylpyrrole, N-vinylpyrrolidine,
N-vinylimidazole, N-vinylimidazolidine, N-vinylindole,
N-vinylindoline, N-vinylbenzimidazole, N-vinylcarbazole,
N-vinylpiperidine, N-vinylpiperazine, N-vinylmorpholine and
N-vinylphenoxazine; N-(meth)acryloylmorpholine and

30 commercially available M-5300, M-5400 and M-5600 (trade names;
of Toagosei Chemical Industry Co., Ltd.).

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

The amount of the monofunctional monomer is preferably 90



The amount of the pol yfunctional nononer in the present invention is
preferably 5 to 500 parts by weight, nore preferably 20 to 300 parts by

wei ght based on 100 parts by weight of the alkali-soluble resin (B). Wen

t he amount of the polyfunctional 10 nononmer is smaller than 5 parts by

wei ght, the strength and surface snoothness of the obtained pixels may

| oner. When the anmount is |arger than 0 parts by weight, alkal

devel opabi | i y terj.ar a| t | resi,gue readily
produced o thetsisSFs Hn¥ Prprefiod Solebs M cS bl (Y LR 1 02
portion. |n dihegher pegdpfuncivienialomonpmetr avid tthe mohyfumctianed momomener may

be substituted by a nonofuncgtional noner havin one pol yneri zabl
unsat ur at ed .¥hE><%WﬁH“é's° ftll%g'oagg C We’??%%llsrrﬁ?%ﬂ%‘? thagy gﬁe 20

carboxyl gr gy, Cenbad iidHytuNsRd Widirade "SHEY®@INesaN6kE tHRPObYAEId phkE1s

unsat urated nononers enunerated for the above alkali-soluble resin (B)

N-vi nyl &ontmdwmidegemioraten heterocyclic conpounds such as

N-vi nyl succi ni mide, N-vinylpyrrolidone, N-vinylphthalin de,

N-vi nyl - 2- pi peridone, 25 N -vinyl- e- caprolactam N-vinylpyrrole,

N-vi nyl pyrraolp)di neadiadivhnyensgd thaolradibaVi gyndrdtdazol i di ne, N vinylindol e,
N-vi nylindoline, N-vinylbenzimdazole, N-vinylcarbazole,  N-vinylpiperidine,
N-vi nyl pi per azi ne,ThS FRAHAHADREPFAEL G Fadiical 98T O¥az P nidie Present

N (et h) act YiRdaaRNPLD e Ahpl) ¢RRBREE) Ald ¥o2¥2hhaBhe Jhmidiior 5400 and
M 5600 (trade nanes; of Toagosel Chem cal Industry Co., 1ltd.). These

nonof und®i orrenmedirers w2 bempoernd attyieh canj form envadacabreapableoodr nore.
The amount of_.t.he nmonof.unctional. mn s preferably 90 1 % ar, | ess,
Tor e pref er a1 20 EokE o LR BT SBos e FEE Edinea iy thibtbnna
nmononmer and ddppstzaotonecadlagioneneheras viNibld hadageioh, ailtdaiolet

nonof uncti onal . nononer is larger, than 90 o
radiation, far ultraviolet radiation, electron radiation or

X-radiation.

15 Examples of the radical generator include an
acetophenone-based compound, biimidazole-based compound,
triazine-based compound, benzoin-based compound,
benzophenone-based compound, &-diketone-based compound,
polynuclear quinone-based compound, xanthone-based compound and

20 diazo-based compound.

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

25 compound, biimidazole-based compound and triazine-based
compound .

The amount of the radical generator in the present invention
is preferably 0.01 to 80 parts by weight, more preferably 1 to
60 parts by weight based on 100 parts by weight of the component

30 (C). When the amount of the radical generator is smaller than
0.01 part by weight, it may be difficult to obtain a color filter
having a predetermined pixel pattern due to incomplete curing
by exposure. When the amount is larger than 80 parts by weight,

the formed pixels may fall off from the substrate during



w% the strength and surface snoothness of the obtained pixels 5 may
deteriorate. (D) radiation sensitive radical generator The radiation
sensitive radical generator in the present invention (to be sinply referred
to as nradical generator” 10 hereinafter) is a conmpound which can forma
radi cal capable of initiating the polycﬁfization of the above conponent (C)
t hrough exposure to radiation such as vi'sible radiation, ultraviolet

radi ation, f ? ayiol et radiation, electron radiation or X-radiation. 15

Y .
Exanpl es of e Tadical generator include an acetophenone-based conpound,

bi i m dazol e- based Exampdesdof the amietephasene coagedl medmpbend count befs ddhe

conmpound, benzophenone-based conpound, . a- .di ket one. - based conpound,
b0l ynucl ear RRFTRFTESHFEGUCEh HRAFTALORSnihoTRE REESERE oHPET Othd A3 te

di azo- based gopRIGIS-2LRethel PI-1RME1pPYEA i Libnd, he above radical generators
may be used al'one or in conbination of two or nore. The radical generator

in the pdesettmethydniibA-nethyldhdodphenyl |+ ararphed ingpreranane-rlom t he group
consi sting of_ et,opk - d.25,c gﬁﬂpﬁ b i -hased conpound
and triazi neé b%és}ie rgoﬁpﬁggé E]E éixﬁ‘zl%arlm ‘rlltrRo g'nro Fggg?élg#l%}%}%oﬁ'i n the
present i nveMhyiroxyeyplehexgbiphehyQlkedo®d, parts by wei ght, nore preferably

1 to 60 parts by weight based on 100 ﬁarts by meiﬁgt of the conpagnent 30
(C). Wen theé: %‘rﬁvﬂ&fﬁthe?‘yt'hez‘r%’cﬁr{%’ﬁl&é arat g s lsraPreanedinpe @ndol part by

wei ght, it mayy be dlichyh thed) sndy10RLa| B-BefsibPlodinehter  having a
predeterm ned pixel pattern dueto inconpletée curing by exposure. Wen the
amount 19 | arger tOwin o80tbese satstophiegbhne-based feampoiingdsxel s may fall of f

e o2 a4 30 AH PG 00E ) S MRS 1RhobbBpanone- .
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1,
1,2-octanedione and
1-[4-(phenylthio)phenyl]-2-(0-benzoyloxime) are particularly

15 preferred.
The above acetophenone-based compounds may be used alone
or in combination of two or more.
When the acetophenone-based compound is used as the radical
generator in the present invention, the amount of the
20 acetophenone-based compound is preferably 0.01 to 80 parts by
weight, more preferably 1 to 60 parts by weight, particularly
preferably 1 to 30 parts by weight based on 100 parts by weight
of the component (C). When the amount of the acetophenone-based
compound is smaller than 0.01 part by weight, it may be difficult
25 to obtain a color filter having a predetermined pixel pattern
due to incomplete curing by exposure. When the amount is larger
than 80 parts by weight, the formed pixels may fall off from the
substrate during development.
Examples of the biimidazole-based compound include
30 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-ethoxycarbonyl
phenyl)-1,2'-biimidazole,
2,2"-bis(2-bromophenyl)-4,4',5,5" -tetrakis(4-ethoxycarbonyl
phenyl)-1,2'-biimidazole, ]
2,2'-bis(2-chlorophenyl)-4,4"',5,5'-tetraphenyl-1,2"-



preferred radical generators in the present invention include

2- hydr oxy- 2- net hyl - | - phenyl propan-1| -one, 5

2-met hyl - | - [ 4- met hyl t hi 0) phenyl ] - 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, 2, 2-dinmet hoxy-1, 2-di phenyl et han-1|-one,
1, 2-oct anedi one and 1-[4- (phenyl t hi o) phyl ] - 2- (O benzoyl oxi ne). 10 Qut of

t hese acet ophenong- based conpounds,
2-nethy|-I-[95¥Wé§%5?&Fhio)phenyl)-2-nnrpho|inopropanone-l,
2- benzyl - 2- d et milsami, n0ai ckh YorBphehgtli) naphey) 5 bitearapRedyl - 1, 22--0ct anedi one

and 1-[4-(phenyl thio)phenyl]-2-(0O benzoyl oxinme) are particularly 15
preferred. ThEmERAZOLl8cet ophenone- based conpounds may be used alone or in

combi nati on 9f L0 Qh 4B ecrMliRN-RAGE] OphPNaNe basedagaupolnd J-s used as

the radical “generator in the present invention, the anount of t'he 20
acet ophesonebiyasiethzodepound is preferably 0.01 to 80 parts by weight, nore

preferably 1_to, 60 rts by weight, particularl preferably 1 to 30 parts
by wei ght bad '&%s?%ogﬁa‘?‘{{%h sidg t'go ﬁfetl)éé’ﬁfb‘ﬁf@ﬁ{[' C). Wen the
anmount of t hg; aceispagnone- based conpound is snaller than 0.01 part by

weight, it may be difficult 25 to obtain a color filter having a
pr edet er m ned: di-kdis (Batt dibroprhenyl)ndofpl 2t datimagheyyexbosur e. When the

anount is | . 3.t parts by weight, the formed pixels may fall off
fromthe sﬁ%%ﬁ#%%%gg%r?ﬁ% devel opment. Exanpl es of the biim dazol e-based

conpounda nc? 2fe-td® (2,4, 6-tribromophenyl)-4,4',5,5 ' -tetraphenyl-1,2"-
2,2 -bis(2-ch]l orophenyl)-4,4",5,5" -tetraki s(4-ethoxycarbonyl
ohenyl)- 1. 2 PHATiARREI8 I ¢
2, 2" - bi s(2- br onophgiy loe- 4hése b DimiRiZAkL Bade &t SSHRRAIGONY!
phenyl)-1, 2" -biim dazol e,
2, 2" - bi s(2- chl drdpisdRychlaraphenysl )ttty aph®nytetraphepyl-1,2" -
biimidazole,
15 2,2’-bis(2,4-dichlorophenyl)-4,4',5,5" -tetraphenyl-1,2"-
biimidazole and
2,2"-bis(2,4,6-trichlorophenyl)-4,4"',5,5  -tetraphenyl-1,2"-
biimidazole are preferred, and
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5" -tetraphenyl-1,2"-
20 Dbiimidazole is particularly preferred.

The above biimidazole-based compounds have excellent
solubility in a solvent, do not produce foreign matter such as
an undissolved product and precipitate, have high sensitivity,
can fully promote a curing reaction by exposure with a small amount

25 of energy and does not cause a curing reaction in an unexposed
portion. Therefore, the coating film after exposure is clearly
divided into a cured portion insoluble in a developer and an
uncured portion having high solubility in a developer, thereby
making it possible to form a high-definition color £ilter having

30 a predetermined pixel pattern which is not undercut.

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

When the biimidazole-based compound is used as the radical

generator in the present invention, the amount of the



bi i 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-1,2'- 5
bii m dazol e, 2,2'-bis(2-bronophenyl)-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 m dazol e and 10

2,2'-bis(2,4,6-tribronmophenyl)-4,4",5, 52k et raphenyl -1, 2'- biimdazole. Qut
of these biimdazgl e- d_ conpounds, .

> o b (2 T URRRERS hoae s CRHAR, 17 reseRebIyH0: O, 1R, AT TE

2, 2" -bi s(2, welighd,omopbepyeferbbly, 3, bo- s@tpaienyl wéight, driidaiekeyand
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl-1,2'- bhiimdazole are
preferred, aneteraplyyi & 20-prehF SRopREIRT Pased: on 190 parts fhemeiahto 20
bii m dazol e 46 tpRr tdngdrnltY (@ ef efm&d tnEhenRRRVEs RiHe f8g i £ Pasedseg@npounds
have excellent solubility 1n a solvent, do not produce foreign matter such
as an undi ssuipeanhdpisdmellendhancti @i part byhwedat gt m@ysbeidiififgcultan
fully pronmote a.cur.ing reaction.b xposure with a _spall anpunt of energy
and foes notte ReEe" 8 FRREE (R RAPRRYIF Atead s R TRES R Prf e8P or e
the coating dud Woafdcdmp@¥ReeuranigSoif k&posire di Vivglet that@ncurdui €d apgeti on

I nsoluble in a devel oper and an uncured portion havi n)%é]i gh solubility in a

devel oper, t¥RARBY PIENS RY ¥eigdssthe & amgefopixel shing-frekl REEi oiPm Sher
I O e e

above biim dazo conpounds nay one or n of
two or rdre.déNeelopmeathi i m dazol e- based conpound is used as the radical

- hydrogen donor -

When the biimidazole-based compound is used as the radical
generator in the present invention, it is preferably used in

15 combination with the following hydrogen donor to further improve
sensitivity.

The term “hydrogen donor” as used herein means a compound
which can provide a hydrogen atom to a radical formed from the
biimidazole-based compound through exposure.

20 The hydrogen donor in the present invention is preferably
a mercaptan-based compound or amine-based compound defined
hereinbelow.

The above mercaptan-based compound is a compound having
a benzene ring or a hetero ring as a mother nucleus and 1 or more,

25 preferably 1 to 3, more preferably 1 or 2 mercapto groups directly
bonded to the mother nucleus in the molecule (to 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,

30 preferably 1 to 3, more preferably 1 or 2 amino groups directly
bonded to the mother nucleus in the molecule (to be referred to
as "amine-based hydrogen donor” hereinafter).

The hydrogen donor may have a mercapto group and an amino

group at the same time.



generator in the present invention, the amount of the 21 biim 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 by wei ght based on

100 parts by weight of the conmponent (C). Wen the anount of the

bi i m dazol e-based 5 conpound is smaller than 0.01 part by weight, it may be
difficult to obtain a color filter havi4fy a predet er m ned pixel pattern

due to inconplete c sur When_t.he ano is |ar t han 40
s by i ont . enderaiiey BSERE ey 18 Ptk rivel K tasas or Trhe
filn1surfacqugﬁxkﬁ@ abﬁ6£§ may be roughened during 10 devel opnent. -

hydr ogen donor Wen the biim dazol e-based conpound is used as the radical
generator in the phesBarcaptanmnhased pydregesy 8pepaUNgY hewg #h leEStcOR®I nati on

wth the fol loWang QXHgd&ﬁrh&%l% rEB fust Nederd %r inivﬁ %?rlsdé A% :élge term

"hydr ogen donor™ as us erein means’ a compou can prOV|

hydr ogen 5at dfhdro ix hadi ted dommee bfohhé heingds,i @ dazed exiras ethyc orpmand
t hrough exposu 20 Th hydr ogen donor in the present invention is
preferably %P’?TS?BC based conpound or am ne-based conpound defi ned

her ei nbel ow. The @ﬁﬁ%ﬁtHErﬁé%&éﬂtéﬁa%%§e60W§E&Hy$d %oﬁoEQQEQHﬂQ>Q&VhBEe a

benzene ring or a hetero ring as a nother nucleus and 1 or nore,
preferably 1mqrcs:a@t0rrgreup$ efertdlsl polegule, ms &am sgabubeast ranst Ifyfegonded to

the mothel WG Sled Beilie-IRLERL! 8¢ (8 Rl eLeriadolter RE-olBL 53RL30s baced

hydr ogen donor™ above anm ne-base I'S "a conpound
havi ng a0 benzemne mungtlmutadm;t ehOaImg aSchymbheairymglreuﬁ amdirthet, nor e,
30 preferabh%%l to 3, nore preferably 1 2 amino groups directly bonded to

t he not her 1T&Fs alsnthée t 06 5?"?0‘“%@%’?%@8&& pemains 5 fhge- based
hydr ogen dongdrcdpiael-Bakt&hlydrogen donor may have a structural unit in which

two sulfur atoms are bonded together by a divalent organic group
such as an alkylene group, or a structural unit in which two sulfur

15 atoms are bonded together in the form of a disulfide.

Further, the mercaptan-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

20 other than the mercapto group(s).

Examples of this mercaptan-based hydrogen donor include
2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzimidazole, 2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.

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

The amine-based hydrogen donor may have at least one benzene
ring or hetero ring, or both of them in the molecule. When it

30 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 alkyl group.
The amine-based hydrogen donor may be substituted by a carboxyl

group, alkoxycarbonyl group, substituted alkoxycarbonyl group,



The hydrogen donor may have a nercapto group and an am no group at the sane
time. 22 A detailed description is subsequently given of these hydrogen
donors. The nercapt an- based hydrogen donor nay have at | east one benzene
ring or hetero ring, or both of themin the nolecule. 5 When it has two or
nore of the rings, a fused ring may or rra3y not be fornmed. Wen the

ner capt an- based hydrogen donor has two &3 nore nercapto groups in the

nol ecul e, as _far as _at |least one free, . capto _grou emaj ns, at | east one
of the of herPHAICaEEsPEPERrEr P may DBkt BREEd IRREET By Bt 91O Pl Kyl or
aryl group. fif#iey groap Afra dsosAltibaasth@n ertHdre &heafm@id Oy )r.enai ns,
the nmercaptan-based hydrogen donor may have a structural unit in which two
sul fur atons are Pofddesogbtithe abyve aming-based hygnogeqr deprr dpciude an

al kyl ene gropp,: QI | PR | two sul fur 15 atons are bonded
together in Jtrlh‘te %lr%dg#ggﬁ%lﬂés@'rﬁ%gnz%ﬁ%@%ﬁ%’, t he nercapt an- based hydrogen
donor mayp be4, $Hisitd (dieeHybgminalenawphegomelp, al koxycar bonyl group,

substituted al koxycarbonyl group, phenoxycarhonyl .group,. substituted
phenoxycar bohy ST aROAPETPPENASp 1aLe SR DRPEBL LoPRER MR ¢ he
Mercapt o gr ogy —_4—E&ﬁ@l@hgiza:ﬁ{n&ﬂlir&o%é?wiaméﬁm%ﬂﬁébéﬂﬁht@%@{d i ncl ude
2- mer capt obenzot hi azol e, 2-nmercapt obenzoxazol e, “2-mnercaptobenzi m dazol e,

2, 5- di mer capt odimehylehindbenzni taide. 2- ner capt o- 2, 5- di met hyl ami nopyri di ne.
25 Qut of these rre(;‘&a%tfaghgggegnm/ed_rb%%ga Hgg_%gen Sonlicapt obenzot hi azol e
and 2-ner capt obenzoxazol € aré preferred, nd -rrercaptsébenzothi azole is
parti culiar | ya ps efteirs(édmethel ami el Heazeghéycieogard donor may have at | east one
benzene ring or hetero . ring, or both of themin the nolecule, Wen it 30
has two or ngr‘é ﬂ?lst(t‘?éeitpﬂb%?l%o*W&Ppﬁﬂ@nweorprﬁﬁrﬁﬁ?' KR4 or med.

4,4’ -bis(diethylamino)benzophenone is particularly preferred.

The amine-based hydrogen donor serves as a sensitizer when

a radical generator other than a biimidazole-based compound is
15 used.

In the present invention, the above hydrogen donors may
be used alone or in combination of two or more. A combination
of at least one mercaptan-based hydrogen donor and at least one
amine-based hydrogen donor is preferably used because the formed

20 pixels hardly fall off from the substrate during development and
have high strength and sensitivity.

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

25 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
2-mercaptobenzoxazole and 4,4'-bis(diethylamino)benzophenone.

30 A combination of 2-mercaptobenzothiazole and
4,4 -bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole and 4,4'-bis(diethylamino)benzophenone
are preferred, and a combination of 2-mercaptobenzothiazole and

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



At .| east one am no group of the am ne-based hydrogen donor may be
substituted by an al kyl group or substituted al kyl group. The am ne-based
hydr ogen donor nmay be substituted by a carboxyl group, al koxycarbonyl

group, substituted al koxycarbonyl group, 23 phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a position other than
the anmino group(s). Exanpl es of the abov# ani ne- based hydrogen donor i ncl ude

4, 4" -bi s(di met hyl no 0 no 5 4,4 -bis(die m no) enzo henone,
4- di et hyl ami noace%%b&?@% rpl% &f@ﬁdﬁ?‘?ﬁ?&?&& f}ﬁﬁ%ﬁgﬁ' Bt &SR0

et hyl - 4-di Wetﬁwlaarmwlbaaa@aﬁ@ar&géﬁ aehby| ﬁmﬂ@bm&hatfwﬂ of the

4-di met hyl am nobenzonitrile. Qut of these am ne-based hydrogen donors, 10

4, 4" - bls(chrﬁﬁ#ﬁﬁnﬂﬁﬂnéﬁﬁéﬂbaéﬁ@ﬁéﬁéoaﬂﬁan@t@eﬂﬂ%ﬂﬁdPQFHQmaﬁrﬁeyﬁéﬁzeﬁhenon6
are preferreg, SQQE ( t hyl n ticularly
preferred. Tﬂ %ﬁ g ﬁ r§92¥ gﬁgﬁgserves ggqafsgﬁs??§zer when a
radi cal @enerat or Whénamhehhpdngnnlﬁomarohe1hagbdnccnmbmndtian wifhushd. In
the present jnyv bove h 0g donors e use alone

conbi nat 1 on Bl UEHRzHesbRged RAUBREIA-T She RAESSnt| HRAR g mnERe SIOURC based
hydr ogen dongg @@hﬁaﬂ)@mhoﬁae 1@&@%935@9 ohxodr £8¢e4p %&% by weligher abl y

used because the fornmed 20 pixels dly f of f fromthe substrate
during develmweéﬁﬁabha\letm|3Qkp@tﬁrseh]gtw1e§lh@ Seaysliiquliaryy @@ﬁ%laééwof t he

conbi nati on f t I

hydr ogen dongr fﬂﬁ g@%&g&& %%?%g ?%%Xo nerggg %ﬁggaéfﬁpgg%ﬂ§oﬁé

4, 4" - bi g(adi met hy| arenojHze anomie vdnehe ¢ydirogah i dohoaf 1s&mmﬂearptmd:~enzonh| azol e
and4, 4' - bi s( dletﬁé{an1n benzophenone, _conbipati on of 2-nerca tobenzoxazole

and 4, 4' - bi BREF Rt H§iLg no’)tﬁeﬁfSﬁﬁEr%émpaﬂ‘dl%%r?&nr%tnléﬁtﬁfma lower.
When the amount is larger than 40 parts by weight, the formed

pixels may fall off from the substrate during development.
Examples of the above triazine-based compound include
15 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(trichloromethyl)-
s-triazine,
20 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,
2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis(trichloromethyl)-
25 s-triazine,
2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine,
2-(4-ethoxystyryl)-4,6-bis(trichloromethyl)~s-triazine and
2-(4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine.
Out of these triazine-based compounds,
30 2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis(trichloromethyl)-
s-triazine is preferred.
The above triazine-based compounds may be used alone or
in combination of two or more.

When the triazine-based compound is used as the radical



2- rer capt obenzoxazol e and 4, 4' - bi s(di et hyl am no) benzophenone. 30 A

conbi nati on of 2-nercaptobenzothi azol e and

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

2- mer capt obenzoxazol e and 4, 4' - bi s(di et hyl am no) benzophenone are preferred,
and a conbi nati on of 2-nercapt obenzot hi azol e and
4,4'-bis(diethy|anino)benzophenone IS pé?%icularly preferred. 24 The wei ght

rati o of the_ nercaptan-bgsed hydrogen donor tq.the am ed hydrogen

Gonor in t NSTHHALAE FBnERS RIRESroi BURt i badll AYARBHEE diifor andt he. am ne
- based hydr ogera A49R0baséd cRmpbahahlsyprefbra®ly 04,016 2osaftey Bphpight, to 1: 3.
5 When the hydrogen donor is used in conbination with the biim dazol e-based

conpound i n MQ%e BF@%@Fﬁblm@efrﬁ BOrpantscbnwedght . grartReupaat v pxetesablyi s

f bl t b
3;?gﬁ{a pgrg%cgﬁgr y pr eralp§bg$é?gﬁg8og§%?sRﬁiwﬁgﬁn%gf%2%eé§%08%ggspa¥ts

by wei ght of (Ghe Wbepdihenamdiny Of. thMéeriaénarbased abmphendyil sgahleonor is

|1 th 0.0 t b f tiyit
over - WnentHATh CaRBURREY Y] SPABHE « Arman BeaPtEEk R POt R & SPIRE
pi xel s rm-y f@iité}f haliam ér&éd&%&fr@hédd%i}télg pReYerAPEES tto BEXRIGRbestEf the

above triazi ne-based conpound i ncl ude triazi ne-based conpounds having a
hal onet hyI PUUNS brhexposured, ihen dher amoungr dfetandsr $hapi 4Qinaxts by

2- nethyl r n

B et Rt 8 AR st S0 from the pubstrats dhming. 50
- (f woan-@evwd Yogkreany! | - 4, 6- bi s(trichl oronet hyl)-s- triazine,
- (4-di et hyl am no- 2- net hyl phenyl ) et henyl ] - 4, 6-
richloronethyl)-s-triazine,
- (3, 4- digBidoryahenyba et henyl | -4, 6-bi s(trichloronethyl)- 25 s-triazine,

- met hoxyphenyt )-4,6-bi s(trichloromethyl)-s-triazine,
The radlatlon sensitive composition for color filters of

the present invention comprises the above components (A) to (D)

15 and optionally other additives.

The above additives include a filler such as glass or
alumina; polymer compound such as polyvinyl alcohol or
poly(fluoroalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as vinyl trimethoxysilane,

20 vinyl triethoxysilane, vinyl 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; and cohesion inhibitor such as sodium



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

2- (4- n-but oxyphenyl ) -4, 6-bis(trichloronmethyl)-s-triazine. Qut of these
triazi ne-based conpounds, 30

2-[2- (3, 4-di met hoxyphenyl ) et henyl | -4, 6-bi s(trichloronmethyl)- s-triazine is
preferred. The above triazi ne-based conpounds may be used alone or in
combi nation of two or nore. When the tri%%zi ne- based conpound is used as the
radi cal 25 nngt |n the present invention, the anount of the
triazine-ba %Bbuna is preferably 0.01 to 40 parts by weight, nore
preferably 1 to 30 parts by weight, particularly preferably 1 to 20 parts
by wei ght based on 100 parts by wei ght of the conmponent 5 (C). Wen the
amount of t PY¥¥EN47i ne- based compound is smaller than 0. 01 part by weight,

it may be difficulgyd QaQPA@iJh 2eh8iPive fderIp%‘sﬁi‘Uﬁ %@c@i@ﬁ@ﬂ&@f&egf pi xel
pattern due to inconplete curing by exposure. \Wen the amount is |arger

than 40 partshepresenghinventiéohoramprisesectise mb?pVéan:Qmmmfenftso(Ai Heo $Dbstrate

d devel h di I ti
or ool o 11 THbIPRIPIeHRE GIETORIOT FAGR FOR Lompeaaoi o SRAeh BRpBnent o

(A to (D ﬂ-ﬁ;ﬁ@c@ﬂbb@ﬂﬂi&ﬂ‘@tBﬁﬁlﬁg%tédﬁ&nﬂhe above additives |ncl ude a
filler such as glass or _alumna; polynmer conpound such as polyvinyl alcohol

or pol y(fl uoroal &yEHEEGPHE @lvﬁﬂﬁl%rséleéhﬁl(ﬂﬂdcu%?da‘ﬁ she solsignt @8t ant ;
adhesi on accgleral qn ?HE? f”«.—(?ezé’ 'd}yldltsébl'{z%%( Wé‘/?gﬁg@ﬁen@g M)"Wo (D)

triethoxysilane, viny met hoxyet
N ( 2- amh@oetd:gns)tﬁua:rmgoph@pt;ddmubyll sensEt o yompergtion and other

3 am nopr oy G eaey AL RY meaehRIAR AR S5y Pep TREABYS S aHA1 158
3- gl yci doxypr opy! -Riginipilesds ﬁﬁé Bexyseht aAelude propylene glycol monoalkyl

ethers such as propylene glycol monomethyl ether, and propylene
glycol monoethyl ether; (poly)alkylene glycol monoalkyl ether

15 acetates such as ethylene glycol monomethyl ether acetate,
ethylene glycol monoethyl ether acetate, diethylene glycol
monomethyl ether acetate, diethylene glycol monoethyl ether
acetate, propylene glycol monomethyl ether acetate and propylene
glycol monoethyl ether acetate; other ethers such as diethylene

20 glycol dimethyl ether, diethylene glycol methyl ethyl ether,
diethylene glycol diethyl ether and tetrahydrofuran; ketones such
as methyl ethyl ketone, cyclohexanone, 2-heptanone and
3-heptanone; ketoalcohols such as diacetone alcohol (that is,
4-hydroxy-4-methylpentan-2-one) and

25 4-hydroxy-4-methylhexan-2-one; alkyl lactates such as methyl
lactate and ethyl lactate; other esters such as ethyl
2-hydroxy-2-methylpropionate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate, methyl 3-methoxypropionate, ethyl
3-methoxypropionate, methyl 3-ethoxypropionate, ethyl

30 3-ethoxypropionate, ethyl ethoxyacetate,
3-methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybutyl
propionate, ethyl acetate, n-propyl acetate, i-propyl acetate,
n-butyl acetate, i-butyl acetate, n-pentyl formate, i-pentyl
acetate, n-butyl propionate, ethyl butyrate, n-propyl butyrate,



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

3-chl oropropyl, net hyl , di net hoxysi | ane, 3-chl oropropyl tri nmet hoxysi | ane,

3- et hacryl oyl oxypr opyl tri met hoxysi |l ane or 30

3-ner capt opropyl tri-methoxysil ane; anti oxi dant such as

2, 2-t hi obi s(4- et hyl - 6-t-butyl phenol ) or 2 6-di -t - butyl phenol; ultraviolet
Ilght absor ber such as

2-(3-t-butyl -5- nethyg %drox gﬁ % chlorobeg triazole or

al koxybenzophdsyL Vet rhyrats;c fethy oHYﬁWaZ@'p(?It?X&r yl ate.
Sol vent  Thepyadiaald, 0A-pLoSY1 |p\5&u‘?«zﬁ'ﬂ‘805rhé1trﬁfl aleteaketaté! tetrs0f 5 the
present invention conprises the above conponents (A to (D) and optionally

ot her additi3esteanetasepard eetdnlly 2ppEphutrnqates arppat dc chyfrasanbeashy
addi ng a sol y, Lven I ent as
far as it di slgée}% %%?ogﬁélgggéglx&gseﬁghén??n%gﬁgﬁm(%]ﬂ Hg%%on??# ating

t he radi & i an, dehisiethy2f onmgmizid iand NnN-dineethyladeitbmyds, does not react
with these and has suitable volatility. Exanples of_ the solvent |nclude

propyl ene gl ycol R3HoSE KiAeSE: PRI S PEPIHEHEy I L¥ O MOBBRE AL FEPRTE et her
and_br opy! engenatfl JEADGhdneRle! ochBO!a0ered cpeodlvenl gieal k! e her

15 acetates su as éthylene g nmononet hyl et her acetate,” éthyl ene
gl ycol nonoendndmedhiydr ebher anceetadqeet pybp e wdlcolnmnoqetlml eé-‘thlwr acet at e,

di et hyl ene glgcol ggg%g%ieeth iCSE%'@HGPrqg%ben81 #XCfgne &hyl

et her acetat® a NMONOS &t her s

such as 1di etdw&mﬂe e&ﬁygl ¥t r ,dldmbnbxehdsm Ziheiptanhene, gi;ym;itmhhyl et hyl
ether, diethylene glycol diethyl ether and tetrahydrofuran; ketones such

as met hyl et® YJke?t'S'ﬁ hOXYRT AR TEn eMe Bk o} &rméfyaﬁaplen%em
k6t0a|00h0|535%¥ﬂb£§§rg §835Q963ahéfﬁyl1ihﬁﬁhok§butylproplonate n- butyl

4- hydr oxy- 4- nethylpentan 2- one)
acetate, i-butyl acetate n-pentyl formate, i-pentyl acetate,
n-butyl propionate, ethyl butyrate, i-propyl butyrate, n-butyl
15 Dbutyrate and ethyl pyruvate are preferred from the viewpoints
of solubility, pigment dispersibility and coatability.
These solvents may be used alone or in combination of two
or more.
Further, a high-boiling solvent such as benzyl ethyl ether,
20 di-n-hexyl ether, acetonylacetone, isophorone, caproic acid,
caprylic acid, l-octanol, l-nonanol, benzyl alcohol, benzyl
acetate, ethyl benzoate, diethyl oxalate, diethyl maleate,
Y-butyrolactone, ethylene carbonate, propylene carbonate or
ethylene glycol monophenyl ether acetate may be used in
25 combination with the solvent.
These high-boiling solvents may be used alone or in
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
30 components excluding the solvent of the composition is preferably
5 to 50 wt%, particularly preferably 10 to 40 wt% from the
viewpoints of coatability and stability of the obtained radiation

sensitive composition.



25. 4- hydr oxy- 4- met hyl hexan- 2-one; al kyl | actates such as nethyl |actate and
ethyl lactate; other esters such as ethyl 2-hydroxy-2-nethyl propionate,

et hyl hydroxyacetate, methyl 2-hydroxy-3-nmnethyl butanoate, nethyl

3- et hoxypropi onate, ethyl 3-nethoxypropi onate, nethyl 3-ethoxypropionate,
et hyl 30 3-ethoxypropionate, ethyl ethoxyacetate, 3-nethyl-3-nmethoxybutyl
acetate, 3-nethyl-3-nethoxybutyl propi ﬁhte et hyl acetate, n-propyl

acetate, i- RS Id aget E[ing rg t&ég! aeptate, i -butyl acetate, n-pentyl
formate, | pe&r%—aeﬁg—ﬁér nate, ethyl butyrate, n-propyl
but yr at e, 27 I - pmo@g'écﬂim:tt)ibam subsmqlmhtmytngahmf mﬂrgrthcm/bﬂ\f@m;ngt hyl
pyruvat e, r opyl Eyr yvat e, th acetpacetate, eth acet ogcet ate and

ethyl 2- oxob & FBLeE £ Lt Ruts 5hﬁ "t?@é’rtb%‘h‘éenté?@hbﬁél gueliﬁ% TAidakyPRne; and
am des such gsd¥tiRk e&ehbﬂ%ecoidi«k ftﬂ!e&%tcm’*cﬁé ﬁ%eﬁtqmenuon

N, N- di et hyl acet am de. t of these solvents, propyl ene glycol nononethyl
ether, @&thylene @Ih)ecmth(m%tﬂWleghercm aftléteprgwpmﬂ;emlqtcébast

AU e R e R I . LT s

cyclohexanonmnt&-dmeﬂtaﬁ@@ﬁ 3- hept anone, et hyl 3 met hoxypropr onate met hyI
3-et hoxypropr onat et hyl  3-et hoxypropi onate,

3- et hyl - mpﬁrép?%%’t@ igm f the sladiatipnpgepsitivs ate,

n-pentyl for mte, doneeemoeceé A prasBt YinWiiRioaNahea Shbwtrdry yrate,

i -propyl butyrate, n-butyl 15 butyrate and ethyl pyruvate are preferred from
the vi eWdoi nt3) ofexposibgl atylegstgpent df spee s:daﬂm’gyfarhm coatability. These
sol vent s I 0 i_nat f nore, .Further, a

hi gh- boi |'i ng(?)ol verﬁvea‘IL gfﬁn%s{lbenzyarocml)l % eteﬁtQC eé‘8°8u-n hex%i/I et her,

acet onyl acet pne, imeRhiagaR coapim €18 Ia(fterQiEWe)Uo!pﬁreﬁcl (o Be aeifenokd

1-nonanol, benzyl alcohgql, benzyl  acetate, eth I benzoate, diethyl oxalate,
di et hyl nml eate, to as "post-baKing” hereinafter

A detailed description is subsequently given of each step.

15 - step (1)-

A light screening layer for defining a portion for forming
pixels is optionally formed on the surface of the substrate, and
the liquid radiation sensitive composition of the present
invention is applied to the substrate and prebaked to evaporate

20 the solvent so as to form a coating f£ilm.

The substrate used in this step is made of glass, silicon,
polycarbonate, polyester, aromatic polyamide, polyamide-imide,
polyimide, polyether sulfone, ring open polymer of a cyclic olefin
or hydrogenated product thereof.

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

To apply the 1liquid composition to the substrate, a suitable

30 coating technique such as rotational coating, cast coating or
roll coating may be employed.

As for prebaking conditions, the resin composition is
preferably prebaked at 70 to 110°C for 2 to 4 minutes.

The thickness of the coating £ilm of the resin composition



r-butyrol actone, ethyl ene carbonate, propylene carbonate or ethylene glycol
nonophenyl ether acetate may be used in 25 conbination with the sol vent.
These hi gh-boiling solvents nay be used alone or in conbination of two or
nore. The anount of the solvent is not particularly limted but desirably a
val ue which ensures that the total amount of all the 30 conponents

excl udi ng the sol vent of the conpositiorfds preferably 5 to 50 wt %

particularly, referabH 10 to 40 wt% fromthe _vi evv§0| nt s of coatabl lity and .
stability oft r?efeéﬁFé B rhdiatifoHm sBRES tRRAFeEaRpdsPt# ot & YWt hod of

formng a cqdgrtifduiaeny ALt on2ito %ul@smqt@fﬁéﬂ tﬁleVEé\n&frai kyx wBEhod of
formng the color filter of the present invention by using the radiation

sensitive cotfPo®™b-on f or color filters of the present invention. 5 The

met hod of formsrgg acgplor filter conprises at least the follow ng steps (1)
to (4) which are carrled out in the nentioned order: (1) formng a coating
filmof $he radi atihereaétsrt ithe foamﬁas:a‘hmg fof1m he egpesedttoinaddation on a

substrat e; | east part. of the ating film (3)

devel opi ng t%émgl%’[ gg?#?rﬁﬁ% FEV1BF sttt Ay %% ®hBating the coating film
after devel opment fHeOrheidefs 18dd 4D tass " Pasy magmélglsmslelmﬂa&&bn
detail ed description is subsequently given of each step. 15 - step (I)

light screerithgavapdets radiafe¥qmi Agraupbraviniat gadistarng elpctdan is
optionally f {Epu%% Bgexs#é%&f t.ﬁge %HF&?EE_&L ratd(} lhl u d radi ati on
e

sensitive conp05| ion of t resent ~invention |s app to the substrate
and preb@kedna\celeargthr afel?20 itdwass)ohment so as to forma coating film The

substrate used in Ll §,5L R L3 TBdE 0 08! 255 e £ about 10 to 10,000
J/m°.
- step (3) -

The coating £film is then developed with preferably an alkali

15 developer to remove an unexposed portion of the coating f£ilm.

The above alkali developer is preferably an agueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecene or

20 1,5-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 generally rinsed after
alkali development.

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

As for development conditions, development is preferably
carried out at normal temperature for 5 to 300 sec.

- step (4) -

30 By post-baking the developed coating f£ilm, a substrate
having a predetermined red pixel pattern made of cured product
of the radiation sensitive composition for color filters can be
obtained.

As for post-baking conditions, the coating film is



pol ycar bonat e, polyester, aromatic polyam de, polyanm de-Im de, polyimde,
pol yether sulf one, ring open polyner of a cyclic olefin or hydrogenated
product thereof. 25 The substrate may be subjected to a suitable
pre-treatnent such as chemcal treatnent with a silane coupling agent,
plasma treatnment, ion plating, sputtering, gas vapor reaction or vacuum
deposition. To apply the liquid conposi?@on to the substrate, a suitable 30

coating techni que ch_as, rotatiqnal coat.i cast ,coatin r roll coating
may be enpl o‘ﬂfee%%rﬂiﬂyo}r’e Feé‘ga"% &gac%ﬂd?ﬁ oﬁgf,ort %@ F8s?h %%H%oesgl’t ionis
preferably prebaketheath7&kiiessl b €hé ormheldop4xal rEiles is Theefidriatigesssof the
coating filmof the resin conposition 29 is preferably 0.1 to 10 pm nore
preferably Ot 3-® 8mp BeFe prafierabilir LysS preflday 0.2 to 6.0 pmafter the
renoval of the s : f , ,ag film
I s exposed to radiqjélt\ii%gtr?r'Pﬁ%ﬁ%%é?n&%%%gggéhéﬁﬁg(gﬁggi 493‘??33?%”2% The
radi ati od ussEhposithpss Soepaimindgreesabfldluadiignenrts disperaeddherein,
radiation, far ultraviolet radiation, electro radi ation _or X.radiation.
The radiati o PBPErREiE PARLERA 9 AFSFETBLFE DPALS6 I SORMES fie tABse. of
the radi ati ofhress@b£irital| therebyt maifigdi € po88Pb Jé S form &E6RotSd 1ayBe
coating filmis then devel oped with preferablg an alkali 15 develoger to
renove an urh3ificscarpéeteomingd LR, cdRaMGrdi Phve Pixelapattems &M thevel oper
S preferablgeﬁg{rggggous sol ution of sodium carbonate, sodi um hydroxi de,

pot assi um hydroxi de, tetranethylammoni um hydroxi de, choli ne,

1, 8- di aZabi cycl o- [In théprésentecigaeatdon, the order of forming color pixel

patterns is not limited to the above order.

Color filter

The color filter of the present invention has red pixels
15 made of the radiation sensitive composition of the present
invention.

The red pixels of the color filter of the present invention
have high light transmittance and a high contrast ratio of 500
or more, preferably 1,000 or more when they have a £ilm thickness

20 of 1.60 pm.

In addition, the red pixels of the color filter of the
present invention do not have or rarely have foreign matter
thereon.

A color filter having red pixels with a high contrast ratio

25 of 500 or more and free from foreign matter produced thereon cannot
be obtained from the radiation sensitive composition for color
filters of the prior art.

The color filter of the present invention is extremely
useful in transmission and reflection color ligquid crystal

30 displays, color image pick-up devices, color sensors, etc.

Color liquid crystal display

The color liquid crystal display of the present invention

comprises the color filter of the present invention.



20. 1, 5-di azabi cycl o-[ 4. 3. 0] - 5-nonene. A suitable anmount of a water-soluble
organi ¢ solvent such as nethanol or ethanol, or a surfactant nay be added
to the above alkali devel oper. The coating filmis generally rinsed after
al kal i devel opment. 25 Shower devel opnment, spray devel opnment, dip

(i mersion) devel opnent, puddl e devel opnent or the |ike may be enpl oyed.
As for devel opnent conditions, devel op Is preferably carried out at

normal tenperature,fo . ) - .stepn - haki ng.the
devel oped coati ngeffhlel éﬁ)f%ﬁ gﬁ%@? ga%StﬁéLvéln%laa p?gﬁ}%ﬁaggéﬁt B%&J e%ig%éF
pattern nadenayf hawve edspibabld stahictbeer adbatexampdensthe \woloanpilstdn o8 f or
color filters can be obtained. As for past-baking conditions, the coating

filmis 30 WS 9BI§ FSEAtEt SIRYFAS 2308 2 - 06 SHPEE At RS ITRe

thickness of{iie fianmedaps ¥Slod i(TPr)S RREf @i v SubkPratd ddH) +niDre
preferably 1.5 to 3.0 Inn. Further, by repeating the above steps (1) to (4)

for |iqubd Sibsdmadei havirg cdre giodiomgfyteem aned jolinedptoagether dinsgerbed

therein, a blu i xel ttern and a green_pi X at.tern.are.fornme n the
sare subst 1ot BATEREBay TR FEe PPBeded o Eadih SPbe RO RIA 431 R TR0 g
pr edet er m nerhyead infégise 8hbteibefirect]. pat | ar ssbStrdthemafiubstfiaded b$0 I n

the present invention, the order of form ng color pixel patterns is not

linited to tFRITHAG/ENSCHLPT TolthT PRI ErivASURAEALE RIGINDA P fiéBent
the. present CTRUBRLCon e el pi NET S Br SThe CaPer iy rey B TR Tiloent
inventi d® hdopediigdibngbkidearsiectrades arel appoisgd toncactstotiwiri givh 500
a liquid crystal layer interposed therebetween. The latter
structure can significantly improve the numerical aperture,
thereby making it possible to obtain a bright high-definition
liquid crystal display device.
15 The radiation sensitive composition of the present
invention can provide red pixels having a high transmittance and

ahigh contrast ratio without foreign matter or with a trace amount

of foreign matter produced thereon at a high production yield.

20 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.

25 Synthetic Example 1
1 part by weight of

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, 15 parts by weight

30 of methacrylic acid, 25 parts by weight of N-phenylmaleimide,
35 parts by weight of benzyl methacrylate, 10 parts by weight
of glycerol monomethacrylate, 15 parts by weight of styrene and
2.5 parts by weight of a-methylstyrene dimer as a chain transfer

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



or.nore, preferably 1,000 or nore when they have a fil mthickness 20 of
1.60 [n. In addition, the red pixels of the color filter of the present
i nvention do not have or rarely have foreign matter thereon. A color filter
having red pixels with a high contrast ratio 25 of 500 or nore and free
fromforeign matter produced thereon cannot be obtained fromthe radiation
sensitive conposition for color filter “2f the prior art. The color filter

of  Lhe, P esenly VLAY, ' GXLATCLK, Laghiunlyobi AR SHOT Ao | ect i on

col or I|qU|d;crysta devices,
sensors, et genEdlygr ahd cihedt empestaiurel 6l e fhectiﬁmrsolluqmod m::yshalsedl spl ay
of the present invention hagrlses the color filter of the present

i nvention. 3P 84Hetedodvmerith §he Spduhionbygiaint BFn?ﬂ%tBPE§€WPeFﬁ$Eﬁ?|on may

have a suitalyre 35hbUeh Ur @neFRhFESAMH: et OFe fdf (@le reactebed ON a
substrate separate froma drive substrate having a thin filmtransistor

(TFT), ahd tdedudriopewas inthesy ehevated 305mbgteataéld19v5ngaxt1éaywle@9ht| | ter

o 0110 PR ok o B4R TEA orb IR 15, P RBRES L0 R N

manuf act ur ed:divtlnh@rﬂwae&ﬁQaﬁﬂbﬁ)lfofrldﬁcﬂjheﬁm Bodr isveas tbdbtalia ahmésm a thin
film transistor (TFT) fornmed thereon and a substrate having | TO (tin 10

doped i ndi uriitdeR ¥Rk seRtent @foppos¥dit o dhenobtnbtedresin had avi d
crystal |ayqg, igpt gbpgé@daﬁ&1%eﬂﬁt8‘ﬁelrb obde |BliLresSh YSIALSE rBRed as

significantly inprove the numerical ‘aperture, thereby making it possible to
obt ai n &0br ixgsinhi(§hidefinition |iquid crystal display device. 15 The

radi ati on sensitive conposition of the present invention can provide red

pi xel s having a high transmttance and a high contrast ratio w thout

forei gn mat t@ymidletict Axampreace anount

2.7 parts by weight of
2,2'-azobis(2,4-dimethylvaleronitrile) and 200 parts by weight
15 of diethylene glycol monomethyl ether acetate were fed to a flask
equipped with a cooling tube and a stirrer, 15 parts by weight
of methacrylic acid, 10 parts by weight of
w-carboxypolycaprolactone monoacrylate, 18.75 parts by weight
of N-phenylmaleimide, 35 parts by weight of benzyl methacrylate,
20 10 parts by weight of glycerol monomethacrylate, 11.25 parts by
weight of styrene and 5 parts by weight of a-methylstyrene dimer
as a chain transfer agent were then fed to the flask, the inside
of the flask was substituted by nitrogen, the resulting solution
was stirred gently, and the temperature of the reaction solution
25 was raised to 80°C to polymerize the solution by maintaining that
temperature for 3 hours. Thereafter, the temperature of the
reaction solution was further elevated to 100°C, and 0.3 part
by weight of 2,2’'-azobis(2,4-dimethylvaleronitrile) was added
to further continue polymerization for another 1 hour so as to
30 obtain a resin solution (solid content of 33.0wt%). The obtained
resin had an Mw of 15,000 and an Mn of 7,000. This resin is

designated as resin (B-2).

Example 1



of. foreign matter produced thereon at a high production yield. 20 Exanpl es
The follow ng exanples are provided for the purpose of further illustrating
the present invention but are in no way to be taken as Iimting. 25
Synthetic Exanple 1 1 part by weight of 2,2'-azobis(2,4-dine
thylvaleronitrile) and 200 parts by weight of diethylene glycol nononethyl
ether acetate were fed to a fl ask equig ed with a cooling tube and a

N phenyi mal el m do? F38BCRbLIRON, BBLYSELIG o A erfd ROl R 1 O,
wei ght of gligtetrel offoihdnePigneyt eRea] 135 pad tG. Iny Phginght Y¥1llswyesdeimnd 2.

5 parts by weight of a-nethylstyrene dieter a chain transfer _agent were
then fed toachlﬂpﬁs‘RE}tJt%in 7’1‘%4%%66fat91’eg“ﬁn§sip‘$/asl%§’ar§ﬁb%¥the&th‘H o

nitrogen, thaxaeayl bing $AlgirisaRtWasasSiod s8Rt W¥igRd+ Renlygnperature of
the reaction solution was raised to 80 Cto polynerize the solution by

mai nt ai nbng Ytedhoxyppepienate as grs@veodrweremixedhinddisphesed fpoethexr e of
the reaction .5.sal.utio s furth el evated to,100QC. . Q..5 pari by weight
of 2 5~ arolFaro DySEbRR, iR Mo SErdas diit, Sanged mf hatnBed bett e

pol yreri zat i Qilame®eraTol I®im hahQ8acBlreabby MiebtbishiMateirials50b Uf Lea.  sol i d
content of 33.1 wt% . The obtained resin had an Mwv of 30,000 and an M of )
10, 000. Thi £9edi2nhpurgct? PrapsFead PignendsidisPBrEfonSynt hetic Exanple 2 2.7

parts by weight Ofvﬁ. %&éf&taq%( a e LU IS M ES L BhE i fbn BREn29Pn LA E S by
wei ght 15 of diet fl enéa gl yco 1rgmnomet hyl eet her acet %)Itlgﬁv\gre Ped rtlo a flask
equi ppedOw tin the obtahged phgment ddspersiar wad mepanred by avdyparnic dight

met hacrylic aci.d, 10 pari.s by .wei ght w- car boxypol ycapr ol act one
nonoacr yl at €% _efgngalp?éh%@ Wi 3%? 186 o’

100 parts by weight of the obtained pigment dispersion,
70 parts by weight of the resin (B-1) as an alkali-soluble resin
(B), 80 parts by weight of dipentaerythritol hexaacrylate as a

15 polyfunctional monomer (C), 50 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1as a
radical generator (D) and 1,000 parts by weight of propylene
glycol monomethyl ether acetate as a solvent were mixed together
to prepare a liquid composition (R1).

20 Thereafter, this liquid composition (R1l) was applied to
the surface of a soda-lime glass substrate having an $iO; film
for preventing the elution of sodium ions formed on the surface
with a spin coater and prebaked in a clean oven heated at 90°C
for 10 minutes to form a 2.0 um-thick coating film.

25 Thereafter, this substrate was cooled to room temperature
and the coating film on the 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 through a photomask. This substrate
was then immersed in a 0.04 wt?% aqueous solution of potassium

30 hydroxide having the temperature of 23 °C as a developer for 1
minute to be developed, rinsed with super pure water, dried with
air and post-baked at 250°C for 30 minutes to form a red striped
pixel pattern on the substrate. This pixel pattern had a f£ilm

thickness of 1.60 pm.



of . N- phenyl mal ei m de, 35 parts by weight of benzyl nethacrylate, 20 10 parts
by wei ght of glycerol nononethacrylate, 11.25 parts by weight of styrene
and 5 parts by weight of a-nethylstyrene dieter as a chain transfer agent
were then fed to the flask, the inside of the flask was substituted by
nitrogen, the resulting solution was stirred gently, and the tenperature of
the reaction solution 25 was raised to 8 C to polynerize the solution by
mai ntai ning that tenperature for 3 hours. Thereafter, the tenperature of
the reaction solution was further elevated to 100C, and 0.3 part by weight
of 2,2'-azobi{1haAidhBE hydvai i aditkek! ga v@sroaddedit{yo further continue

pol yneri zation Tor another 1 hour SO as to 30 obtain a resin solution (solid
content of 33.0 w'en the &preeddixedePprhtemr waf Mhs6rved, tiwerudty adn Mh of
7,000. This J 140 S i.gna i - SR W xed

sol ution conésqeéltc‘{ér}gnﬁoﬁr%%%oggl‘ {fg’qﬁ?@r\ke. glﬁtgrg’?sgr)orﬁ @ur e e?f&b%ﬁ? pélxghrréht Red
175 and 6.1. Pi gniitienYehd ahradhbdtoai tyaofeilghpixeals gasfet: @t edswitiptheent

(A), 10 parts_ hy i ght of FKA- 47 as di spersant and 100  parts by wei ght
of ethyl 5 3'1-'%1]1%88%?’6@? vRer, (9f) @éﬁp\\j%"é e °anc11"m5pe|‘(§ed t oget her
wi th Di anondy FingoViekb, (&1 84e, nd®,).a bead nmill having a bead dianeter of
1.0 mmanufactured by Mtsubishi Materials Co. , Ltd. ) for 12 hours to
prepare a pignment dispersion. Wen the average particle dianmeter of the

pi gnent cont.aj . i [ i pi gnent di spersion was neasured by a
dynamic lig 4 158 bE 24 g A S 140 nm 100 parts by weight of the
obt ai nedopi gnent ditRpebsadied sibgtaEite Bysweaigdvwiddied betweshntd3- 1) as an
al kal i -sol ubl e resin éﬂg 80 parts _by weight of dipentaerythritol

hexaacryl at e1¥fsleCting BHAUAR i%ﬂeﬁ%‘?ﬁfg_ 19 pEjte 97 Bt £LOBY SRAGNES of
2-benzyl - 2- di-wgiddy @R 801 1 1l JHYIN8Y BOPNEIPE Idenianans - dwdfe 1@ngidbeal

generator (D) and 1,000 parts by weight of propyl ene
380 to 780 nm) from the back to measure the maximum and minimum

values of transmitted light intensity. The contrast ratio which
15 was obtained by dividing the maximum value by the minimum value

was 1,800.

Example 2
A liquid composition (R2) was prepared in the same manner
20 as in Example 1 except that 40 parts by weight of C.I. Pigment
Red 175 as the pigment (A) and 10 parts by weight of BYK-2001
as the dispersant were used.

When the average particle diameter of the pigment contained

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

A red striped pixel pattern having a film thickness of 1.60
um was formed on the substrate and evaluated in the same manner
as in Example 1 except that the liquid composition (R2) was used.

As a result, foreign matter was not observed on the pixels.

30 The chromaticity of the pixels was (x, v, Y) = (0.650, 0.345,

19.0) and the contrast ratio was 2,500.

Example 3

A liquid composition (R3) was prepared in the same manner



gl ycol nononet hyl ether acetate as a solvent were m xed together to prepare
a liquid conposition (R1). 20 Thereafter, this liquid conposition (R) was
applied to the surface of a soda-line glass substrate having an SIQ2 film
for preventing the elution of sodiumions formed on the surface wth a spin
coater and prebaked in a clean oven heated at 90C for 10 minutes to forma
2.0 pmthick coating film 25 Thereafter3® this substrate was cool ed to room

tenperature _and the coating fi on_the substrate, exposed to 5,000 J/nR
o Pt ot orPEah ERSRE0S I L adchet ch Rt Rt L e th® SEPR S ke sf

hi gh- pressure. nepeygment 880 175 Svgl. @ . (FiQmeneStel 16k 356 ihd waight wasibhen

I mrersed in a 0.04 wt% aqueous sol ution of potassium 30 hydroxi de having the

tenperat ure ¥f 40I6€ ag thegpiarepler(Hopnd 7qpagte L W gldvef dfedrefifsed
wi th super p(.g_ez)w%tseghe da[l'k%glé."—"'swub rdith RPRFIwdakededt agé%&ifn%:’ an§.

mnutes to forma red stri pt xel pattern on the substrate. This pixel
pattern Bad didpdmeionhwekaeassrmifedl o6 por B8shdursl tat poeparfe fapdiggentat t er

and chromati¢cjty When t forped pixel patter s observed t hrQugh an
optical mcr®t ec‘,lof’orgﬁ_ber? ﬁggt%\?eﬁ%%e %S‘F 68@3%&5“6 Tt ﬂg His &k .eng When
the chromat ogdridaidled BE e @bta¥Bsa ?ﬁﬁrﬂé@attedi%éfhitdiﬁ was RESAM DY a
anal yzer (of Tokyo Denshoku Co., Ltd.), (X, = (0.650, 0.340, 20.0).

Y,
Eval uati on lynagha d46hf as¢at tearinge mgbhad nett NAFs268t BMiwas sandw ched
bet ween two defl ' . . f ' l.at t nt,Si de
was turned whil ee‘?%kﬁ%t%g'?%gsg&?%g éﬁoe%%s%ﬁﬂqqg%lﬁm%%ﬁ%?hé%?'8%80 to
780 nm 1for o RAsba6KM® offe el Isubdte afe xamal valda tédi il fhe Védne madher
transmtted light_intensjty. The contr% r.a&i o whi¢h 15 ga% obt ai ngd by
di vi di ng t he®$raRi FEAm: ﬁ@g‘E?PFh@a\'ﬁ RGP A fEMBRSd L10B IR 3 ) reRiIred 2

As a result, foreign matter was not observed on the pixels.

The chromaticity of the pixels was (x, y, ¥) = (0.650, 0.338,
18.0) and the contrast ratio was 500.

15
Example 4

A liquid composition (R4) was prepared in the same manner
as in Example 1 except that 40 parts by weight of a mixture of
C.I. Pigment Red 175 and C.I. Pigment Red 177 in a weight ratio

20 of 80/20 as the pigment (A), 70 parts by weight of the resin (B-2)
as the alkali-soluble resin (B) and 10 parts by weight of BYK-2000
as the dispersant were used and mixing and dispersion were carried
out for 16 hours to prepare a pigment dispersion.

When the average particle diameter of the pigment contained

25 in the obtained pigment dispersion was measured by a dynamic 1light
scattering method, it was 80 nm.

A red striped pixel pattern having a £ilm thickness of 1.60
um was formed on the substrate and evaluated in the same manner
as in Example 1 except that the liquid composition (R4) was used.

30 As a result, foreign matter was not observed on the pixels.
The chromaticity of the pixels was (x, y. ¥) = (0.650, 0.342,

18.0) and the contrast ratio was 2,200.

Example 5



A liquid conposition (R2) was prepared in the sane manner 20 as in Exanple
| except that 40 parts by weight of CI. Pignent Red 175 as the pignent (A)
and 10 parts by wei ght of BYK-2001 as the dispersant were used. \Wen the
average particle diameter of the pignent contained in the obtained pignent
di spersion was neasured by a dynamc Iight 25 scattering nethod, it was 140
nm A red striped pixel pattern having iI'mthickness of 1. 60 pin was
formed on the sub%t nate. ndme\(/)all a(t)eaéi?r} terllse same npnner, as_in Eﬁngp e |
except that the I|qU|3u% Ot %1? W BseleTRS ' resu afm orergn

mat t er was e mbs&amp%m&d&ewmﬁ& 40 ﬁﬁribﬁaﬁhfdi@&tl of ty ndfixtiulre pfxel s
was (X, Q &’0 650, 0.345 19. Ox)ﬁ/a the contrast ratio was 2, 500.
Exanpl e 3 A ¢iquPaoEeRbAed 25 irp?s sPiFuRdr BRi 11 HE QatRignReFids  as

i n Exanpl e ]of_e@s%fs Ega£hé"$) gX)V‘Eﬁthi[O ‘i:far%s”b?txk@fgrgf ofCalyk - Psgnent
Red 175 and C Pi gnent ow 254 in a weight of 40/ 60 as the
pi gnent  GA) muhé@lpaersamywaeegﬂsteddndtmnn@am d(LBpenysmn weee gakaliedsol ubl e

resin (B) wer X|n and 5 d q%r‘ij on _were c r out for 4 hours

Lo enn o5 BRE RO R aRRE b Bt RYSFEY of ¢ he

pi gnent  congzatiied el di dnee e@tfat e Hi GhNPBON € SR Qﬁe%‘tamﬁéélpﬁgﬁleﬂy a
dynam c |light scattering nmethod, it was_ 250 run. A red striped pixel pattern
having a fi I%%Rﬁrékﬁésya%fmqa%edlprm FeEaisr Adghsnseaktening meteodnd

eval uated i S3@B gRnner as in Exanple 1 except that the |iquid
corrpositionn]( was used. As a result, foreign matter was not observed on

t he pixalos. The Ghredwttirdépes m.ﬁ{ethanJe)mI Isawiagy é)fi].;n thﬁ)ckne@@ ®50,60. 338,
18.0) and the contrast ratio was _500. 15 Exanple 4 A %w d conposition (R4)
was prepar ed\m Waghgog%ﬁpe olq.aﬁlﬁ%rsubstrate and evaluated 1n he same manner

as in Example 1 except that the liquid composition (R5) was used.
As a result, foreign matter was not observed on the pixels.
The chromaticity of the pixels was (x, y, ¥) = (0.650, 0.323,
15 16.0) and the contrast ratio was 1,000.

Comparative Example 1

A liquid composition (rl) was prepared in the same manner

as in Example 1 except that 40 parts by weight of a mixture of

20 C.I. Pigment Red 175 and C.I. Pigment Red 254 in a weight ratio
of 15/85 was used as the pigment (A) and 10 parts by weight of
BYK-2001 was used as the dispersant.

When the average particle diameter of the pigment contained
in the obtained pigment dispersion was measured by a dynamic light

25 scattering method, it was 140 nm.

A red striped pixel pattern having a £ilm thickness of 1.60
um was formed on the substrate and evaluated in the same manner
as in Example 1 except that the liquid composition (rl) was used.

The chromaticity of the pixelswas (x, v, ¥) = (0.650, 0.336,

30 19.0) and the contrast ratio was 940. However, the number of
foreign substances on the pixels was 20 on the average in a 100
um X 100 pm area, which means that the obtained product could

not be used as a color filter.



as.in Exanple 1 except that 40 parts by weight of a mxture of C.1. Pignent
Red 175 and C. 1. Pignent Red 177 in a weight ratio 20 of 80/20 as the

pi gnent (A), 70 parts by weight of the resin (B-2) as the alkali-soluble
resin (B) and 10 parts by wei ght of BYK- 2000 as the dispersant were used
and m xi ng and di spersion were carried _oqut for 16 hours to prepare a

pi gnent di spersion. \Wen the average par3t7i cle dianeter of the pignent

cont ai ned in_the. obtai j gnent di spersion was neasured by a dynam c
i ght scat t2(’5e‘%" &Y hRo ,aﬁheﬂengs 80 nm A red striped pixel pattern having a
fil mthickness of Al1&6Guiprompssioiowdra) vie preparedtin ahd «and mahadri n t he
sanme manner as in Exanple 1 except that the liquid conposition (R4) was
used. 30 As 2F rfdsHrREMPIoreicFTeREt At \ﬁag‘lﬁﬁPrﬁ&q%APeHagEstq’iévﬁ tsOf The

chromat i ci tyc Of. pgmBh¥ohea WaS ¥ t¥e plomEntO(HPnd1843artd byDleaBdtt he
contrast ratio was 2,200. Exanple 5 3(? A liquid conposition (R5) Wwas

pr epar ed 5i n @hBYEa2@00raardre dispersardnpéxe tsed@angt mixing 404 gkisperisgonei ght

of a mxture of C. |. gi&ner%t R Q&JS and Crcle'arpi grent Reg (fi77 iré.a wei ght
ratio of 35/%5 §8TTHE p g‘?rer?trﬁ ) Ahd fB Bar?s eby %%ﬁ? S BYK>188°5 as
the di spersant wenmensgte atcrddecpagt fflke diameter 6f thepdghehtichtagredf or 8
hours to prepare a_pignent dispersion. Wien the average particle dianmeter
of the pi gnelffttE@ﬁ’P&F‘ﬁEdegﬂlﬁﬁt@BFQFH%HOTE)WQWSUH?QSM%%H%% 14ghtured by

a dynamc |i erl ts [ 200 nm 10 A red striped pixel
&battt%???lg ‘E‘ﬁ?lg‘ﬁ&m 1@Qrfas hbo

pattern having a ness of 1.60 dun was formed on the substrate and
eval uat d® i n t he Sanedsdmmped phisellrpdixampl kaviingk s ditlmt Heicknes s| ¢ di. 60

conposition (R5 S used. a result, forei tter S not observed on
The o xel o e pbscRoTiea oo Fhe GritEgant i SiBtugked dn Y8E Ste BARRCE 5,0
15 16.0) andad ha maplasi oxaepd i théd Q8 quia rqoaipeish ol (@ ! wasl used.

The chromaticity of the pixelswas (x,y.,Y)=(0.650, 0.335,

e

18.0) and the contrast ratio was 1,500. However, the number of
15 foreign substances on the pixels was 80 on the average in a 100

um X 100 pym area, which means that the obtained product could

not be used as a color filter.

Comparative Example 3

20 A liquid composition (r3) was prepared in the same manner
as in Example 1 except that a mixture of 40 parts by weight of
C.I. Pigment Red 208 as the pigment (A) and 10 parts by weight
of SOLSPERSE24000 as the dispersant were used.

When the average particle diameter of the pigment contained

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

.A red striped pixel pattern having a £film thickness of 1.60
um was formed on the substrate and evaluated in the same manner
as in Example 1 except that the liquid composition (r3) was used.

30 As a result, foreign matter was not observed on the pixels.
The chromaticity of the pixels was (x, y, ¥Y) = (0.650, 0.306,

12.5) and the contrast ratio was 250.

Comparative Example 4



A liquid conposition (rl) was prepared in the sane manner as in Exanple 1
except that 40 parts by weight of a mxture of 20 C I. Pignent Red 175 and
C.l. Pigment Red 254 in a weight ratio of 15/85 was used as the pignent (A
and 10 parts by weight of BYK-2001 was used as the dispersant. Wen the
average particle diameter of the pignent, contained in the obtained pignent
di spersi on was rreasured by a dynam c li 25 scattering nethod, it was 140
nm A red striped L 1. 6 RO was
formed on the subs elcgl% § 3%42 w# g.rgf?’ré]q'zmannertma Sa"l’eg' arrpl el
except that dshdnl Eﬂampue:arrpﬂeept ottha(tr hmixiag amrdispbestidnm ovgaid eakyied t he

pi xel s was (X = 650, 0.336, 30 19.0) and the contrast ratio was
940. Howeveroit Ifé’r Prb%?‘mb?es fey @Fﬁﬁag‘ﬁb%t%i‘rﬂ?@s‘toﬂlf’ﬂ%r%’r%l s was 20 on the

average in a 100 m&%@&&%@#&@tl% &lariBansof Bﬁéé(@ﬁeﬁ?tc%h'ﬂﬁﬁiné)&()dum
could not be used as a color Tilter. 37 Conparative Exanple 2 Aliquid
conposi t bon inr Ehe whtapneppiguent dikpesshen wasmeasuned by Edunahic lightept

that a m'xturetf 40 pa %‘ (gy .v%/e' ht gé . 1. Pigment Red 254 as the pignent
(A and 10 pFAEeEy Relghios of BPR- 2890™%s the di spersant were used and

m xi ng and di sper i p&d skl ped Piketbatitlerhtalihigh® fismt th ivkeRSE6MA1 P6geENnt

di spersion. Wen the average particle dianeter of the pignment contained in
t he obt ai nedmpwgﬁemnnﬁ%p@rsh@rsumsrntamwayu@t@riantbelwmat magpert eri ng
met hod, it 1 [

t hi ckness of 1. é%q{ %emgg F%ﬁ?re mﬂlﬂgﬁgétor%gl BE&E &2‘551126{?%%{1%” t he sane
manner 18s in Exarﬁslexﬁsalte[ﬂoneb,en matdelri wps dot@nbp@svedmn thepivadsused.

cont rast rar e EOTEo6t Y e A peReL A Gt Y- 1815, gCsuBetRheos on

t he pixels virs. B0 apa the coermEd rAtdolwds @BoX 100 pm area, which nmeans that
t he obtai ned product could



not be used as a color filter. Conparative Exanple 3 20 A liquid conposition
(r3) was prepared in the sanme manner as in Exanple 1 except that a m xture
of 40 parts by weight of C.I. Pignent Red 208 as the pignment (A and 10
parts by weight of SOLSPERSE24000 as the di spersant were used. \Wen the
average particle dianeter of the pigmenggcontained 25 in the obtained

pi gnent di spersion was neasured by a dynamc light scattering nethod, it
was 140 nm whakedsStihprsl pigcel pattern having a filmthickness of 1.60 pm
was formed on the substrate and evaluated in the same manner as in Exanple

1 except thakt- t h@ FRGatdoRosRRest tivercqmeDs ikden mprisdngd A 2 #4gmentf orei gn
matter was S L o . h r LGl lL.xel s was
oy e BECRIRRG AR 1o Pats (cINE S ATRiarIbhin HordiferPb¥ e
Conpar at i ve deombriphéidn 3G &A dalguiudct bomak indnomefr 4hdwaangnahenrckdonalt he sane
manner as in Exanpl e cept _.that m xi ng and dispersion were carried out
for50 o8 umencrge e 4BS Baat Al EEndf A RSO RS SREratar SReratt o/ o

di ameter of the piigEEplghemt qiaNedomprided e bt adneRdrRi §FRNIT dipsgREst Oon was
measured by a dynam c |ight scattering nethod, it was 400 nm A red striped

pi xel pat t eRehaVpnapd beis| an taegiagesBanticlesdianatons opibd n ofieSO
substrate ang, gyl Ug%,gdtﬂé‘ é%&g%ﬁﬁf}ﬁafgei{seda%o#nchggpfﬁéexfsi(.cept that the

| i qui d conposi ti on ) was u As” a resul reign matter was not
observed on the pixels. The chromaticity of the pixels was (x, vy, Y) =
(0.650, .0Q.343, 15.0%_ and the contrast ratiq was 35Q. .39 ?%at i.s clained is:
1. A ra&Pat i<n se’*h‘.s"i1 +%%ﬁ%§¥vﬁcmt§9ﬁgcwl§lﬁﬁg( n® P1IPRRtan

al kal i - sol ubig) BeshikaliOsAuRAkYFedt | Q3! a BB RINCioAal monomer or a

combination of a polyfunctional monomer and a monofunctional
monomer and (D) a radiation sensitive radical generator, wherein

the pigment (A) comprises 20 wt% or more of C.I. Pigment
15 Red 175, pixels made of the radiation sensitive composition and
having a £ilm thickness of 1.60 um provide a contrast ratio of

500 or more, and the composition is used for color filters.

3. The radiation sensitive composition according to claim 1

20 or 2, wherein the pigment (A) further comprises at least one
selected from the group consisting of C.I. Pigment Yellow 83,
C.I. Pigment Yellow 139, C.I. Pigment Red 177 and C.I. Pigment
Red 254.

25 4. A process for preparing the radiation sensitive
composition of claim 1l or 2, comprising the step of mixing together
a pigment dispersion obtained by mixing and dispersing (A) a
pigment which comprises 20 wt% or more of C.I. Pigment Red 175
and has an average particle diameter larger than 300 nm in a

30 solvent while it is ground in the solvent, (B) an alkali-soluble
resin, (C) a polyfunctional monomer or a combination of a
polyfunctional monomer and a monofunctional monomer and (D) a

radiation sensitive radical generator.



copbi nati on of a pol yfunctional nononer and a nonofunctional 5 nononer and
(D) a radiation sensitive radical generator, wherein the pignent (A
conprises 20 % or nore of C.I. Pignent Red 175 and has an average
particle diameter r (unit: nm of 50 to 300, and the conposition is used
for color filters. 10 2. A radiation sensi tive conposition conprising (A a
pigment, (B) an al kali-soluble resin, a pol yfunctional nononer or a

conmbi nation of a I f c ]FHQ[} fn I and
(D) a radi atIQOH sgégs‘%étl\%ek?ggg{- %?;ra osl}@ev\#é?%dlr%3 t%%eeg‘? T E ;KB%

conpri ses 20sevdhtiwvenoompodition ofPlagyemhe ds Redms7%, tepi Xel s made of the
radi ati on sensitive conposition and having a filmthickness of 1.60 pm
provide a contrast ratio of 500 or nore, and the conposition is used for
color filterg, 3. A B@lé@‘i‘l&hh@%ﬁ%@%&tdl‘%l%%ﬂﬂﬁﬂgaﬁi@&gl% fiotekai m 1
20 or 2, wherein the pignent (A) further conprises at |east one selected
fromtheSgroQ@ Cl@is Stting of C. 1. Pignent Yellow 83, C.1. Pignent Yellow
139, C I. Pignent Red 177 and C. 1. Pigment Red 254. 25 4. A process for
preparing the radiation sensitive conposition of claiml or 2, conprising
the step of m xing together a pignent dispersion obtained by m xing and

di spersing (A a pignment which conprises 20 wt % or nore of C I. Pignent Red
175 and has an average particle dianmeter |arger than 300 nmin a 30 sol vent
while it is ground in the solvent, (B) an alkali-soluble resin, (C a

pol yfunctional . nononmer or a conbination of a polyfunctional nonomer and a
nmonof uncti onal nononmer and (D) a radiation sensitive radical generator. 40
5. Acolor filter having red pixels nade of the radiation sensitive
conposition of any one of clainms 1 to 3. 6. Acolor liquid crystal display
conprising the color filter 5 of claimb5.



