1 RADI ATI ON SENSI TI VE COVPCSI TI ON FOR COLOR FI LTERS, PROCESS FOR PREPARI NG
THE SAME, COLOR FILTER AND COLOR LI QUI D CRYSTAL DI SPLAY Field of the

I nvention 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 transmssion and 10 reflection calor liquid crystal displays and
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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-vision TV's, demand for a color liquid 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”



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
col ored |l 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 sensiéive conposition containing this
pignent is used, foreign matter is produced on pixels, thereby reducing the
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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 Dbecome apparent from the following description.

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

polyfunctional monomer or a combination of a polyfunctional



3 nmonomer and a nonofunctional nononer and (D) a radiation sensitive

radi cal generator, wherein the pignment (A conprises 20 w% or nore of C. 1.
Pigment Red 175 and has an average particle dianmeter r (unit: nn) of 50 5
to 300, and the conposition is used for color filters. Secondly, the above
obj ects and advantages of the present invention are attained by a radiation
sensitive conposition conprising (A a_pignent, (B) an al kali-sol uble
resin, (C) a polyfunctional nononer or 3a combination of a pol yfunctional 10

nmononer and_a_ nonof t] : di a n_sensiti V& radi cal
Generator. BRRPE ra#ﬁ‘%‘%m°%%ﬁg‘9?§§@%8§p?*f‘é%n§db 4 PR A v et
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filmthickness of 1.60 pmprovide a contrast ratio of 15 500 or nore, and
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attained by a co lter having red pixel e above radi ation
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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.



di splay conprising the above color filter. 4 The present invention wll be
described in detail hereinunder. 5 (A) pignent The pignent in the present

i nvention contains C.1. Pignent Red 175 according to color index (C.I.

i ssued by The Society of Dyers and Col ourists). The pignment in the present
I nvention may optionally further 10 contain other pignent. The above ot her
pignent is not particularly limted but , preferably an organi c pi gnent
because high purity, highly transmtting col or devel opnent and heat
resistance are required for a color filter. 15 Exanples of the other
organi ¢ pignment include conpounds classified into a group of pignents
accordi ng to col oThe rpieesentspeventien |willomeodasderikad nip tdedtafidl | owi ng col or
i ndex (C.I.L nunbers: C I. Pignment Yellow 12, CI. Pignment Yellow 13, CI.
Pi gment 20 ?EFFBVF%EE' C. |. Pigment Yellow 17, C. 1. Pignent Yellow 20, C.
. Pignent Yellow 24, C.I. Pignent Yellow 31, C |I. Pignment Yellow 55, C
. Pignent Yellow 83, C. 1. Pignent Yellow 93, C.I. Pignent Yellow 109,
C. 1. Pigwent(AYel pdameénd, C. |. Pignent Yellow 138, C.I. Pignent Yellow 139,

C.I. Pignment Yell 1530, C I. Pignent 25 Yellow 153, . C.l. Pi nt Yel | ow
T5a. C 1 Pi grent THeimgneTsan thE FEsenr aftepiog fintatns ¢ PLPImSRE vl | ow
168 and C.  IredPhg5eadcornlgO®o2ddlof . inddd qEent ; Q@R Dy @hel sobigRENt
Orange 13, C.I. Pignent Orange 14, C 1. Pignent Orange 24, C 1. Pignent

Orange 34, ©f DyepsgmhtColgurdstaye 36, C.I. Pigment Orange 38, C.1. Pignent
Qange 49, c 1. Pramaanet 3ot Rretens iRy nbPUREs OBn fp rur BT
Orange 68, GConltaili gty fdomege.70, C.I. Pigment Orange 71, C 1. Pignent
Orange 72, C. |. Pignent Orange 73 and C. |. Pignent Orange
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



5 74; and CI. Pigment Red 1, C.I. Pignent Red 2, CI. Pignent Red 5, C.I.
Pignent Red 17, C I. Pignent Red 31, C I. Pignent Red 32, C.I. Pignment Red
41, CI. Pignment Red 122, CI. Pignment Red 123, CI. 5 Pignment Red 144, C. I.
Pigment Red 149, C.I. Pignent Red 166, C.1. Pigment Red 168, C.1. Pignent
Red 170, C. 1. Pigment Red 171, CI. Pignent Red 176, C I. Pignent Red 177,
C.l. Pigment Red 178, C 1. Pignent Red5179, C. 1. Pignment Red 180, C 1.
Pigment Red 185, C. 1. Pignent Red 187, C.I. Pignent Red 202, C. |. Pignent
Red 206, C. hL,.10 Figment Red 207, C |I. Pigment Red 209, CI. Pignent Red
214, C.|. i gment Red 220, C.I. Pignent Red 221, C.I. Pignent Red 224, C.I.
Pi gnent RedC222,PigmentFRefrdnt C Red P24ftent Red P gfrent PlRgrie265RedC5| .C. IR gnent

Red 255, C |. Pi t. Red 262, C |. Pi t Red_264 and. C. I._Pi t Red
272. 15 AL PAgERORE dfeck off FIGMERRCNG oty Coho! ATRITOREE 72 1 ment
Yel | ow 83, §4ghenfire®li, Yeltl obi it Red 123, 06ED! PRefMeAf RedRE3C ¢.1 P gment

Red 254 is preferably used out of the above other oOrganic pignents. The
above other Pogyent Redi henCsI mijigmentRedl 349n€.dr Bigmedd Redili6hat¢ oh of two

pi gmont Rea?198eRE M58 148, 6¢ Zrananent e 170y 8- R bed 1 e vt ar1
preferably pQqmbft Rea™Dfe, cBY. UhighBnt Heu PYIMRNT. Pidfbnd K&A378aVE NG, a high

contrast ratio and high transmttance 25 and free fromforeign matter can
be obt ai nedPipmenh&®egdr ket . I n\Pdgmeot Red 180, B.dnefigmead RS 180d ©ther

i t i ifj.ed b - Llization, - ipitation,
PoPvent cf EAEmERt 8B Taty BoR: BiEhelt e 6045 Cr. ERumeh mef PR ot
before wese. P3gméhe RREGE2ZEDE CPAL tHigmendi R Doy, IC.QUPigmdhd REd 212g @i pnent

used in the present invention is 50 to 300, preferably 50 to 200. By using
t he pi gment PREWERE Re9e22Qofe Lafdiggat iad 22l e dilanRigmient; Red @24pj el s havi ng

a high cont paghehatiey 204, b 9D B/ ARV AdLDES, C.1. Pigment Red 254, C.I.
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



and free fromforeign matter can be obtained. The term "average 6 particle
di aneter" as used herein neans the average particle dianeter of secondary
particles which are agglonerates of primary particles (single

m cro-crystals) of the pignent. As for the particle size distribution of the
secondary 5 particles of the pignment used in the present invention (to be
sinply referred to as "particle size digtribution" hereinafter), secondary
particles having a particle dianeter of (average particle dianeter 100) nm
or |ess accguptscidiaitewhd Ofs el heRbehopabhy AR Wibabenpasthaned on the
total of the secondary 10 particles. The pignment having the above average
particl e di direneterofl segandary pastieles whicha@reagaliomeratpsafapetndsy ni xi ng
conmer ci allé Eva_JLI atil e C.|l. Pignent @e :}75 (%ﬁner.all havi ng an aver age
particle di BAEFEFSSrGAPILRSTO TS tanE ) ot i BRIy ér pigment 15
(general 'y havi ngagrecya@hagpapeitié! £i4d @BteivheiGerof e 36Conaaty
preferably with a dispersant and a solvent as a pignent m xed solution

whi | e it5i spgrbigkessiath thenpigmenicised inpthe paesendr inventian| (te deli sperse

in the solvent..Th t.aLned. phgne | S . rall.y in the form a, pi gnent
i 'sper i on. ST asarerer 5 o BREC i< e SRaTas beBRb oRer BB bkt

di spersi on kgcenddrplpartegeteHaviming Pareicle alamdtids ofafaberagéc and
noni oni ¢ di spersants. Qut of these, a dispersant containing a conmpound
havi ng an uperhiste Iddaneten Ha0p¢frm prdlessd ageountetifioah@0 et drdneper sant "
herei nafter) | r 25 T ur et e | p by the
formula R- hﬁ?%%ﬁfﬁ&e g’ﬁg E(r @%@?oab‘(ﬁ]%daﬁﬁa?ﬁ%hgﬁiy d{f it?:l;g/c%?é&gé omatic
nonoval emt @arpidtYesl ent organi c group, and the polyvalent organic group is
bonded to a group _having anqt her urethane bond or other group) and may be
exi stent in a |ipSpRiPLoRelE Rayioqdihg agﬁv%taﬂfa'?gﬁrﬂqqtd-c&?d%}&‘&ﬁ?tra%d in
the urethang,basefl di SRS butidn BBH bR SEpM-by heRind RohheraBh 1 ¢hai n
and/ or side"chain of the urethane-based di spersant and at | east one

ur et hane bomsrasdgble C.I. Pigment Red 175 (generally having an average

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,



be existent in the urethane-based dispersant. Wen two or nore urethane
bonds are existent in the urethane-based dispersant, 7 they nay be the sane
or different. The urethane-based di spersant is a reaction product of a

di i socyanate and/or a triisocyanate, and a pol yester having a hydroxyl
group at one termnal and/or a polyester having a 5 hydroxyl group at both
termnals. Exanpl es of the above diisocyanate include aromatic

di i socyanates such as benzene diisocyanates i ncl uding

benzene- 1, 3¢fi{ Spey apattealdmbesE eirrdrefit di | socyanat e; tol uene

di i socyanates 1ncludi ng toluene-2, 4-diisocyanate, 10

t ol uene- 2, 5- di i sotyanuedhanetbased AiGpgirsant yishat seantiion product of a

t ol uene- 3, 5-di.i. socyanat e; .and xylene diisocyanates includin .

1, 2-xyl ene- 14SGPYRNARRAZOE 18 2E5TRSoETaRdLe (T polygster having a

1, 3-xyl ene- & Ly B OnGUpAhe, ofe StedthBi3- dndy 6F | & GSYBAEE®r having a
1,3-xy|ene-4?g?g¥?socyanate, 1,4-xy|ene-2,5?diisocyanate and 18

1, 4- xyl ehe- Ryeraxyl casonpags. bekhnigmaringlst.he above triisocyanate include

aromatic triisocyanates such,as nzene triisocyanates.ingcludin
benzene- 1,2, 411 EROR e Y tpngBas (b ypRREY PR fid HrpHale]
benzene- 1, 3d5ikbtyamenedaueh 48! bemferd idiseeypariBss | id1wding 20
tol uene-2, 3,5-triisocyanate, toluene-2,3,6-triisocyanate,

t ol uene- 2, 4 bsngenpesh idsecyapateapdneenzenes 1y A-fideoayrnate; 5A4USHR ene
triisocyana baeLludi ng 5 1 5 G
1,2-xy|gne-%ﬁifé- r||é%gﬁg%%§3§¥§§9%9§?§§?é%egii%ﬁ%- rﬂ%?ocyanate,

1, 3- xyl #0e- 2odnéner2 | Satiyiaoeanatéd, 3toduemes 2465361 ¢y Snctyea maide,
1,4-xylene-2,3,5-triisocyanate and 1,4-xylene-2,3,6-triisocyanate. 30 These

di i socyanat §91888et1 3 3 HdpFraeRetanANb CafbheocYANd LSt JRGIHELNGN of two

or nore. 1,2-xylene-3,5-diisocyanate, 1,2-xylene-3,6-diisocyanate,
1,3-xylene-2,4-diisocyanate, 1,3-xylene-2,5-diisocyanate,
1,3-xylene-4,6-diisocyanate, 1,4-xylene-2,5-diisocyanateband

15 1,4-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,
1,2-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,
1l,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



Further, the polyester having a hydroxyl group at one termnal and the

pol yester having a hydroxyl group at both termnals are selected from

pol yl act ones having a hydroxyl group 8 at one termnal or both termnals
such as a pol ycaprol actone having a hydroxyl group at one term nal or both
term nals, polyval erolactone having a hydroxyl group at one term nal or
both termnals, and pol ypropi ol act one ?avi ng a hydroxyl group at one 5
termnal or both term nals; and pol ycondensation pol yesters having a
hydroxyl grgdpord t@imibalmbAabot tediinkeENtheh sassyepfpolgéagebméfwﬁ@ne

t erepht hal at e havi n%ya hydr oxyl group at one termnal or both termnals and
pol ybut yl enbayir® #hthiyArekEl hghour) ata ongdEexpingt aup bethoterménaddal or both

and e abobel o YACLEPSBRRFRYIRE s PGS gr bt Sond bRt Raf BEORLY 00

used al one esrmin&XyIbafiadtpclypbplivladton® havinfea hyarbaie-dirnngradi ger sant
in the present invention is preferably a reaction product of an aromatic

di i socyahat EemRiEnal T, beshy Faribifl Sia @AgPalviGendsigatgonpupodyeshers er ni nal
d/ | ] . b ] . Leul arl
anda/;or po XE@%@{E?&%@%?%@% (a:q&)c@' ?’E%ngr&‘ﬂnlﬁtal 8t hbc%%i{ g‘ﬁgﬁ%ﬁalgaéﬁéﬁu arty

preferably a'rea ol uene "di1 socyana

pol ycapr ol aasopelyestivigna hgtephtialgiteupasting odchydokylalgrang/ at éne
pol ycaprol act one having a Qldr_ox | group. 20 at both termnals. Conmercially
avai | abl e pregnERal 6F hatd %‘FHE%}‘[I@-%881YB?%%HFWPMW@%WEIEFKA

Chem cal B. V. ] 8 ( ENelinfina®or b )t & J@igbar on (Kusunot o
Kasei Co., \f{tﬁydﬁjﬁ%%rd}%ﬁo?ﬁ@%ri es anaTr ggeng%leg 25 l% wei ght aver age
nol ecul 3@ wei ght The abpwe poflypstenss haeing aiydsoxgll drpugelt qree hemnimal
chromat ogr aphy (GPQ) of the urethane-based. di spersant in the prese

Cventi on | Bnt e riers PoLY BBt RETTOR S ML BF SFB Bty POE OSBRI, 000,
The above ugpgihpaendias el oeS BE! $RNESmBTRA tRBnUS L0t wd WYe nre .30 i1 N conbi nation
of two or nore.

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



The amount of the urethane-based dispersant for the preparation of the

pi gnent dispersion is preferably 100 parts or |ess by weight, nore
preferably 0.5 to 100 parts by weight, nuch nore preferably 1 to 70 parts
by weight, particularly 9 preferably 10 to 50 parts by wei ght based on 100
parts by weight of the pignment. Wen the anount of the urethane-based

di spersant is larger than 100 parts by gwei ght, devel opability may be

i npaired. 5 The sol vent used for the preparation of the pignent dispersion

may be idenpisedrdiayt 16 Elbvephrdhivghwed dit BasE8SG hbedpattes Bynaéigit for the
radi ati on sensitive conposition for color filters of the preSent 1nvention.
The anount of thiecpigmiepdnt Whenlthemamonatmicphe arethane-baged ddspensanit

di spersion is preferahl to Q0 par b ight....nore _preferably 700
to 900 part%sb arv%‘?’bﬂtt%a%‘aggg %%r%%g)ypgfetl h%byéi%m%%?a oJTlJIrPP)fe ggﬁ%nt. To
prepare theijppgiwsd. di spersion with a bead mll, glass beads or titania

beads having a dianeter of about 0.5 to 10 nmm 15 are used to m x and
di spersedthe pi gnéhe splwentsysadi 6or vihe @reparpsienodedthe igmedti ng wat er

o L o bl B S LBl bt ey egleradly

to 80 % of Ff.ie capaci e anoun m xed

sol uti on i nheeétnafiernreirethdl yad{htiorbGetsativdecompuasiitipn?2@oef coéber m | | .
The processing tine is preferably 2 to 50 hours, nore preferably 2 to 25
hours. To pifégﬁ?%s t¥He thegREREeRF sheYald®™ith a roll mll, a three-roll

mll or two-roll 'é'atn[&}:ﬂggﬁf UsRA sb Oyl O Tfeda f?ﬁetﬁiegg?%arﬂﬂﬁpo%ohgéei on

while it is cooled w I ng water or the e I nterval t ween
rol s i3%0prefignabt \dikpeFsionris geeferabdyshe@riond, 00 cearts pyetveighht y

orof erably BOFS BESHRRARIY TR0’ B9 b R Pinm bol Uedphfaraetin BB PEFES i ze
distributi orgyot\,eigﬁ,t R £0 gl pii@-méﬁﬁ. pi gnent di spersion thus

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 1like.

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-rollmill may be used to process the pigment
mixed solution while it is cooled with cooling water or the like.

25 The interval bétween rolls is preferably 10 um or less,
andshearingforceis;meferablylosdyn/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



30 prepared can be neasured by a dynamic |light scattering nethod. (B)

al kali-soluble resin The al kali-soluble resin in the present invention is
not particularly limted if it serves as a binder for the pignment 10 (A
and has solubility in a developer, preferably an alkali devel oper used in
t he devel opnent step for the manufacture of a color filter. The

al kali-soluble resin is, for exanple, ajpcopol yner of a pol ynerizable

unsat urated nmononer having an acid 5 functional group such as carboxyl
group, phenhj cahy X golgboUpty oin Hldef@il6pét| dpts fafatiid adt Bekali

copol yneri zabl e unsaturated nonomer. (to be referred to as "copol yneri zabl e

unsat ur at ed CHSHRRT 'usker dPnbhe HgVelCPRRPLesEEP tFRX Jdie Manufastere Rt ur at ed
monomer  having,; 40 1Ga5bo e g{l%é@.i(-EB}'liQﬁlé el&died o 0 fﬁ% eﬁ%rgf Yla
group-contalnirng unsaturated nononer ereirnafter) i'nclude unsaturated
nmonocar boxy kbpozgmels ofus [pcdymenttabhe yisatugated momoimes Kaving an acid
a-chloroacrylic acid and cinnam c acid; unsaturated dicarboxylic acids and

anhydri des EHBFELPNLEROUR SWePett CATPEY haFere - MARRIELY SO HInEF PP aci d,

i taconi ¢ acid, ghi AGHY GcABNYEbhHCand ! dtHAGO %Po%éiri 1d arltarabbydri de
and nesaconi ¢ acl d; unsaturated polycarboxylic acids having three or nore
car boxyl gr oopemend(tareydeifdesed ey e ;" copodjheri glbs Wredturpiedy| | ester s

of a polycarboxyljc acid ving two or nore carboxyl groups such as 20
nnno[2-(netH?BSW%?OS“%BS%QF%??f ucci nate and
nono[ 2- (et h) acr yE@yhoy e thePBb phét a0 un FRERLAEL Mitfilofle?! BavPhg 2

pol ymer having a carboxyl group and a hydroxyl group at both term nals such
as W cib boxyeatbosayprataun Ohe beorefereld) ta agl "HarboXy 1@ rourf- consedning boxy |
group-cont ai ni ng. _unsat ur at ed_.npnoner s th)acrylic acid no[ 2- (et h)
Sery] oy ! oxyPrarrEated Meblogr s RAFEEIdesalorpETRnY) e Bk aratD et hy ncry1 at e
are preferr a@dnocafBoRpIteacadd Bich 5 quiethyatay i dGJiES atré el BBIQ[TEr S

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)acryloyloxyalkyllesters of a
polycarboxylic acid having two or more carboxyl groups such as
20 mono[2-(meth)acryloyloxyethyl]succinate and
mono{ 2~ (meth)acryloyloxyethyl]lphthalate; 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)acryloyloxyethyl]succinate 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-oa-methylstyrene,
m-hydroxy-a-methylstyrene, p-hydroxy-o-methylstyrene,



30 may be used alone or in conbination of two or nore. Exanples of the

pol yneri zabl e unsat urated nononer having a phenolic hydroxyl group include
o- hydr oxystyrene, m hydroxystyrene, p-hydroxystyrene,

o- hydr oxy- a- net hyl styrene, m hydr oxy-a- net hyl styrene,

p- hydr oxy- a- net hyl styrene, 11 N- o0-hydroxyphenyl mal ei m de,

N-m hydr oxyphenyl mal ei m de and N-p-hydypxyphenyl mal ei m de. These

pol ymeri zabl e unsat urat ed nononmers having a phenolic hydroxyl group may be

used al one ¥o-HydrRphahyDiadintiiie ,ON-fPhedrodypghenhiiinasedhiddeand
pol ymeri zabl e unsaturated nonomer having a sulfonic acid group include
i soprene s TRM¥ACEYRRgRYLRR LA sul fonic acid. These pol yneri zabl e

unsat ur at ed m)nOmr‘%{eééﬁ%if%&ﬂféﬂhgqms%tu?‘%gd%\Bﬂﬂﬂe ¥1a9§n S or in

conbi nati on of t Exanples o e cop ynerl e unsaturated
nononer i nchydieoxyec gooun oAy e haed ragoae(dxelth)camm;thayiogrofupn@brame term nal

f | | | h h ol t | th
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referred toa%%lfBﬁE&%@&%ﬁ hﬁ‘l%'d@%fstog lené%d‘i‘f(:%%%dﬂd‘ﬁrﬁﬂb Gyfene

mal ei m des such as N phenyl nal ei m de o- hydr oxyphenyl mal et m
N-n}hydroxyﬁubfgnxnﬂaauﬁ de, N-p hydroxyphenylnale|n1de

N- o- net hyl phenyl ei md hen Ielnlde
N- p- met hyl phenyl :@F 9@“‘ mngfnﬁraglavmg a sulfonic

N-m met hoxy pBea V48U iy e amedZQlBhe @tlhpémb@ﬂatf@d JEhS, o tbre .

N-substituted mal ei m des such as N-cycl ohexyl nmal ei m de; aromatic V|nyI
conpounkds such asEX@nBﬂr@@f &hﬁe@mbmwré#@bl@ vhsgturdieghaonemernyl t ol uene,

p- V|nyltoluen chI n nethoxys yrene,

p- met hoxyst yr%lu(i)e %ﬁgeﬁgggmﬁrﬁ% E}ﬁ%%m%%:?%%qyl ﬁrﬁ’gﬁzyfzn%’f‘%yl et her,
p-vi nyl benzye sty (ﬁi lae@olymerlmiémnaﬁ ghmhdglhcletéserpolystyrene
n}V|nbeenzngIyC|dyI et her and. p-vinyl benzyl gl ycid et her; indenes such

as indene aRflyRethth(metidAcryimten ReAYed- 9&FB$XW%®§C§&Lﬁtﬁsaﬁét hyl

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



(meth)acrylate, ethyl (nmeth)acrylate, n-propyl (meth)acrylate, 30 i-propyl
(meth)acrylate, n-butyl (neth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl (neth)acrylate,

2- hydroxypropyl (neth)acryl ate, 3-hydroxypropyl (neth)acryl ate,

2- hydroxybutyl (neth)acrylate, 3-hydroxybutyl (neth)acryl ate,

4- hydroxybutyl 12 (nmeth)acrylate, allyl, (neth)acrylate, benzyl
(meth)acrylate, cyclohexyl (neth)acrylate, phenyl (neth)acryl ate,

2- met hxoyet ﬂﬂéu{)r&&?la@éylanqu Jmehtanasyeiivd, bERRlachytRf ferylate,
met hoxydi et hyl ene glycol (neth)acrylate, nmethoxytriethylene 5 glycol

( et h) acr yl @¥eloheaylokpetbacaratsl.y ebpnyhetmydvapradate., net hoxydi propyl ene
| | t ' h ' ' |
Uty acry| ARtnkoRES Oehiery  BEL L) SR Rintie Ty TpEPENRAY R

(et h) acr yl méHostyd&athyderne giyovdal(kgithfacbprateat ae thoghtase 8y Lerasn noet hyl

nmet h) acryl ate, 2-di net hyl an noet hyl nmet h) acryl ate, 2-ani nopropyl
E met h§ acx §| gt¥col émaFmnga@\ﬁenomty;Wr}mYﬁﬁae@Amc& (methy ?Eﬁiﬂr%;ﬂ

(meth)acryl 3= di | 299 HQPT, Il : nsat ur at ed

gl yci dyl car %)l(y atlégggg%%mé(tsﬁ;% é;ﬂlilgﬂf%é?ﬁg%%;’c%ﬁ%%tsg?ygi nyl carboxyl at es
such as vi nyhetitidatyd atel ndicyqiragenirdtienyVi (e tiutcpyaaeeand vinyl benzoate;
other unsaturated ethers such as vi rr%l met hyl ether, vinyl ethyl ether and
al lyl gl yc? thyae¥s3-PRFROXYRERR¥Y 1y d 6%66{?%?%@?%91@' FR¥acrylonitrile,

a- chl or oacyylanj 441880tk Ak AYRE andRoSYRP dSiryigaLYEat sdcRMles such

as (nmeth)acrylamde,” a-chloroacrylam de and 2- hydr oxyet hyl
(et h) ak¥ y| aramtinoehiyl dingphhacrylady,ugatidde thelmsiroedhyads 1, 3- but adi ene,

used 25 ol bAEERISY et e RaPTHIPIOORhD (B SRR TR of the above
copol yneri zabaﬁnémgatauﬁﬁbgéownocm@)acma@apnzm&ris}opwoﬁymst i tuted
mal ei m des, 2-hydroxyet hy

(meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;

unsaturated glycidyl 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; vinyl cyanide compounds such as
(meth)acrylonitrile, a-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



(meth)acrylate, benzyl (meth)acrylate and glycerol (neth)acrylate are
preferred. Qut of the nmacronononers, 30 polystyrene nmacronononer and

pol ymet hyl (neth)acrylate nacronononer are particularly preferred, and out
of N substituted maleimdes, N phenylmaleimnmde and N-cycl ohexyl mal ei m de
are particularly preferred. The alkalii oluble resin in the present
invention is 13 preferably a copolyner~(to be referred to as "carboxyl

gr oup- cont aj_ni I " [ t.er f_a carboxyl. _qgroupscontaini ng
unsat ur at edp%ﬁ%ébﬁ%%gggég%%?ngﬁ zbaeol)réa%eﬁﬁ%étt? a?gled cr#r?c?ﬁg'} 5 The
car boxyl gr gupupofdritidiniggCeppbyymerT hepethafdblty 6f £ adbok®l (to be
referred to as "carboxyl group-containing copolynmer (I)" hereinafter) of

(a) a car boSyPURTRIP-LHANG HPRLUTALRE FORCBET nBRG NRICARAHITREAEARAY (b) at
| east one S%E%&EP%J&)%PBR&W oup consi sting of polystyrene nmacrononer,
et

pol yrnet hyl acrylate macronononer, N phenyl mal ei m de,
N cycl ohexyl mal ei Thelezarbdxydr gxgep hgdnfairtihgacopdaymer hienpriefefrabln)acryl at e
and glycerol (neth)acrylate and optionall Y'Pé-ﬁlﬂ a_nonomer m xture containing

at |east on&°BRI¥WRYRd ¥ &% FRECHFRAPTC Ghs BY bf TEQUR SR LAABERG
h I l(13% ; '
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particul arl erably a copol yner eferre car boxy
gr oup- cont aunsaucapsd moeomért Icompoaest readd €b) atoledst onecselErteld from

group-cont ai_ ni ng unsat ur at ed _nongner_ conponent contai nin neth)acrylic
acid as an $?§e8¥?‘éﬁ’ enfd aﬁdp%Y CORaMPAGT ABABT D (H%Q&H‘?th%i
acryl Othquhﬁih?ﬁéfﬂdlﬁi Sacirbinofibmet EARIpHRAG 1881 88k Ede f r Om the group

consi sting of polystyrene nacronmoner, polymethyl (nmeth)acrylate
macr onononmeN-cyslohexgimediedmidde, 2 Nnydreaxaiedhylmbinetin) alerylatey dberget hyl

(et ) a1 AhenPROEH AR BRGUELE gissi sl S TGRSl 200,
group consi & méxbnEr iy efe cofiftbiylng 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]succinate, benzyl (meth)acrylate
and glycerol mono(meth)acrylate, copolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate, N-phenylmaleimide,
styrene and allyl (meth)acrylate, copolymer of (meth)acrylicacid,
mono[2-(meth)acryloyloxyethyl]succinate, N-phenylmaleimide,



(meth) acrylate, allyl (meth) acrylate and phenyl (neth)acryl ate.
Il1lustrative exanples of the carboxyl group-containing copolyner (11)

i nclude a copol ynmer of (neth)acrylic acid, 30 nono [2-(neth)
acryl oyl oxyet hyl | succinate, benzyl (meth) acrylate and glycerol

nono( et h) acryl ate, copolyner of (nmeth) acrylic acid, nono[2-(neth)
acryl oyl oxyet hyl ] succi nate, N-phenylnmalgam de, styrene and allyl (neth)
acrylate, copolyner of (meth) acrylic acid, nono[2-(neth)

acryl oyl oxybéhzy]l sinediv)aceylak e el |stylrens), deopddmereofy (méth) a¢geyXid at e and
styrene, co ol mer of

h
mono[ 2- ( et A4 rW%}H[&JE@tFﬁ%}?TE%We%hK&ﬁWW'mI ei mi de, styrene and
al Iyl (et hyagyy¥] My 1naReMYAE! HlyAdiRt Bhachylye @ﬁét@m)a@rﬁﬁ%z (et h)

acryl oyl oxyet hyl 3succi nate, N cyclohexyl mal eim de, benzyl (neth)acrylate
and st yr enecopobyreeyy rost (mfetl\‘lmmhm ;&qmi aci d, nono[ 2- (net h)

| oyl t h d b | th | at e,
G yoer ol S molBRb kb e SO AN LEY S e et ﬁat%oSSfineE "o Lot h) acry i c
aci d, wcarRoy ep&h{&%mm@mas NBEYAYIE t((bRAN) ¥bAF Bat Nl ¢k pehei m de,

benzyl (et h) acryl ate, zl ycero nono( et h) acrylate and styrene, copol yner
of (neth) acpyblm@mea me'Qh)ra,cun@aapeanyd (et h) acryl ate, copolyner of

(meth)acryl i Cnd o IBCHAMNOTRL nmet h)acryl at e,
copol yner of® ’(‘?rg# %&'h)y % " sﬁ‘fffnn?ﬁ%t %a@?‘%ﬂyéf“?& éﬁbnorrer and
benzyl (metbeaeyy!(@eth) aeﬁpmtmegméefdmhbhacmy&n Yaci§1ditehat ¥tyrene,

(meth)acrylate, glycerol nono(neth)acrylate, copolyner of (nmeth)acrylic
acid, X0 hy@pmymﬁyloﬂ rfmel’cmgcwhi@ agidl, behpyrbgmmmgncdta@toae copol yner

?];reg E?;Ez sfat e, copofia n% r Oﬁyﬁ%]fﬁi%c acl dyﬁ%\ygr oxyzgﬁﬁlate

(met h) acryl gllgcandl s:hgrrce(me,thc)apnﬂm‘ee afd styeeheaceopolynex éf
N- cycl ohexyl mal ebm de, . benz h) acr Iatﬁéand rene copol nmer of

(et h) acryl i(Me4B; Gcrﬂi’-‘baﬂzé%@ TR F“etﬁfﬁ%m{ﬁ%t FoPo Yymer

(met h) acryl @ke (@B¢h)acrylic acid, polystyrene macromonomer and benzyl

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



benzyl (neth)acrylate, copolyner of (nmeth)acrylic acid, polynethyl

(met h)acryl ate macronononer, 2-hydroxyethyl (neth)acrylate and benzyl
(meth)acrylate, copolynmer of (nmeth)acrylic acid, N phenyl naleimde, benzyl
(meth)acrylate 30 and styrene, and copol yner of (neth)acrylic acid,

N- phenyl mal ei m de, benzyl (neth)acrylate, glycerol nono(neth)acrylate and
styrene. The content of the carboxyl grogp-containing unsaturated nononer
in the carboxyl group-containing copolymer is preferably 15 5 to 50 wt %
nore preferabiy50Gitiig Mérevp¥erdhanly heo aboomtn%ontmslén the dbwes cohtent® W %
the solubility in an al kali developer .the obtained radiation sensitive

conposi ti onifedoveRmeitanBeitEneth 1il§yh?'-’§1h%? qlkatisgeyedprerert

solubility I I PO o] droéndi gh,
wher eby whelrﬁﬂtta%Qagggngglsaldﬁﬁgﬁgﬁ?gg%E?ﬁ%ggﬁg\fiQh t heﬁlafggplgedg?@l operetl pi xel s

may fall ofbntentnihcighiest thar 50 wite fthemselubiletyfint kbepalikbdi nay be

roughene ht average nol, cuI rwe rms, of _pol styrene 10
measur edgby &8&%@‘? 4t £B% 6@?%@"@%3%9 3'1 i-niReY ?tg"é

tetr ahydr of 'ébﬁﬁbsiﬁi)orp%.sr aé%iéﬁed Qridh thav alh@afl%‘.' Béfréféﬁe;of ptllil:%ls may

al kali-soluble resin in the present invention is preferably 3,000 to

300, 000, nofelpr eférﬁrtdny the080bsbrat®, Q)I)CtheTlﬁelmuamacaa/@rfageenpm ar
weight in terns of ﬁ 1}/st ene 15 neasured by gel perneation chromatography
(GPC, el uti §¥sBF ‘rahydrofuran) (to be referred to as "M"

hereinafter) of thﬁevﬂlgﬁltlave@agelnﬁalree&uarlwélbhe i €sAiE of PYeRELPPens
preferably 3,000 to 60,000, nore preferably 5,000 to 25 000. By using this

al kal i - $81 uBteaspssd byhaed ﬁgreee‘éﬂrqn ehppRarographyn(GRE + adNbingsosueBtt | ve

conposi tion JgyLp gf&‘fl?xtén?”gtod@é’ @e%?@?l?ré J_l,oy 3%3“ %‘egSQ a%gff%% phgels

having a sharp pa ern e resi arn-and film
resi due areamml-sommbmedmantﬁlm prdxsdntai eveart dlonghs peefecab g 3, ager of an

unexposed portggg 886|r$%é§ﬂg¥é%%¥gbiy 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



25 The MVW Mh ratio of the alkali-soluble resin in the present invention is
preferably 1 to 5, nore preferably 1 to 4. In the present invention, the
above al kali-soluble resins may be used alone or in conbination of two or
nore. The ampunt of the alkali-soluble resin in the present 30 invention is
preferably 10 to 1,000 parts by weight,1 re preferably 20 to 500 parts by
wei ght based on 100 parts by weight of"the pignment (A). Wen the anDunt of
t he al kal i - resi S t 0 t
developabllég%Hﬁgge %mg%ghgr a 5#2%3 1 e%ﬁngleﬁfgégﬁgbgg Oﬁ%e pr oduced
on the 16 Wheérstthat emonnti ihtlangezerthag laQ(m p&rtshbyuwexgb’sedtl'pmrtlon

When the anpbunt is lLarger_than 1,000 parts bﬁpgre&g the.  concentration of

the pi gment CORREHTALIAE G FhePiARenELoeys ifcoprebe dHEIS et col or
density of gotAuny vl 'iEhe%éQePQidﬂdi“ﬁEhQﬂ% SPNPIERY1 n0k 1 §mCONbI nati on of
pol yfunctional nononmer and Tonof unctional Tnonomer The pol yfuncti onal
nonomer 5 n the present invention is a nononer having two or nore

monormner

pol yneri zabl nsat u at d bo ds

i ncl ude d.(ﬁé )%@ (A RCed-OF 21 5o s P ol  and

propyl ene gl ycolmox%méﬁ%zda) ﬂl@h}zﬁfﬁﬁ@@lcﬁfalanﬂﬁbﬁﬁéfk)" ene gl ycol such as

pol yet hyl ene gl ycol— having two or nore et nyteneoxy groups and pol ypropyl ene

gl ycol having twdThe nmlyéupﬁbmm@hmymgroupghelgrpmw movieniion|is &s of a

pol yhydric al cohol .havin or hydr ox r boxylic acid
ot 11 ed pr BOGOPS FHOARS tha Gh THu e, mRt PRt so P il p el chenae.

pentaeryg hritol aEbEhmpiel%eﬁ'Efth&tﬁél?ﬂinct@bhﬁ@(ﬁ@ﬁ&i&erﬂﬂcﬂhﬁé such as
pol yester, epoxy resin, urethane resin, alkyd resin, silicone resin and 20

spiran resi fi(meimaryietes0anoaliyianie sEYCohdusy as Iprdvaepe drandp at
both term nghﬁ f%ggléﬁe %9_ Y:oa: ?H QHltegﬂgggryf@E/ééqgfaa p%%fiﬁ{?ilengr t bot h

term nal s, rene ving a group at and
pol ycapr ol astion easf'pnalym;hqlhyld rgjmdol 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]lphosphate.

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



group at both termnals; and 25 tris[2-(meth)acryl oyl oxyet hyl ] phosphate. Qut
of these pol yfunctional nononers, poly(neth)acrylates of a polyhydric

al cohol having 3 or nore hydroxyl groups and dicarboxylic acid nodified
products thereof are preferred, as exenplified by trinethylol propane
tri(nmeth)acrylate, 30 pentaerythritol tri(nmeth)acrylate, pentaerythritol
tetra (nmeth) acrylate, dipentaerythritol7penta(neth)acrylate and

di pentaerythritol hexa(neth)acrylate. Qut of these, trinethylolpropane
triacryl at ebepamsacihet lobtabhed rpiahd hibgeahiigh dstpmsrighdr wnkr at sthodietxaacr yl at e

are particul ar referred 17 ecause_t he obt ai ned pi xel s have high
st relr[:gt hI aﬁﬁu#%ﬁ%&f‘ﬁ asstﬁ'q‘@céngnﬁle@:%%ﬂﬂi L elt ﬁEeflg?!'%(ff]ryegFﬂéBC ‘hgonnar dly
produced ontpg f},%b%'ﬂl&%%é%:?li?{;h{ 's%%eﬁ%&@&'y@g dX8E L&Heﬁﬂ&eﬁnﬁ&.@@ﬁﬁﬂ

portion. The above functional nonomers nmay be used al one or 1n conbination
5 of two or Theradovehiurghdenalglondmensohay beadtsednal ome punigr combimat inresent

I nventi Is_preferably 5 to 500 parts by weight, nore preferably 20 to 300
parts b?ymePﬁhfw%é§%&x%ﬁ'loo parts by weight of the alkali-soluble resin

(B). Wen the anpyné dModnte opOtNé Upsly il i dHalOnSHBMer SnStRE! SFedditn 5
parts by weight, the strength and surface snpothness of the obtained pixels

may | ower. Wwh¥enthen dgmpaferablydr §orS0tnpargoby peightyyners preferalidy |
devel opabi | L}y ri t ali M | du e readily
produced  of®; e S0 dirie. B whiaRt @aReloR 60 pate o e EhESe ke 115

portion. |nallkalpr&sRivld AySin i(B),. Mienh tlie bMoufdloff the ipPodfalinctDowdEr May
be substituted by a nonofunctional nononer havi(r;:gli one polynerizabl e

unsat ur b ed MEBABST KR HHFLEST dhanRPABEY BY Wedghtndhieotrenaiioird SPRErGRIe 20
cor b 2T BRHRLES Db Rnahu gy ol SRR BB
N-vi nyl conflargengtimar rsogemparts by weight, alkali developability may
deteriorate, or a stain and the £film 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-¢-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



het erocyclic conpounds such as N-vinylsuccinimde, N-vinylpyrrolidone,

N-vi nyl pht hal i m de, N-vi nyl -2-pi peridone, 25 N-vinyl-c-caprol actam

N-vinyl pyrrole, Nvinylpyrrolidine, N-vinylimdazole, N vinylimdazolidine,

N-vinylindole, N-vinylindoline, Nvi nyI benzi m dazol e, N-vinyl carbazol e,

N-vi nyl pi peri di ne, N-vinyl pi perazine, él nyl mor phol i ne and

N- vi nyl phenoxazi ne; N-(neth)acryl oyl norpholine and 30 commercially avail abl e

M 5300, M5 6 tfgf‘em gqgén l+ 1l y Co.,

Ltd.). Thesgv(er@mﬁ%%ér\lécstsl g‘%glg émnorrers rrgg e useq%?otr)le or clﬁﬁthle gg?%l%tlon of

two or rmreofThheapmlyﬂurmitmhalnnombmmtmwnahemmncmqmaéf eoabingr 90 18
wt % or | ess refer 0 mt%or |less hased on the total ._of the

poI yfunct i oWRFR n‘bﬁ‘fg ﬁ ’ét/ en’ﬁﬂ%‘?%‘%‘ifi PRRIMRS 15 Y#ESeT RaRnd¥nt of

the monof ungiisOnghe HFARBEN £nd %ﬁ%&cé %&ﬂne% %t tthe éﬁf&ﬂ%& agdigurface

snoot hness of the obtai néd pi xel's deteriorate. radi ag on

sensitive r adycdetgrieratteor The radl at | on sensitive radl cal generator in the

present invention (to be sinply referred to as "radical generator' 10

hereinafter) is a conpound which can forma radical capable of initiating

the pol yneri(pati ¢acabtlibs sy ifRRaAe641 (§endditepgh exposure to radiation

such as visible radiation, ultraviolet radiation, far ultraviolet

radi ation, elect r@heréﬁi@ﬁm sensitiveliradieal QLQSIGE%:@]EI B dre pmesenti cal

generator in oph ne nd ) dazol e- bhased

conpound, t?‘l §g‘%r11§n §§ pSﬁgﬁXdrggéng%\f %gedrgg %ﬁge,nerat%%

benZOthOOHQre&%iﬁdftéﬂDledt campd\hlk@tvmi@h- ban efb0 P edalcal fdpablel 8ar

qui none- based conpound, xanthone-based congound and 20 di azo-based
conpound. Ir?-ntll’féaﬁl’-égé:ﬁ{e PlEPRT iRt icRLT bBS &hoxgi camPQRaRdr 8¢ bhTREGh be

used al one QiyydaueMPLNALALAN 1¥n LWBhOhs P Sib1E2ab2dt£8h, ultraviolet

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



generator in the present invention is preferably at |east one selected from
the group consisting of an acetophenone-based 25 conpound, bii m dazol e-based
conmpound and triazi ne-based conmpound. The anmount of the radical generator
in the present invention is preferably 0.01 to 80 parts by weight, nore
preferably 1 to 60 parts by weight based on 100 parts by wei ght of the
conponent 30 (C). Wen the anmount of th®gradical generator is smaller than
0.01 part by weight, it may be difficult to obtain a color filter having a
pr edet er mi ndevelommendatt ern due to i nconplete curing by exposure. \Wen the

anount is |larger than 80 par b I ght the forned pixels.m |1 off
fromthe substrat%x :gﬁbo%QEE8e§8¥§%%§ opeEggﬁﬁﬁego%?ﬁyﬁgout of Eﬁe .

acet ophenongrbaseees ¥l gehefdtdite inPitREeprésedtadintahtg6heinéDige i N t he
present invention include 2-hydroxy-2-nethyl-I|-phenyl propan-I-one, 5

2- net hyl - | - RAhYWETORY 13rmetpNa n + PhenyARnepan-aophepanone- 1,

2- benzyl z 2- di 1N0-1 +(4- i hen one-

1-hydrox30ygr§§%§ *%ﬂQEVFB§e§%ﬁE£8g§%¥§ﬁﬁé§ﬁ%é%gﬁggﬂHﬂ%ﬁéﬁ§P8Fﬁén-|-one,

1, 2- oct anedizoben gy 2 -diméthpheinyhé i o) phiphbl 2néshdrgfidmdtanoae)1, 10 CQut of
t hese acet ophenone- based conpounds,

2- et hyl - | - L4y AEeFyFRHiobepHenphenPl KRt9®E!.i nopr opanone- 1,

2- benzyl - 2- di ge 1 A0~ (43 ' yhenyl ) byt ar -1 s 2- 0et anedi one
and 1-[ 4-( p%é?;fi%“%%ﬁgr}ylz] ?‘ég%}%énézﬂoégy‘i s ,B?%) gr%r%éaér%f‘ilggéf’;’ﬁ aldl 2
preferred. The¢4apphenyiciioppheant] basE eozpglogsmapy be used alone or in
conbi nation of two or nore. Wen the acet gphenone-based conpound is used as

r P
the radi®al geneP8toPt i thesfe aFPECBRENPRR/HASSEN COPRBUBABuUNt of the 20
acet Ophenon%-_ma%ﬁglsfﬂzpfztt%th§leﬁ§$ Phr Q200 EnEDs MrcbaR¥ neel ght . nore
to 60 parts by wei gh l'y

preferably 1 t, ‘particular
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1,

1,2-octanedione and
1-[4-(phenylthio)phenyl]-2-(0O-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"-



preferably 1 to 30 parts by weight based on 100 parts by weight of the
conponent (C). When the anount of the acetophenone-based conpound is

smal ler than 0.01 part by weight, it may be difficult 25 to obtain a col or
filter having a predeterm ned pixel pattern due to inconplete curing by
exposure. \Wen the amount is larger than 80 parts by weight, the forned

pi xels may fall off fromthe substrateguring devel opnent. Exanples of the
bi i m dazol e- based conpound i ncl ude 30

2,2 -bi s(2-shimiaydaryl )-4,4' , 5,5 -tetraki s(4-ethoxycarbonyl

phen 1)-1,2' -biimdazol e

2,2 -bis(2- %r%rrdﬁfﬁe(r?y|4ydacbt1°5°@er’c¥ét)rékﬁs(i 2t Hee&rapbearyrl. 2" -

phenyl) 1, 244 %m %§§%ole

2,2 -bis(2- cﬁ orophenyl)-4,4',5 5 -tetraphenyl -1,2' 20 biimidazole,
2,2'-b|s(2 4; 21 éhisrpphényi)edleibqihenylt) et [ 4phe sy -tet2'aphbny bt Uaz'ol e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- 5 biimdazole,
2, 2" -bi X 2- BLYAHARINA) - 4, 4' | 5, 5' -tetraphenyl - 1, 2' - bi i ni dazol e,

2,2'-b|s(2 QILEfg?ﬁQ@%BMb hém i) 9, B5ebF apBeRYphenyd -1 Qth1dazoIe and 10
2,2 -bis(2,4, trlbronDphe%y ﬁ )4 , 5, 5'-tetraphenylyZSL - biimdazole. Qut
of these blbmlmudﬂﬂaiebased conpounds

2,2"-bis(2-¢chlor nyl)-4,4' -tetrgphen bi i azol e
2,2 -bis(2, 2 %f%&oﬁnélr’ryr?mﬁp&e y:51)5“4 ?etSa% e%‘%/‘fzr TBE %n dazol e and
2,2'-bis(z,ﬂlﬁmiaégglémagahenyl) 4,4',5, 5'-tetrapheny| 1 2' - biimdazole are

preferred, and 2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetrapheny|-1,2' 20
bi i m dak®l e2i 2’ phks (2.4, . &r-tyiprehephenyl)-4,4",5,5" -tetraphenyl-1,2" -

biimidazole.

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

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 biimidazole 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 £ilm 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 filter 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



The above bii m dazol e- based conpounds have excellent solubility in a

sol vent, do not produce foreign matter such as an undi ssolved product and
preci pitate, have high sensitivity, can fully pronote a curing reaction by
exposure with a small anount 25 of energy and does not cause a curing
reaction in an unexposed portion. Therefore, the coating filmafter
exposure is clearly divided into a curgd portion insoluble in a devel oper
and an uncured portion having high solubility in a devel oper, thereby
nmeking it pesamidsfzdle-based acdngundefisnpiésramilyon . bill ter 4abayatigs B30 a
predeterm ned pi xel pattern which _is not undercut. The above

bi i mi dazol ev®iShy FOFSoDREECTARL b t9ed0 P o WedghbnbPRABEIBH AR wo or
o & Ct : e o _ t
o Che pr osREFE Al Aat0 Supparte TATRALAE Kadt®n 0d Markathy et it L e

I s preferabd§ theOdommpordEntpaC) s bWhemeihghamourtr ef prtef eidhifadole-tREedart s by

wei ght, particul ar| referablz_ll to 20 arts,bl){ wei ght based_on 100 parts
by wei gt SPTRPEL SR SBRITET (BEn Ondh BERE BHEEHERGS MR PEI S Bt hased 5

compound i S+§NEbLm EhaB18r 0di P HAXiWG! SMfreddtFavnbE Pikél PHited0 Obtain

a color filter having a predeterm ned pixel pattern due to inconplete
curing by edpesdr tncoipdreteheuinguhy exposarger WhanrthtOapounts isylawgeght , t he

formed pixe f al ff framt ubstrate or the _fil msurface of the
bi xel s hay bR g Rerte Burr ke 1 BBacSumbit ifets mRyurabb P roREr thien 1 he
bi i m dazol exhigserhicOPeHBE i1k HEFhRDE Hfe pafe Lo hay REHHHRndd Gt T esent
i nvention, it is preferably used in 15 conbination with the follow ng

hydr oge¥0 dofevelepmentt.her i nprove sensitivity. The term "hydrogen donor" as
used herein neans a conpound which can provide a hydrogen atomto a radi cal
formed fromthe biimdazol e-based conpound through exposure. 20 The
hydr ogen dororhydrdgef goRseH invention is preferably '

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 1l 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.



a nercapt an- based conmpound or am ne-based conpound defined hereinbelow The
above nercapt an-based conpound is a conpound having a benzene ring or a
hetero ring as a nother nucleus and 1 or nore, 25 preferably 1 to 3, nore
preferably 1 or 2 nercapto groups directly bonded to the nother nucleus in
the nolecule (to be referred to as "nercaptan-based hydrogen donor™
hereinafter). The above am ne-based conpaund is a conpound having a benzene
ring or a hetero ring as a nother nucleus and 1 or nore, 30 preferably 1 to
3, nore preferabl 3 debtailedrdescrdpbips ik reatisegubnbiipdgiven hef robielser nucl eus
in the nolecule (to be referred to as "am ne-based hydrogen donor"

her ei naf t er PYOFAGERRMMFST donor may have a mercapto group and an ami no

group at the sanmerhbNRercaptah-Bakal! BiRRe" 86hdO hayS havhSeauilsty ofbven of
t hese hydrogen donors. The nercapt an-based hydrogen donor may have at | east

one benzendenzegeoringtar detienrg, rong boith boftht hénthem tire the sodeeules5 \When
It has t nor, f the rings, a fused r.ing nmay_or . not__be forned.

When thegﬁegégBtéﬁ-ﬁ%%éﬁ“hf&igﬁgﬁ B%n efﬁi?g%WoaoFu?ﬁéH?GIﬁbFEQbPS G™bups in
t he nol ecul eyotadel Bbrmsd at | east one free nercapto group remains, at | east

one of the other nercapto groups 10 may be substituted by an al kyl, aral kyl
or aryl group. FuWhearthe grercaptas-hesed idnegent deronshaipfive @rowpre enai ns,

the mercaptan-based hydrogen donor av structural_unit in_which two
LT r o ot o EcABRE I HOAG 1B RE1IBNL A 2aF! B M fhadtlidnl 288 1

al kyl ene gr eigircaptograupUtdnbils , uat tLlelaBtWieCHE ithe StHdrimetSapt®Groape bonded
together in the formof a disulfide. Furt her, the nercaptan-based hydrogen

donor nmd b&ayshesubshitHtes by aRrbeR. UYL ar IFRic aFesPy| Fyrsher.
substituted al lkatygar penyda %|+.% £REENRXY, pgg%étb}lg;%ﬂainsi“ﬁﬁ{é tuted

phenoxycar bonyl group or nitrile group at
mercaptan-based hydrogen 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,



20 other than the nercapto group(s). Exanples of this nercaptan-based

hydr ogen donor include 2-nercaptobenzothi azol e, 2-nercaptobenzoxazol e,

2- mer capt obenzi m dazol e, 2, 5-di nercapto-1, 3, 4-thi adi azol e and

2- mer capt o- 2, 5- di et hyl am nopyri di ne. 25 Qut of these nercaptan-based

hydr ogen donors, 2-nmercaptobenzothi azol e and 2-ner capt obenzoxazol e are

preferred, and 2-nercaptobenzothi azol eg3s particularly preferred. The

am ne- based hydrogen donormay have at | east one benzene ring or hetero

ring, or bophemdxgdiaBonglt o) enipstitbea phenciydubonyd grow®rer of the

rings, a fused ring may or may not be fornmed. At |east one am no group of

t he ani ne- bREELMY FTOY@n aoRoPOSHePrh o thabsEheant e Kmiae areyP(gloup or

substituted al kyl bacebasath 0 b ituted
Bl of g BLOSe Rat, DR ORPe LT gt ol

by a carboxyl group, al koxycarbonyl group, su

group, 23 phéhadys(aimenirlylgming)besidophehohegd phenoxycar bonyl group or
nitrileﬁgroup at_a position other than the am no group(s). Exanples of the
above am nefbAseRiH AaBbR}PenRARhgRONe

4, 4" - bi s(di gegh | AHRERE R é&%lf‘si 42 34méth i&ﬁfﬂ i3phBRdRENZophenone,
4-diethy|anin%a%g?%%ﬁghone, 4?§|net'ylan#ﬁbprgploptgﬁgﬁg,gh ~$ &

et hyl - 4- di nrethyl a4r disdedhydanénodent: aadtehy hadimebieynkaowirobendoate and

4- di met hyl ami nobenzoni trile. Qut of these am ne-based hydrogen donors, 10
4, 4" - bi s(di ﬁé@H‘P‘F&HWhﬁBEH’éﬁW%nd 4, 4' - bi s(di et hyl am no) benzophenone

are preferred, angut4of tHise( dn€hVhaEd RyaeBgeRNEsRGEs | S particul arly
preferred. The am ne-based hydrogen donor "serves as a sensitizer when a

r adi cal 1@end:, df opistdiane thiylaming) benztphenensagsed conpound is 15 used. In
t he present ,inventipn, .th ve hydrogen _donors be, used alone or in
conbination40? ?9h§§§5%ﬁ§i§?%iﬁgﬁa%ﬁ%$(ﬁﬁggneo?rgtpfégéﬁre neaﬁgrcaptan-based

hydr ogen dorqar’apds gdidt®3dlam@fi6)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.



am ne- based hydrogen donor is preferably used because the fornmed 20 pixels
hardly fall off fromthe substrate during devel opnent and have high
strength and sensitivity. Exanples of the conbination of the nercaptan-based
hydr ogen donor and the am ne-based hydrogen donor include a conbination of
2- mer capt obenzot hi azol e and 25 4, 4' - bi s(di net hyl am no) benzophenone,

conmbi nation of 2-nmercaptobenzot hi azol exgnd 4, 4' -bi s (diethyl am no)
benzophenone, conbination of 2-nercaptobenzoxazol e and

4, 4" - bi s(di met hyl anenaignzogtts ofetha@m@reapbanaba et Bydrogen donor to

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

conmbi nat i on t&e anipechaieshHYSSCEPRz4PROPTH® the combination of the

4, 4' - bi s(di L.am gggﬁgg %ﬁﬂgﬂp LR3hLO

2- mer capt ob%?é?gg%ﬁe an 1239 - |s‘% mt%ff?ggngralg?'géng%% %ﬁXﬁE”%‘%?B?Ef erred,
and a conbi nat paefera@iydr:dafoobenz ahdreaznlefezatily 1:1 to 1:3.
4,4'-bisgdiethylanino)benzophenone Is particularly preferred. 24 The wei ght

rati o of >t he mer c¥PERNtBEIXANREFN0FRRACHITOMSES LReCARPHRA iRl ¥ithdEBgen
donor in the GamaLDaLl : d h
onor 1 n Jgﬁlr].‘gh%ié%égd Egﬂ%?tgﬁfﬂe ﬁ.ggfl‘gé‘ f?%%ggt ;ﬁﬂf A39BnC 01?9{ aﬂlBg.\-& e

am ne- based gen donor | :4,e nore preferably 1:1 to
1: 3. 5 When dfhéhbysrdrpegyenddonor iis pseflerablgoobDhato ai® patrhstie weight,

bi i m dazol e- based co nd.in the present invention, the amount of _the
Py ogan HoTiEs BreraaniTnt Faob8 DRSS e BuE D panbichiar T gl esr8hiy o) y 1

to 30 parts 1pyoweigahis tiAkd1gHt Badea Bh 866 RRY fﬁ%%@vﬁﬁ%hg%&woﬁ@he ht

based on 100 parts by wei ght of the conponent en the anount of the
hydr oged0don(d}) .i sWemltheramdunt 0fothe pydrogsn @eonghrt1s ismaldefretharnd.Pipr ovi ng

itivi . W h s han, 40 b i ght ,
The formed’ BiotePd FESERL Risr FErotmm ST p e e gt P ot Rty dtehe O
Exanpl es of wia abevembinBzidahesedt B Fhritacbydreid’t | ritz ifdemiased

conmpounds havh;gJa hal onet hyl group such as .
2, 4, 6-tri s(tRixedisomaiefadd Q&L tmom, the substrate during development.

2-met hyl - 4, 6- bi s(tg).h QL OFB Y] Jarivk! k224 he-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



5-net hyl furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)- s-triazine, 20
furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s- triazine,
4-di et hyl am no- 2- net hyl phenyl ) et henyl ] - 4, 6-

i chl oronet hyl )-s-triazine,

, 4- di met hoxyphenyl ) et henyl ] -4, 6-bis(trichloromethyl)- 25 s-triazine,
t hoxyphenyl ) -4, 6-bis(trichl oronmeibyl)-s-triazine,
-et hoxystyryl)-4,6-bis(trichloronethyl)-s-triazine and

- n- but oygpéeatyd) -ih, &hbiptésémﬂﬂxnm@mﬁtbyL)thetaﬂcnﬂtnef &ue of these
zi ne- based

conpqQunds,
2- (3, 4-dt ﬁ%"t‘?’:’o‘%p Cj%‘!ﬂ?ém s preferahty Pt SPARPRTES DYsWe IR ne i's
preferred. Fhge e rhbi ¢4l B§ mﬁsétgwél{gﬁ& MBYr PSR AH B PEbL
conbi nation of two or nore. Wien the triazine- based conmpound 1's use as t he
radi cal 25 lden)paovts byl wteb,ghprb@sedton Eparos by wed ghtmfithetompenent

triazi ne-ba C ou |s fe 0,01, to 40 parts b nor e
preferably i“e‘? 0 %%%%epﬁﬁ?ﬁﬂearqafeﬁr‘é‘f"&?%{%}%ﬁslsrf‘%l%r parts
by wei ght baagd (Prbllggr’eatﬁ %eti):‘;h%' obt iy béedfﬁma%nﬁo%r{@m Wheg e
amount of the triazine-based conmpound is smaller than 0.01 part by weight,

it may be dﬁiiteulnavlmgbbtarﬁdat@xmxned'aneérpamm@nn;dmeptedeneomplnib[m xel
pattern due to.in | ete _curi by, exposure, en th arger
Phan 40 par PR2508 BEBRpSurfn Mfpothe RERt tig TRERe Pady A oprEs HELT ot o
during 10 ebey_gh@prf@iétfoﬂé&fblﬁaustmageﬁaﬂ%ﬁaﬂr@ﬁ 3312} &%@dﬁat\éedﬁﬁﬂwm tion
for color filters of the present invention conprises the above conponents

(A to %Q» degeq@pmerpt+ onal |y ot her additives. The above additives include a
filler such as glass or alum na; polynmer conpound such as pol yvinyl al cohol
or

8 w

p— ——

Other additives

The radiation 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



pol y(fluoroal kyl acryl ate); nonionic, cationic or anionic surf actant;
adhesi on accel erator such as vinyl trinethoxysilane, 20 vinyl
triethoxysilane, vinyl tris(2-nethoxyethoxy)silane,

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

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

am nopropyl triethoxysilane, 3-glycidoxygropyltrinethoxysilane, 25

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

2- (3, 4- epoxpalyacdydayke) et hyl t ri met hoxysi | ane,

3-chl or opr opyl net hyl di net hoxysi | ane, 3-chl oropropyl tri net hoxysi | ane,

3-nmet hacryl oyl oxypropyl tri net hoxysi |l ane or 30

3- mer capt opgopyddy | met hoxysi | ane; anti oxi dant such as

2, 2-t hi obi s{Z=methyl - 6-t-butyl phenol) or 2,6-di-t-butyl phenol; ultraviolet
| i ght absorber suUBtre gadiation sensitive composition for color filters of
2-(3-t-hutyl:-5-nethyl-2-hydr.oxyphenyl ) -5-chl qrobenzotri azol o]

al koxyb%zot]ﬁ%r?(ﬁ?g;e}/lﬁnjcf’vc%’&é‘? Oﬁorpq%*%ﬁs[ Sf’es%&?yeagogBﬁ?%ﬁﬁSZgA)pg? Y&yl ate.
Sol vent  Thgnd asfitalonan1§essids wads eipes i did sl pre£tay1y ?Ebﬁéﬁe&fas athe
present invention conprises the above conponents (A) to (D) and optionally
ot her addi t LiegidmempospEiorrbwaddingpar edlvent. | i quid conposition by
addi ng a sol vent. i |l e | ye | s, .sel ec u a he sol vent as
far as it disper s%éuégaéggs%?l\%%sn\ét E% éc%‘r?ﬁ% gn%lgg(u %)%%t %3( © %85'8‘8?1 5% ut i ng
the radi ati garssasit iddepeespesot iMitswldest Re canmisbridntes (Ajoes (W) react
with these and has suitable volatility. Exanples of the solvent include

propyl et gF9Retitiieq ke EFeglation Sengd thve psPerrsifipaorndoAther hyl et her,
and propyl e ; I t ' I | ether
15" abet ot oo A PIVES, AR AL Mack i chie BR e E0R A BOLAEIEANY

gl ycol nonoet hyl Btdmplescef ahe,salivenltyimrimds propjylenengytdlyhorddikkylacet at e,

di et hyl ene glycol nopoet hyl et her
y gtﬁers such as opy&ene 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,



acetate, propylene glycol nononethyl ether acetate and propylene glycol
nonoet hyl ether acetate; other ethers such as diethylene 20 gl ycol dinethyl
et her, diethylene glycol nethyl ethyl ether, diethylene glycol diethyl

et her and tetrahydrofuran; ketones such as nethyl ethyl ketone,

cycl ohexanone, 2-heptanone and 3-heptanone; ketoal cohols such as di acetone
al cohol (that is, 4-hydroxy-4-nethyl pepyan-2-one) and 25

4- hydr oxy- 4- met hyl hexan- 2-one; al kyl |actates such as nethyl lactate and

et hyl | act aj eprépflebryirars, SHohutdsl Sultyrata; iEFIOXY pdowalyl, peerypnat e,
et hyl hydroxyacetate, nmethyl 2-hydroxy-3-nethyl butanoate, nethyl
3- net hoxypr BpFeéyRite®s, NePRPPYL1PVRIRESpRebhphatectopaatiate3- eth¥kypr opi onat e,

et hyl 30 3- | 0 e v4_ te - I -3- ybut yl
acetate, 3- F%%ﬁ%%@ et %&y%ﬁﬁ? 2 porq%)%%ﬁg%g%g’etﬁ?éaa{% E&g,r gﬁg%{r’%&g%l
acetate, i-puchuk taleleaband fyluie:l amt ahbdes stchus)N-nttlyap¢rrol Pédre/)
format e, i-gentg! acet at e, n-butylaﬁropLonate et hyl butyrate, n-propyl
butyrated 2§ Nrdipefiplicormomide and NANyoipathyhecetamidsy pyruvate, et hyl

Dy vt e, b OPYbPAELE, SERENLS 26200588y B Wlnodnacgel o and

et hyl 2-oxobut anoa aromati c hydroc uene "an ‘ene; and
am des sucheshyhemetdiyicolr mohorletieyl etel dceeaty| fmromriiete glgcol

N, N- di met hyl acet ami de. Qut of these solvents, rog | ene gl.ycol nononet hyl
ether, et hPRABCHNY: SAthesn8REEATE . AT 150! S’E-’é? {var'FR)‘}H LgeyheF

nononet hyl CEf4 p ; I C
di et hyl ene glhggtaﬁéd?dnﬁtﬁl%lagg hgéiaﬁf g%’ﬁ%??%’go g?ﬁ%ﬁy %%éﬂnglﬁ?lé g%%)&/?l et her,

cycl ohek@anomethpl hetgtseln @rtbers- hpptehmranonest Ryhegtamenmx \Jrhepitanane, net hyl

3ot hy -3 RS TBEOBRATELe hoBITOTL SaEEPTFERmRRIRRAFe aBbPK e

n-pentyl forratRoxypRsilotiataced-dethy1P3 bndthox/mityaprbpiofity ]| nbohyyat €,

i -propyl butyrate, n-butyl 15 butyrate and ethyl pyruvate are preferred from

t he vi ewpoi Acetate, skl egetprenentpantygeforvate: ylnantydangptatey.
n-butyl propionate, ethyl butyrate, i-propyl butyrate, n-butyl

15 butyrate 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.



These sol vents may be used al one or in conbination of two or nore. Further,
a high-boiling solvent such as benzyl ethyl ether, 20 di-n-hexyl ether,
acet onyl acet one, isophorone, caproic acid, caprylic acid, 1-octanol,

1- nonanol, benzyl al cohol, benzyl acetate, -ethyl benzoate, diethyl oxal ate,
di ethyl mal eate, y-butyrolactone, ethylene carbonate, propylene carbonate
or ethylene glycol nonophenyl ether acggate may be used in 25 conbination
with the solvent. These high-boiling solvents nay be used alone or in

conbi nat i onM@fhddvefoFofiRg d oo wiliter the solvent is not particularly
limted but™ desirably a value which ensures that the total anmount of all
the 30 conponent&deserirkiing ineuksequantlyrotvan ehihe dethed akformimg ably 5
to 50 wt % ' 9 i .t s of
coatabi | 11y andC el se 1ot 5 HChlprcht Tathabioh WL sl SIRRLEES D o,
28 Met hod sénsDrinencompoxdltdonfifdd eoldy deiterPof dhe presdrseieshtyorgi ven of
the method of forming the color filter of the fresent I nventi on, by using

the radi®ation sethR§ MeHOLoRHEPTNIRY PoFOLBF oF1Ftq% CoMPTLsSEReap kRS

i nventi on. r /M | of 5 &4, | Rolalane|AFS at | t the
fol |l ow ng s?%%gfo(ll; t%g( %e\é\ﬁi %ﬁg;rdg (%gr 9?13%&0%{% n thg’Id ‘rc?gﬁt ?’%n@g order:
(1) form ngmentiaied@rerm of the radi ation sensitive conposition of the

resent inv ion_on a substrate; 0 xposing at | east, part of the
Poating {11 B (e diviit g RGaEhS oo (o APehranter i, setaneloana )

heating the coatiggndddiPidht 8 €KY 9%:%’8‘1‘% i6v8nPfork &dieTd QhbsitPaRs;
"post - baki ng" hereinafter). A detailed description is subsequently given of

each stEp. (25 - expysip) ak Leght pareamfi ndpel gpatinerfided:i ning a portion for
form ng

(3) developing the coating film after exposure; and

(4) heating the coating £ilm after development (to be referred
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



pi xels is optionally fornmed on the surface of the substrate, and the liquid
radi ati on sensitive conposition of the present invention is applied to the
substrate and prebaked to evaporate 20 the solvent so as to forma coating
film The substrate used in this step is nade of glass, silicon,

pol ycar bonat e, polyester, aromatic polyam de, polyam de-am de, polyim de,
pol yet her sulfone, ring open polyner ofz@ cyclic olef in or hydrogenated
product thereof. 25 The substrate may be subjected to a suitable

pre-treat nens psafdrabiycben €al 10 nest meke préfefariy ae eoupl bngmagent,
plasma treatnent, ion plating, sputtering, gas vapor reaction or vacuum
deposition.PQ%¢%ﬂHﬂ%FLWhErPfaﬁgﬁhb6hﬁo§Pt¢dhlﬂbafﬁ€r§ﬂﬁkﬂﬁﬂpﬁﬁla°§LﬁhQﬂﬂ e 30
coating techyigie such as rotational coating, cast coating or roll coating
may be enpl oyed. As for prebaking conditions, the resin conposition is
preferably predi@ped2at-70 to 110C for 2 to 4 m nutes. The thickness of the

coating filmof the resin conposition 29 .is ef er abl .1 to_10 pm nore
preferally 0.2 to 2% er'p'g% E‘BHP%#]WE‘H%‘J EE&[‘BF‘? %‘péysteg % EaQ?ﬁ'éf?rér t he
removal of theoud®!a/ PHotomaskCRatPlg P stieRB2Et Sartdhe formed coating film

I s exposed to radiation through a photomask having a suitable pattern. The
radi ati on used i nThériraddagponaysesein thid etepdiap bervisibler gaddation,

radi ation, f ulfraviolet radiation, .electron radiation or X-radiation.
The radiai i SRERFErOfRl Rpeat S8h T GR TaRGER IS SEHAE HRFERRR dose of
the radi ati eagistPerefedr abiknaabeuén 10The 28aPH¥ion) /pHéferablePndsd)a The
coating filmis then devel oped with preferably an al kal i 5 devel oper to

renove 3 uwWexepdergtlp@t 198 &0 #%@ W®ating film

The dose of the radiation is preferably about 10 to 10,000
J/m?.

- step (3) -

The coating £ilm is then developed with preferably an alkali

15 developer to remove an unexposed portion of the coating film.

The above alkali developer is preferably an aqueous
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 film, 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 £ilm is



The above al kali devel oper is preferably an aqueous solution of sodium
carbonat e, sodi um hydroxi de, potassium hydroxide, tetranethylamonium
hydr oxi de, choline, 1,8-diazabicyclo-[5.4.0]-7-undecene or 20

1, 5-di azabi cycl o-[ 4. 3. 0] -5-nonene. A suitable anbunt of a water-soluble
organi ¢ solvent such as nethanol or ethanol, or a surfactant nmay be added
to the above alkali developer. The coating filmis generally rinsed after
al kal i devel,pppBidn12 healt@WCEL IEYE1PFBBE ¢ SBF 30 dﬁa/q&n&ﬁme dip
(i mersion)” devel opnent, puddl e devel opnent or the ke may ﬁe enpl oyed.
As for devel oprrerffh@d:hdmkneﬁs Oﬂebhel 6pm.m1 pls:epr éﬁ.émaiﬁ yreferabdty ®.f at
normal tenperature for 5 to 300 sec. - p_.(4) 30 By post-baking the

devel oped cb@t? iy 41| ACTE EE%E??%H¥¥ 1h§vFﬁg3a°dWEdetern1ned red pixel
pattern nade of crgechdd, 08y geﬁhﬁ?ﬁthéa&&@ié 8PePeNIN iy €4 F FHROBI D for
color filters can be obtalne or post-baking conditions, the coating
filmis 30 cgmmax@mas midtaaduaxg aentandizbe pogm@mts diapersedithereithe

t hi ckness of .the for ixel fi r ef.er 0

bref or ably 2. 5% PEREE hatesin g B peBl Bufedopds erh a8 Sumeil S A 5 (4
for liquid samé@upesrate)Theosbpimakifg dtasst Al et ol€oph @rEslicrall Saps:sed
therein, a blue pixel pattern and a green pixel pattern are formed on the
same subst r Ba¥ing muedeferminag #Qd:p6§§ﬁﬁl%ﬂ‘£ dlusr W&eb(ﬂ#rt@d?nlswérth%aw ng
predetern1ngg E?P £ Jreen and bl ue pixel patterns on the substrate. 10 In
t he present |nveﬁ?|on the order of formng color pixel patterns is not

limtedido the abm&wﬁﬁése@hﬁveﬁtidre,r tH8erdeirost fforinghg afo lidirep Px&E ent

i nvention has red pixels 15 nmade of the radiation sensitive conposition of
t he present 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 £film thickness

20 of 1.60 um.

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 liquid 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.



i nvention. The red pixels of the color filter of the present invention have
high light transmttance and a high contrast ratio of 500 or nore,
preferably 1, 000 or nore when they have a filmthickness 20 of 1.60 pm 1In
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
pixel s with a high contrast ratio 25 of 500 or nore and free from foreign

matt er produced t’ﬂife.r 39Qakaq 1%9%91 [ tive
conposition for co I.?lfltgrgs o"lfjlel{ e pri Jg{ ept%%gbﬁ& tezftq% t he
present i nueay haneléssaitablmlsy:ruai;efel EE‘nrtexanpi:essth)e\ ca:rlabrrﬁil’emt ien col or
liquid cry 30 dIS l.ays

| d | ,
etc. Col or #?Ia‘lﬁddoer? ‘%Hsytd:lag:%fjﬁglr’%t%%rgf“ Ri Vd’e\él §F5PC§|€‘{)‘TJ§’5€9n§?rtshe

present i nvapid Cf'llnPQEHﬁé%zt W@F@Q' Opndi th&rardive! BAbREBSEO ad R | ON. 31
The color liquid crystal display of the present invention nmay have a

sui t abl ® stsulsttnade Reaviegdihd eolowefidter atnel tieined téoge e c)lm sushbstrat e
separate froma_ dri bstrat e _havi a n. filmtransist TFT and
The dri ve SOBGEFATCha haGREe SRICEPA ks Rt REnER Siiat j of ned
toget her i N Spoh inBefPédd thBAbbé HRYerd eoﬁpraogesst@a@manataetuﬂéa ga l'iquid
crystal layer interposed therebetween. O, a substrate manufacture

f or mi ng t hefexaning thetanlomnfblery va %Lﬂé’s}vﬁas@mtﬁghavim ] thimnfl{lFlanm st or

TFT) f th d d d
fal ec%roggge g%%osemﬁé gt er%%{/ﬁg Oaé}t'ﬁmé? gl%%l gij‘cgd(llirrﬁr‘]tg)r(bog)ed

t her ebatoreedopddiGindduinebxi@é ) Usliddteodes &t¢g ruﬁpcﬁs@mt ey eaanowuéﬂﬂ&urtwrerl cal
aperture, thereby making it possible to obtain a bright high-definition

liquid cr ys@all‘l]*ilsdplcé')}lsaé% tayen sinheaPPgad athexrehediveien. TR AF34RE on of the

present 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



i nvention can provide red pixels having a high transmttance and a high
contrast ratio without foreign matter or with a trace anmount of foreign
matter produced thereon at a high production yield. 20 Exanples The

foll owi ng exanpl es are provided for the :&t;rpose of further illustrating the
present invention but are in no way to taken as limting. 25 Synthetic

Exanple 1 1 part by wei %ht of 2,2'-azobis(2,4-dinethylvaleronitrile) and
200 parts bySWRFEHutess byj BLtT9ER dhec SpShbhinesfiutéoRevagcetirreder e fed

to a flask L Ape | nal. N =1 U Qy,ﬁf i ght
30 of net hacg%ic&p'a%flgl, Eﬁ%%ﬁ%?t@ géﬁgrie%ﬁ?ggﬁe%@% gny lr}latljlérfnaé%?r \Hgarts
by wei ght of to@&02¢ltomilymenikattthe ddlyidonsbyyainvetagintingofhatl yempetature
nononet hacrylate, 15 parts b Weieg_ht of setﬂa/rene and 2.5 parts by wei ght of
a- et hyl st yrEPE 3 Sas 'Q‘ec‘%/%fﬁ rah8f eteMReFaturGePE HhersastioR the fl ask,

the inside ofoibeidd 4ak #@reiide JuRRLLAUSAARY Ol LAGUESS pbbf HEMLdT
solution was stirred gently, and the tenperature of the“reaction solution
was raised oH BE -@zbbipl? yseiimedhyllvaietronitoniles) wasrddded tg funather
tenperature for, 3 hours. Thereafter, the tenperature of the reaction 5

sol uti on wasCPRFIME P%’r%‘(}ea‘f’e?t?tﬁﬁnfgb‘"c?“‘a%’b.l P £0 B WePPRin grresin

2, 2" - azobi s(Zofuf SBi(BYLYRI PR b 85 . WagtAddednd QrdihBE e SN hLE |

pol ynmeri zation for another 1 hour so as to obtain a resin solution (solid
content of 3Mwlof30,000hendbaraiMredfr 28| 000hadThhs Meixf iZ0d660gaatkedrasvh of
10, 000. This resin is designated as 10 resin (B-1). Synthetic Exanple 2 2.7
parts bytQwei §RELIBF (B _az0bi s(2, 4-di nethyl val eronitrile) and 200 parts by
wei ght 15 of diethylene glycol nononmethyl ether acetate were fed to a fl ask
equi pped with a cooling tube and a stirrer, 15 parts by wei ght of

met hacryl i ¢ Synhthelir FExamplby2wei ght of

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 obtainaresin 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



w- car boxypol ycapr ol act one nonoacryl ate, 18.75 parts by wei ght of

N- phenyl mal ei m de, 35 parts by wei ght of benzyl nethacrylate, 20 10 parts by
wei ght of gl ycerol nononethacrylate, 11.25 parts by weight of styrene and 5
parts by weight of a-nethylstyrene 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 geng3y, and the tenperature of the
reaction solution 25 was raised to 80 C to polynerize the solution by

mai nt ai ni ng t hat Aty aolneidnrcéhdictring dfedeapdrets Hyheze&gnpeoﬁtajre of
the reaction solution was_further elevated to_100C, and_0.3 par by wei ght

of 2,2' -azoBi¥tereofi fefnyPiEetoRetr 172)200kS - édd%’ogmﬁrﬁ: #&F—i‘-ﬁ@rz%‘brﬁq nue

pol yrmeri zat £ r bt [ (solid
content of %g&%lﬁt%%e%ﬁgéfo%tozggeﬁé%gg?ﬁgﬂgg(@n %R/np gsg%ggoé%gﬁ adnpl\/h of

7,000. Thi SEFEs+47 ias alédispeasaut and el@an@BtQ)by Eva:qﬁteof 88hy R i xed

| ut i f 40 ts b t i f C. t Red
175 and & 1 - pREmerReRioRaRE Ane Ve abrh ke i plupprapd toge Hient
(A, 10 parstRYpyEhdHd qune BEKY: derafe aafbSPErSedd ndnd AAQiREG & Sodha Wei ght

of ethyl 5 3-ethoxypropionate as a solvent were m xed and di spersed together
wi t h D anondi@hetemnpE|l. @mﬂ@mﬂ;ur@dﬁm—tﬁublmwmraaﬁsaﬁp ,ditdhek er of

1. 0 mm manuf.act db t subi shi Mat.eri al s .Co. for 12 hours to
prepare a pighe #%elb‘?‘é%ermé) ShePHhe tW\%rgéﬁp%ﬁ?%I e di aneter of the

pi gment cont ai nedyhd® tha dd&age?%maéleldg@ﬁateﬂI&pﬁfépﬂgnmcaﬁ@ém@ﬂ by a
dynamc light scattering metho t was 140 nm 100 garts by wei ght of the

obt ai ne¥0 pi dheiite ebbpimed MmewWQ@wwm@mswed ¥ ar&giamicplightys an
al kal i - sol ulé, gg{:gﬂq% rr(e%)ho 8019% P Mg ght of di pentaerythritol

hexaacryl at unctlonal nononer (C), 50 parts by wei ght of
2- benzyl - 2- di net hybanpam:é Wwamgntlod’f rhehebyhihed apioent dispersish cal

generat or ([7)) gggtsl'biorov(i)efgahré gf %e regml (OBf 18rgg yalneg.lkall 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 SiO, f£ilm
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 pm-thick coating £ilm.

25 Thereafter, this substrate was cooled to room temperature
and the coating f£ilm 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 film

thickness of 1.60 pm.



gl ycol nononet hyl ether acetate as a solvent were m xed together to prepare
a liquid conposition (R1). 20 Thereafter, this liquid conposition (Rl) was
applied to the surface of a soda-line glass substrate having an Si02 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 Thereaftegq this substrate was cooled to room
tenperature and the coating filmon the substrate was exposed to 5,000 J/ nR2
of radiation having wavel engths of 365 nm 405 nmand 436 nmwith a

hi gh-pressure nmercury | anp through a photomask. This substrate was then

i mrer sed i nE¥abuaidon afafoEedan i tharognds chEemaIGHEY30 hydr oxi de having t he
tenperature of 2 r .n I , a1 Nsed

Wi th super pure msgl%r?%r%r ?ggﬁ\l?\nat ix%?rp %tﬁg%og%-sb%%e%q’aéthegﬁ gsﬂo?ﬂBO

m nutes to bptical midrescopsedfoyrs gy mpEtdrwas not bbsesubd iohathe pilkeIs pi xel

pattern had a film thickness of 1.60 Fun. 34 _Evaluation of _fqreign matter
Bnd chrohmt i ci ty e hRCHTOMARICHEY AT bhe B 1185 FYaluated MR en

optical m cpesEoREM o r oR9b )t phxets. 5 Wien

t he chromat glgi tgy of étd%g%lpiggglﬂ?%\gs(dgg uat eg%ﬁ%@?rgmﬁgo v g:%I o’

anal yzer (o¥)Tek{®.¥nhsl@cB40C020.0xd.), (x, y, Y) = (0.650, 0.340, 20.0).

Eval uation of contrast ratio 10 The obtai ned substrate was sandw ched

between two deflecting plates and the deflecting plate on the front side

was turnedgphihgtidd WE _3hedaby Bafigiorescent |anmp (wavel ength of 380 to

780 nm fromthe back TO neasure the naxi mum and m ni mum val ues of

transm t@ed |i ght Thatebisined Fubstbate ars sandyiched nbaBregss tolot ai ned by

dividing th X] I i I .y al .8 I A

[ qui o compastErshitkbTakEs Hd e BEHRUEE plar ol the PHonEUAR s
turned while illuminated by a fluorescent lamp (wavelength of

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 1ight
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, y, 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



20 as in Exanple 1 except that 40 parts by weight of C 1. Pignent Red 175
as the pignent (A) and 10 parts by weight of BYK-2001 as the dispersant
were used. \Wen the average particle dianmeter of the pignment contained in

t he obtai ned pi gnment dispersion was neasured by a dynamc light 25
scattering nethod, it was 140 nm A red striped pixel pattern having a film
t hi ckness of 1.60 pun was fornmed on thgssubstrate and evaluated in the sane
manner as in Exanple 1 except that the liquid conposition (R2) was used. As
a result, faselmExamplerl veascapdt thbsed4® giirdis bhewgigltel ©f a3fiisttwere of

h ticit f th | xel oY) = .650, 0.345, 19.0 d th
go:r??:s!t CIr art o ﬁﬁ?gg%@sﬁaﬂé?-ﬁﬁ%tﬁ%%gﬁii‘dha(“ﬁé-)gh\}}/;‘ég{ﬁ%pa?ed
in the saneofBlf)Rfo 48 tS g’eigméﬁeﬁmP a}lae%e;r&rﬁshayté%ie@% lof bHevEdsiH Of a

m xture of C. I. Pignment 175 and C. 1 |I.” Pignen w 254 in a weight
ratio of 40B6D) &s tthe alkmkintsolaplendesin &)t weby wesdlendofmikheg ragel n

(B-2) as_the,al kalj-sol ubl e resi E% wer & sed atnd m xi ng and,5 dispersion
wer e caf;i e BRI A"eﬁ8uF§r¥’oe‘£r°é-’p F&%a pﬁ%‘ﬁﬁt O RrEREFE; BnPIRAEN t he
average par jighershi et Rhe®ftHeh8vBLE§E Partaenbadig@bidy (e tABt gi gishipi gnment

di spersion was neasured by a dynanmic light scattering nethod, it was 250
nm A red stcehpathed dal thatehtrainedyvpihgnent idispenstanadas gleasuged by pm was

formed on the substrate a val uated.in the s nner as in Exanple 1
except that g?ﬂ%mﬁqluligé&cgggsg?ﬁ% OQWa%gu‘gesg?z "Tresult, forei gn

matter was not obzeedest HibddpiriXphsterd havihg @BLimithycRhe§8HR£P1 X680 S Was
(x, v, Y) =(0.650, 0.338, 18.0) and the contrast ratio was 500. 15 Exanpl e

4 Aliglod eomesifornad(eu)thgasubs tpatie andrevaiaiadgdeinaihee samgsmapnaixanpl e 1
P 1 AR B LA, O G0 bamfod s ETRS) LGS,

As a result, foreign matter was not observed on the pixels.
The chromaticity of the pixels was (x, y, 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 1in 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, Y) = (0.650, 0.342,

18.0) and the contrast ratio was 2,200.

Example 5



20 of 80/20 as the pignment (A), 70 parts by weight of the resin (B-2) as
the al kali-soluble resin (B) and 10 parts by wei ght of BYK-2000 as the

di spersant were used and m xing and di spersion were carried out for 16
hours to prepare a pignent dispersion. Wien the average particle dianmeter of
the pignment contained 25 in the obtained pignment dispersion was neasured by
a dynamc light scattering nethod, it 3&@s 80 nm A red striped pixel
pattern having a filmthickness of 1.60 Fun was formed on the substrate and
eval uated i n the 3dnguidncemposistion E&Wmilas Arepaoms ihhidie 1slame|rhamied:

t R4 30 As tte t d
e b vors il HERIECE extent tBab 7l BarsP by, Hai g 4 avitelRbe HOCTV°
0.342, 18.8)71anddna@tCREA 3B ahdtd O Was grerP Red129PL € aBW%QPh'E‘ fap‘w d

conposition (R5) was prepared in the same manner as in e 1 except that
40 parts byofedyheS ¢fs dhei pignenf(A)Cand PDgpants R&d@?&h&ndfCBYK-Hfgrrent

Red 177 in a [ ratio, of 35/65_as the A) .and 10 y
wetgnt ot ok e iRt SpRt Vi Al AR men B SR i RP R R g SRR i on
were carriegut @¢r 4 BbuBs HUpfepadePs PRGMENE AAsPBRBLofli SKBEAItHR a d he
average particle dianeter of the pignent contained in the obtained pignent

di spersion mastmbsdnmemr af dheahgment giontad aeddn the ektained pigmests 200
nm 10 Are .strl e Vi a.fi [ s.of 1 0 pm was
formed on t %sgﬁﬁsjf?ré&éganagg 5%%21&?}2% id%%faﬁ‘éésﬁa%ﬁp nl%gr%%ring el e 1

except that ithgasizpo datonposition (R5) was used. As a result, foreign
matter was not observed on the pixels. The chromatjicity of thefpl xel s was

(x, y, ¥ = (0.658red %'lepedlBl’i%l @?tﬁﬁﬁn lhﬁéfléerﬁ fiip thickpesa oLl
manner s P Eb et o i SERAPESIS SR, eatedlR RO e xrpél?rie .
C. 1. Pi gnmenbasRadExdhpaad éi:d:ep'Pltga'emheREikp.ﬁﬁiﬁlcompasiAEichh(Rs Aias used.
As a result, foreign matter was not observed on the pixels.
The chromaticity of the pixels was (x, vy, 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, vy, Y)=(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 pym area, which means that the obtained product could

not be used as a color filter.



of 15/85 was used as the pignment (A) and 10 parts by weight of BYK-2001 was
used as the dispersant. Wien the average particle dianmeter of the pignent
contained in the obtained pignent dispersion was nmeasured by a dynamc
light 25 scattering nethod, it was 140 nm A red striped pixel pattern
having a filmthickness of 1.60 Fun was forned on the substrate and
evaluated in the sanme manner as in Exasgple 1 except that the liquid
conposition (rl) was used. The chromaticity of the pixels was (x, vy, Y) _
(0.650, O.386mparxite Gxampllethe contrast ratio was 940. However, the nunber
of foreign substances qn the J)_i xel s wa}s 20 on the average in a 100 pm X
100 Fun area, whiR®RIREACOTRASHIHON ETS] Wag PFeRARGd ABUIRE SABE BRARARJ as a

col o Ti11Chs B EehiRRr 8l d¥Sefe thalCa infidurdiol OO bINybidht

prepared in the sane " manner as in Exanple 1 except that a™m re of 40
parts by weCght Bigme@itl Re®i 25k rds Rbeé pHdmerst (A9 pngnthiparAs hpdwdiglparts by

wei ght 5_ of - as e di spersant were ed_and .m xi ng .and di spersi on
wer o Carh | caT SEKAOROTE the L PRERRER HeEeent AR Pk A BLSPe AT | e

average par{;bgbeciamR 80t ot N& BbAPBNEo GRApAFEES pindit ARLBLPSfLPI gment
di spersion was neasured by a dynamc light Scattering nethod, it was 100

nm 10 A red strieen ghe@vepage@artigledganeter oft thekhgrenttontgnedun was
formed on the substrate and eval uated i.n_the sane er. .as i.n le 1
excopt ¢ hat THEA SO eGP Sferess ity A bY A St I the

pi xel s was gat¥erig metho@20itOwas35100 H&.0) and the contrast ratio was

1, 500. However, the nunber of 15 foreign substances on the pixels was 80 on

the avet@ge in a AGRd=EriveHpixed préfernayangenfisln thicknesssfal ne
product could not. be ysed.as a color filter. Co ative Exanple 3 20 A
G d conpd® e Foemei* G2 BpfPbRes, el ta b, e, S5 pines e 1

except that ag 1A Ekanplefl dlcgpt thabythseel YuiidEomposition (r2) was used.

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

pm X 100 ym 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.
vA 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 (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



C. 1. Pignment Red 208 as the pignent (A) and 10 parts by wei ght of
SOLSPERSE24000 as the dispersant were used. \Wen the average particle

di aneter of the pignent contained 25 in the obtained pignment dispersion was
measured by a dynamc light scattering nethod, it was 140 nm A red striped
pi xel pattern having a filmthickness 1.60 Fun was formed on the
substrate and evaluated in the sanme mariner as in Exarrpl e 1 except that the
| i quid conpositi 0 ﬁpiléh o not
observed on the %P%gp‘éid%gﬁﬁgé?rgt I?l%t?}a% e Slhxlré E&%\é%{an\ﬂ%%)
(0.650, O0.385,in E2amplar ekicept othatastixiagi mdvahs&ﬂis:.ﬁnnperatcamzﬁuarrpl e 4
38 Aliquid corrp05|t|on (rd4) was prepared in the sane nmanner as in Exanple

2 except the{t §og 138 %Buﬁ?%ﬁ'é? ATERAREr @ REFHGT] A1SRETFLPR30 ninutes to
prepare a pi gmentydli SPS §,0Fa é/\gsﬂtwfe BYShEES: 82 HeT fonlrA & ¥ aidled NE

pi gnent cont ai ne 51nthe o I ned pignent dispersion was neasured by a
dynam c 39 i gin thechttadned pigeehbtdisperaden 4a8 measukeddsly atdymaemdcpibghit pattern
having a fil mthickness, of .1.60 s fornmed on the substrate and

eval uat ed i FCPHE SR MRERAR, 1%qups{1n4 afffte 1 except that the liquid

conposition (r4) AesquedpesGittela é@@éﬂﬂha*frﬂ{g?b%]ﬂﬂ:h%kﬂ@és pety @pser ved
on the pixels. The chromatlmtyo t he pi xels was (X, Y) (0. 650,

0.343, 15.(} wajfbtmett(mt thetsubdtirateasnds¥aldg te@hin the shmenmhna:' 1. A
radi ation sensitiy ositiqQn.co A a [ rren (B) an

i kel | - sol uBF an BY Byicepd uid ehe oLt forfhod PRt Wea et of a
pol yfungg i onal MoK BEfe SH1 , A orButi Maetdonas n&%r@@loﬁ hedpiadisAt i on
sensitive radical generator, wherein the p| ment & conprises 20 w % or

more of C.|The FhpamatiRdly 195 ’é#ﬁima@lénwéﬁe g pdt Fcl(@- 8P Aned 143,
15.0) and the contrast ratio was 350.




(unit: nm of 50 to 300, and the conposition is used for <color filters. 2.
The radi ation sensitive conposition according to claim 1, wherein the

pi gnent (A) further conprises at |east one selected fromthe group
consisting of C.1. Pignent Yellow 83, C1I. Pignent Yellow 139, C.|. Pignent
Red 177 and C.I. Pignent Red 254. 3. A process for preparing the radiation
sensitive conposition of claiml, congfising the step of mxing together a
pi gnent di spersion obtained by m xing and dispersing (A a pigment which
conprises 20 % or_ nore_of C.1. Pigment Red 175 and has an average
particle diaaktE? cta¥®? ian 300 nmin a solvent while it is ground in the
solvent, (B) an al kali-soluble resin, (C a polyfunctional nononer or a
conbi nati on of a pol yfunctional nononer and a nonofunctional nonomer and
(D) a radi ati onAsarsiitatieon r ggheak igeneramrrsigion\ conpr isiihger (Aaviag red

pi xel s made. of e radiati nsj t 1 C iti 0 i r 2., 40 5.
A color [i §h Iaeléépyst(%? %I s%lqz]a{fﬁgo%ﬁrl#%?ﬁg%{é%g%éol ((OE? %iﬂjg}’g%%c%%?an% 4. 6.
The radi at nonosensoti ¥e conipasitt ban odc Gorgh g e tdloaiam mhnoMzer eimd tae

pi gnent (A) copprises 50 wt% or nore Qf C.I. Pignent Ref 175. 7, A
radi ati on %gf‘ﬁl@%l%ﬂposﬁn?%%‘ﬁeﬁonﬁpgsi A9 (AR a TH IR (BFRSHE1Ve

al kal i - sol yghecsesdhedddor, RAlaHRCtional  nonomer or a conbination of a
pol yfunctional nmonormer and a nonofunctional nononer and (D) a radiation

sensitive radich¢ gerpreattor (AWherapy ides pRgment%( Apr comqre ses 50. W % or
nore of C.1. Pigment. Red 175, pixels made of the radjation sensitive

conposi ti oR*GRE hadisty a7Pi IFAY hPERne¥E GVET286 RProvide S12BGREFast ratio
of 1,000 orufPte, nand Jethes§0RBOSiolo, 0Marld the composition is used for

color filters.

2. The radiation sensitive composition according to claim
1, 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.

3. A process for preparing the radiation sensitive
composition of claim 1, 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 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.

4. A color filter having red pixels made of the radiation

sensitive composition of claim 1 or 2.



used for color filters. 8. The process according to claim3, wherein the
pi gment (A) conprises 50 wt% or nore of C. I. Pignent Red 175.

40
5. A color 1liquid crystal display comprising the color
filter of claim 4.
6. The radiation sensitive composition according to claim

1, wherein the pigment (A) comprises 50 wt% or more of

C.I. Pigment Ref 175.

7. A radiation sensitive composition comprising (A) a
pigment, (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, wherein

the pigment (A) comprises 50 wt% or more of C.I.
Pigment Red 175, pixels made of the radiation sensitive
composition and having a film thickness or 1.60 pm provide a
contrast ratio of 1,000 or more, and the composition is

used for color filters.

8. The process according to claim 3, wherein the pigment

(A) comprises 50 wt% or more of C.I. Pigment Red 175.



