1 RADI ATI ON SENSI TI VE COWPCSI TI ON FOR COLOR FILTER, COLOR FILTER, AND COLOR
. LIQUI D CRYSTAL DI SPLAY DEVICE Technical Field 5 This invention relates to a
radi ati on sensitive conposition for color filters, a color filter, and a
.color liquid crystal display device. Mre specifically, the present
I nvention relates to a radiation sensitilve conposition used in production
of 10 a color filter used in a transm ssive or reflective color liquid
crystal di spRADIAT IQN FENSREd VH CRUP ALDEIOFeFPRCAROR RELMER, COLRor
filter having Lxel f f e LAkl o Lt v sition,
and a color | ?qutjﬁrdﬁiél’ysﬁ%aq stp%ayﬁgg]\‘/]i&rcbe éclgg ?ltA%'l n%fggg'zwlg%g?g%ofi lter.
Background Art As a nethod for formng a color filter by use of a radiation
sensitive conposition_for color filters, 20 there is known a nethod which
conprises fof8FERRICabaFi®ddi|mof a colored radiation sensitive
conmposi tigon on a Sf'f?iy%%%&%fﬂogr f’&i&g&% id 'aghfadgh%kdx{‘g AL Phed
predeterm ned pattern forned on thé ‘substrate, irradiating TRecoa g film
wi th radi ati eompo it Dugh fophed bBaSkE HRverg ,a Predeber 6 iktle gt taid a
(hereinafter referred to as "exposure'"), developing the coating filmto
di ssol ve anchéﬁéR/el%ﬁE%ﬁos%ﬂYﬁgﬁtli chsSP1ayd $R6LB&ki ndlaTR resulting film
to obtain pi of s dhfRfer cal ef.er. JP-A 0 the term 30
"JP-A" as uségg%el?e]f%ghﬁ% n'segéle" g%ﬁ%ﬁ(’%e&%ﬁfb‘ﬁéﬁé‘d Ic%{a&pg%gsgté)agent
appl i cati on"yaddatlfor 88ns3Xilye c8impeeshtlibquiud et yisi gprddspltayonevfce
conprising such col gr filter has been desired,to have hi %her bri %ht ness,

the col &7 fi Pt &° tdd Hechsqdsitbdat FTAN RV ESHNG 28i RGEL$FEAVIE ght
transmttancgohipf @G&Jiid crystal display, a color image pickup tube

device and the like, a color filter having blue pixels
formed from the radiation sensitive composition, and
a color liquid crystal display device comprising the

15 color filter.

Background Art

As a method for forming a color filter by use of
a radiation sensitive composition for color filters,
20 there is known a method which comprises forming a
coating £film of a colored radiation sensitive
composition on a substrate with or without a 1light
blocking layer of a predetermined pattern formed on the
substrate, irradiating the coating £film with radiation
25 through a photomask having a predetermined pattern
(hereinafter referred to as "exposure”), developing the
coating film to dissolve and remove unexposed portions,
and postbaking the resulting £ilm to obtain pixels of
different colors (refer to JP-A 02-144502 (the term
30 "JP-A" as used herein means an “"unexamined published
Japanese patent application”) and JP-A 03-53201).
Since a liquid crystal display device comprising
such a color filter has been desired to have higher

brightness, the color filter has also been desired to



years. Further, along with popularization of digital video canmeras and

hi gh-definition televisions in recent 5 years, color liquid crystal display
devi ces have been desired to process a high color density so as to be able
to display dark blue as of the ocean in winter or flamng red of the
setting sun. To achieve such a high colo? density, a radiation sensitive
conposition for caolor 10 filters which has higher pignent concentration is
apt to be dedVeednoFRASIBH W highatiigh tehsrmisrel tERSSSi R oherfS ol or
filters mhic9e9§§.high pi gment concentration is used, materials which do
not dissolve 1n a developer (hereinafter referred to as "undi ssol ved 15
material s") are | iBbtéhea renhong witkapopilaribartidmoe€ dieyrtailxels are
formed in a de&elo nment roggiﬁ, invgrgduqtipn of a colar filter. Thus,

devel opment %+9€8 FalcHIDAR digh e EoRPI AR P ¥ DY 18IS AN FEFED Tahi ch

can cont 50l g ggRig nth DOrURdiGHAR VOHly BRGAI icl $p 2yi B I HEVERGRTBYe I OCESS

effectively and can form blue pixels having high color purity has been

strongly dedesdd.editsciponeesefatthibghnyehbirodeds My obp ext tof biehabpresent

i nvention is_to,proyide iation sepsitive_copposition for_colar filters
Pl 308 £

whi ch can coRProTSPafd ARTE B U85  UBG MEEAR AR LRKSF AovELaMidd

process effegbigvelsy el santhifgnPhne Roxelchievenguliia aeigh BWidy. 30
Anot her object of the present invention is to provide a color filter having
pi xel s fornedehsdtiy hea zbdieatihdnaisiedys Sbhvet ioampoapddian ohoforcodsd or

Lo RS RSB B dEY! SEORRILSL B WIE ST
apparent frogot ibe f@E0Me@. When such a radiation sensitive
composition for color filters which has high pigment
concentration is used, materials which do not dissolve
in a developer (hereinafter referred to as "undissolved
15 materials”) are liable to remain in areas other than
those where pixels are formed in a development process
in production of a color filter. Thus, development of
a radiation sensitive composition for color filters
which can control remaining of undissolved materials
20 in the development process effectively and can formblue
pixels having high color purity has been strongly

desired.

Disclosure of the Invention

25 An object of the present invention is to provide
a radiation sensitive composition for color filters
which can control remaining of undissolved materials
in a development process effectively and can form blue
pixels having high color purity.

30 Another object of the present invention is to
provide a color filter having pixels formed from the
above radiation sensitive composition for color filters
and a color liquid crystal display device comprising

the color filter.



description. According to the present invention, firstly, the 5 above

obj ects and advantages of the present invention are achieved by a radiation
sensitive conposition for color filters which conprises: (A a pignent

whi ch contains C. |I. Pignent Blue 80, (B) an alkali soluble resin, 10 (C) a
pol yfunctional nononer, and (D) a radi atBon sensitive radical generator. The
term"radiation" as used herein includes visible |ight, ultraviolet

radi ation, far ul tGvesl ebIealsatinsh,advaaltégednolfedihe apgementray. 15

Further, accordi tot r Ln ' diy,. t vie obj ects
and advant aglélggéngtlhc%1 Qp‘riégeﬁfee‘?élr\l}gn;é?dt}%\égggtaﬁ%@e%‘ﬁy gg(l:g?%rﬁf% ter
formed fromaéserapveonadi ation sensitive conposition for color filters.

20 Further, according tqo the present invention, thirdly, the above objects

and advant ages of AFECFHdIEhtO itRhRRTBACA e dcTRRYAQ Ty Tl EBLSY | itdiR d
crystal i Spéﬁ‘ﬁged%‘ﬂj%cfgnﬂh'ds'a%%ﬁ‘@a@%%"%foél% néi:é&%rnt ?ﬁn@@ﬁtti'\%ge for

Carrying out t Invention Hereinafter, the prese I nvention wll

further descarbedchRairedi by &Senaidiiatei CanpesisithvéocotasiEilonefor - (A)
Pigment 30 The pignent in the present invention contains C. |. Pignent

Bl ue 80 accdfeiRF tg%”&PEls |wmﬂe£h(e.°f'11?1:‘lss§5| i shed by The Society of Dyers

and Col ouri st g) l;hepi@agﬁtwl,{iéﬂp&& 1he ‘ol I pWi Bg ti phiQn-go The
pi gnent in the present I1nvention may also 4 contain o6ther pignment In sone
cases. The abBVe ast heltkpildnewluhyebeeasinrgani ¢ pi gment or an inorganic

pi gent 10HOWF(\é?r a 51;51 gf%nccoé ornfaiil.I tmeornomer, and
(D) a radiation sensitive radical generator.

The term "radiation” as used herein includes
visible light, ultraviolet radiation, far ultraviolet
radiation, an electron beam, and an X-ray.

15 Further, according to the present invention,
secondly, the above objects and advantages of the
present invention are achieved by a color filter formed
from the above radiation sensitive composition for
color filters.

20 Further, according to the present invention,
thirdly, the above objects and advantages of the present
invention are achieved by a color 1liquid crystal display

device comprising the above color filter.

25 Best Mode for Carrying out the Invention

Hereinafter, the present invention will be
further described.

Radiation Sensitive Composition for Color Filters

- (A) Pigment -

30 The pigment in the present invention contains C.
I. Pigment Blue 80 according to Color Index (C. I.:
published by The Society of Dyers and Colourists. The
same will apply to the following description.)

The pigment in the present invention may also



Is required to show col or devel opnent of high purity 5 and high Iight
transm ssion and heat resistance, the organic pignent is preferred.
II'lustrative exanples of the other organic pignment include conpounds
classified as pignments in the Color Index. Specifi c exanpl es t her eof

i ncl ude those 10 W|th the fO||OWI ng col o# i ndex (C .) nunbers, i.e., C
. Pignent Violet rrent\/olet 19, C 1|. Plgrrent\folet 23, C
| . Pignent \ﬁ"ap&a% the|r IMERL J\ffo?8f“932°a%es . Pignment Violet 36 and

C. 1. Pignent Viopgd §'§ov‘%n@t@:eﬂ' pf%ﬁ@'ﬁ"ttm gu%el%n GrdanEbgﬁ'Q@tmé?ﬂ’e'e 15
15:3, C. |. Pigment Blue 15:4, C ment Blue 15:6 and C. Pi gnent

Blue 60. O oheze id!@éga@rigamlcgmgﬁ’ent éIOV@V@FheslBngam QOlplrgrEmit@emhen

bl ue pixels are_faorned BIu 15:6. C _I. Pigmepnt Blue 60, C
| . Pignent V3l &F %Eﬁdaﬁ:&’ ﬁ%&?mée are HreE g‘ror%%?ngng%.}gjr.ﬂPPélﬁeﬁ YRl ue
15:6 issparidhauhardly pigher redandhe s3hoye ablfem@a gapes i GaRBleS Maye be
used alone or in admxture of two or nore. The content of C |. Pignent

Bl ue 80 in tPEIPINGreNPigment !—ﬁepﬁ'retfs%m-‘eldnventlon is preferably 1 wt % or
hi gher, nore preffifﬁ's%flak%i’vgoe"i@ grtlc]ylg e radégr%?: an £ct 0 30 wt %

By use of such a pigment ere can pr ovi de atlo sensitive

conposi tion ﬁmgnmwrlné1haereom1p|oam¢@rcm§b|i&11e@rms piigneén t Bnthh stsipeved 30
materials in_a_devel oci)ment rocess effectively and can_ form bl ue pixels

having hi gh E8LGT FR9eF. CSPECH JfeREamRie 8ot AT eRckn plydentdiesed i n
the presont LAVENtiD £8018% i EogHrOUadEET YEL alIl'ZEHdrﬁ’lEers, i.e

reprecipitation, solvent cleaning, 5 sublimation, vdcuum heating or a
conbi nati on 6f. ThePdgmente¥sededs ¥ eqUired Bégarentis@ioTled A afe Pparticle
di ameter (r %liglmtent rgz?ol?et 23, C. I. Pigment Violet 29, C. I. Pigment
Violet 32, C. I. Pigment Violet 36 and C. I. Pigment
Violet 38; and C. I. Pigment Blue 15, C. I. Pigment Blue
15 15:3, C. I. Pigment Blue 15:4, C. I. Pigment Blue 15:6
and C. I. Pigment Blue 60.
Of these other organic pigments, as other organic
pigments when blue pixels are formed, C. I. Pigment Blue
15:6, C. I. Pigment Blue 60, C. I. Pigment Violet 23
20 and the like are preferred, and C. I. Pigment Blue 15:6
is particularly preferred.
The above other organic pigments may be used alone
or in admixture of two or more.
The content of C. I. Pigment Blue 80 in the pigment
25 in the present invention is preferably 1 wt% or higher,
more preferably 1 to 50 wt%, particularly preferably
2 to 30 wt%. By use of such a pigment, there can be
provided a radiation sensitive composition for color
filters which can control remaining of undissolved
30 materials in a development process effectively and can
form blue pixels having high color purity.
C. I. Pigment Blue 80 and other pigments used in
the present invention can be purified by

recrystallization, reprecipitation, solvent cleaning,



the pignent used in the present invention is preferably 5 50 to 300 nm
nore preferably 100 to 300 nm particularly preferably 50 to 200 nm By use
of such a pignment having an average particle dianeter r, blue pixels
showing a high contrast ratio and high light transmttance can be
obtai ned. The term "average particle dia¥eter"” as 10 used herein refers to
the average particle dianmeter of secondary particles resulting from

h

aggl oner at i oRUBLiMAthapy FATYEPRepdiing ©Fi2reoePPdinmsions ofhéhafi¢nent

FurEhen_thepggggég sshéefuiﬁi%@§i6§ké§e“ﬁﬁ inafter sinply referred to

as "particle size Istribution™),of the secondary particles of the pignent

used in the presemhéenderinanei pasucicldatiasectosdaly farditteamigviof) a

size of (average particle dianmeter 100) nm preferably constitute 70 w % or
Ré pr RFERE b

20 higher, nbPRE PLEMETHHIYSE 1R Hiof BRGHERT HPVANTIQBCHAERFGEFHARLY es.
The pioment beut % ddambRLE LYY aeraBlY £bo 181 20BIEN, YUk pRELIGa pi ze

di stribution can be prepare y m xing and di spersing commercially
avai |l abl e C prefZzirabjyentd B 20 Boam.avdnys paft suich diphghemt bageimregal |y

| arger than 300 n ith other pi nt ed a equi r.ed average particle
o er T BBnavandbe tp St Tiohe dEaa e S op L im B SRR r 6
resulting framgnricdnerhikd Bt HERBt and tHi ghdil SR 6 2Pk adiith Pt £8h¥RNtcas0

while mlling the pignents by use of a grinder such as a bead mll| or a
roll mill. The phixiobedine@hs dgrerm "g¥vedade ypadkds le pliapatedt spessi on

form Tg.f‘o di ﬁB%rf%@r%“fﬁdrégg%eFEaJ ecﬁeheadf’ésggﬁ'%t Rta?ritzjg‘:e%ﬁg @Eaﬁg%teé’xs@a?ﬁ Y

proper spersan sSucC as a cationic Sa
anphoteric diettaidany QPamoncdeisC b Spetiay . £ T6ASa dl BeresatSon P&l er abl y

contain a conpound havi ng an_uret hane bond
primary particles (single microcrystals) of the
pigment.
Further, the particle size distribution
15 (hereinafter simply referred to as "“particle size
distribution”), 6 of the secondary particles of the
pigment used in the present invention is such that
secondary particles having a size of (average particle
diameter * 100) nm preferably constitute 70 wt% or
20 higher, more preferably 80 wt% or higher, of all
secondary particles.
The pigment having the above average particle
diameter and particle size distribution can be prepared
by mixing and dispersing commercially available C. I.
25 Pigment Blue 80 (average particle diameter is generally
larger than 300 nm) with other pigments used as required
(average particle diameter is generally larger than 300
nm), preferably as a pigment mixture resulting from
mixing the pigments with a dispersant and a solvent,
30 while milling the pigments by use of a grinder such as
a bead mill or a roll mill. The thus obtained pigment
generally takes a pigment dispersion form.
The dispersant used to prepare the pigment

dispersion may be any proper dispersant such as a



(hereinafter referred to as "urethane-based 5 dispersant”). The above
uret hane bond is represented by a formula RNHCOO-R (wherein Rand R are
an aliphatic, alicyclic or aromatic nonoval ent or pol yval ent organic
group, and the polyval ent organic group i s bonded to 10 another group having
an urethane bond or other groups) and c&n be included in a lipophilic group
and/or a hydrgﬁhiLic roup i n the urethane-hased di spersant or  included in

t he princi paf2Eth&™ Gn }ﬁp%fﬁﬁﬂg'cﬁﬁ#9%+c ﬁﬁ?QﬁEFﬁ%ﬁ%b%@B@Qﬁ%B%Fsmﬂ.
At | east onegyspkhaitn €% PORInadh € d1hEIRhA £. t NenlisR! fﬁr@?ﬁggﬁ%ts

di spersant. \When two or nore urethane bonds are included in
ur et hane- baspdefiiegiady bxinc onttlad nuraethrempobavdd hamynige ant wr esthaner bairfd er ent .

An exanpl e o{ such an rethaqg-bas d .di sper sant '

20 [ d f
a dii socyanat BASHHE R8Tt A EBEY EFat® AT aud‘"oef%?s‘fllgf'tfe:aa'\%gﬁ;t ;ogyg:gxslct °

group at ongiep@raduker)a pol yester having a hydroxyl group at both ends.
Illustrative exanpl es of the above diisocyanate 25 include other aromatic
dii socyanat es, e.gthepaRpsiRe ugpitdéeanbead sighrepursertied] ¥ dii socyanat e

and benzeneg 1, 4-dil %QWD?%?G&’S_( r i [ SRCYR 3 es?%ﬁgcgln igpait.ic

t ol uene- 2, 4-dri socyanat e, , o-drirsocyanate, uene- I'sotyanat e

30 and tol ueadidyx i ¢ S G et ianfhond eatendi bropyaai£FefttCOraanic
1, 2-xyl ene-3, 5-di i socyanate, 1,2-xylene-3,6-diisocyanate,
1, 3- xyl ene- 29494iR s RYAnkheE P‘li,BV? ledHe-2r 928l By aHR & s 7oonded to

]1' 2: ig: g?g: g?g?gglf;ezxg%%?av%ﬁj M &% Enand bIWY BRIEREY groups)
and can be included in a lipophilic group and/or a
hydrophilic group in the urethane-based dispersant or
included in the principal chain and/or a side chain of
the urethane-based dispersant. At least one urethane

15 bond can be included in the urethane-based dispersant.
When two or more urethane bonds are included in the
urethane-based dispersant, the urethane bonds may be
the same or different.

An example of such an urethane-based dispersant

20 is a reaction product of a diisocyanate and/or a
triisocyanate and a polyester having a hydroxyl group
at one end and/or a polyester having a hydroxyl group
at both ends.

Illustrative examples of the above diisocyanate

25 include other aromatic diisocyanates, e.g., benzene
diisocyanates such as benzene-1,3-diisocyanate and
benzene-1,4-diisocyanate; toluene diisocyanates such
as toluene-2,4-diisocyanate,
toluene-2,5-diisocyanate, toluene-2,6-diisocyanate

30 and toluene-3,5-diisocyanate; and xylene
diisocyanates such as 1,2-xylene-3,5-diisocyanate,
l,2-xylene-3,6-diisocyanate,
l1,3-xylene-2,4-diisocyanate,

1,3-xylene-2,5-diisocyanate,



Il'lustrative exanples of the above triisocyanate 5 include other aromatic
. triisocyanates, e.g., benzene triisocyanates such as

benzene-1, 2,4-triisocyanate, benzene-1,2,5-triisocyanate and

benzene-1, 3,5-triisocyanate; toluene triisocyanates such as

tol uene-2, 3,5-triisocyanate, 10 toluene-Z 3,6-triisocyanate,

tol uene-2,4,5-trii socyanate and toluene-2,4, 6-triisocyanate; and xyl ene
triisocyanatts3sdchl eBer 92-8yleAE8OFYRBALE|.i socyanat e,

1, 2-xyl ene- 31446-,%1&5@(;3@'@1&iig%%lgﬂéigge%@, 4,5-triisocyanate,
1, 3-xylene-2,4,6-tri1socyanate, 1,3-xylene-4,5,6-triisocyanate,
1, 4-xyl ene- 21 345xtylenecRanat@iasvcyladakyel.ene- 2, 3, 6-trii socyanate. 20 These

di i socyanat es and LisqQcyapates can used_alone or in adm xture of two
or more. Further, THLPEATLVE EXANH L8500t FBCaBB0Y HAELTEEIRIA TS 2

hydr oxyl sgr oyn catu P&1eo @Re ANt b8 t idPVeL Peloysrd ®at BaVi RO, @. hy Ble@r/dngr oup
at both ends 25 include polylactones having a hydroxyl group at one end or

bot h ends suthidsecyahpdss osucho®s hbenggne - hydr.doirgisosyanate .end or
bot h ends, ol yval erql actpne . having_a, hydroxyl group at one end or both
ends and a ;a)BF it Jb?6$a%t’%'e€:ﬁé§isr?gc%gﬂ§al%>&ﬁéSO group at one end or both
ends; and popyaeuieased 3 mlyestieccyanbi@ ;2 fyduend €F 2iRRIyARgteyd or
both ends such as a polyethyl ene terephthal ate having a hydroxyl group at
one end or bSUfherrs ifduenorhdtiii ehEllSQeEpanadieat e havi ng a hydroxyl

g: oggeatledggegﬁg_q]e epat’@’%_ggqisc@}ﬁéﬁag%l yesters having a hydroxyl group
pol yeSt'er’s” havi ng a hydroxyl group at both ends
toluene-2,4,5-triisocyanate and
toluene-2,4,6-triisocyanate; and xylene
triisocyanates such as 1,2-xylene-3,4,5-triisocyanate,
l1,2-xylene-3,4,6-triisocyanate,

15 l1,3-xylene-2,4,5-triisocyanate,
l1,3-xylene-2,4,6-triisocyanate,
l1,3-xylene-4,5,6-triisocyanate,
l,4-xylene-2,3,5-triisocyanate and
l,4-xylene-2,3,6-triisocyanate.

20 These diisocyanates and triisocyanates can be
used alone or in admixture of two or more.

Further, illustrative examples of the above
polyester having a hydroxyl group at one end and the
above polyester having a hydroxyl group at both ends

25 include polylactones having a hydroxyl group at one end
or both ends such as a polycaprolactone having a
hydroxyl group at one end or both ends, a
polyvalerolactone having a hydroxyl group at one end
or both ends and a polypropiolactone having a hydroxyl

30 group at one end or both ends; and polycondensed
polyesters having a hydroxyl group at one end or both
ends such as a polyethylene terephthalate having a
hydroxyl group at one end or both ends and a polybutylene
terephthalate having a hydroxyl group at one end or both



can be used alone or in adm xture of two or nore. 5 The urethane-based

di spersant in the present invention is preferably a reaction product of an
aromatic diisocyanate and a pol yl actone having a hydroxyl group at one end
and/ or a polylactone having a hydroxyl group at both ends, particularly
preferably 10 a reaction product of a toBuene diisocyanate and a

pol ycaprol act one having a hydroxyl group at one end and/or a

pol ycaprol ac8®8& -havi ng a hydroxyl group at both ends. Specific exanples

such an ur et hane- 1 i ant 4 e d §Qﬁﬁ§s EE

(product of EFKA %mecglog'y%g;%%.? Eltdy%f}lguas% r y%;:%%rg uct o?t §% Chem e
Co., Ltd.), end &hGPRLEOE tzoditavahg Kubydotax haenrcapsatlbdth ehlds wei ght
aver age nol ecul a mei%hh in terms_of 20 olﬁihégen measur ed b%tge

per meati on cHPBnafodtdphy 2 )O6f hf ek 2 p2Eed ¥R PEr82HCin the
present sinventionrpée QAreteAPEYba W &8s %fgght”EHEﬁﬂéng@géhf,OOQ to
20, 000. The above uret hane-based di spersants may be used 25 alone or in
adm xture ofinvendriomwrés Drefevabtl yfatheagtdtdmnpriogiseit dofp@rsant used
to prepare the pignent_dispersant is preferably not.  larger than 100 parts
by wei ght . 1o 8RAerGr Abiy A n o5 o1 G Gaf 1 LORY TRFEARE MAVLRG & pr ef er abl y
1to 70 30 payls ey 86Lp B drfd!l éidyaRayidr ablpolf16@ t¥h@ahhy idy

wei ght, based on 100 parts by weight of the pigment. ~Wen the anount of the
ur et hane- basedhydsp&yslagroer cebdzo thoepdst.s Par wecyher e st @babiabily may

e o301 CCh, BeglUL0E g dd ot Bl ve FSINLSE LG SELUEN diEchto

w || be descpohgddptelavitidhe having a hydroxyl group at one end
and/or a polycaprolactone having a hydroxyl group at
both ends.

Specific examples such an urethane-based

15 dispersant include, under trade names, EFKA (product
of EFKA Chemicals BV Co., Ltd.), Disperbyk (product of
BYK Chemie Co., Ltd.), and DISPARLON (product of
Kusumoto Chemicals, Ltd.).
The weight average molecular weight in terms of
20 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
25 alone or in admixture of two or more.

The amount of the urethane-based dispersant used
to prepare the pigment dispersant is preferably not
larger than 100 parts by weight, more preferably 0.5
to 100 parts by wéight, much more preferably 1 to 70

30 parts by weight, particularly preferably 10 to 50 parts
by weight, based on 100 parts by weight of the pigment.
When the amount of the urethane-based dispersant
exceeds 100 parts by weight, developability may be

impaired.



regard to the radiation sensitive conposition for color 5 filters in the
present invention. The anmount of the solvent used to prepare the pignent

di spersant is preferably 500 to 1,000 parts by weight based on 100 parts by
wei ght of the pignent. Wien the pignent dispersant is prepared by neans 10
of a bead nmill, it can be inplemented by %i xi ng and di spersing the pignent
m xture by neans of, for exa | ass beads or titania_beads_each having

e, .
a di ameter of aboubr&hersol é%rﬁﬁ‘g%FéF’& FHFIRHia® 6oty TREVEgnent

mxture wthygQ itikg %gf‘dr@rtﬂ@epiglﬁént_lﬁils'béﬁé§n€t?§.?nclt1i‘&eb@@éssame_
preferably fill 5096?0 0% of the capacity of the mll. The pignent m xture
preferably feolyeotst assdhaset whicdpaeliiy &fe tdespirlibed Flpttiegr ,with
processi ng tggp iqd Q?Eﬁﬁéb'y;é %o 50 hggq%ivrmge Eret rably. 2rto 5_hours.
20 Meanwhi | e SHRFE (5% EHG A AT S8 85AE Y6 VB eDRP 8F 1yt PR aH2T §1° 2°F ol |
mll, the pi grate #5Spar sHd peas et PiasrssedoRy use of, for exanple, a
three-roll mll or a tmn-roIF mll, preferably while cooling the pignent

di spersant with coBhengmeaert &f thee| sieelvent| usiad steaPsepareditdraance

bet ween t he I ' f t 1 n i %tbe@r e.ls
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pignment (A) as a binder and is soltble 1n a
devel oper, pddfspebbinanthekpigment mixture by means of, for example,
glass beads or titania beads each having a diameter of
about 0.5 to 10 mm, preferably while cooling the pigment
mixture with cooling water or the like.

15 In this case, the beads preferably £ill 50% to 80%
of the capacity of the mill. The pigment mixture
preferably fills 20% to 50% of the capacity of the mill.
Further, processing time is preferably 2 to 50 hours,
more preferably 2 to 25 hours.

20 Meanwhile, when the pigment dispersant is
prepared by means of a roll mill, the pigment dispersant
can be processed by use of, for example, a three-roll
mill or a two-roll mill, preferably while cooling the
pigment dispersant with cooling water or the 1like.

25 In this case, the distance between the rolls is
preferably not larger than 10 um. Shear force is
preferably about 10° dyn/sec. Further, processing time
is preferably 2 to 50 hours, more preferably 2 to 25
hours. -

30 The average particle diameter and particle size
distribution of the pigment in the thus prepared pigment
dispersant can be determined by a dynamic light
scattering method.

- (B) Alkali Soluble Resin -



devel oper, used in a devel opnent process in production 5 of a color filter.
. An exanple of such a resin is a copolynmer of a polynerizabl e unsaturated
nmononer having an acidic functional group such as a carboxyl group, a
phenolic hydroxyl group or a sulfonic group and other copol ynerizable
unsat ur at ed nononmer (hereinafter 10 refelPed to as "copol yneri zabl e
unsaturated nononer”). _Illustrative exanples of a polynerizable

unsat urated nononefBRa?ikGld EAHERYP GPEHP ithdha RHEentel BV SR 190 as
"carboxyl - gr gup-Cond ai Ri %i@ﬁ%%% &h ”PP_Q”%ri"Qméﬁt' NG )u_d§su9._3%tiq{@éfd

nonocar boxyl 1 ¢ acids such as (neth) acrylic~acid, crotonic acid,
a-chl oracryl andacisl saddibciennam @ atede lopeat ur pred edralal poayl i&lkeilds and

aci d anhydri des thereof such .as | ei c. acid, .mal ei c anhydride, fumaric 20
acid, itacon (‘?V&cli‘bl?eirt'al:‘&r‘ﬁgg1é’nﬁyn§ﬁvcfel,°m“?r“5c8r’ﬁ%ce§§i D RFPANS ’R

anhydri de; and£ngsaceNbs &t fienNSaly ade4mpaley ¥ bew¥H G apbdahaying three
or nore carboxyl groups and acid anhydrides thereof; nono[
(et h) acryl oglo@ody kg r] @ teepo lyfmepl gedlmryplsat ups ted vononen hiasoing nor e

car boxyl groups sugch.as _ nong[ 2- t h)acryl oyl.oxyet hyl ] succi nat e _and

onoLs) (mot AR A ESH B st Bren ok 8SbY sRe RS AL s & ot yer
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w- car boxypol ycapr ol act one nono(neth)acrylate. O these

car boxy! - gr oGPROHY B AT he alithsh ear akerb iR BoOmeret Hh e pyiniaf kerd,
monof 2- (]}rgat h)relafC Y18yl 9§y§§ hyé%ﬁéé%&gn’liaﬁfzé‘ﬂ e %%fﬁr@.ﬁfggggﬁgﬁ%ﬂe@: pne

mono( met'h) aciylate are 11 par riy preferre
car boxyl - gr oup- conttailni $1gr dfd &telir sk &np LENOGEr a Y/l Pieetdethwl @ne or in

adm xture of two or
unsaturated monomer having a carboxyl group
(hereinafter referred to as
"carboxyl-group-containing unsaturated monomer”)

15 include unsaturated monocarboxylic acids such as
(meth)acrylic acid, crotonic acid, a-chloracrylic acid
and cinnamic acid;
unsaturated dicarboxylic acids and acid anhydrides
thereof such as maleic acid, maleic anhydride, fumaric

20 acid, itaconic acid, itaconic anhydride, citraconic
acid, citraconic anhydride and mesaconic acid;
unsaturated polycarboxylic acids having three or more
carboxyl groups and acid anhydrides thereof;
mono[ (meth)acryloyloxyalkyl]lesters of polycarboxylic

25 acid having two or more carboxyl groups such as
mono[2-(meth)acryloyloxyethyl]succinate and
mono[2-(meth)acryloyloxyethyl]lphthalate; and
mono(meth)acrylates of polymer having a carboxyl group
and a hydroxyl group at both ends such as

30 w-carboxypolycaprolactone mono(meth)acrylate.

Of these carboxyl-group-containing unsaturated
monomers, (meth)acrylic acid,

mono[2-(meth)acryloyloxyethyl]succinate and

w-carboxypolycaprolactone mono(meth)acrylate are



nore. 5 Further, illustrative exanples of a polynerizable unsaturated
nononmer havi ng a phenolic hydroxyl group include o-hydroxystyrene,

m hydr oxyst yrene, p-hydroxystyrene, o-hydroxy-a-nethyl styrene,

m hydr oxy- a- net hyl styrene, p-hydroxy-a-nethyl 10 styrene,

N- o- hydr oxyphenyl mal ei m de, N-m hydroxyphenyl mal ei m de, and

N- p- hydr oxyphenyl mal ei m de. These pol yneri zabl e unsat urated nononers
having a pheadlticwlardwyipyedegnad- be used alone or in 15 adm xture of

Lvo or more. Fur thgl, Lldipd IBLLYS SR8 .0(c o PRLKISI 2RDLE AL A 2 o0

nononer having a su#Fonic group In rene Su and

p-styrene sumbodnte fsi layleseupeldyaldrabbe unsaianakath r®neferwwdayrng 20
a sulfonic group may be used alone or in adm xture of two or nore. Further,
il lustrativeM&&ml es of the copolynerizable unsaturated nmonomer include
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: e
mol ecul ar chain (hereinat ter sinply referre to as nomer s } such

as a pol yst ynass tupaltere nyh ofaet ect ygabe phExglidchitydrokyit msupl at e
and polysiloxaqgé N-position substituted nmal ei pi des such as 30
N- (substit ut eSrYEe nBr&YHTR*EAF INELYRF o8y AT REVS 18R %e. 9., N phenyl

R At L A o e L R

12 nal ei m dey-Hygroryhkyl phebthly 1med €y nede,, - bydetdoxyphaeydhydl ei m de,

N-m et hoxY PRGM en 88! § 8 48y a2 0% b Re N1 W POERY|q S8l &f m de;
N-m-hydroxyphenyl maleimide, and N-p-hydroxyphenyl
maleimide.

These polymerizable unsaturated monomers having
a phenolic hydroxyl group may be used alone or in

15 admixture of two or more.

Further, illustrative examples of a polymerizable
unsaturated monomer having a sulfonic group include
isoprene sulfonic acid and p-styrene sulfonic acid.

These polymerizable unsaturated monomers having

20 a sulfonic group may be used alone or in admixture of
two or more.

Further, illustrative examples of the
copolymerizable unsaturated monomer include
macromonomers having a (meth)acryloyl group at one end

25 of polymer molecular chain (hereinafter simply referred
to as "macromonomers”) such as a polystyrene,
polymethyl (meth)acrylate, poly-n-butyl
(meth)acrylate and polysiloxane;

N-position substituted maleimides such as

30 N-(substituted)aryl maleimide and N-cyclohexyl
maleimide, e.g., N-phenyl maleimide,
N-o-hydroxyphenyl maleimide, N-m-hydroxyphenyl
maleimide, N-p-hydroxyphenyl maleimide,

N-o-methylphenyl maleimide, N-m-methylphenyl



aromati c vinyl conpounds such as styrene, a-nmethyl 5 styrene, o-vinyl

tol uene, mvinyl toluene, p-vinyl toluene, p-chlor styrene, o-nethoxy
styrene, mmethoxy styrene, p-mnethoxy styrene, o-vinyl benzyl nmethyl ether,

m vi nyl benzyl net hyl ether, p-vinylbenzylnethyl ether, o-vinylbenzylglycidyl
et her, mvinyl benzyl gl yci dyl 10 ether, ahd p-vinyl benzyl gl yci dyl ether;

I ndenes such. as indene and 1-nethyl indene; unsaturated carboxylic acid

esters such B3lgdihide . NmBy)Bgtpvkrhesyly maheiRisdd yl ate, n-propyl

(et h) acryl afe, i+ acrwl : gd- bu vk _ I te, i-buty
(meth)acryl a%‘e? gleegﬁgﬂ%éylpﬁ{?ﬁngtih a‘%rﬁg%g% t Ei%u‘byﬂl%(t(rgeﬁ?ggﬁéy a]?e,

2- hydr oxyet hph lenmtidacr yrad el - p-imadt nax gpdyeniy 1 ( matle el dleat e,

3- hydroxypropyl (neth)acrylate, 2-hydroxybutyl (neth)acrylate,
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(nmeth)acryl ate, 2-nmethoxyethyl (neth)acrylate,” 2-phenoxyet hyl

Emet P%}alcryl atle,luelmatt h?(zchﬂetrry[tmlgfK(Q)erertéltd%l}a@d;&aieeg.lnmt-hmqht / o8By ! at
rire yl ene CcCO e acr. al e ne oxXy ro e cO acryl at e,
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di cycl opent agi-&itly { BBhRyAcH & L AQ, e tZdW Xy ByibROXyYPmeRHyl ether,

(meth)acrylate, and 30 glycerol (neth)acrylate; unsaturated carboxylic acid
ami no al kyl estveinykber zaslgrygddivkt ayhemivetmy dénWlhenzylglycidyl

2~ i mot 104 anERggrohyPoSom T B v g EY S AT Aty 1 &, “ang
3-di net hyl anin@uopy| sucretdsadnderi e, andsal unathg Icaih@xylei;c acid gl yci dyl
esters such as
unsaturated carboxylic acid esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
15 (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
20 (meth)acrylate, 4-hydroxybutyl (meth)acrylate, ally
(meth)acrylate, benzyl (meth)acrylate, cyclohexyl
(meth)acrylate, phenyl (meth)acrylate, 2-methoxyethyl
(meth)acrylate, 2-phenoxyethyl (meth)acrylate,
methoxy diethylene glycol (meth)acrylate, methoxy
25 triethylene glycol (meth)acrylate, methoxy propylene
glycol (meth)acrylate, methoxy dipropylene glycol
(meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylate,
2-hydroxy-3-phenoxypropyl (meth)acrylate, and
30 glycerol (meth)acrylate;
unsaturated carboxylic acid amino alkyl esters such as
2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl acrylate, 3-aminopropyl



glycidyl (neth)acrylate; 5 carboxylic acid vinyl esters such as vinyl
acetate, vinyl propionate, vinyl butyrate, and vinyl benzoate; other
unsaturated ethers such as vinyl nethyl ether, vinyl ethyl ether, and allyl
gl ycidyl ether; vinyl cyanide conpounds such as (neth)acrylonitrile, 10
a-chloroacrylonitrile, and vinylidene cybhide, unsaturated ami des such as
(nmeth)acrylam de, a-chloroacryl am de, and N-2-hydroxyet hyl

(met h)acryl ahMBEh )ARE B PHeat | 2D EoR i e BRY1aMEN QREIPREL 1, 3- but adi ene, 15

i soprene and ﬁ r ¢ ese copgl yneri zabl e unsat urated nononers may be
used al one o ?Eﬂ)%%]??uragggf two or nore. OF the above copol ynerizabl e

unsmnnatajmnaaMMﬁatedh@anhmmyﬂmmnnsingﬂxnidym suisé rsutsecthmaei m des,

20 2- hydr oxyet hyl, th)acryl ate nzyl (meth)acrylate and gl ycerol
(met h) acryl a?i fé're& %ﬁ?llﬁ‘j:r * of the macronononers, a pol ystyrene

”BCV0”0“®“”c89@o£¥f@bygafﬁ”viH?Wﬂé@féE%t%d@ﬁrﬁgn 1a%%eﬂgﬁélcularly
preferred. And position 25 Substituted mal ei m des, phenyl nal ei m de

and N-cycl ondryil mﬂqnnvuetﬁfaWEMY&CDH&M%ﬁ?ﬁ@fenﬂe&lnY¥lQaanpaiqﬁ a

f d Ik I bI h t
(ner o naf 1 or© CPEFenPLRe B =20 S0P BORHS of BU. ot g MEor §nBFFE 50 of a

car boxyl - groumne_}qnt@tn N9 elset Ur ain@dl ADNYTEIgBHEiag1cePehyerri zabl e
unsat ur at ed nononer. e carboxyl gr oup- cont al ni ng cogolyner is preferably

a copol ymer Y?éﬂé @Y@@idleefcé?mlé@lupﬂsascucbaﬁﬁoﬁwetﬁi asrokeRitride .
gglrogljigﬁrggo )glg]h‘?ré?ﬁf:ﬁarfﬂ{ég?ﬁf'?t )é'fju‘-fr‘tﬁﬂ\ghﬁféfnh ﬁﬁggl%‘;eseﬁgﬁég%t’ one sel ected
fromthe groupsatimratedg amiides such as (meth)acrylamide,
o-chloroacrylamide, and N-2-hydroxyethyl
({meth)acrylamide; and
aliphatic conjugated dienesrsuch as 1,3-butadiene,
15 isoprene and chloroprene.
These copolymerizable unsaturated monomers may be
used alone or in admixture of two or more.
Of the above copolymerizable unsaturated monomers,
the macromonomers, N-position substituted maleimides,
20 2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate
and glycerol (meth)acrylate are preferred. Further,
of the macromonomers, a polystyrene macromonomer and
a polymethyl (meth)acrylate macromonomer are
particularly preferred. And, of N-position
25 substituted maleimides, N-phenyl maleimide and
N-cyclohexyl maleimide are particularly preferred.
An example of a preferred alkali soluble resin in
the present invention is a copolymer (hereinafter
referred to as "carboxyl-group-containing copolymer”)
30 of a carboxyl-group-containing unsaturated monomer and
a copolymerizable unsaturated monomer.
The carboxyl-group-containing copolymer is
preferably a copolymer (hereinafter referred to as

"carboxyl-group-containing copolymer (I)") of a



pol ystyrene macronononer, a polynethyl (neth)acrylate 5 macronononer,

- N-phenyl nal ei m de, N-cyclohexyl nmaleimde, 2-hydroxyethyl (neth)acrylate,
benzyl (neth)acrylate and gl ycerol (meth)acrylate and further conprises
(c) at least one selected fromthe group consisting of styrene, nethyl
(meth)acrylate, allyl 10 (meth)acryl ate ®hd phenyl (meth)acrylate as

requi red. The carboxyl-group-containing copolyner is particularly
preferably a‘“EBBB\%E‘%‘/lf‘%é‘Fé? nErien crcéT?BFF-&?Ft olad a
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conprises (a) a 15 carboxyl-group-containing unsaturated nononmer conponent
whi ch cont ai at (le@tst aengl ise let tieds farom et hentdrdupoaposais t ing faf taer
cont ai ns nnnoiZ-(neth acré%o Io&geth | ] succinat e
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a polymethyl (neth)acryl ate macronononer, N-phenyl nal eimde, N-cyclohexyl
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gl ycerol (nmeth r t d Lt her [i (¢ | east. ane .sel ected
fromthe gr ﬁ'%%gloﬁs?g?ll%gq eo% %sfi §rl ncee,r§rgt ?F%?‘ﬁeat%’)l%g ;Fleagzl,d glrlty er
(et h) acryl atempidi penylc )( reet hlaagt adgeas e IectbaedE romweehkl grexappl es of

t he 30 carboxyl - group-containi ng copolymer (Il) include a_ copol ynmer of
(met h) acryl i €0n&dih kBHOPE (FRYRPAS vIBGEBNlet (e FBIAGTRI 8L BenAL 1Y 1
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particularly preferably a copolymer (hereinafter
referred to as "carboxyl-group-containing copolymer
(II)") of a monomer mixture which comprises (a) a

15 carboxyl-group-containing unsaturated monomer
component which contains (meth)acrylic acid as an
essential component and further contains
mono[2-(meth)acryloyloxyethyl]succinate and/or
w-carboxypolycaprolactone mono(meth)acrylate in some

20 cases and (b) at least one selected from the group
consisting of a polystyrene macromonomer, a polymethyl
(meth)acrylate maéromonomer, N-phenyl maleimide,
N-cyclohexyl maleimide, 2-hydroxyethyl (meth)acrylate,
behzyl (meth)acrylate and glycerol (meth)acrylate and

25 further comprises (c) at least one selected from the
group consisting of styrene, methyl (meth)acrylate,
allyl (meth)acrylate and phenyl (meth)acrylate as
required.

Specific examples of the

30 carboxyl-group-containing copolymer (II) include a
copolymer of (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]lsuccinate/benzyl
(meth)acrylate/glycerol mono(meth)acrylate, a

copolymer of (meth)acrylic acid/



aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succinate/ 5 N-phenyl mal ei m de/ benzyl
(meth)acryl ate/ styrene, a copolynmer of (neth)acrylic acid/ nmono[2-(neth)
acryl oyl oxyet hyl ] succi nate/ N-cycl ohexyl mal ei m de/styrene/allyl
(meth)acrylate, a copolyner of (nmeth)acrylic 10

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi hate/ N-cycl ohexyl

mal ei m de/ benzyl (nmet h)acryl ate/ styrene, a copolyner of (nmeth)acrylic

aci d/ nono[ 2-PRBCH)Zct§e SR )RGEY hovlaxve fhvd/ I sucahedte Mreharet benzyl
(met h) acryl aﬁ\?é%'ﬂﬁ?f&%}/\ﬁj:i 895@‘]{%?%%5%@?}@&‘&3'&9@ , @ copol ymer

of , (meth)acry acl ar boxypolycapr ol act one
nono( et h) acaykaipsd Nymaeny £ naheitin Jaetbehdy (net h) acryl ate/ gl ycer ol

th l.at e/ st ., 20 I f | i
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(meth)acrylic acid/’polynmethyl 25 (nmeth)acryl ate macronononer/benzy
(met h) acryl aaecopo kypelryroeff Ometierdaguydyila ¢ aci d/ benzyl

net h) acryl at e/, cer ol _.nmonho h)acryl ate, a copol.yner _of (nmefh)acrylic
gci d/)2- hy)d/roﬁﬁé't%onf’r[r@t_l‘f)r% Eslt)5%0&%%3¥;Pﬁyr’%¥ﬂ§ié%ﬂ%?é?a%§ a z:opo?/ylrrer of
(et h) acryl i §-2idl @h B%§10MEL OV i deRs by 2end ad £l phenvle tphk3aratat e, a

copol ymer of (neth)acrylic acid/2-hydroxyethyl (neth)acrylate/styrene, a

copol ymer of a( a9 hemgri ©faclBentelarsrdiyl 16 _
el o porhr SRR RN AR PSP eyab PO YT s BRUMAT LY,

N-cyclohexyl maleimide/benzyl(meth)acrylate/styrene,
a copolymer of (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/
N-phenyl maleimide/benzyl (meth)acrylate/glycerol

15 mono(meth)acrylate/styrene,
a copolymer of. (meth)acrylic
acid/w-carboxypolycaprolactone
mono(meth)acrylate/N-phenyl maleimide/benzyl
(meth)acrylate/glycerol mono(meth)acrylate/styrene,

20 a copolymer of (meth)acrylic acid/2-hydroxyethyl
(meth)acrylate,
a copolymer of (meth)acrylic acid/polystyrene
macromonomer/benzyl (meth)acrylate,
a copolymer of (meth)acrylic acid/polymethyl

25 (meth)acrylate macromonomer/benzyl (meth)acrylate,
a copolymer of (meth)acrylic acid/benzyl
(meth)acrylate/glycerol mono(meth)acrylate,
a copolymer of (meth)acrylic acid/2-hydroxyethyl
(meth)acrylate/benzyl (meth)acrylate,

30 a copolymer of (meth)acrylic acid/2-hydroxyethyl
(meth)acrylate/phenyl (meth)acrylate,
a copolymer of (meth)acrylic acid/2-hydroxyethyl
(meth)acrylate/styrene,

a copolymer of (meth)acrylic acid/N-cyclohexyl



(meth)acrylate, 5 a copolyner of (nmeth)acrylic acid/polynethyl
(met h) acryl ate macr onononer/ 2- hydr oxyet hyl (neth)acryl at e/ benzyl
(meth)acrylate, a copolymer of (nmeth)acrylic acid/ N-phenyl naleim de/benzyl
(meth)acryl ate/ styrene, and 10 a copol yner of (meth)acrylic acid/ N phenyl
mal ei mi de/ benzyl (neth)acryl ate/glycerollénono(neth)acryl ate/styrene. The
content of the_carboxyl -group-containing unsaturated nononer in the

car boxyl - gr odpledmd ¢/ R zi5L EBBENASTY datet Tt BERPPeS to 50 W% nore

preferably 0 % e e gp&[. pt of r}m =gr.oup-cont ai ni ng
unsat ur at ed %mﬁtgﬁ’)eofﬂregé I S\X\%rn{l%gn) wtfﬁa tchgésic])‘]%glgﬁ‘l ty %egr? al kal i
devel oper ohachemenomaery 2 skeydirbixye thppodinte tin) ac iyl @bédbreedz?D i s

liable to be | ow,. while en it is higher than 50 wt% its solubility in
the al kal i dék?&%%@&g%&' so high that pixels are liable to cone off the

substrate op EQ%&P?&\@E‘E%Pf(ﬁ\Q%hHi&@ffli'bedéf‘@l/ﬁotl%n@tﬁ?lghene‘j during
devel opnent by use of the al kali devel oper. 25 The wei'ght average nol ecul ar

wei ght (her e neftteyacryfiate tmaaromgviomenr /t2erhpdob Xy sy §r ene neasured by
gel perneation romat ogr.aph GPC,. ej uti solvent: tetrahydrofuran) of
the al kal i sgp‘ﬁgﬁr}é)?35?’%%26%/Rénz}yr]es{a'ﬂ?%?lﬁ\?ecrﬁ¥gﬁ%fas' preferably 3,000 to
300, 000, morg c¥Hpdrpherakly PmBRH toc2PRi@0G cTagNIyHSHyaver age ol ecul ar
wei ght (hereinafter refers to as "Mi') in ternms of polystyrene neasured by

gel perneat i Baleimvhde dgeapyl ((Petl) aeryd ot (eRyrene:t r amddr of uran) of
(D oot S8 WY e LReB SRR UER I pic! o201y, 3,000 o
having such maleimide/benzyl (meth)acrylate/glycerol
mono(meth)acrylate/styrene.
The content of the carboxyl-group-containing
unsaturated monomer in the carboxyl-group-containing
15 copolymer is preferably 5 to 50 wt%, more preferably
10 to 40 wt3. When the content of the
carboxyl-group-containing unsaturated monomer is
lower than 5 wt%, the solubility in an alkali developer
of the radiation sensitive composition to be obtained
20 is liable to be low, while when it is higher than 50
wt%, its solubility in the alkali developer becomes so
high that pixels are liable to come off the substrate
or the surfaces of the pixels are liable to be roughened
during development by use of the alkali developer.
25 The weight average molecular weight (hereinafter
refers to as "Mw”) in terms of polystyrene measured by
gel permeation chromatography (GPC, elution solvent:
tetrahydrofuran) of the alkali soluble resin in the
present invention is preferably 3,000 to 300,000, more
30 preferably 5,000 to 100,000.
The number average molecular weight (hereinafter
refers to as "Mn") in terms of polystyrene measured by
gel permeation chromatography (GPC, elution solvent:

tetrahydrofuran) of the alkali soluble resin in the



specific Mv and Mh, a radiation sensitive conposition 5 having excellent
devel opability is obtained, whereby pixels having sharp pattern edges can be
formed, and residues, scuns and filmremants are hardly left on the
substrate or the light blocking |ayer in unexposed portions at the tine of
devel opment. 10 Further, the ratio of MtTo M1 (MM M) of the al kal

soluble resin in the present invention is preferably 1 to 5, nore
preferably P¥esgnty dnvrenpieers inmefer@pPly hd. APRaltio &N uBPL . MeXiers may

be used al ng‘ggfaier%bag?ﬁé-t'w‘ﬁ o{o_t\yg Yodore. 15 In the present invention,

the al kali re i‘s used i n7dn anmbunt of preferably 10 to 1, 000

parts by weight, Bpreaeser efferehky adkddi5ed nsyle ke stm ghhvidmsedchn 100
parts by weight of the pigment (A). When the amount of the al kali sol uble
resin i s smefPeFifHm M9 apdpMpns apyF aft Jhi omaSENFLEAVE SRPPREF IRE be
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i ght bl gcki ng | afgre i néungxposed eport i o}ls, fR[or exarrpFe. h?\‘;’ ie%(r?,ﬁ}ahen
t he amount pheedsd haviaggeahdihpnpa tGrpaetiges ownghie, fidiem&8 ,piagndnt

concentration is |owered relatively, .so that it nay becone difficult to
achi ove desi FS810019%  dSAYMS ABd E1LM FERPARLS (35 PBARIIE L67d Wbnomer

The pol yfuncthanghpEa04ee 68 the PHgIANh Bk RN it Sif ﬁ@@ﬂ;ﬂi"d’sé‘&wi ng
two or nore polynerizable wunsaturatéd bonds. I|ll'ustrative exanples of such
a pol yfunct i paatiommoatr tihel timediqfred @yedropmens .of al kyl ene gl ycol s

ol yai kitene ol yod SEEbet ashrBhsathgreME i sEb AL AASRA Bkl
glycol and gehyiwiwyresenglicotbel pilabng dnpiewyione i@ WPbFerably
1 to 5, more preferably 1 to 4.
In the present invention, the alkali soluble
resins may be used alone or in admixture of two or more.
15 In the present invention, the alkali soluble resin
is used in an amount of 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
20 10 parts by weight, alkali developability may be
impaired or scums or £film remnants may be left on the
substrate or the light blocking layer in unexposed
portions, for example. Meanwhile, when the amount
thereof is larger than 1,000 parts by weight, the
25 pigment concentration is lowered relatively, so that
it may become difficult to achieve desired color density
as a thin f£ilm.
- (C) Polyfunctional Monomer -
The polyfunctional monomer in the present
30 invention is a monomer having two or more polymerizable
unsaturated bonds.
Illustrative examples of such a polyfunctional
monomer include di(meth)acrylates of alkylene glycols

such as ethylene glycol and propylene glycol;



pol y(net h)acryl ates of pol yhydric al cohols having 5 three or nore hydroxyl
groups such as glycerine, trinethylolpropane, pentaerythritol and

di pentaerythritol, and the poly(neth)acrylates nodified by dicarboxylic
acids; oligo(neth)acrylates such as a pol yester, an epoxy 10 resin, an
urethane resin, an alkyd resin, a silicoh® resin and a spiran resin;
dl(neth)acrylates of polyners haV|ng a hydroxyl group at both ends such as

a poly-1,3- U@%émQQRQ%QFV&?EFSh9§HD®4Y3F&ﬂi%RebéﬂWQ9ﬁ§ S&q&ﬂ?ﬁsoprene
h 15 t | t
gt ovyl g chs P REBLL Ay OELE TN BR3nE RALLEARIE PLFe o AnE B

O:these[xﬂpbmmgnapmlemyugmwsp1mm1n¢mh¢@nghaapmﬂpyrsnefgﬂyqbydrlc
al cohol s havin&g 20 th&ee or. nopre gy r ox
t

rou d the .
Dol y( et h) acPPLA@ HRUREASH DR G RS IPY G SHGOT G & BAEHE I ¢
speci fical | yipiledd ™ RYhgld ?/'Eﬁﬂﬁoxty"l (gfah)pascryﬁehea@%igee&h{étol

tri(meth)acrylate, pentaer I tol ra(met h) acryl at €,
dipentaerythtrﬁmeqnm1a4madganeyhn&ntaa&yuhxmhbae@ndw|toI

hexa(neth)acr | ate are preferr rt|c met hyl ol pr opane
(rracryl at o aipgntaesvinnciofr; and) Ehe' BRLE berbAStHLALHS

hexaacryl at emgaqg@aebg,e(aﬁégggo&@qyl@rg\éllqias a 30 corrp05| tion which
produces pi xel s having high strength and excellent surface snoothness and

hardly | eaveslignfmeethd adnnlasmsarigchnashe sppdyesttenndamhee p O it
bl ocki ng d aver diy, UngxPRSRd ERLT 1%, The, JPalfygcianal  mengusts SRy be

used al one or Xtut e of more € amoun
pol yfunct|onabsrmnoamd use;biﬂantheaspiﬂsent invention is preferably 5 to 500

parts by di(meth)acrylates of polymers having a hydroxyl group
at both ends such as a poly-1,3-butadiene having a
hydroxyl group at both ends, a polyisoprene having a
15 hydroxyl group at both ends and a polycaprolactone
having a hydroxyl group at both ends; and
tris[2-(meth)acryloyloxyethyl]phosphate.
Of these polyfunctional monomers, the
poly(meth)acrylates of polyhydric alcohols having
20 three or more hydroxyl groups and the
poly(meth)acrylates modified by dicarboxylic acids are
preferred. More specifically, trimethylolpropane
tri(meth)acrylate, pentaerythritol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate,
25 dipentaerythritol penta(meth)acrylate, and
dipentaerythritol hexa(meth)acrylate are preferred.
In pérticular, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are preferred since they provide a
30 composition which produces pixels having high strength
and excellent surface smoothness and hardly leaves
scums and film remnants on the substrate and the light
blocking layer in unexposed portions. The

polyfunctional monomers may be used alone or in



wei ght, nore preferably 20 to 300 parts by weight, based 5 on 100 parts by
wei ght of the alkali soluble resin (B) . In this case, when the anount of

t he pol yfunctional nononmer is snmaller than 5 parts by weight, the strength
and surface snoot hness of the pixels are liable to deteriorate, while when
it is larger than 500 parts by 10 wei ghtl9al kali developability is liable to
deteriorate, _or scuns and filmremants are |liable to be left on the
substrate oragmigfaire gaf B“ﬁ%k?ﬁgMQEﬁH in unexposed portions, for

exanple. In the pr‘ﬂ%&”&mgﬂ‘ﬁe&‘éiﬁnthé E%tg%'all%ﬁ%‘ﬂ@‘ir u %hd G, one

pol ymeri zabl e unsaturated bond nay a e used In additron to t
pol yfuncti onghenpm@ssnt ihkrm’ttabnvésepanq:ﬁeasabﬂyt e tad ov@0 npaaftlenddy onal

nononer i nclude the carboxyl - cont ai ni unsaturated pononers and
copol yner i zaBfe ItdsaiLg &F © Pr@rjré?n@ros Brgggrﬁfﬁﬁtés ngé%ﬁgst '\Mgta‘ﬁer%spect

to the a%oveonail%'ba%‘%'éi@ye#ee%ﬂt(@% £ he VA Dkh 10 fs@ﬂ?@l@%fa@'ﬂi M%)
het erocycl i ¢ conpounds such as vi nyl succinimde, N-vinyl pyrrolldone

N-vi nyl pht hahi rhh:lies dlagienylwkzepi (fdre camennit \nflythe- mplwfaomon\la\h nyl
25 pyrrol e, N-V|n pyr rol , vi gyl _i_m dazol e, dazol.i di ne,
Nvimyl i nacheoRer f ShafbPE ERa B norts R ihett o, FXe s REF R ozl e,
N-vinyl pipeahd RirPa¥enEmddPRh_RE 1€ £ Ntl&len»ﬂlxgml?sp*ﬂé nejamd &\ ¥onyl
phenoxazi ne; N-(neth)acryloyl 30 norpholine, and as comrercial products,

M 5300, M54@eteawepmssoowanrh@éﬂhaanrest beodaage BitTEACHRLl PeTts WyD. ).
These gg'bOf UREL il ’E‘U ATHETY Fe IBY o ”g»%bb&sff'tg 0£‘%£’61e%8%’21§é¥£8 Qf¢ & wo or
nc

nor e. The onal™ nono I N "an anmount” of “pre era%iy not
| arger than 82 wtYmsramd FEIigrabhyiantd dmé geiabhan tol bw Ae fixasad et he

total of the
substrate or on the light blocking layer in unexposed
portions, for example.
In the present invention, a monofunctional
15 monomer having one polymerizable unsaturated bond may
also be used in addition to the polyfunctional monomer.
Illustrative examples of the above monofunctional
monomer include the carboxyl-group-containing
unsaturated monomers and copolymerizable unsaturated
20 monomers presented as examples with respect to the above
alkali soluble resin (B), N-vinyl nitrogen-containing
heterocyclic compounds such as N-vinyl succinimide,
N-vinyl pyrrolidone, N-vinyl phthalimide,
N-vinyl-2-piperidone, N-vinyl-&t-caprolactam, N-vinyl
25 pyrrole, N-vinyl pyrrolidine, N-vinyl imidazole,
N-vinyl imidazolidine, N-vinyl indole, N-vinyl
indoline, N-vinyl benzimidazole, N-vinyl carbazole,
N-vinyl piperidine, N-vinyl piperazine, N-vinyl
morpholine and N-vinyl phenoxazine; N-(meth)acryloyl
30 morpholine, and as commercial products, M-5300, M-5400
and M-5600 (trade names, products of TOAGOSEI CO.,
LTD.).
These monofunctional monomers may be used alone

or in admixture of two or more.



pol yfuncti onal nonomer and the nonofunctional nononmer. 5 In this case, when
t he anobunt of the nonofunctional nononer is larger than 90 wt% the
strength and surface snoothness of the pixels are liable to deteriorate. -
(D) Radiation Sensitive Radical Generator The radiation sensitive radical
generator 10 (hereinafter sinply ref errd® to as "radical generator") in
the present invention is a conpound that generates a radj cal which can

initiate pol ymeri zapPoMOSORMREIFARAL BPIOHAT | bRal Seshoh®r aRCAMARP Ehe

monof uncti onge pFYIUELb BFed oth 1@3?@93%%%%“% wEROSG AO pRdERIAM ¢S5 such
as visible light, ultraviolet radiation, far wultraviolet radiation, an

el ectron beanmpdr largerayghan | 50swtdk i veagedhpdrstble siehad odfdi the

generator inclu an acetqghenone-baseg ﬁgnpound a biimdazol e- based
conpound, a PPrEAMECHASER tHRHIMAT 226 &P BINRP AUt REpBIRESE -
benzophemonerhagedi s CeHBRUNGyh @A ahh kehelerthasedta@MsREfuhctional
pol ynucl ear - qui none- based conpound, a xant hone-based conpound, and a

di azo- based BomedeE.15 dangepr ebam d0nvéiti dhe s enditbapngesamfiacs 25
ey be used ghone oLl AWM YT Baolo¥0aRe PLEN1 LG o ! Adkadls pRERR Or 1

the present invention is "prefée east” one sSel ected fTromThe dgroup
consi sting of 4m )acriapbhaione- Haasd tDwpoRAE i @albiGeri elbdebe- based conpound
and a triazine-based 30 conpound. The amount of the radical generator used
in the present inVBRtTGAI3tpPE FaRFYtEYR FRddFHhargen®yFat®Fght, nore

pref er alily 1(he:801 RaELS U i INre AP PHa £8 S00 AIL 82 DYg BB SE - §NE
pol yfuncti onal nononer %@? the total of the po y?uﬁ%tlona nonomner
(© and theinohdfeunmte saalt donoemt ioWhdrs tehecamponndftidat geadircates
generator | Saslr‘raatlilj.%raf Dv%rnl.c% (c):%npg%tistibgtgeglgﬂn’nerization of the above
polyfunctional monomer (C) and the monofunctional
monomer used in some cases when exposed to radiation
15 such as visible light, ultraviolet radiation, far
ultraviolet radiation, an electron beam or an X-ray.
Illustrative examples of such a radical generator
include an acetophenone-based compound, a
biimidazole-based compound, a triazine-based compound,
20 a benzoin-based compound, a benzophenone-based
compound, an a-diketone-based compound, a
polynuclear-quinone-based compound, a xanthone-based
compound, and a diazo-based compound.
In the present invention, the radical generators
25 may be used alone or in admixture 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 compound, a
biimidazole-based compound and a triazine-based
30 compound.
The amount of the radical generator used 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 polyfunctional monomer



curing by exposure to radiation is insufficient, so that 5 it may becone
difficult to obtain a color filter having pixel patterns arranged in
accordance with a predeterm ned arrangenent, while when the amount is

| arger than 80 parts by weight, the formed pixels are l|iable to fall off
the substrate at the tine of 10 devel opn@ht. O the preferred radical

generators |n the present invention, specific exanples of the
acet ophenone Sds@& tdshkhali A€ the polyfunctional monomer (C) and

2- hydr oxy- 2[gﬁ y??ﬂ gﬁ)éﬂg %dn&ﬁ@r l¥%hen the amount of the

2-met hyl - 1| - enyl]-2-"nor phol i nopr opanone-1,

2- benzyl - 2- draﬂtﬂqdhrgjmeta(tbrmraolsmiahb@hehlyhh Obouapame:slby weight,

1- hydr oxycycl oh hen Iketone 2, 2-di thox hen t hane- I-one
20 1 o et anEUtaS BH R ST e FAGE BF BRand b1 58 BO BT Eors hehha L
these ace ophenpRY B%%&Q{@pyﬁz%lt %d*r%tthyaih ad4é B 1 Rie® BRAAYVLE- 2

nor phol i nopr opanone- 1, 2- benzyl - 2- di met hyl am no- | - (4- mor phol i nophenyl)
but anone- 1, p;zca)btanedtuemms amranged in accordance with a

1-[ 4- (phenyl thi o) phen (O benzoyl OXIHE) rticularly preferred. The
above acet opR&T %?‘Bﬁéé% c%nﬁﬁﬁﬁtﬁ’sg ggeg' gh B fure of
two or nore. Iﬂﬁgéwm@nhnohdfﬁafﬁgtBphwamghbaseﬁeuyaxwad piS@d #Sa fe

radi cal generator in the present invention is preferably O. 01 to 80 parts

by wei ght, mdd@blgeter finll10fd dheasudsprabegmt wuehtdse pfeferably 22
1to 30 rt based on 100 parts by weight of the polyfunctional
nonomner RE) gﬁg%ﬁmg#g?at ‘of the polyfunctional nononer (C) and the

nonof unct i onal Of the preferred radical generators in the present

invention, specific examples of the acetophenone-based
compound include
2-hydroxy-2-methyl-l-phenylpropane-1l-one,

15 2-methyl-1-[4-(methylthio)phenyl]-2-
morpholinopropanone-1,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)
butanone-1, l-hydroxycyclohexyl- phenylketone,
2,2-dimethoxy-1,2-diphenylethane-1-0one,

20 l,2-octanedione, and
l1-{4-(phenylthio)phenyl]-2-(0-benzoyloxime).

Of these acetophenone-based compounds,
2-methyl-1-[4-(methylthio)phenyl]-2-
morpholinopropanone-1,

25 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)
butanone-1, 1,2-octanedione, and
l1-[4-(phenylthio)phenyl]-2-(0-benzoyloxime) are
particularly preferred.

The above acetophenone-based compounds may be

30 used alone or in admixture of two or more.

The amount of the acetophenone-based compound
used as a radical generator in the present invention
is preferably 0.01 to 80 parts by weight, more
preferably 1 to 60 parts by weight, much more preferably



nononer. \Wen the amount of the acetophenone-based 5 conpound is snaller
than 0.01 parts by weight, curing by exposure to radiation is insufficient,
so that it nay beconme difficult to obtain a color filter having pixel
patterns arranged in accordance with a predeterm ned arrangenent, while when
the amount is 10 larger than 80 parts B2weight, the fornmed pixels are
liable to fall off the substrate at the tine of devel opnent. Further,
speci fi c exahptes36f pErt sibbyeweldidint dabsalsedaedl ¢Onpemits i iyl wed gist

2,2 -bis(2-chlo henyl))z4,4",.5 5" =

tetraki s(4- e? o%ﬁ%a%%ri#%ﬁéﬁﬂ‘lcﬂqi,l2m95’i°|mrﬁ%la&%9e?r the total of the

2, 2" - bi s(2-bpongFiriytiofad rokomkedt r@k)sasd the monofunctional

et hoxycar bonyl phenyl )-1, 2' -bi i m dazol e, 2,2'-bis(2-

chl or opheny| RonoRe s, 5 Whapr fhfergPovnt obothe Aeptopbenone-based

2,2'-bi sE2, 4-di n - hetarqa -nd, 2 ~bidmod :

2,2'-bis(2, 4cgh??’:‘%[§g$%pﬁg)ﬁ)}l e%lﬁnég gtorlt ra%l) eR%I -%ef'%ﬁ?]bi ?%gd'glz%l e, 25
2,2 -bis(2-bbpnegpeagbyre 404'rddbattietr aphebhnlsulf £2iebenti dagol ehat it

2,2 -bis(2,4 di bronophenyl)-4,4",5, 5 -tetraphenyl-1.2'- biimdazole, and 30

22 bio( 2. 4mBY DA IMBpREHASCULE to wRtRLR BIRAYPT £11LeF| Arddnde. O

these biimd le8- 25 & bi s hepwh) 24,4, 5,5 -
tetraphenyl-ﬁ%?fglﬁﬁfﬁ? §§§$3¥953“%f%r?%i??§%ﬁf %gﬁﬁgrophgngl)-4,4',5,5'-

tetraphenyl -pr2ddtienmilard egrnadgenenbi s¢whiflé&-when the amount is
triChlOwywmfgkgggZ%h§h5ébt%g§g§eg¥l%%i%ﬂt, the formed pixels are
liable to fall off the substrate at the time of
development.
Further, specific examples of the above
biimidazole-based compound include

15 2,2'-bis(2-chlorophenyl)-4,4",5,5"-
tetrakis(4-ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5"-tetrakis(4-
ethoxycarbonylphenyl)-1,2'-biimidazole, 2,2'-bis(2-
chlorophenyl)-4,4’,5,5'-tetraphenyl-1,2"-

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

25 2,2'-bis(2-bromophenyl) -

4,4’ ,5,5'-tetraphenyl-1,2'-biimidazole,
2,2'-bis(2,4-
dibromophenyl)-4,4',5,5'-tetraphenyl-1,2"'-
biimidazole, and

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

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



biimdazole are preferred, and 5 2,2'-bis(2, 4-di chl orophenyl)-4,4",55"-
tetraphenyl-1,2'-biimdazole is particularly preferred. These

bi i m dazol e- based conpounds have excellent solubility in solvents, do not
produce foreign matters 10 such as undi ssolved materials and precipitates,
have high sensitivity, cause a curing reattion to fully proceed with | ow
energy exposure, and cause no curing reaction to occur in unexposed

portions. Acte?dir®disd 2. énddchkpseanenuting 441 nP & ‘cured portion which is
15 insol ubl &, pr-3pdeM PpﬁﬁiﬂmbﬁﬂdfﬁéEgﬂepmgd@”zU%WJEhs?bgmf%ﬂUb”'ty

in the devel oper are distinctly partitioned, and a'hi gh-definition color
filter havi ngriphislrgebeeands) wit Bouts Uhtletedtrsapheaydedl | 2 accordance with
a predeterm ned arrangenent can bg f or ned thﬁgeby. 20 The above

bi i ni dazol e-BasBd Gnd< Sl B& CFSEH - aPBfe or in admixture of two or

nmore. The anpugt _Q;ig(nﬁe,bi_id@a@;gkgﬁ}@wl?mﬂ)’wngsg%evd_ as a radical
generator in the present invention is preferably 0.01 to 40 parts by

wei ght, noretetzhbahenyl?3 ,2 tob3dmiatazobye el ghartrhmhlaply preferably 1
to 20 parts bg me%g%i, based on 100 parts by weight of the polyfunctional
nmononer (C) fRESHal of the pol yfunctional ronomer (C) and the

nonof unctional norwEsE. bYian dd2oaD s 68 ébApbiund dazale-dased 130t
conpound is smaller than 0.01 parts by weight, curing by exposure to

radi ation i sSPASMIFIETEND Solvients: demyoberbadudid fiateignomattansa
CoLor L0k oL, T AFR I SRRV ATOTY R SEBIISIL Arove L,
by wei ght, theghorseatspitielistyfecadusdl & cardfiald sehdthiosulkst raielgnd t he
surfaces of the pixels are liable to be roughened at the tinme of
proceed with low energy exposure, and cause no curing
reaction to occur in unexposed portions. Accordingly,
on an exposed coating f£film, a cured portion which is
15 insoluble in a developer and an uncured portion having
high solubility in the developer are distinctly
partitioned, and a high-definition color filter having
pixel patterns without undercuts arranged in accordance
with a predetermined arrangement can be formed thereby.
20 The above biimidazole-based compounds may be used
alone or in admixture of two or more.

The amount of the biimidazole-based compound used
as a radical generator in the present invention is
preferably 0.01 to 40 parts by weight, more preferably

25 1 to 30 parts by weight, much more preferably 1 to 20
parts by weight, based on 100 parts by weight of the
polyfunctional monomer (C) or the total of the
polyfunctional monomer (C) and the monofunctional
monomer. When the amount of the biimidazole-based

30 compound is smaller than 0.01 parts by weight, curing
by exposure to radiation is insufficient, so that it
may become difficult to obtain a color filter having

pixel patterns arranged in accordance with a

predetermined arrangement, while when the amount is



devel opment. 5 - Hydrogen Donor |In the present invention, when the

bi i m dazol e- based conpound is used as a radical generator, it is preferable
to use the follow ng hydrogen donor together with the radical initiator 10
because sensitivity can be further inproved. The term "hydrogen donor" as
used herein refers to a conmpound which £&n provide a hydrogen atomto a
radi cal generated fromthe biim dazol e-based conpound by gﬁfosure to

radi ation. 152Rgethd R d8eRaddoPY Wehdht esthe fAFHRG dixeds are

mer capt an- bapgd LAY WINE 237d P aphBe RASSHrad@UNE tWal duMkhbelie Jefi ned
bel ow are preferred, for exanple. The above nercaptan-based conpound

conpri ses a thenpduwril$here Nafakler dfcerbedroaghenedr adpttdre bhdae D

hydr ogen dongr" having a benzene ring or a heterocyclic ring as a nother
nucl eus and g‘?vle é’sqm%ﬂg,' preferably 1 to 3, nore preferably 1 or 2 A
mer capt o0 sgr oupgy\EH nabendfectly bonded to the nother nucleus. The above
am ne- based conpound conprises a 25 conpound (hereinafter referred to as
"am ne- based hydrbgyethgor¥espnfavimgenti@rengheinghe a heterocyclic

ring as 2 MOLhSh el sys ML LeASo PR 4 SIELAVRL I 19ededinre

preferably 1°0r am no gr oups are the not her

nucl eus. 30 dbasadwysitogan doxopgefRyrdinie & delisapthedrHOPlodithgin am no
group at the same tinme. Hereinafter, the higrogen donors will be further

descri bed. TREARATeDt ARNLHK ctOFPINSTeVdsRort hay TR&ICDhel g t it oBr e
benzene 1y NOge AL JIGL €£ARKAI 4 £y 1 £ §I% A% BBE ¥R Ee rDpd e fEN2ENE TiNg and
t he heterocycﬁc ring, ang' %en It f}l‘gs two or nore tg&tﬂ‘zse rings, they may
form The term “"hydrogen donor” as used herein refers
to a compound which can provide a hydrogen atom to a
radical generated from the biimidazole-based compound
by exposure to radiation.
15 As the hydrogen donor in the present invention,
a mercaptan-based compound and an amine-based compound
which will be defined below are preferred, for example.
The above mercaptan-based compound comprises a
compound (hereinafter referred to as "mercaptan-based
20 hydrogen donor”) having a benzene ring or a heterocyclic
ring as a mother nucleus and at least one, preferably
1 to 3, more preferably 1 or 2 mercapto groups which
are directly bonded to the mother nucleus.
The above amine-based compound comprises a
25 compound (hereinafter referred to as "amine-based
hydrogen donor”) having a benzene ring or a heterocyclic
ring as a mother nuclgus and at least one, preferably
1l to 3, more preferably 1 or 2 amino groups which are
directly bonded to the mother nucleus.
30 These hydrogen donors may have a mercapto group
and an amino group at the same time.
Hereinafter, the hydrogen donors will be further
described.

The mercaptan-based hydrogen donor may have one



or may not forma condensed ring. 5 Further, in the case where the

nmer capt an- based hydrogen donor has two or nore nercapto groups, as long as
at | east one free nmercapto group rermains, one or nore of the remaining
mercapt o groups may be substituted with an al kyl, aral kyl or aryl group.
Further, as long as 10 at |east one free2Bercapto group remains, one or nore
of the remaining nercapto groups may have a structural unit_in which two

sul fur at ons®ZrBOEENRER ZEF L I BF hec‘?ﬁ’c')ﬂﬁﬁcaho‘? FARGE P LIAE RAFYEp such

as an al kyl egg+ IOV BEn% e & UL K WL rHci“{:hle” Nt ERo by 1544 f HE n@ft OB dS are
bonded to each other in the formo d| sul fide. Furthér, the nercaptan-based

hydr ogen donwhermth Beasubwio tan aeovet bf ftdre eganpihgs a theporgy faxp, an

al koxycar bon up bstituted Ikox arpbonyl group, a phenoxycarbonyl
group, a SUbéFI ?‘lﬁ h?% %&Bx?cé’% ?/T‘sﬁéodfpl%? anitrile group at sites

other than the ner@arihe 9 OWRAS thweshkiet wiX@hel eh o méveR pr I®L paRleaN- based
hydr ogen donor i ncl ude 2- nerpcatobenzothlazole 2- mer capt obenzoxazol e,

2- mer pcat obehmdl-ﬁctﬂﬂbl@nOZShQSSIUQTﬁrrcElptItﬁ mex gqaploadirgamn e, asndong

2- mer capt o- 2 Ia 0 r tan-b en
donors, 2- rrergpgg %g\ﬁlzo :éagygl e an%cza?%e Q%?%l?enze%%)tlz% é %?% prrg ’ggred
and 2- nmer pcab@beRgot émaielith g meXcaptoi §ubapsy/maveberseds titdhed,wibh

am ne- based hyd en_donor may_ have one or nore benzene rings or
het er ocycl i c@® r?dg(ié ke ﬁfé‘yﬁl]ﬁé%eOEoPleheglb‘éHEeneFr‘-'ilh‘igh%ﬁd fife YRR @rdsyclic

ot or a CORGRrEat T e Re. SR P T R e B e R £ e R o Sk have
g urt her e arml ne- base rbgen donor nay have
one or nore afi hthegremsisinst mextcalp bot §rampd I«nyéygumup a structural
unit in which two sulfur atoms are bonded to each other
through a divalent organic group such as an alkylene
group or a structural unit in which two sulfur atoms
15 are bonded to each other in the form of disulfide.

Further, the mercaptan-based hydrogen donor may
be substituted with, for example, a carboxyl group, an
alkoxycarbonyl group, a substituted alkoxycarbonyl
group, a phenoxycarbonyl group, a substituted

20 pPhenoxycarbonyl group or a nitrile group at sites other
than the mercapto groups.

Specific examples of such a mercaptan-based
hydrogen donor include 2-merpcatobenzothiazole,
2-mercaptobenzoxazole, 2-merpcatobenzimidazole,

25 2,5~dimercapto-1,3,4-thiadiazole, and
2-mercapto-2,5-dimethylaminopyridine.

Of these mercaptan-based hydrogen donors, .
2-merpcatobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-merpcatobenzothiazole is

30 particularly preferred.

Further, the amine-based hydrogen donor may have
one or more benzene rings or heterocyclic rings and may
have both the benzene ring and the heterocyclic ring,

and when it has two or more of these rings, they may



or a substituted al kyl group. In addition, the 5 am ne-based hydrogen donor
may be substituted with, for exanple, a carboxyl group, an al koxycarbonyl
group, a substituted al koxycarbonyl group, a phenoxycarbonyl group, a
substituted phenoxycarbonyl group or a nitrile group at sites other than
the am no groups. 10 Specific exanples o236 such an am ne-based hydrogen
donor include 4, 4'-bis(dinmethylam no)benzophenone,

4, 4' - bi s(di EPFMaRINIBENRGIHORB, 3 LR aeRAFathi AidRGet ophenone,

4- di met hyl am nopr %Ppﬂgg}on%hel}ﬁ%{;él bﬁ%@ﬁﬁ%@?ﬁ%ﬁfﬁ ?tﬁa&

4- di met hyl am nobenzorl ¢ "aci’d I met Yese
am ne- based dwyedragaoxwrEmino drdéupls s(bistet tykad wci)tbeanoafnklydngr@mb 20
4, 4" - bls(dlethylan1no;benzophenone arﬁﬁgreferred and

4, 4 -bi s(di ¥hyPafyRy) bbh2dmrdtEYils $aP¥Pcul 4R P IPLE G edt Pehe
am ne- baged mgﬁ%g%@&q{%é%‘g%% Adrfor 3P ild %%rbsei‘:’fﬂuLt'éd Wit‘i@s%cﬁ

radi cal generators other 5 than the biim-dazol e-based conpound. In the
present invesxanpléehe yarbgeryld@oespnagn l@d kiseycalmmnpl gnoadm xa ure of

two or nore. of _one _qr_ nore nercaptan-based hydr donors
and one or n%’l% %H\r{ﬁ'b ésé’g']?ﬁ?ﬁYSSE % §5880 Br Ib?ﬂW% %Yﬁce
fornmed pixelgrbapdl ¥ d@bk taffutba pREASKVA £ridniyld gdisd G¥aNh i ékd 1tde
strength and sensitivity of the pixels are high. Specific exanples of a

conbi nati on @fotpe atrei’ééﬁtsarpbh%’d thar ogbe dImMbROagE QWRS ani ne- based 27

B?’gz gige tﬂglng:n In(r)])céné%g(l)'%he chaarﬂnggzgkhégcz:Rl 5414aélj.he-based hydrogen

2- mer pcat obedd bl aizod Bhdeld' 4 pa sCBiigd (gimsithd)lamino )benzophenone,
4,4'-bis(diethylamino)benzophenone,
4-diethylaminoacetophenone,
4-dimethylaminopropiophenone,

15 ethyl-4-dimethylaminobenzoate,
4-dimethylaminobenzoic acid, and
4-dimethylaminobenzonitrile.

Of these amine-based hydrogen donors,
4,4’ -bis(dimethylamino)benzophenone and

20 4,4'-bis(diethylamino)benzophenone are preferred, and
4,4’ -bis(diethylamino)benzophenone is particularly
preferred.

The amine-based hydrogen donor serves as a
sensitizer even in the case of radical generators other

25 than the biimidazole-based compound.

In the present invention, the hydrogen donors may
be used alone or in admixture of two or more. A
combination of one or more mercaptan-based hydrogen
donors and one or more amine-based hydrogen donors is

30 preferably used since formed pixels hardly fall off the
substrate during development and the strength and
sensitivity of the pixels are high.

Specific examples of a combination of the

mercaptan-based hydrogen donor and the amine-based



benzophenone, 2-nercaptobenzoxazol e/ 4,4' 5 bis(di met hyl am no) benzophenone,
and 2-nercapt obenzoxazol e/ 4, 4' -bi s(di et hyl am no) benzophenone. Mbre
preferred conbinations are 2-nmnerpcatobenzot hi azol e/

4, 4" - bi s(di et hyl am no) benzophenone and 10

2- mer capt obenzoxazol e/ 4, 4' - bi s(di et hyl an?ho) benzophenone. A particularly
preferred conbination is 2-nerpcatobenzot hi azol e/ 4, 4' - bi s(di et hyl ani no)
benzophenon YK SRt e neat iid Gt deer -MRrPERLNZ 8hBd@zabeh¢drogen

donor and thgi Wﬁ;}_&;%g%ﬁg mg_q{ggggn%ehgnea conbi nati on of the

mer capt an- base onor an am ne-based hydrogen donor is
preferably 12imeapkatobemzo i baeodd 4 141 -tbol ( 81 elth t hempnes)ent

i nvention, the amoynt of the 20 hydrogen donor en the, hydrogen donor is
1oeg i n comERARNEUPRR - Her BF F AR BRGIRE CoRRAT 12 preferany 0.01

to 40 pakts HYs\WRIiE thf2athiK &) Beaklophdnbae30 RRALS by weight, nmuch nore
preferably 1 to 20 paris by welght, based on 100 parts by weight of the 25

pol yf unct i onatmemeaRtoben zaxa he leotdl 4 6f bitse( d pethiviraninadl nononmer (O
and the nonofunctignal _nonoger. Wen the agount .of the hydrogen donor is
Sl | er {hanPBRELEREPEng, Nzt | PERE SereRt ComS R A no 8t f ect i s

| i abl e to bezdp@rgsiest ovleinzo theazI d he anount is |arger than 40 parts by
weight, fornmed pixels are liable to fall off the substrate during

devel oprent . 4 Méamint $ Edigddy ianiaedipergophemengb@nd tri azi ne- based
COmEUnG ) NChUE ALY BEBR SR ETROIAS YAURYA JRLAES 1Y aroup suen
2- et hyl - 4, 6bbnz(dphehbaecanetthpb)irisi¢tilaziliepreferred combination is
2-merpcatobenzothiazole/4,4'-bis(diethylamino)
benzophenone.
The weight ratio between the mercaptan-based
15 hydrogen donor and the amine-based hydrogen donor in
a combination of the mercaptan-based hydrogen donor and
the amine-based hydrogen donor is preferably 1:1 to 1:4,
more preferably 1:1 to 1:3.
In the present invention, the amount of the
20 hydrogen donor when the hydrogen donor is used in
combination with the biimidazole-based compound is
preferably 0.01 to 40 parts by weight, more preferably
1l to 30 parts by weight, much more preferably 1 to 20
parts by weight, based on 100 parts by weight of the
25 polyfunctional monomer (C) or the total of the
polyfunctional monomer (C) and the monofunctional
monomer. When the amount of the hydrogen donor is
smaller than 0.01 parts by weight, the sensitivity
improving effect is liable to be degraded, while when
30 the amount is larger than 40 parts by weight, formed
pixels are liable to fall off the substrate during
development.
Meanwhile, specific examples of the above

triazine-based compound include triazine-based



2- (5-nethyl furan-2-yl)ethenyl]-4,6-bis 5 (trichloronethyl)-s-triazine,
2-(furan-2-yl)ethenyl]- 4,6-bis(trichloronethyl)-s-triazine,

2- (4-di et hyl am no- 2-net hyl phenyl ) et henyl ]-4, 6-bis(trichloronethyl)-s 10
riazine, 2-[2-(3,4-dinethoxyphenyl)ethenyl]-4,6-bis
(trichloronethyl)-s-triazine, 2-(4-nmeth?d&yphenyl)-4,6-bis
(trichloronethyl)-s-triazine, 2-(4-ethoxystyryl)-4,6-bis 15

(trichl orone¢@pppundsg i havidag apdhalomethyl group such as

2- (4- n- but oxyphenyl) -4, 6:bi.s ' r vl)-s-tri . ine. O these
triazine- bas%dgcgyrrp%ﬂlﬁﬁg:cgJf{}ﬁj’zé%g,#n%-%?h&y%#é%%/ﬁ)ngetz’henyl ]-4,6-bis 20
(trichl oromephie)ttsyl £ 4 a5i-mei ¢ 6t pakch ot amet hyl pf e-tradiadhfiegbove

triazi ne-based _conpounds may_ be used alone or in adm xture of two or nore.

The amount of -{Re (3188 FRaIEREANcoAmpbbhathedy hi-42% -P¥%di cal generator in
the present | | ' tahbl 0 40 parts by weight, nore
preferabﬁy SE¥§Q%%B%5??StE{ mzighg¥:ﬁ%%%n%dre preferably 1 to 20 parts by
wei ght, baseZ-§2-l(0upant-2 4yl heithlenwt]the pol yfunctional nononer (C) or
the total of the 30 polyfunctional mnoner (G and the nonofunctional
monomer . Wheh - PR® FpERLS 1‘!?\%’“F|tihé’z]rh‘e-sbé;g‘e%azi:ﬁﬁpound is smaller than

0.01 parts by._yeighl.q¢Rkinifl aRYnexposure to radiation is insufficient, so
that it rmay becone difficult to obtain a color filter having 29 pixel

patterns arrangedhylpbeoydahethenstl b- 4 pbedsief hrich loremegdiant ) -ehi | e
when thg Amoynt .8 nLar9et N £04RR th ¥y MY 1) LRR YT 4Pl 8527 €

(trichloromethyl)-s-triazine,

2-
2- |
2- |
tri

2-(4-methoxyphenyl)-4,6-bis
(trichloromethyl)-s-triazine,
2-(4-ethoxystyryl)-4,6-bis
15 (trichloromethyl)-s-triazine, and
2-(4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s-tri
azine.
Of these triazine-based compounds,
2-[2-(3,4~-dimethoxyphenyl)ethenylj-4,6-bis
20 (trichloromethyl)-s-triazine is particularly
preferred.
The above triazine-based compounds may be used
alone or in admixture of two or more.
The amount of the triazine-based compound used as
25 a radical generator in the present invention is
preferably 0.01 to 40 parts by weight, more preferably
1 to 30 parts by weight, much more preferably 1 to 20
parts by weight, based on 100 parts by weight of the
polyfunctional monomer (C) or the total of the
30 polyfunctional monomer (C) and the monofunctional
monomer. When the amount of the triazine-based
compound is smaller than 0.01 parts by weight, curing
by exposure to radiation is insufficient, so that it

may become difficult to obtain a color filter having



liable to fall off the substrate at the tine of 5 devel opnent. - O her
Additives The radiation sensitive conposition for color filters according
to the present invention may further conprise other additives as required,
in addition to 10 the above conponents (A) to (D). Illustrative exanpl es of
t he above other additives include fille2$ such as glass and al um na;

pol ymer conpounds such as a pol yvinyl al cohol and a
pon(HlxnoaPRW%%x@@EF@Fn%nﬁ?ﬁéﬂﬂﬁ% %BCHQQP%dQBQQHWbﬁhc@quactmﬂ a
cationic suri) t%rgeﬁg a3y 2Apkgn Cerr?é’ﬂ{:] aghante @k S'ﬂ?eaﬁﬁ%' £t QLS such
as vinyl oxysiTane, viny trlet oxys ane Vi

tris(2- nethoxae@urq@mahane pd*ﬁé ny1we&@nﬁ) Bhanfmnmm@ybﬂnbmﬂ are
di met hoxysi | ane, 20 N-(2-am noethyl) - 3- an1no tri met hoxysil ane,

3- ami nopr opyt 1Bk hbRy Edlaneo £ 5. §i |%B?§6 aFHFﬁRhB%V&I%ﬁe

3- egC|dq$ypagg¥gqg?ﬁghtﬂdlnethoxy5|lane 2- (3, 4- epoxycycl ohexyl ) et hyl
tri met hoxysil ane chl or opr opyl net hyl 25 di net hoxysi |l ane, 3-chl oropropyl
trimet hoxysi I-ame;heﬁ Addhacityesyl-oxypropyl trimet hoxysi | ane, and

3- nmer capt opr opyl met hoxysi l.ane; antlg& i dants such

2, 2-t hi obi s( 4- rreth ee LAt YoM RE R Safd Ve %OBPOESJOB{'9PDFF%|COEIPFI’ avi ol et
absorbers sugh 1a% 89 2 é3riil )b(ﬂ’g?)%o %H@tﬂ'kb’ésgn@’@ih@‘é&%%i&' ma¥y further

chl orobenzotri azol e and al ko enzophenone; and cohesion inhibitors such as
sodi um pol yacopipnise SMhﬂrﬂ@d¢h¢M%ﬂﬁaGSOﬁQQHQrdeelﬁnﬁ@éﬂ@unnfbo col or

30 fiIt cor to the present venti |s generally prepared as a
liquid cﬁrp glgtel oaﬂ) 9e (?mrﬁogeg‘(s)cﬁ/e%ép %St e’ above conponents (A) to (D)
and the other Illustratlve examples of the above other

additives include fillers such as glass and alumina;
polymer compounds such as a polyvinyl alcohol and a
poly(fluoroalkylacrylate); surfactants such as a

15 nonionic surfactant, a cationic surfactant and an
anionic surfactant; adhesion accelerators such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tris(2-methoxyethoxy)silane,
N-(2-aminbethyl)-3-aminopropylmethyl dimethoxysilane,

20 N-(2-aminoethyl)-3-aminopropyl trimethoxysilane,
3-aminopropyl triethoxysilane, 3-glycidoxypropyl
trimethoxysilane, 3-glycidoxypropylmethyl
dimethoxysilane, 2-(3,4-epoxycyclohexyl)ethyl
trimethoxysilane, 3-chloropropylmethyl

25 dimethoxysilane, 3-chloropropyl trimethoxysilane,
3-methacryloyloxypropyl trimethoxysilane, and
3-mercaptopropyl trimethbxysilane; antioxidants such
as 2,2-thiobis(4-methyl-6-t-butylphenol) and
2,6-di-t-butylphenol; ultraviolet absorbers such as

30 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-
chlorobenzotriazole and alkoxybenzophenone; and
cohesion inhibitors such as sodium polyacrylate.
Solvents

The radiation sensitive composition for color



addi tives which are optionally added. 5 As the above sol vent, any sol vent
can be selected and used as appropriate as |long as the sol vent disperses
or dissolves the conponents (A) to (D) and other additive conponents which
constitute the radiation sensitive conposition, dose not react with these
10 conponents and has noderate volatilit§0 [Illustrative exanples of the
sol vent include alcohols such as nethanol, ethanol, and benzyl al cohol;

(pol y) al kyl efdlfiarsRarmeairg tet hhesPEaSE s wméhen §FyEBR eFFIohB hyI
th t hyl | t 5
other | ot hy EQQPQJ]%@QO?ED%OQ_{Q/%J_& et 651% |et ﬁé}fene)ﬁ%qu%”?ngoﬁ_dlg ?hyl

et her, et hyl nono- nonone
et her, diethybmuhglqbohannmm$bpbmﬁ$e(A) maﬂhpbemnqﬂyheldnhmmn pr opyl

ether, dieth ne no- n- but eth [ | ene glycol 20
nonomnet hyl %/‘ﬂa" Jt\?‘?é é‘ljgﬁé ﬁF?ccﬂ ?ﬁ& propyl ene gl ycol
mononet hy et her, REOE’MEEESOSb'eY“sQleéTHEOEEB s%tlhﬁ‘éntdéﬂhOB&' 888 ¢ v&a!

nononet hyl ether, di propyl ene gl ycol nonoefthyl ether, dipropylene glycol
mono- n- pr opyanét heed dspappylodpei gt gcas Iwmg-as hligls CQJévenrted;i.stpreirm@pyl ene

gl ycol nononet h)(g eth tri pr I ene oet h er;

(pol y) al kyl eRE GHRP E?{ﬁr?oanﬁqk?u COMR %’&@Fa?@g)c t8h etn?e 51 ycol
nononet hyl  ehlagri ©cet atempd My he’e wil ¥Rk ompetltle eElhé*r r&%!a?%fonet hyl ene
gl ycol 30 nono-n-propyl ether acetate, ethylene glycol nono-n-butyl ether

acet at e, cheﬁﬁﬂ%ﬂﬁ;gﬁy@&mpﬁﬁﬁ@maled@ﬁﬁemQﬁeFaﬁ@tcwéthymﬂﬁsglycm
nonoet h)il ?: oqggﬁ%e_abnd‘% e{lggl %eng:X%%I J’g)gﬁtg_lg_r et her acetate,

dlethylene gly noNo-n et her acetat Iene gl yco
mononet hyl et her an:euax@t:ra)tmpyﬂ ereampllyeeol o frobhet h;yd»leéhe:r iacelade, and

3- et hoxybutyl acet at e;
lcohols such as methanol, ethanol, and benzyl alcohol;

(poly)alkylene glycol monoalkyl ethers such as ethylene
glycol monomethyl ether, ethylene glycol monoethyl

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

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

25 ether, tripropylene glycol monomethyl ether, and
tripropylene glycol monoethyl ether;
(poly)alkylene glycol monoalkyl ether acetates such as
ethylene glycol monomethyl ether acetate, ethylene
glycol monoethyl ether acetate, ethylene glycol

30 mono-n-propyl ether acetate, ethylene glycol
mono-n-butyl ether acetate, diethylene glycol
monomethyl ether acetate, diethylene glycol monoethyl
ether acetate, diethylene glycol mono-n-propyl ether

acetate, diethylene glycol mono-n-butyl ether acetate,



ot her ethers such as diethylene glycol dinmethyl ether, 5 diethylene glycol
nmet hyl et hyl ether, diethylene glycol diethyl ether, and tetrahydrofuran;
ket ones such as nethyl ethyl ketone, cycl ohexanone, 2-heptanone,

3- hept anone, di acetone al cohol (4-hydroxy-4-net hyl pent ane-2-one), and 10

4- hydr oxy- 4- net hyl hexane-2-one; |actate 3lkyl esters such as nethyl lactate

and ethyl lactate;, other esters such as eth§ acetate, n-propyl acetate,
i -propyl acePEP®YLeBEt gLYSQL: srenomefihyl sideR eaceIBtr‘FupeWc'g?PYflcﬁ%t e,

I -pentyl ace I at n-3h
3- et hyl - 3- rr%tSle %uﬁ%gﬁrtgé{gﬁg?gw %%Ft%&%raﬁgd _3nq‘E)ér%%§?&gduty ate,

| - propyl butycaunrtm=butyl butyrate, ethyl hydroxyacetate, ethyl
et hoxyacetate, nmethyl 20 3-nefhoxypropi.onat e, 3- met hoxypr opi.onat e,
ety 5. et HOKPBToRIIER 8 5 Uehy RosE BRI F 65i ShAEO T I ApR YRy FRRR: et hyl
pyruvat e, n- gi @R :Pé!ﬁHV@i col”ﬁb'%)ﬂy:@&%h%céﬁ:ﬁte‘% %tlry&hfiéh@ﬁqty%& et hyl
2- hydr oxy- 2- nethylproplona e, nethyl” 25 2-hydroxy-3- met hyT butyr ate, d
et hyl 2- oxobddprtdtel eahmnu|@ndy¢ﬁﬁ2@bmd$Qﬁmmaas toluene and xyl ene; and
am des such 23 N et h% grrol i d

uc

f de, d
NN dn ot 1 RErames TEholy 49 hEe8S e Pad TN ope Ot Sheafong

sol ubility, Ql.gr@maﬁlbﬁger%bhéﬁthrﬁmiecoatl&étbﬁe benzyl al cohol,
et hyl ene gl ycol nono-n-but progylene gl ycol nononet hyl et her
propyla%agI?éﬂOhﬁ%héerﬁgQ%Heﬁ %ﬁh?y RPenfi gre 2otk h@ndet her

el e AR RGOl o P sbeoerate, B2 4 iy ene o yco
propyl ene gnwmﬁaM@n@Ek&w eathersasaici as hiethyllenagtytel and ethyl
lactate;
other esters such as ethyl acetate, n-propyl acetate,
i-propyl acetate, n-butyl acetate, i-butyl acetate,
15 n-pentyl formate, i-pentyl acetate,
3-methyl-3-methoxybutyl acetate, n-butyl propionate,
3-methyl-3-methoxybutyl propionate, ethyl butyrate,
n-propyl butyrate, i-propyl butyrate, n-butyl butyrate,
ethyl hydrbxyacétate, ethyl ethoxyacetate, methyl
20 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate, ethyl
2-hydroxy-2-methylpropionate, methyl
25 2-hydroxy-3-methylbutyrate, and ethyl 2-oxobutyrate;
aromatic hydrocarbons such as toluene and xylene; and
amides such as N-methyl pyrrolidone, N,N-dimethyl
formamide, and N,N-dimethyl acetamide.
Of these solvents, from the viewpoints of
30 solubility, pigment dispersibility and coatability,
benzyl alcohol, ethylene glycol mono-n-butyl ether,
propylene glycol monomethyl ether, propylene glycol
monoethyl ether, ethylene glycol monomethyl ether

acetate, ethylene glycol mono-n-butyl ether acetate,



di ret hyl ether, diethylene glycol nethylethyl ether, 5 cycl ohexanone,

2- hept anone, 3-heptanone, n-butyl acetate, i-butyl acetate, n-pentyl
formate, i-pentyl acetate, 3-nethoxybutyl acetate, n-butyl propionate,
ethyl butyrate, i-propyl butyrate, n-butyl butyrate, ethyl

3- net hoxypr opi onat e, nethyl 3-ethoxyproptdnate, 10 ethyl 3-ethoxypropionate,
3-net hyl - 3- net hoxybutyl propionate, and ethyl pyruvate. The above sol vents
may be used @L6&EYGeR® IdGTASE UPERO- R WRUS eieﬁuﬁﬂﬁﬁ?tﬁogether\Mth

the above Soh¥BElerde BAGUdO!hoRBMRANY 1 SBLKUH % ouehtes HPNgyy 10y

et her, di-n-hexyl’et , acetonyl acetone, 1sophorone, caproic acid,
caprylic acidlytodctmonbethybnehbler deetatescedbethydidyé péryaoal e,

di ethyl oxal ate, ,.dieth mal eaf e, . y-but yrol act ane hyl ene carbonate, 20
ot opyl ene. cal BB sptinatin | CHEEBIFEN Bhgshanyte Ebmhet Fel, S8 Han be
used. The abege1@1gik£>ﬁbhlen,g-pohebt%md&at,s IBYe PEanDHL , BhOBRRFLI N

adm xture of two or nore. The amobunt of the solvent is not particularly 25
limted. Howegetate onithatylevwpoehats, thepeadatlabf ormptend Etpeadarl
stability of _the radiation,.,sensitive co Ltion t e .obt ai ned, the anount
Chereof 1s CREREANS: oo ehl ERDRRE i A EREs Fue R AP ETAn S TeR FpnatE.
concentrati ogtafyl hfutpFaarent 5- pxeéipydi outfeadl sohveaiydl Bhleye@wosition
is preferably 5 to 50 wt% nore preferably 10 to 40 wt% Method for Form ng
Col or FiltereNB¥tl 3ameirRBYPSOR P ARAG t BE thW b3 fe theryYPrepéongtaent

et Do URS Pl RN A BT L S PTG T
for form ng phepidmatéi,l taard peehglalpyruvate.
The above solvents may be used alone or in
admixture of two or more.
Further, together with the above solvents,

15 high-boiling-point solvents such as benzyl ethyl ether,
di-n-hexyl ether, acetonylacetone, isophorone,
caproic acid, caprylic acid, l-octanol, l-nonanol,
benzyl acetate, ethyl benzoate, diethyl oxalate,
diethyl maleate, y-butyrolactone, ethylene carbonate,

20 propylene carbonate, and ethylene glycol monophenyl
ether acetate can be used.

The above high-boiling-point solvents may be used
alone or in admixture of two or more.
The amount of the solvent is not particularly

25 limited. However, from the viewpoint of the
coatability and storage stability of the radiation
sensitive composition to be obtained, the amount
thereof is desirably such an amount that ensures that
the total concentration of the components excluding the

30 solvent of the composition is preferably 5 to 50 wt%,
more preferably 10 to 40 wt3.

Method for Forming Color Filter

Next, a method for forming the color filter of the

present invention by use of the radiation sensitive



conprises at least the following steps (1) to (4): 5 (1) a step of formng
“a coating filmof the radiation sensitive conposition for color filters
according to the present invention on a substrate, (2) a step of exposing
at least a portion of the above coating filmto radiation, 10 (3) a step of
devel opi ng the exposed coating film and33(4) a step of postbaking the

devel oped coating film Fbrelnafter t hese steps will be described in

turn. - StepCPMmposist Fppsforyfod oy friskkess acsordaget gt PPgAT e STk ng

| ayer, is foiﬂegnacsl&ﬁqw_rlq_d paChetRAtihbg.partitions a portion where pixels
are formed, and on e substrate, a radiation sensitive composition for

color filters accdrhiemyethoﬂhéopréeenm.ngltém codmlfafﬂ.ﬂé)rmﬂemablfpr
exanple, a green ( i s referabl aliquid c 03|t|on
ond The’ coat GATRIARRT ApE (1ed Rbn Lo EREA MG 18 apEP AR Ghi o

sol vent, g heyely of QrHEmG £ fae&ﬂlrrggfalabaltlllr@tfﬁimvefemlleéd%ttl%
substrate used in 25 this step include glass, silicon, polycarbonate,

pol yester, asemﬂmtiwel99mnn§lp@pwmﬁq@ ¢cailoa, f*btyrm<&pcmnﬂymgm#05mf

one, a ring ened er, of cI|c ol efin, and hydr ogenat ed versi on of
the pol yrrergp‘foqlr‘? éF J‘tnh %%% M5tFt Bs ® Sgﬁagubj ected to an

appropri ate ppot geattEpilo SUSHpas ih & et Taastr aapdBiti onlSé AJt BeS albiife
coupling agent or the |like, a plasma treatment, ion plating, sputtering, a
gas phase r€8&bing pfééébst%rrﬂééiﬂfrﬁ@%posmlon as required. 34 To apply
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slit (4) a step of postbaking the developed coating film.
Hereinafter, these steps will be described in
turn.
- Step (1) -

15 First, on a surface of a substrate, a light
blocking layer. K is formed as required such that it
partitions a portion where pixels are formed, and on
the substrate, a radiation sensitive composition for
color filters according to the present invention which

20 contains, for example, a green pigment (A) is applied
preferably as a liquid composition, and the coated
substrate is then prebaked to evaporate and remove the
solvent, thereby forming a coating film.

Illustrative examples of the substrate used in

25 this step include glass, silicon, polycarbonate,
polyester, aromatic polyamide, polyamide-imide,
polyimide, polyether sulfone, a ring-opened polymer of
cyclic olefin, and a hydrogenated version of the
polymer.

30 Further, these substrates may be subjected to an
appropriate pretreatment such as a chemical treatment
using a silane coupling agent or the like, a plasma
treatment, ion plating, sputtering, a gas phase

reaction process or vacuum deposition as required.



di e coater can be enployed. O these, spin coating and 5 the coating nethod
using a slit die coater are preferred. Prebaking is preferably conducted at
70 to 110C for about 2 to 4 minutes. The thickness of the coating film
after renmoval 10 of the solvent is preferably 1.0 to 10 m nore preferably
1.0 to 6.0 m particularly preferably 1.3 to 4.0 m - Step (2) Then, at

| east a portion of the fornmed coating film 15 is exposed to radiation. In
this case, a portidth @aRPLlYhkRechiAdd G qampesdétded e Shadiuls brabeef erabl y

t hrough a ph i ' ern. t iatl sed
For exposur oo A bp BEfS SRLCEELHEIISA BALIAS o n St AT FaR Y
radi ati on, amoa2(Gngd eatobh beamiorg ar Xa raxyatangbmelidend dsinegxamsllet

Radi ati on haying a wavel ength of 190 tqQ 45 is preferred. The |ight
exposur o of SHE PAALAT GRIT Do PIRRGRPS - 16T ShEE 0GB RSO S Lhasanh (3
Then, the exppaeddePPdh§Imdt e dSudaRy oRed 1t Uste bt &evakeper, _
preferably an al kali devel oper, to dissolve and renove unexposed portions

of the coatipgeffedmed30 Preferabl e exanpl es of the above al kali devel oper
i ncl ude aqueous sol utjons of sodi um_carhopate, sodium h¥dr oxi de, pofassium
ﬁ%ﬁ 110°C

hydr oxi de, tetraneth§PaKIgH vhf PYafeGaRY Fgpdreted at 70 to

1, 8- di azabi cygrodbodt Op- toindepenat edd 35 .
1, 5-di azabi cycl o-[4. 3. 0] - 5-nonene. To the above al kali devel oper, a proper
amount of a wat erTRe| thickngasi efsdihencoatdn hst kdmhafdienrremoval

10 of the solvent is preferably 1.0 to 10 um, more
preferably 1.0 to 6.0 um, particularly preferably 1.0
to 4.0 pum.

- Step (2) -

Then, at least a portion of the formed coating £film

15 is exposed to radiation. 1In this case, a portion of
the coating film is exposed to radiation preferably
through a photomask having a predetermined pattern.

As the radiation used for exposure, visible 1light,
ultraviolet radiation, far ultraviolet radiation, an

20 electron beam or an X-ray can be used, for example.
Radiation having a wavelength of 190 to 450 nm is
preferred.

The 1ight exposure of the radiation is preferably
10 to 10,000 J/m>.

25 - Step (3) -

Then, the exposed coating £film is developed by use
of a developer, preferably an alkali developer, to
dissolve and remove unexposed portions of the coating
film.

30 Preferable examples of the above alkali developer
include aqueous solutions of sodium carbonate, sodium
hydroxide, potassium hydroxide, tetramethylammonium
hydroxide, choline,

1,8-diazabicyclo-[5.4.0]-7-undecene, and



ethanol or a surfactant may be added. The alkali 5 developer is generally
rinsed with water. As a devel opnent net hod, shower devel opnent, spray

devel opnment, dip devel opnent, puddl e devel opnent or the |ike can be

enpl oyed. Devel opnent is preferably carried out at room 10 tenperature for
about 10 to 300 seconds. - Step (4) The#? the devel oped coating filmis
post baked, whereby a substrate on which green pixel patterns formed froma

cured productor 4iRzaBdcHTbn-§4nSi1d L5189 ®sition are arranged in a

predetermined arrangefRat abede BA KDL Al dede 183 PAKE N b5 e ! Shenfbt Yo£2r 1 ed
out at, for exanple, 180 to 230C for about 20 to 40 mnutes. The film

t hi ckness of at wattdmsspdubele poxglenic 20lyeaferabvch &< methahaod awre
preferably 1,5.to0 3.0 _m_ By_form.ng red,_ green d._blu ixeé pat.terns on
the same subg?‘sz_tneo yoFeﬁea%l‘fﬁgaFﬁgngoq}gystbeepsagafdt'o %(}% By SE" of

radi ati o seasivid Mp 62MB@SIdé RBE aAW N1 BB e dvi Bheqa . bl ue pi gnents

di spersed therein, a pixel array in which pixel patterns of three primary
colors, i.e., reddsgredieemiopment ghethotngebowem devedeomnsten hed

arr angenent n f Qr n_the ..su rate. ln.h e L nyention, the
order of 30 %gﬁ?&efi@%%ngﬁ n}f)l:I ’xg11 p?t%t%eer n%p%lferﬁ[trfe%tlﬁ(g%e(%?%?gogghenge

sel ected arbbkr aiHd y1ikel @dafri beelemgieogeldar filter of the present invention
has pixels forned _fromthe radiation sensitive conposition 36 for color
filters accordi ng P6VEHORreBént S REALPERD hheCoRIGked | PL&r & FAOMresent

inventi g i Sy efptfd LABLY IS H! abBut? 16208MFd VEeRod £ ! €Cti Ve col or
- Step (4) -

Then, the developed coating film is postbaked,
whereby a substrate on which green pixel patterns formed
from a cured product of the radiation sensitive

15 composition are arranged in a predetermined arrangement
can be obtained.

Postbaking is preferably carried out at, for
example, 180 to 230°C for about 20 to 40 minutes.

The f£film thickness of the thus formed pixels is

20 preferably 0.5 to 5.0 um, more preferably 1.5 to 3.0
um.

By forming red, green and blue pixel patterns on
the same substrate by repeating the above steps (1) to
(4) by use of radiation sensitive compositions having

25 red, green and blue pigments dispersed therein, a pixel
array in which pixel patterns of three primary colors,
i.e., red, green and blue, are arranged in a
predetermined arrangement can be formed on the
substrate. In the present invention, the order of

30 formation of the pixel patterns of the three colors can
be selected arbitrarily.

Color Filter

The color filter of the present invention has

pixels formed from the radiation sensitive composition



liquid crystal display, a color inmage pickup tube device, 5 a color sensor
and the like. Color Liquid Crystal Display Device The color liquid crystal
di spl ay device of the present invention conprises the color filter of the
present invention. 10 The color liquid crystal display device of the
present invention may have any appropri &6e structure. For exanple, it may
have a structure in which a substrate for driving that has a thin-film
transi stor (E@ET)coppaviEdddtersrassoftindstipsthgt Pusenhadnmenttbpsdr 15
filter fornmed the er. Vi .ol Ccry er, or a
structure in whi cE%?ségggrrz%f%gégngytﬁégcblﬁg??Ft é‘%&%&%gﬂr}%he
surface of astbsiealyeusfediulirfior g tidaaisis sd viehon- Felfibecabhees¢ 0L o TFT)
provi ded thereon and a suhstrate that has | TO (indi um 20 oxi de doped with
tin) el ectrode@UigrGEEStRer 8dFRLRE . 2EOT M Hé‘}ag/?é”ac*?au’?‘ab‘ér%{;épel'ayer.
The lattgr Stryeby &dRso2d\ay agas afjidproving an aperture ratio
significantly and providing a bright, high-definition |iquid crystal
di spl ay devi@el o25LAgguwidc Cirlysxit aboPd sphayr Beivdte®n sensitive conposition
for col or filtersg%cecord' ng to, the presen [ v_entigg. re characterijized in
I

that it can contr r 8feiCh r?gl%’fulgncﬁ%%%f:@‘&d B &¥i¢heof eP 61

devel opnent ffgehitvel yvane iAD éOnPlldies PEKel £ dByEng 113% Pi gk qalor
purity. Exanples Hereinafter, the node for carrying out the present
i nvention wiprependesicnvendimne specifically with 37 reference to

FAD ey Lovever ol DooRagRe BONENILARes 8171 081 o0 d4 LRSI L

Present invention may have any appropriate structure.

For example, it may have a structure in which a substrate
for driving that has a thin-film transistor (TFT)
provided thereon and a substrate that has the color

15 filter formed thereon face each other via a liquid
crystal layer or a structure in which a substrate having
the color filter formed on the surface of a substrate
for driving that has a thin-film transistor (TFT)
provided thereon and a substrate that has ITO (indium

20 oxide doped with tin) electrodes formed thereon face
each other via a liquid crystal layer. The latter
structure has advantages of improving an aperture ratio
significantly and providing a bright, high-definition
liquid crystal display device.

25 As described above, the radiation sensitive
composition for color filters according to the present
invention are characterized in that it can control
remaining of undissolved materials at the time of
development effectively and can form blue pixels having

30 high color purity.

Examples
Hereinafter, the mode for carrying out the present

invention will be described more specifically with



5 2,2 -azobis(2,4-dinmethylvaleronitrile) and 200 parts by wei ght of

di et hyl ene gl ycol nononethyl ether acetate were charged into a flask

equi pped with a cooling pipe and an agitator. Then, 15 parts by wei ght of
met hacrylic acid, 25 parts by wei ght of N phenyl 10 nmal ei m de, 45 parts by
wei ght of benzyl nethacrylate, 15 parts3by weight of styrene and 5 parts by
wei ght of a-nethyl styrene diner (chain transfer agent) were added. After
the insi de ofefREFTNCRIE NdEAMBLES -ut HAPYEWER ntheoB&ERSaME IR¥EptdPD

sol ution wasghgatied,d ﬁgclliﬁnfegar ﬂmd%at%o@m%@ihgn EfdfpRelymeri zation
was carried out at 80C for three hours. Then e reactlon sol uti on was

heated to 108@;1t®1658mrﬂsa}n3911@| ght of

2,2' -azobis(2, 4- d| val er n|tr|J further added, and the
polyrrerl zation was c%) %ﬂﬁiﬁi e% one hour to obtain a resin

sol uti ons(sobi g %@Bigqtzl m-drm%%hﬁ-l%%ron-r:h@r@?.b@' nada r £6pnpaliaved Mv =
15, 000 and Mh = 7,000 This resin solution will be referred to. as "resin

sol ution (B-b.y"wetzghﬁaﬁﬁtdwetmalr@me dalysoprmpacames ony dfe Phgmeacebiader si on

A d sol Bl 15: 6
e kbR FHRNI S0 0 B By SRR w3 S OTEN Bl 17
ternms of sohhd) af &YK2QAbA D sprehyk:1prpdutts By B¥Kigwetni ¢€o., 30 Ltd.

solid concentration: 45.1 mkzg as a dispersant, 10 parts by melght (or 3.31
parts by vei BRtHackelis afidel 28) RATEAe PFeIightuahnN (BhenBk the

al kal 1 1%l “H ?Leﬁx?i&'e( B) 525%%%’\/@2%&1? m"")‘%:letgf%eeﬁ’;g&r &%)@r?é‘grgg

nnnonethyl acetafe a | spers y neans

of a bead m ILB palrt]sz bpweight prfeparerang gmants giapes sbpnwenbht Wien the
average particle diameter of the pignent in the pi %rrent di spersion (pl) was
nmeasured by @-&gfdhyt styrene dimer (chain transfer agent) were

added. After the inside of the flask was substituted
with nitrogen, the reaction solution was heated to 80°C
15 under moderate agitation, and polymerization was
carried out at 80°C for three hours. Then, the reaction
solution was heated to 100°C,‘0.5 parts by weight of
2,2'-azobis(2,4-dimethylvaleronitrile) was further
added, and the polymerization was continued for another
20 one hour to obtain a resin solution (so0lid concentration
= 33.1 wt%). The obtained resin showed Mw = 15,000 and
Mn = 7,000. This resin solution will be referred to
as "resin solution (B-1)"
Comparative Example 1

25 Preparation of Pigment Dispersion

A mixed solution comprising 30 parts by weight of

C. I. Pigment Blue 15:6 as the pigment (A), 10 parts

by weight (or about 4.51 parts by weight in terms of
solid) of BYK2001 (Disperbyk: product of BYK Chemie Co.,

30 Ltd., solid concentration: 45.1 wt%) as a dispersant,
10 parts by weight (or 3.31 parts by weight in terms

of so0lid) of the resin solution (B-1) as the alkali
soluble resin (B) and 100 parts by weight of propylene

glycol monomethyl ether acetate as a solvent was mixed



5 light scattering nethod, it was found to be 250 nm Preparation of Liquid
Conposition for Exam ning Coating Conditions 225 parts by wei ght of the
pi gnent dispersion (pl) , 190 parts by weight (or 62.89 parts by weight in

terms 10 of solid) of the resin solution (B-1) as the alkali soluble resin
(B), 60 parts by weight of di pentaeryt hr38 ol hexaacrylate as the
pol yfuncti onal _ nononer 40 parts by wei ght of

2-benzyl - 2- ARGt ﬁwsm%efi by. ﬁﬁ%ﬁl?ﬁoﬁhmq mE13,EQFforie 1hayTEhd G adi cal
gener at or (%rég‘ér]e OQO PL%'}nteSnt bal épleI ene gl ycol nononet hyl
e e togeth

et her acetate a sol t were m 0 prepare a liquid
conposition (bl). WHars phgnamérargu:@rar'alcdle pemcete agef (Theopiyhe i gnent
in all solids) of thjs 20 I|gU|d co t|on éﬂ?é was 20.5% ) _Determ nation
of Pignent CHRJEHE RIBRLE &1 SRekst 1)gya AETed Pyre VRS t he
Chromat'%'thi’&hl%' U P X8I melta%lt £enw1,t 855AR SOV EY23 it ant
filmthickness™ 25 (filmthickness: 2.00 gym) and a constant color tone (y
0. 110) nust PrepeTiakedtonThe Liiqudd errposmtmm(ﬂ@:) Ewsagn twahgdCoa tdodn

gl ass substrate ach having a size of 15 cmx 15 cm on which an Si02 film
for preventimlaﬁ—%%—of sodi um 30 ions was forned, at 500 rpm 750 rpm and
1,000 rpm by US}.eZ@fpélr’éB"@vai@ith Ebetﬁeaﬁﬁgm%liﬁsh&%t;ﬁérwb%f( an ,
prebaked in a clean oven of 90C for 10 m nutes. Then, these subs rates were
cool ed to robfPt pAFEithr Wehght (i9ah &hedBopairig oy meght drpbsauns o
5,000 Jige o adi at -0 a 5nm 5 d 436
nm by usgﬁofég % léj eégu&}%eirlcggnwgisgg%oufﬁa%phost gk.ar}%]%fn?' t he
substrates V\emzumﬂsé bﬁkednat(BjZZOGiof wasfsnmbytweightprapare three

substrates for .
dipentaerythritol hexaacrylate as the polyfunctional

monomer (C), 40 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)

15 butanone-1 as the 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 (bl). (The pigment concentration
(percentage (%) of the pigment in all solids) of this

20 liquid composition (bl) was 20.5%.)

Determination of Pigment Concentration for Measurement

of Chromaticity

To evaluate the chromaticity of blue pixels, a

pigment concentration showing a constant £ilm thickness
25 (film thickness: 2.00 um) and a constant color tone (y
= 0.110) must be defined.

The liquid composition (bl) was coated on soda
glass substrates each having a size of 15 cm x 15 cm
on which an SiO; film for preventing elution of sodium

30 ions was formed, at 500 rpm, 750 rpm and 1,000 rpm, by
use of a spin coater. The coated substrates were then
prebaked in a clean oven of 90°C for 10 minutes. Then,
these substrates were cooled to room temperature, and

then the coating films were exposed to 5,000 J/m?* of
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5 nmeasuring chromaticity which differed in film thickness. Then, when the
filmthickness at positions (4 points) on the diagonals each of which was 6
cmaway fromthe center of the substrate was nmeasured by use 10 of aSTEP500
of TENCOL, the average filmthicknesses of the 500-rpm 750-rpm and
1,000-rpm substrates were 3.15 .m 2.08%Mmand 1.59 .m respectively.
Further, chromaticity at the positions where the filmthickness was
neasured on ¥FAGigtiN s Y iageYaNesl evgthst e BY 518Mmysd 05 ntopHd Adf yzer
TC- 1800M ( produ (@] %J_\#ﬁ;@é_ . n [ | [ ess with
y = 0.110 walglqegpi %Iast%-%bf an Tnt %p?o a%flgngr?)elf%"\c{)% bé‘%é@ o‘gn}'{tﬂém;tgo%e film
t hi ckness nepbBotemagkt esDhen anthehsabettratgs?2eraspoetbdkedsat s, it
was found to_be 2.81 p.m Consequently, the pignent concentration required
to achieve 922 6. foF al0 omdpuheRmstesPrAR2BSt $NRee8sBYSt1a Epgr &t9Nn of
Liquid Canpogbhist 10§ Euldifdt 2814y Ivwhi EnCaPoss Fb@n (P21 YRS prepared in
the same 25 manner as the above |iquid conposition for examning coating
condi ti ons weBipkeyess®d expect that 368 parts by weight of the pignent

di spersion (pl) used. .(The I gient ncentration (percentage (% of the
pigment in all sotta8y S Eh% ﬁﬁ“c%ﬁﬂf?ﬂ?ﬁﬁ )199\%%%1?6‘ 8.£é?3/o)

Eval uation opokhltg)Thbgkrass @dgehaaptd £EhY off G TBAS wWaTedt cMabwasy of the
filmthi cknesses of substrates obtained through the steps of spin coating

at differentfspmiihr) cpaéesr ekpbber sukietEREENAS amgasMr dsbyakise in
t he sa procedu 3 at "DReterm nation_of PRi.gment Concentration for
Veasur ofdht SF CRIEERIQ, 95 HRYCOLe SRe AV TT 4t S T RORSEE ©

condi tion wi thewh00R rortj I7B0-rpm and 1,000-rpm substrates were 3.15

um, 2.08 um and 1.59 um, respectively. Further,
chromaticity at the positions where the £film thickness
was measured on the three substrates was evaluated by

15 use of Color Analyzer TC-1800M (product of TOKYO
DENSHOKU CO., LTD.).

When a £film thickness with y = 0.110 was estimated
by an interpolation method based on the above film
thickness measurement results and chromaticity

20 measurement results, it was found to be 2.81 um.
Consequently, the pigment concentration required to
achieve y = 0.110 at 2.00 um was estimated to be 28.8%.

Preparation of Liquid Composition for Evaluation

A liquid composition (b2) was prepared in the same
25 manner as the above liquid composition for examining
coating conditions was prepared expect that 368 parts
by weight of the pigment dispersion (pl) was used. (The
pigment concentration (percentage (%) of the pigment
in all solids) of this liquid composition (b2) was
30 28.8%.)

Evaluation of Film Thickness and Chromaticity

From measurement values of the film thicknesses
of substrates obtained through the steps of spin coating

at different spinning speeds, exposure, development and
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5 thickness of 2.00 mwas achi eved was determ ned by an interpolation

nmet hod, and the filmthickness and chromaticity of a substrate obtained
through the steps of coating, exposure, devel opnent and postbaki ng under
the condition were determned. 10 As a result, the filmthickness was 2.00
m and the chromaticity was (x, y, Y) =4Q0.134, 0.110, 12.8). Evaluation
of Developablllt% The |iquid conposition (b2) was coated on_soda gl ass

substrates OPCHA @A”a‘hgsF-BZ the nvRBe REQERAUTS 28 &MAt offof sodiumions

was formed unggk el $2ER oTONGH t QYIS UEBH Jet t £ AE 1303 VEo£VO! Uti on of
chromaticity by use of a spin coatér. The coated substrates were then

prebaked i n Meabsuwarenarh oﬁthromaﬂlnhhyﬁub&Sm&efomﬂthetlngdmdns. 20
Then, the substrates were ed_tqo ro t enper at ur nd t t he coating
(s vere cpBoRr Tt ESE aBE by na GoTaht 4bPond Fh i Fhval B3dhe of 365
nm 405 Bm apdi 436,443 hys UsCoof ua Mol RIEEEVER WRIC ot e IRTR I HRH S @
phot omask. Then, the substrates mere 25 shower - devel oped wmth a dével oper

conpri si ng aI)n@@r\Dt@AabéP@sS‘?%uﬁhﬁﬁdr@@@etQQuéohlsms@mqmeéﬁ 23¢ for 80
Fooorred Yo ﬁr%ﬁ‘naatf#f‘é’?o tfyge?ﬁgé su ?%Bgurﬁl;%alévgpopﬁé sttl(?s

required to ECOITE a see

observed vi spiel ¢yatiiing 3%msﬁﬁesed@vi§loﬁilbﬁrt aeVE pautEhék ihleundest r at es
were rinsed wth ultrapure water, air-dried, and then postbaked at 220C

for 30 ni nutEBet SR HE BT @F?p@&%%*—nﬁétter ns on the substrates. 41
Then, n the |ev f_r es t n rns was, e mnedb a
scanni \rll\g%el ectron %cgogg ldcu Eﬁ)% % Imarge ‘%@ t%ist 3”0? re |d55‘s \ﬁé%l%

observed. Ekhepbhtbmat1c1ty was (x, v, ¥) = (0.134, 0.110, 12.8).
Evaluation of Developability

The liquid composition (b2) was coated on soda
glass substrates on which an SiO, film for preventing
15 elution of sodium ions was formed under the same
conditions as used for the above evolution of
chromaticity by use of a spin coater. The coated
substrates were then prebaked in a clean oven of 90°C
for 10 minutes to form coating films.
20 Then, the substrates were cooled to room
temperature, and then the coating films were exposed
to 5,000 J/m2 of radiations having wavelengths of 365
nm, 405 nm and 436 nm by use of a high-pressure mercury
lamp through a photomask. Then, the substrates were
25 shower-developed with a developer comprisinga 0.04-wt#%
potassium hydroxide aqueous solution of 23°C for 80
seconds by use of a shower-type development apparatus.
When the time required to become able to see the
substrate during development was observed visually, it
30 was 60 seconds.
After development, the substrates were rinsed
with ultrapure water, air-dried, and then postbaked at
220°C for 30 minutes to form blue striped pixel patterns

on the substrates.
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5 Preparation of Pignment D spersion A pignent dispersion (Pl1) was prepared
“in the same manner as in Conparative Exanple 1 except that 30 parts by
wei ght of m xture conprising C. 1. Pigment Blue 80 and C. 1. Pignment Blue
15:6 in a weight ratio of 10/90 10 was used as the pignent (A). Wen the
average particle dianeter of the pignent4lin the pignent dispersion (Pl) was

nmeasured by a dyngmc light scattering nethod, jt was found to he 250 nm
Prepar ati on of LiﬁB%PCD Yt FBA ;ﬁV%&aﬂquﬁf YectnPeiseeindii¢ons A

l'i quid cowpcrsaﬁte&n(ﬂv)ams:amﬂpaae&ylalstdiﬁusﬁfrg e IBBRY ot dir §8BBYAL I Ve
Exanpl e 1 except that the pignment dispersion (Pl) was used (The pi gnent
concent r at i ohSEMar.cénthgrgendwanths ypighenesiidugs wersolobisprafed hi s
liquid conpq&#%%gﬂ_( ) was 20.5%) Determ nation of Pignment Concentration
for Measurenen 0 romaticity Wien a filmthickness with y = 0.110 was
estimted yrépardicipnl aifi o gwehad hbspdreidn | mthi ckness 25

measur ement Tesults and chromaticity nmeasurement results in the same manner
as in Conparative XErdrgnentidigpems iont(Phe vagruepamsssilt She BEMawas
used in pl . O] Cé)_'[‘%) kL | t 0, t b4 atm
Consequent | Wgrtlﬁfg%lggn%hteég'ﬁcen ?%ltv}eoggf&pdrie%]uil reéﬂ??%‘:agﬁlggvgoysgré:.silo at
2.00 mwas dsyiwatight tef hei%Guidl% dvepaiatimg Of LigPRidgnéipoBiluieosd or

Eval uation A | iquid_conposition &52) was_prepared_ in the sane nanner as the

above |iqui PR8npositi 6 IEREXBMS dg #@ 1R oAt ¥R IEIFat bRsOhad 04 %Dar ed

expect fpat {4 RAdSE abY ¥R g@igmentﬁ'ne(gggrrent di spersion (P1l) was used.
(The pignent concentration (percentage (% of the pignment in all solids)

of this liquid cofoenttbe ¢B2rags particle diameter of the pigment

in the pigment dispersion (P1l) was measured by a dynamic
light scattering method, it was found to be 250 nm.

Preparation of Liquid Composition for Examining Coating

15 Conditions

A liquid composition (Bl) was prepared in the same
manner as in Comparative Example 1 except that the
pigment dispersion (Pl) was used (The pigment
concentration (percentage (%) of the pigment in all

20 solids) of this liquid composition (bl) was 20.5%.)

Determination of Pigment Concentration for Measurement

of Chromaticity

When a £film thickness with y = 0.110 was estimated

by an interpolation method based on film thickness

25 measurement results and chromaticity measurement
results in the same manner as in Comparative Example
1l except that the liquid composition (Bl) was used in
place of the liquid composition (bl), it was found to
be 1.64 um. Consequently, the pigment concentration

30 required to achieve y = 0.110 at 2.00 um was estimated
to be 16.8%.

Preparation of Ligquid Composition for Evaluation

A liquid composition (B2) was prepared in the same

manner as the above liquid composition for examining



5 16.8% ) Evaluation of Film Thickness and Chromaticity A condition with
which a filmthickness of 2.00 .mwas achi eved was determ ned in the sane
manner as in Conparative Exanple 1 except that the liquid 10 conposition
(B2) was used in place of the liquid conposition (b2), and the film

thi ckness and chromaticity of a substra&#2 obtained through the steps of
coati ng, exposure develognent and post baki ng_under the condition were

det er m ned. qeakding GARQ Lt {ORs Y25 PREPIERRS SXResthFhat ashd4 PREts
chromati ci t%yﬁﬁeiéhty@f\@he ﬂﬁgﬁéﬁ’t 91%@5%1:5@03)@1'%%%&%%88 of (rhe

Devel opabi lity Devel opabi | was eval ua In the sane manner as in
CbnparaU\maﬁlQMMmiJc@ncemtnamionhénexmedtdybcbhﬁosfuthe(ﬁzyMﬁnxused

in place of the_Liquid, ¢ 0S| n the ti I equ to becone
able to see tHe? g‘d‘bsst?%\f'g ur?% gg‘é\(felz%b%ﬁ(ta %‘“%8@3&%‘6 klbgﬂal“f?? it was
20 seconds. Péter . devel opnent, the substrates were rinsed 25 with ultrapure

water, air-dried, and then postbaked at 220C for 30 minutes to form blue
striped pi xeEvpduedrien of thilnufdtickressTignd Ghzomaisicdesdl of residues

between the patt &xam ne ann| ron n1cro C 30
(SEM, no resi dueg\/\%?\é\%obsjé?ve 1%5’3)(” ﬁ @1%?1 nggtic NESS 0 362)[9
Sens'tlve<KW%0§h@(Hbﬂﬂév%@(%asfagﬁﬁﬁmﬂﬂé@hfﬁﬂﬁﬁésﬁﬁmé5&£%n%ﬂ“éwmnt
whi ch contains C. 1. Pignent Blue 80 and C.I. gnent Bl ue 15:6, the content

of C 1. Pigntht COMRABAtiNE fxampd &0l wesrsedtBAtsdite plyaadd (B) an
al kali 3@ ubkgnbed M 16f) (BPP! whUNGd 882k n"YOLEL: 0¥ % he liquid

composition (b2), and the film thickness and

chromaticity of a substrate obtained through the steps
of coating, exposure, development and postbaking under
the condition were determined.

15 As a result, the film thickness was 2.00 pm, and
the chromaticity was (x, v, ¥) = (0.138, 0.110, 13.2).

Evaluation of Developability

Developability was evaluated in the same manner
as in Comparative Example 1 except that the liquid
20 composition (B2) was used in place of the liquid
composition (b2). When the time required to become
able to see the substrate during development was
observed visually, it was 20 seconds.
After development, the substrates were rinsed
25 with ultrapure water, air-dried, and then postbaked at
220°C for 30 minutes to form blue striped pixel patterns
on the substrates.
Then, when the level of residues between the
patterns was examined by a scanning electron microscope

30 (SEM), no residues were observed.



10 (D) a radiation sensitive radical generator. 2. A color filter forned
fromthe radiation sensitive conposition of claim1. 15 3. A color liquid

crystal

10

15

di spl ay device conprising the color filter of claim 2.
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What is claimed is:

1. A radiation sensitive composition for color
filters which comprises:
(A) a pigment which contains C.I. Pigment Blue 80 and C.TI.
Pigment Blue 15:6, the content of C.I. Pigment Blue 80
being 1 to 50 wt% based on said pigment,
(B) an alkali soluble resin,
(C) a polyfunctional monomer, and

(D) a radiation sensitive radical generator.

2. A color filter formed from the radiation

sensitive composition of claim 1.

3. A color liquid crystal display device

comprising the color filter of claim 2.



