1 RADI ATI ON SENSI TI VE COWCSI TI ON FOR COLOR FILTER, COLOR FILTER, AND COLOR
LI QUI D CRYSTAL DI SPLAY DEVI CE 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. More specifically, the present

I nvention relates to a radiation sensitive conposition used in production
of 10 a color filter used in a transm ssive or reflective <color liquid
crystal display, a color imge pickup tube device and the |ike, a color
filter havi ggybi ey Riﬁ%'ﬂ%ﬁf*?i%dcéﬁ%‘ﬁ‘ﬁléﬁ@b‘@ﬁ'c%héﬁrﬁii‘{ﬁ?z CEBRR Lion,
and a color |qU| crystal display device conprising 5 color filter.
Background Art FASLTERet At fOOLO8Br mMIQUADCER¥STALt &I SBLAXe DEVIGEr adi ati on
sensitive conposition for color filters, 20 there is known a nmethod which
conprises formng a coating filmof a colored radiation sensitive

conposi ti on @dcRnSWst rajerd th or without a light blocking |ayer of a
predeterm ned pattern torned on the substrate, irradiating the coating film
with raddation 25 ’ltn#@ugnvamvonﬁﬂ%wawngoaaprr@dbiétﬁciomosmsﬁériwe
(hereinafter referr d "ex re’)., el p| |ng f|In1to

di ssol ve and®$eRBVe qhnexpgsed ﬁ%??#o% lté%’ p st %ng the FESUFPIHQ film

to obtain plc«eisrofl1@miﬁero&l3tstanord&s(;w£9r dlieerJPeA ORok#4502 (the term 30
"JP-A" as used herein nmeans an 'unexam ned published Japanese patent

appl i cati on"9P@fd Eireal 353708 ) Pregiafte AnViedi HORr FElR /P s8Iy devi ce
conpri sing %‘Qéigtci%ﬁ”séhgtiecrur@scgﬁgﬁsqeéié du&%d“ﬁ%eﬂl‘&@ﬁfzti%{hqm ness,

the color f has al so been desire ave increasingly high |1ght
transmlbance cnloacefitlter used in a transmissive or reflective
color liquid crystal display, a color image pickup tube
device and the like, a color filter having blue pixels
formed f£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 light
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 colois (refer to JP-A 02-144502 (the term
30 "JP-A" as used herein means an “unexamined publlshed
Japanese patent application”) and JP-A 03- 53201)
Since a llquid crystal display device comprising
éuch 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 color density, a radiation sensitive
conposition for color 10 filters which has higher pignent concentration is
apt to be desired. Wien such a radiation sensitive conposition for col or
filters whi gfatas ihicite 54MR Ly K0B&ENtIPH t OBrah difLtt afieerigl fewingh do
not dissolve in a devel oper (%erelnafter referred to as "undi ssol ved 15

mat eri al s") ¥#@TrBi-able to remain in areas other than those where pixels are

fornedir1a.devm(¥g@9£e@jx§§3nd!%fgﬁdggggthiz?égg&rogi?Hﬁitg us,

devel opment of a radration sensi‘tive co l'on for color ers- which
can control vEed@sontaneafadiatidhdloredd @fif edital on 2 1 evikd odey dnopeeremn tpr ocess
effectively and can form blue pixels havi h cqlor, purity has been

ng hi .
strongl y®> dekPRES. EQ&?BS%FSQﬁdt?ﬁﬁ?ﬁ?&nF%ﬁPgBYAﬁﬁﬁﬁ ¥ BfVEnLESbsent

i nvention i s3dQiReQitdeprd E885aL IPNgRePSLbivaea¥POFidd U fd vl dilters
whi ch can control remaining of undisSolved materials in a devel opnent
process effecvidbsplayddeak bdrue Blsuef phredcenavingvhnglecokof 1pmiing. 30

Anot her obj ect .of .t reseqnt. inventiongis._t Vi ac r.filter having
pi xel s for rre’EiePr Sh [{he %%g\[;elnr d?‘é%’i'onTger?fﬁil%%ch%&i? %%QPOFO&oq%r

filters andiénedtsy, |laqradidysbal stirrdi dyveedonep69aRiich NPort ko 1GHt or
filter. 3 Qher objects and advantages of the present invention wll becone
appar ent 0f r ofd A€ G| WkFRghas higher pigment concentration is apt

to be desired. When such a radiation sensitive
composition for color filters which has high pigment
concentration 1s 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 in?ention is to provide
a radiation sensitive composition for color filters
which can control remaining of undissolved materials
in a development process effectiﬁely and can form blue
pixels having ?igh 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 radiation sensitive radical generator. The
term"radiation" as used herein includes, visible |ight, ultraviolet
radiation, far ultraviolet radiation, an electron beam and an X-ray. 15

Further, accordi ng e { NgpRfESEH! ah'aVE‘eﬂHQchag%%CO@?' ¥hd hgrabews obj ects
and advantages of the present invention are achieved by a color filter

formed fromrhentBore vidilatiegrsensgipiareedsmfasini bhef drolkowdmdilters.
20 Furt her, ccor the present invention, thirdly, the above objects
and advantages of ? he p&ésent i nvention are achieved by a color liquid
crystal display daeeddmwiprticitite thee abate ietexitioht ef.i 26t Best tMede for
Carrying out the Invention Hereinafter, the present invention wll be
further des@RPES. °Riﬂ%ﬁ§oﬂ“SeHQWﬁﬁkﬁﬂﬁﬁp8§pFﬁﬁ1HEﬁSEBFoﬁqﬂ??EFQ“- (A

Pi gment 30 jthe Q&:ﬂ'l%'U %hﬁ PEQ&%'EiéHVEQB's%l 0L 2oRP s 1t LonPEGRENT
Bl ue 80 according to ndex (C. 1.: published by The Society of Dyers

and Col ouri s:tcslofhé1Js‘aa’esvm~1n1alppbybntnri$lesf ol l owi ng description.) The
Cages. The dioVeeoBrm B Enait Fy CBESALRE oS d pi BAENE™ br BERE fdf gan ¢
pi gment. Hovewgr ansnanmaaicca&xumbt ffesin,

10 (C) a polyfunctional monomer, and
(D) a radiatioh sensitive radical generator.

The term "radiation” as used herein includes
visible light, ultraviocolet 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
inventionareaéhievedbyexcolorliquidcrystaldisplay

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.

Il'lustrative exanples of the other organic pignment include conpounds
classified as pignments in the Color Index. Specific exanples thereof

I nclude those 10 with the following color index (C 1.) nunbers, i.e., C
|. Pigment Violet 1. C. |. Pigment Violgt 19, C. I. Pignent Violet 23, C
|. Pigment Violet 29, C. I. Pignent Violet 32, C. |. Pignent Violet 36 and
C_ |- PlomeincYudl edcB8r #bkent 17 WEHE Baieds C 1. Pignent Blue 15
15:3, C. |I. Pigment Blue 15:4, C 1. Pignent Blue 15:6 and C. |. Pignent

Blue 60. O thes&he mbowagahh@xpmgl}@m%,t m3YobRePNoP FE@NG C @ HaBang when

bl ue pi xel s_are f.qormed S I = nt Bl 16, C. | ' n 60, C.
. Pignent C\ﬁ(ﬂnetlr‘zgg§ﬁngr?dbt1@%é agg%%rve ef rsei,cgnad %9&: %’%grkré%t Bl ue

15:6 is pardiseqariye@r eberssy dbioabakev @1 bementgaonE C hiighepasingy be
used alone or in adm xture of two or more. The content of C. 1. Pignment Blue
80 in the AYRehiglnslighthd GRARLSBAE SRR REnDEa hreeetahanaew 36

hi gher, nor f : 9 fihcularly preferably 2 to 30 wt%
By use of sﬁﬁgg‘% %%?%nttﬁ?e?% ?%réofbegaf p?ovi ded a radiation sensitive
conposition for colbustiidtive eliamples odnttloé oceiwmi oggeniundi ssol ved 30

materials in a devel oprnent process effectively,and can, form blue_ pixels
navi ng. hi grb RGP A yEa e e TS BRgmE 18 1k 56 SAhaScR hEPes heit S Abed i n
the presentcényentindegan Spepurdf¢ eaxbhiglrees:rmséﬁébfzawmde_ those

repreci pitation, solvent cleaning, 5 sublimation, vacuum heating or a

combi nhfi or¥ bEDt fbse £l bewddes GxleEqlPpAex U or k. dsBumMbfr dvetage particle

diameter (re[upitpiWHdnPfviolet 1, ¢. I. Pigment Violet 19, C. I.
Pigment Violet 23, C. I. Pigment Violet 29, C, I. Pigment
Violet 32, C. I. Pigment Violet 36 and C. I, Pigment
Violet 38; and C. 1. 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 vother 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 in51development 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 pignent having an average particle diameter r, blue pixels
showing a high contrast ratio and high light transmttance can be
obtained. The term "average particle dianmeter” as 10 used herein refers to
the average particle dianeter of secongary particles resulting from

aggl oneration of primary particles (sinhgle mcrocrystals) of the pignent.

Further, thePahhelie s! ?\Ea&'b%?n[ i)ht%%'&?ﬂglér( Qeg%inrt?ﬂsh%inﬁmﬁ/ tr}g%]%gred to

as "particle size I'stribution secondary particles of t pi gment
used in thpmressaes menrequiseduble ftdre usecondary particles having a

size of (average_particle_ dianet 100), nm preferab constitute 70 w % or
20 hi gher - mor o PG GEBT IS0 HAGE SP L GHATe Tl LaRSRdarP bhrefel s,
The pi gnentayigméhe @beveiavehagprealdd €litiv éh 8ieinel sapdeddtdsl g si ze

distribution can be prepared by m xing and di spersing connerciallg

avai |l abt e €0 ko 280mBdtR T BIRES G TERAT AP & 800 odi RAELACUAKHbKeral |y
| ar ger than, 30 ] h [, amen i article
di aneter i ?Igeeﬁee?a Ily Iggr gérféﬂ%ﬂ%&%ﬁ?%ﬁeﬁl{e@gbﬁ ??L%Sm%r?t\éﬁ-g%gﬁ?Bm xture
resul ti ng faroraver ageg pidet pcdeerdisme t brardi dlars gt xend ssoviegta 30
while mlling the pignments by use o ri nder such as bead ml|l or a
o1 Sl || Wi RaB RSF nEa GRS Dbt FYTL SRED S0 DESRIRS dFEBer s on
form The djespaseanhesed F0e PtERAN € NEr RHEMBRAIr t £ BBCATIa%E ¥@Y " bgsany
proper dispersant such as a 6 cationic dispersant, anionic dispersant,

anphot? i c uak égeesaAn e fivns ohPctipspeesane Prhetécdiesddraemter pfeferably
contain a IPOHAY NRAYLI+3L M S PRGN from agglomeration of

primary particles (single microcrystals) of the
pigment.
Further, the particle size distribution
15 (hereinafter simply referred to as "particle size
distribution”) 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 pieferably 80 wt¥ or higher, of all
secondary particles.
The plgment 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 is bonded to 10 another group having
an urethane bond or other groups) and can be included in a |Iipophilic group
and/or a hydrophilic group in the urethgne-based di spersant or included in
the principal chain and/or a side chain of the urethane-based di spersant.

At |east ongakebhane dbspend £20, b%ﬂﬂgﬂﬂéeélb%éf@aHEeﬂﬁﬁﬁh9%@¥1c

di spersant. Wen two or nore urefhane bonds are included in the
ur et hane- baskds Hegp@asams nfmelgmtmadiesmndgnmay Yeheskeddsmensanksf erent .

An exanpl e Qf__such ure th based dis erssant 20 is a e ctlo duct of
2 di | socyandteShRGATLY COPrPdR R I a R R AL 3 Rosthpaship

group at onehepd iyl Oérareadeesear trvang- &r@ﬁﬂaugLuyxum at both ends
Il1lTustrative exanples of the above diisocyanate 25 include other aromatic
di i socyahat st sBeFsanknlene diisocyanates such as benzene-1.3-diisocyanate

and benzene- 1, 4- dijl §0gy%aNAL eur&@bu‘é% Qbhaowr@éﬁ%e%%eas

t ol uene- 2, 4- dllsocyanate tol uene- 2, 5-di 1 socyanate, toluene- g'gﬁlsocyanate
30 and tol ueﬁrer@ua-ajilil-wty@ﬂat-g dwcheayébnd! afid Focyparmtags a@uc;bhatic

1, 2-xyl ene-3 d|| anateomlt -xyl ene- 3 6n socyanat e raanic
50 ene. AR1EHS0E HR eondt 3 PpBR St €08 $ERYERFA et ox
1, 3-xyl ene- "gﬁodp‘ SQﬁY@nﬁhe, polmvubexrte or SafliiicS QyeEpt @ sAi¥bnded to
1, 4-xyl ene- 2, 6- d||socyanate
10 another group having an urethane bond or other groups)
and can be included in a lipophilic group and/or a
hydrophilic gréup 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—based3dispersant, 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 polyesier having a hydroxyl group
at one end and/or a polyeéter 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-z,A%diisocyanate,
toluene—z,s—diisocyanate, toluene-2,6-diisocyanate
30 and toluene-3,5-diisocyanate; and xylene
diisocyanates such as l,2-xylené—3,5-diis66yanate,
l1,2-xylene-3,6+-diisocyanate,
l1,3-xylene-2,4-diisocyanate,
l1,3-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-2,3,6-triisocyanate,

tol uene-2,4,5-triisocyanate and tol uene;2,4,6-triisocyanate; and xyl ene
triisocyanates such as 1,2-xylene-3,4,5-triisocyanate,

1,2-xyl eney3, I sogyan | ene-2, 4, 5-triisocyanate,
1, 3- xyl ene- 233 )gy§ﬁn|eso§y§n?tlei5&§y§ Xyl ehe-4,5,6-trii socyanat e,

1, 4- xyl ene12, 43-ﬁymnesozyananexmdya:b,a%e(ybﬂme 2,3,6-triisocyanate. 20 These
di i socyanat es and trllsoc¥anates can be used alone or in adnixture of two
or nore. Iiur"t‘héyleHQU%t atdiAes eREAN IS of the above pol yester having a

hydr oxyl group L3 1Ngs £8 por\ﬂ?t&u@am %vseoqo'ﬁ&eétae‘sobavwaiaawgaaw group

at both ends I nc actones having a hydroxyl group at one end or
bot h erfls &nﬁﬂaénaqﬁﬂqcapmﬂnﬁibqetM$m3@cxadth@xyb @wuubanzmnaend or

bot h ends, aler | act one,_ havi n XYy rQup at _one e or both
ends and a Yot g Hlad'f% FSnes‘h‘é)(’il ils] é’gﬂ%?é 'Ol 3%'8r'%6§"6ﬁ°8¥8 "éhef or both
ends; and padygendensesd, 59&'ﬂﬁ§§6&§'ahﬁa/télga@d'lydroxy| group at one end or

both ends such as a polgethylene terepht hal ate having a hydroxyl group at

one end or YsR KeBRds ahdva Yol pacylaaitt e etepii eBRaltE %P Y B Hy@IF oxy
g:]ce)upe;a]tfj gnrgglgﬂfla%r 9148 %eenfls3 %h gggssatlgég havi ng a hydroxyl group at
pol yesters aV|ng ydr 0X oup” af ‘both ends

10 toluene-2,3,6-triisocyanate,
toluene-z,4,5—triisocyanate and
toluene—z,4,6-triisocyanate; and xylene
triisocyanates such as l1,2-xylene-~-3,4,5-triisocyanate,
1,2-xylene-3,4,6-triisocyanate,

15 1,3—xy1ene—2,4i5—triisocyanate,
1,3-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 ana 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 polyestef 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 polypropiolactbne 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 toluene diisocyanate and a

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

pol ycaprol act one having a hydroxyl_grouﬁ’at ~both ends. Specific exanples
such an urethane-based 15 di spersant include, under trade nanmes, EFKA

(pr oduct o?néﬁkA Chenicals BV Co., Ltd.), Disperbyk (product of BYK Chemie
Co., Ltd.). and DrBBaR-Qh (peedunts Ofa viknsgundt oy fhemydal grobibdat Jme wei ght

average nol ecular weight in ternms of 20 polystyrene neasured by gel
per neati on €Rdomdid §s teaschainga hred hak¥loasepripdpdosdnendst he

present inyent oD {,s R of £588! %0, D0 1%h130 Q0. ST &, fr GienaRty 7, 000 to
5a

20, 000. The above uret hane-based di spersants nay be used one or in
adm xturse of two Uhenprxe thhe eitwaisedofdiiswpe usentaner babed pispensant used

to prepare the pigpent dispersant .is preferablly not _|larger than 100 parts
by 3eight, MﬁﬁgﬁfﬁPQHﬂﬁy 5e eﬁ?Piboap&%QFthReﬁﬁﬂébﬁgcﬁékﬁ% preferably
1 to 70 30 BgidnPa bYWl o chanid !l @hlY aP1ifd BY Bl ile L RaVA MArdSs by

wei ght, based on 100 parts by weight of the pignment. Wen the anount of the
ur et hane- bab¥d@ xpxpdr gamup cxteede eod pard sobyawepdinlactoneoparingy may

a4 R TR b PO KBRS,

wil | badaeseridesictdiosy prolluct of a toluene diisocyanate and a
polycaprolactohe having a hydroxyl group at one end
and/or a polycéprolactone 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 urgthane—based dispersant in the present
invention is pfeferably 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 amounﬁ of the urethane-based dispersant used
to prepare thefpigment dispersaﬁt is preferably not
larger than 100 parts by weight, more preferably 0.5
to 100 parts by weight, 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 parfs 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 mll, it can be inplenented by m xing and dispersing the pignent
m xture by nmeans of, f or exanple, glass beads or titania beads each having
a dianeter of about 0. 5 to 10 nm pref%rably whi l e cooling the pignment

m xture with cool iLn ter qr,the, like. 15 In_this case, .the beads

B N e Tt A SRR PBUS Y SRR ) LRt a5 P
mxture prefss@hly grédpardOtheopdaieait idias sapaainty iofc1h@emhk.safirt her,
processing time is preferably 2 to 50 hours, nore preferably 2 to 25 hours.

20 Meanwhi | €0 kReRtEh@ i Grese dshbebsuatll Pe plefaredP ey Addifr of 1abrol |
mll, the p'r@?%ddw%éa{ﬁ 18%!10*??5%%%%@ @é{mp%%iOEi?fxofofWPJ:E’ a
m or m | 'y whil

three-roll a two-roll , prefera e cooling the pignent
di spersant VWiithtewvsl iing-Wateprmseht Hnkeenbohn this case, the distance

between the rolls_j.s preferably_n | arger than 10 Shear_force.is

pref erably about f(f'é?dy?l’f‘gé‘&at F‘#tﬁéﬁ eeB; ,r‘i’gf’?‘?g}éo ipsrep?gf'gr;&ey 2 to 50
hours, nore gyr@hehabby shdPsdat HeUpTe fKrdPeyavenage nardo el gadegnsiyer and
particle size distribution of the pignent in the thus prepared pignent

di sper sant d‘bﬁﬁ-%étdé’c@%@n@@ O & ByR&# @Yi@ﬁﬂ_%’dét?ér it nﬁe-'@ﬂ@@_.“t- (B)
L ot e Yilen Ln g ShAaLL FPUURES L Ly e LB mi BN o1

10 of a bead mill, it can be implemented by mixing and
dispersing the pigment mixture by means of, for example,
glass beads or titania beads each having a diameter of
about 0.5 to 10 mm, preferably while cooiing the pigment
mixture with cooling water or the 1like.

15 In this case, the beads preferably £ill 50% to 80%
of the c%pacity of the mill. The pigment mixture
preferably £ills 20% to 50% of the capacity of the mill.
Further, proceésing 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 process%d by use of, for example, a three-roll
mill or a two-rbll mill, preferably while cooling the
pigment dispersant with cooling - water or the 1like.

25 In this cése, the distance between the rolls is
preferably not larger than 10 pum. Shear force is
preferablyabout10”dyn/sec. Further, processing time
is preferably 2 to 50 hours, more preferably 2 to 25
hours. . | ‘

30 The averaée particle diamefer and particle size
distribution of the pigment in the thus prepared pigment
dispersant can be determined by a dynamic light

scattering method.

- (B) Alkali Soiuble Resin -



and is soluble in a devel oper, preferably an alkali developer, used in a
devel opnent, process in production 5 of a color filter. An exanple of such a
resin is a copolyner of a polynerizabl eunsaturated nononmer having an
acidic functional group such as a carboxyl group, a phenolic hydroxyl group
or a sulfonic group and other copolynerizabl e unsaturated nononer
(hereinafter 10 referred to as "copolynqbizableunsaturated nonomner ")
Il'lustrative exanples of a polynerizabl &€  unsaturated nonomer having a

car boxyl group ﬁrg?{fia?gzéﬂ £61 616 dek A5 1n GHE éggfvﬁuﬁh. S@i@hng

unsat ur at ed nono I ncl ude unsat urated nonocarboxylic aci such as
(et h)acryl iics agi de sdmotwini cha@ak s aeohhttreaqp igimenaci (A ) aad @ rvkmderaci d
unsat ur at ed di carboxyljc acids and_aci d' anhydridegﬁﬁ;gireof such as nalefic

acid, mal ei @hhydr iSRLOP LRt @ 2B8eY& PP T acBhied Y 13 oRr & adrhydri de,

citraconi c £o4é)opldr AGHEE SRy Hd 6813 PE FHEE sBCHEA: pWHaAl ¢if 8bRd
pol ycarboxylic acids having three or nore carboxyl groups and acid
anhydri des tdfer2ofe ymwnof idketth) adky| eFkamBie k9] s3radr saotr ey chsbéxylic

25 acid havi I r | _
nmono[ I2- ( ms;/H@%é’%ggﬁ%%ﬁﬁﬁgﬁééinzg{tgi’gﬁxfé’{f@u%%tea monomer having
nmono[ 2- (et lYracaghiayil oxren by ligpd hagabap andich maso@retdy Boxyllatgsowdh , pol yner

havi ng a carboxyl grou and a hydroxyl group at both ends such as 30
W car boxypol?&iﬁ?%géétcgh@m%&ﬁ?ﬁé 9%a?e.'ubf°ﬂ?é's@r°u9 and other

car boxyl - gr%&Ppé@?hﬁéf‘iﬂQbE@%%éi%@aﬁ@&‘%‘%&méiﬂ Rraindeteq d,
nmono[ 2- (et h) acr yl'oyl oxyet hyl ) succi nate and co-carboxypol ycaprol act one

mono( et 0) acrgfaryed §olaspaceboldiyme yipgedfle nadkaThcasesmonomer”™ ).

car boxyl - group- Coqfigggga%&véuéﬁta%%les of a polymerizable
unsaturated mohomer having a carboxyl group
(hereinafter referred to as
"carboxyl-group-containing unsaturated monomer-”)

15 include unsaturated monocarboxylic acids such as
(meth)acrylicacid,crotonicacid,a-chloracrylicacid
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 poiycarboxylic acids having three or more
carboxyl groups and acid anhydrides thereof;
mono [ (meth)acryloyloxyalkyllesters of polycarboxylic

25 acid haying two or more carboxyl groups such as
mono[2-(meth)acryloyloxyethyl)succinate and
mono[2-(meth)acryloyloxyethyl]phthalate; and
mono(meth)acryiates of polymer harving a carboxyl group
and a hydroxyl'group at both ends such as

30 w-carboxypolycaprolactone mono(meth)acrylate.

0f these @arboxyl-group—containing unsaturated
monomers, (meth)acrylic aciag, |

mono[2-(meth)acryloyloxyethyllsuccinate and

w-carboxypolycaprolactone mono(meth)acrylate are



nononers may be used alone or in adm xture of two or nore. 5 Further,
illustrative exanples of a polynerizable unsaturated nononer having a
phenol i ¢ hydroxyl group include o-hydroxystyrene, m hydroxystyrene,

p- hydr oxystyre. ne, o-hydroxy-a-nethyl styrene, m hydroxy-a-nethyl styrene,
p- hydr oxy-a-nethyl 10 styrene, N-o0-hydroxyphenyl malei m de,

N-m hydr oxyphenyl nal ei m de, and N-p-hyd}%xyphenyl mal ei m de. These

pol ymeri zabl e unsaturat nono ving a phenolic hydroxyl group nay be
used al one oP2Ffid 36ﬁﬁkﬂﬁﬁ% SFIF&g or nore. Further, illustrative

exanpl es of a pol yﬁ%l adlhee éﬁ\ﬁabuwﬂ;ﬂraﬁpown@@mggauﬂgéear@t&r@up
I ncl ude isoprene sulfonic acid and p-styrene sulfonic acid. These

pol yner i zabl Bonesa s aned noweed 1#ahdhy ©Z01ia AMPLHES TR P HHY I8 used
alone or in @? i Xxture of two or nore. Further, illustrative exanples of the
copol yneri zabl'e ®insat urated monomer include macromonomers havi ng a

(et h) acrsyl oyl gr on@mtheome ianth 25 raft ipod wreEmpDescolf & poiayme theadi naf t er
sinply referred to as nacronononersC£ such as a pol ystyrene, . pol ynet hyl
Unﬂh)acrylaﬂésﬁiﬂyaﬁﬁ&ﬂﬂﬁn°Tﬁﬁﬂﬁ ?9aFePQﬁP LGS hysieemky INGTSHR | on
substituted I e St_t m de and
N-cyclohexylgﬁ qu?%1§e§ﬂﬁﬂrg§y§8 ngléﬁﬁ?ﬁ%ﬁ&%ﬁ}gﬁaggfoxyphenyl

mal ei m de, annmah‘@xyplt@rxyénenalﬂnydifox%mhyelthmpmwfeml ei m de,
N- o- nethylphen§ mal ei m de, N-m.neth then yl 12 nal einide, N-p- nethylphenyl

mal ei mi de R PBXy b F I &t BEP e R TRY A RRshichy e thY
10 styrene, N-o-hydroxyphenyl maleimlde

N-m-hydroxyphenyl maleimide, and N-p-hydroxyphenyl
maleimide. V »

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

15 admixture of two cr more.

Further;illustrativeexamplesofiapolymerizable
unsaturated mo;omer having a sulfonic group include
isoprene sulfohic acid and p-styrene sulfonic acid.

These pol&merizable 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 ﬁaving a Uneth)acr§10y1 group at one end

25 ofpolymermolecularchain(hereinaftersimplyreferred
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-hydrdxypheﬁyl maleimide, N-m-hydroxyphenyl
maleimide, N—p;hydroxyphenyl maleimide,
N-o-methylphenyl maleimide, N-m-methylphenyl



mal ei m de, and N-p-net hoxyphenyl mal eim de; aromatic vinyl conmpounds such
as styrene, a-nethyl 5 styrene, o-vinyl toluene, mvinyl toluene, p-vinyl

tol uene, p-chlor styrene, o-nethoxy styrene, m nethoxy styrene, p-nethoxy
styrene, o-vinyl benzyl methyl ether, mvinylbenzyl nmethyl ether,

p- vi nyl benzyl met hyl ether, o-vinyl benzyl gl yci dyl ether,

m vi nyl benzyl gl yci dyl 10 ether and p- V|nylbenzngIyC|dyI et her; indenes
such as indene and 1-nethyl |ndene urat ed carboxyllc acid esters such

as nethyl nmet h) acryl at cr te, N3 opyl (meth)acryl ate,
i - propyl %P§I ﬁnbmméghlgggﬁgﬁgd%?g butyl(rmnh)acrylat&
sec- butyl (Nresha\efmdﬁﬁhetnﬂutmalémtﬂa@cruLﬁt-%ethhyWﬁhyl
(meth)acryl ate, 2-hydroxypropyl (neth)acrylate 3- hydr oxypr opyl

(et h) acryl aale imdideds o&yﬂutMP(mtthMﬁvﬁl Jayeimideut yl 20

(et h)acryl at b nmet h acry al | neth)acr te, benzyl
(met h) acryl ﬁ’%6%95:1@ne‘§<§¥y (rﬁﬁ 2RPVIPat e &bhgﬁ {%%H)eacryl'ggé,%ﬁ‘

2- net hoxyet iyt yr émet,h)@cryhatle, t 21 peargx yet vy hy(inet &) aeny ate; vimgtlhoxy

di et hyl ene | ate, methoxy 25 trieth

| | t h) | | |
(met h) acryl g‘t%fgﬁﬂg’hng?y ‘%fr%ﬁ%%IGBWCBF"WW}%C?ngfQE‘egwé‘EO mEthoxy

di propyl ene Of yeehe (%ﬂﬂﬁ@ﬁb&ba%nyéﬁﬁm"ﬁybiﬁWﬂﬂQﬁE&iHﬁﬁhyl ether,
dlcyclopentadlenyl (méth)acryl ate, = 2- hydr oxy- 3-phenoxypr opyl

(meth)acryl aneviaurdtsﬂlgyglmﬂly{ reeth¢ veryt uiey ineng ylatestchy ardolxgki,c aci d
2 et hy! arfl TECTRPBER RELES R BRe e ek rBaraY - b RBE L Y40 !
2-di nethyl arame&oman&cwkﬁtxﬁy1§eam@0w@yhy2h?> efWBER) acryl ate, and
3-di net hyl am nopropyl (neth)acryl ate,
indenes such as indene and l-methyl indene;
unsaturated carboxylic acid esters such as methyl
(meth)acrylate;, ethyl (meth)acrylate, n-propyl
(meth)acrylatei i-propyl (meth)écrylate, 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)ac;ylate,ycyélohexyl
(meth)acrylate,phenyl(meth)acr&late,2-methoxyethyl
(meth)acrylate, 2-phenoxyethyl (meth)acrylate,
methoxy diethyiene glycol (meth)acrylate, methoxy
25 triethylene lecol (meth)acrylate, methoxy propylene
glycol (meth)aérylate, methoxy dipropylene glycol
(meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylafe,
2-hydroxy-3-phenoxypropyl (meth{acrylate, and
30 glycerol (meth)acrylate;
unsaturated carboxylic acid amind alkyl esters such as
2-aminoethyl (meth)acrylate, 2-dimethylamincethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl acrylate, 3-aminopropyl



unsat urated carboxylic acid glycidyl esters such as glycidyl

(meth)acrylate;, 5 carboxylic acid vinyl esters such as vinyl acetate, vinyl
propi onate, vinyl butyrate, and vinyl benzoate; other unsaturated ethers
such as vinyl methyl ether, vinyl ethyl ether, and allyl glycidyl ether;

vi nyl cyani de conmpounds such as (neth)acrylonitrile, 10
a-chloroacrylonitrile, and vinylidene cyanide; wunsaturated am des such as
(et h)acryl am de, a-chloroacryl_am'de,1 nd N-2- hydr oxyet hyl

(meth)acryl am. de; and _aliphatic conjugated di enes such as 1, 3-butadi ene, 15
i soprene aﬁﬂec,tﬂT B?Sﬁ?&r?e‘?gT@?é c%bé?&ﬁ@ &Ja%’f’%nl?ﬁ%(m?gt ed nononmers nay be
used al one( gkt adwpitde€; of two or nmore. O the above copol yneri zabl e
unsat urated nononers, the nacronononers, N-position substituted mal ei m des,
20 2- hydr owpstaturr g fedh)err Ypxyd 1 Geagiid (kY a)dydy|astexsd spgheps
(nmeth)acry pr, , r r, of the macronononers, a pol ystyrene
nncromnonéri&:cn%égé ég{eﬁn%fgﬁfl;tin%?ﬁ) acryl ate macronononer are particularly
pref er sed. cArth o 0¥ 1 8cpasd £ 4 0N 125y Bubstielrid eshionl aigridesyIN-gdhetgk enal ei mi de
and N-cyclohexyl nmaleimde are particularly jpreferred. _An exanple of a
preferred ¥ARA+ REPRBLEEGER: nVAAYIhO WY EERRE /i SRShtY BRY LsPENRRAY §rrer

(herei ”aftSft[heflef&ﬁE%(NPa@éd" e HOX ! s'ucg{ %'viﬂ%ah{‘éﬁﬂz‘iolﬁoéﬁ’%[") 30
of a carboxyl-group-contalning unsaturated nononer “an a copol ynerizabl e
unsat ur at edimynbnethylhee theloxydndr add-ycong ayeidrdy Xopbherer is preferably

Copol ymer TEPH L oFYAnEAe (SABRERTH St BRENWIA T H REHBI AR AP A Boxy! -
gr oupq ocONbAIJH N9reatd i 8hed rPN@ e & {Ry1idene cyanide;
unsaturated amides such as (meth)acrylamide,
a-chloroacrylamide, and N-2-hydroxyethyl
(meth)acrylamide; and
aliphatic conjugated dienes such 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 macromonomeis, N-position substituted maleimides,
20 2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate
and glycerol (ﬁeth)acrylate are preferred. Further,
of the macromoﬂomers, a polystyfene macromonomer and
a polymethyl (meth)acrylate macromonomer are
particularly preferred. And, of N-position
25 substituted maieimides, N-phenyl maleimide and
N-cyclohexyl méleimide 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 ofezcarboxyl-group—containingunsaturatedmonomerand
a copolymerizable unsaturated monomer.
The carboxyl-group-containing copolymer is
preferably a cépolymer (hereinagter referred to as

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



at | east one selected fromthe group consisting of a polystyrene ma
cronononer, a polynethyl (neth)acrylate 5 macronononer, N-pheny"”
-mal ei m de, N-cycl ohexyl naleimde, 2-hydroxyethyl (neth)acrylate, benzyl
(meth)acrylate and glycerol (neth)acrylate and further conprises (c) at
| east one selected fromthe group consisting of styrene, nethyl
(nmeth)acrylate, allyl 10 (nmeth)acryl ate Qnd phenyl (nmeth)acryl ate as
required. The carboxyl-group-containiné copolymer is particularly

preferan y MRl R A£GEe WA cORpHI s 0280 o

*car boxyl - group-cont aini hg- copo of "a ‘'monomer m xture which
conpri ses (&arbdoytardmxyb-gooite tohhg nneg tnsat Pdahet acmeonend Coiponent
whi ch contains (nmeth)acryliic_acid as_an essential conponent and further
cont ai ns nﬁ&ﬂ%ﬁ?ﬁéﬂ%&%r??&?ﬁ%&ﬂﬂ%ﬁPWs& efeuEnfYrsisting of a

W- car boxy polpyoiaps o4 2@t 6 JEREmbMRIntH r 2C4 Y3 &1 $meR 1S mfn§azasy pafe(b) at
| east one selected fromthe group consisting of a polystyrene nmacronononer,

a pol ynei hymaqmenhpaamest at N -pdoywnbnowsre i grenyN - ¢pCéomiedeyl N-cycl ohexyl

mal ei m de, 2-hydroxyet hy th)acrylate,, benzyl th)acryl at e and

gl ycerol (nEY %t‘?‘g\ﬁaﬁ’e %ﬁé%%ﬁ?ﬁé?aco(r%?fgééc(l(&@%? redg" B¥8 sel ected

fromthe gretKEPaTSiidteddndtyIpoeroei et NRERYAG VS Arfd £t iNbr

(meth)acrylate and phenélﬁ(heth acrylate as required. Specific exanples of
7

the 30 car b&OMBHLEESE cofl arti e 2dpolrPfers ¢ pF Lietk| fEEeMa thopdromdr of
ggt Eg Zgw: Z’?é)%%gg o O%r%;]%ﬁ}e{% a(r':?/y%é?tr(ga?(y:R p‘%l%?ﬁ%ﬁ%fe‘[‘%ﬁgtéﬁ;l&lry| i C
acid/ 150 ndmgg €k (aetdy hat ¢l epldophetriyl | cnethlatar NLphengls required.
nalmrﬁde/Styrene%ﬂéyéa&@%#?f@5¥g@§acontaining copelymer is
particularly preferably a copolymer (hereinafter
referred to as "carboxyl-group-containing copolymer
(I1)") 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[z-(meth)aCryloyloxyethyl]s;ccinate and/or
w-carboxypolycaprolactone mono(@eth)acrylate in some

20 cases and (b) ét least one seleéted from the group
consisting of a polystyrene macromonomer, a poly;nethyl
(meth)acrylate macromonomer, N-phenyl maleimide,
N-cyclohexyl maleimide, 2-hydroxyethyl (meth)acrylate,
behzyl (meth)acrylate and glycerél (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
reguired.

Specific examples 6f the ’

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

copolymer of (mpth)acrylic acid/



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

mal ei m de/ benzyl (nmet h) acryl ate/ styrene, __a copol yner of (nmeth)acrylic

aci d/ nono[ 2- (et h) acryloonxyethyI]sucéﬁnate/ N- phenyl nal ei m de/ benzyl

(ot ) acr y1 MOnELESAHE Ll B by YERAva oty B8R rin e M-S hEde) n pheny)
mal ei m de/ bezyé i mG AR N B¢ ¥nas £4d DlyaerGle tBnacisilaaeryl ate/ styrene, 20 a

copol ynmer of (meth)acrylic _acid/2-hydroxyethyl (nmeth)acrylate, a copolyner
of (meth)acdy|¢eradvdeiol 98t Meh ) agE¥Ifoner / benzyl (neth)acryl ate, a

conol v ol Tm s ALV M pe b gl

macr onononer/ benzyl (neth)acrylate,™ a“copo

aci d/ benzyl N{pethyacmysdhéemgldetd eh zydno(met h)acryy haee /s tcppehgner of
(meth)acrylic acid/2-hydroxyet hyl gnet acryl ate/ benzyl (nmeth)acrylate, 30
a copol ymer fCPREL yPFc(£H¥H9i-ﬁ§§€%&?ethyl (et h) acryl at e/ phenyl

(nPth)aCFWfHé&d?m@%EWYﬂ?héﬁhXQ@E?E@?&G*%f%Q#ﬂf%ﬁ&@&%@%%?y|

(meth)acryl ate/ styrene, a copol ynmer “of "(neth)acrylic acid/ Ncycl ohexyl 16

mal ei mi de/ béhzgy ¢hothexyt ynatleiniderstyrernepalyiwy Ofethd@orylgtec

aci d/ pol yst 2y ecr:]gpolymer of (meth)acrylic

10 acid/mono[2-(meth)acryvloyloxyethyl]lsuccinate/
N—cyclohexyl.méleimide/benzyl(méth)acrylate/styrene,
a copolymer of (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/
N-phenyl maleimide/benzyl (meth)acrylate/glycerol

15 monc(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



macr onononer/ 2- hydroxyet hyl (neth)acryl ate/ benzyl (nmeth)acrylate, r a
copol yner of (rneth)acrylic acid/ polynethyl (neth)acrylate

macr onmononer/ 2- hydroxyet hyl  (met h) acryl ate/ benzyl (meth)acrylate, a

copol ymer of, (nmeth)acrylic acid/ N phenyl maleim de/benzyl
(meth)acryl ate/ styrene, and 10 a copol yner of (meth)acrylic acid/ N phenyl
mal ei m de/ benzyl (meth)acrylate/glycerol6 nmono( et h) acryl ate/ styrene. The
cont ent of t he carboxyl - gr oup- cont at ni ng “unsat ur at ed nmononer in the

car boxyl - l.n 5to 50 wt, nore
preferably %%glffﬂ%g \At{@nﬁ\%%rﬁﬁﬁ%zont gnfapé?%%éﬁb%%?boxyl gr oup- cont ai ni ng
unsaturatedanvmme&mme:Ioﬁe«ﬂde)5cww1mctheiﬂMpﬂn?styndnan al kal i

devel oper of the radiation sensitive conpo to be obtained 20 is
liable to bQQQﬁPmWMQWPQz%ﬁHXGF%xﬂﬁéﬁﬁl ﬁa %Ba%%Y}a RepraBliity in
the al kali dqeyetRpaCRECHEBS SO high that pixels are liable to cone off the
substrate or the surfaces of the pixels are liable to be roughened during
devel opnent abycaeselgimgheo fil Kale tidpuekgperc aﬁiﬁwpwwwgbﬁhyﬁnagernﬂecular

wei ght (herelna s to as " tyrene neasured by
gel per meat ‘8K éhSBﬁﬁiiﬁéﬁhViﬁiﬁﬂ°8nﬁ?Em s§¥E§1 8?g$aahdeﬁLwan) of
t he al kal i $ﬁ¢$m¢a@¥y1hta/wmmzpneqmﬁthnaeﬁynﬁté$ preferably 3,000 to

300,000, nore 30 preferably 5,000 to 100, 000.:The nunber average nol ecul ar
wei ght (herérﬁﬁ?@#ﬁ%ﬁ%r@ftdWﬁﬁhWﬁQFX¥P?ePﬁ§QﬁNpBF9§Mﬁ1wm neasur ed by

Oen e B RS MLARRA (el ipta A ente Tyl
60, 000,100ra @opbdyady GfommethEdﬁXllc acid/N-phenyl
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 1s preferably 5 to 50 wt%, more preferably
10 to 40 wt%¥. When the content of the
carboxyl-group-contalning 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 i1t is higher than 50
wt%, its solubility in the alkali developer becommes so
high that pixels are liable to come off the substrate
or the surfaces of the pixels are l1iable 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



By use of the alkali soluble resin having such specific Mv and M, a

radi ati on sensitive conposition 5 having excellent developability is
obt ai ned, whereby pixels having sharp pattern edges can be forned, and
resi dues, scunms and filmremants are hardly left on the substrate or the
l'i ght bl ocking |ayer in unexposed portions at the tinme of devel opnent. 10
Further, the ratio of Mvto Mh (Mv M) of,the alkali soluble resin in the
present invention is preferably 1 to 5, nore preferably 1 to 4. In the

present inventdoBn ¢t he PéKehionSAld!H e £ LSSy Y009 ¥9EE Bl 58, Oholrd
adm xture of two or nore. 15 In the present 7invention, the alkali sol uble

resin is usqirefiexmahyuht, 08X0 ptef 85al16010 to 1,000 parts by weight, nore
preferably 20 to 500 parts by wei , ase 100 parts, by . ,weight of the

pi gnent (A). Wen thsﬁnﬁfﬁttlﬁ 3{1@5%}%#9%&%&5% _ nth'l%I?‘é?ht han 20
10 parts by ghte1 Alkal AndeMgal, opakidd i ¥t 8% B_%néﬂ?ﬁb@e@d?ﬁﬁ;éﬁﬂ%&_o(?{ film

rermmants nay be left on the substrate or the |light blocking layer in
unexposell pvrvipgs.eX¥oeldemtpldevabapaiti bltyhds thetadmed. wvheredly is

| arger than 1 par eI : PL gnent cent ratd is_I red
relatively, %%’Qfggast %%‘?1%;%%%1%?%%’1“ %gg‘é%ac éljlgvggdggc%frrggdéolagﬁal\e
density as rmeshidues| nscumsC)amd| glamctir emabnitsncmee hahlrel lppl yéfinctoronal
nmononer in the present 30 inveptiop,is .a noner having two or nore

pol yrrer | zabl e (RUBEHEAEE BBRHRS f OB PRGSELRgaNAYES o dARf¥ROSea

pol yf unct i ongdr + SRHNTES ¢i Reldide; de( @3t N avellopesn el al kyl ene glycols such
as et hyl ene gl ycol and propyl ene glycol; di(neth)acrylates of polyal kyl ene

gl ycol sl8uch as putythied ethbegragdiosofvuc M (Mat/Mn kot §hecal kadd
pol ypropyl GHSGOQ{J%&%! Srggilnucynngtlggpi)%@/sleeﬂlg gln Ce%lt.ion is preferably
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 blockin§ layer in unexposed
portions, for example. Meanwhile, when the amount
thereof is larger than 1,000 parts by weight, the
25 pigment concen#ration is lowered relatively, so that
itmaybecomedifficulttoachievédesiredcolordensity
as a thin £ilm.
- (C) Polyfunctional Monomer -
The polyfunctional monomer in the present
30 invention is a rhonomer having twotor 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 no-re hydroxyl
groups such as glycerine, trinethylolpro pane, 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 silicone resin and a spiran resin;

di (nmeth)acryl ates of polyners having a hydroxyl group at both ends such as
a poly-1, 3-but adi ene having a hydroxylzﬁﬁoup at both ends, a polyisoprene

having a 15 roxyl, grou t both ends d ol ycaprol.act one, having a
hydr oxyl gréﬂ%{j%?t%’c}t%xé%g?;%egnaoptPf’g[yfm?ﬁ%aecr fgschl)fyest‘ﬁ?PI BRosphat e.
O these polyd et edn8050FRISL s t DR c 1M M geahleatiyl éhes gafy gl yaudri c

al cohol s having 20 three or nore hydroxyl groups and the poly (neth)
acrylateslanlYﬁaqaﬁkﬁﬁar&%&ﬁ@bsa&Wﬁﬁ%@ ngpEfPEPP¥deMrosycol;

R 3 L M SLBS ARG e, PG 216} OO gLt

tri(meth)ac pent aeryt acrylate, 2
di pent aesyt rhtek pentre¢met hyatrykuie,gaoup sdispertt agsyghyidetine,

hexa(neth)acrylate are preferred. _In particular ri net hyl ol propane
LT acryl o o S LBRERN SR APECRANS ] aRPALASE EER T bsbht AR (hr it ol
hexaacryl at e3 8p8nR/a €y t RE 1¥idICe HRAY HOVHEe vy mdt B PERASI td €8sWhi ch

produces pixels having high strength and excellent surface snoothness and
hardly | eaverodd&des oyl flloArReN¥Ads odcifE isubstrate and the |ight

bl ocki ng | ayey s (3 (WIRPSEYPOIELANSy H1C ROLY RNEL L ORAL: MTONRMELS TRy De

used al one or xtur WO or nore. e anmount ‘of "t

pol yf untoi onaé sdmnoren wsedhiane thespmeseant adkgd imesin, preefsst hbkyne t o 500

parts by resin and a spiran resin:

di(meth)acrylaies of polymers having a hydroxyl group

at both ends such as a poly-1,3-butadiene having a

hydroxyl group at both ends, a polyiscprene having a

15 hydroxyl group at both ends and a polycaprolactone
having a hydroxyl group at both ends; and
tris[Z-(meth)aqryloyloxyethyl]phosphate.

Of these polyfunctional mohomers, the

roly(meth)acrylates of polyhydric alcohols having

20 three or more hydroxyl groups and the
poly(meth)acrylatesmodifiedbycnxarboxylicacidsare
preferred. Mofe specifically, frimethylolpropane
tri(meth)acrylate, pentaerythriiol tri(meth)acrylate,
pentaerythritol tetra(meth)acrylate,

25 dipentaerythritol penta(meth)ac;ylate, and
dipentaerythrifol hexa(meth)acr&late are preferred.
In particular,: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 anmobunt of the
pol yfunctional nononer is smaller 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 weight, alkali developability is liable to
deteriorate, or scums and filmremants®are liable to be left on the

substrate or. on, the |ligh | ocking layer in unexposed portions, for
exanple:Il1§éh3ﬁ£8§@hgx%nggﬁtfﬁﬁ%“3r§Unofunctional 15 nmononer having one
pol yneri zabl e unsahy sy Rend fMtthe Sy PENEBTAG &1 bbby Wsélein

pol yfuncti onal nmononer. Illustrative exanples of the above nonof unctional

mononer i ncltdee Rheseathdty¥egitdwm cohtrr of ag amknt ir hred OfomeeEs Byid
copol yrer i Z%PJ%,FEQS%}S;%?L% ~°f%q’£@f?g?6?tﬂ3@?ﬁ§F%’??’3§é’%mfé W d fle fESPECT

to the above al'l ‘e’resin onf ai ni ng
het er ocy®! i @ercanmpdpelst sush aeilgh myfl tiec@lrkad ilesolNbdienytle gmr @B ) done,

N-vi nyl phthaliplde, Nvinyl-2-piperidone, N-vinyl-c-capraql acta N-vIn
5 pyirolo: Mo VPhOF sAser il R AeUnS adsolne RS S EERARH | G ne.
N-vinyl i ndelnohley DYl smaNddd + ehahtyiguit t Hevgiwd dgnel et nid sivbddngenbazol e,

N-vi nyl piperidine, Nvinyl piperazine, Nvinyl norpholine and N Vvinyl
phenoxazi ne;amd ( farHage ysBglodnesspied ithe BA&edss cermeddialbler dquct s,

M 5300, M 540 e@@@%@éo%ﬂg&%ggz S péﬁdé?bég‘r)ftng% lpatt s b%TD’ ).

These nDnofunc¥|onaI monbner hbe use&'alone I'n adm Xxt'ure of two or
more.. 20 TWeighnof abkeildndlevalwpabiild tysed 1 hadl earoudé telr jpedeeabl y not
varger than 90 o s Bng RIS idan e a8 98T @t ST et ae PASE% R0 1he
total of th&®T SC¢ e
substrate or on the 1light 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 copolygerizable unsaturated
20 monomerspreseﬁtedasexampleswithrespecttotheabove
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-e-caprolactam, N-vinyl
25 pyrrole, N—vinfl 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 phenqxazine; 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 . ronomer 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 referred to as "radical generator”) in the
present invention is a conpound that generates a radical which can initiate
pol ynmeri zati on of the above ponfunct?BnaI nononer (C) and the
nonof unct i onal ggnoner used in so cases whep exposed, to radiation 15 such
t

as visible Iight Th§ MORLHPBEAARALI BRPOMAT Lft PRRDIER PRIAIOWH an

el ectron bgampife AAr&bNY not | 1 48led! ittra £Xe9Dh €% , 0l ot Np Ae FaFIIAly
generator include an acCet ophenone-based conpound, a biim dazol e-based

conpound, aat ikaraeThddeancofpolintl, DPaG e bemzihe etdlcofpoumed, a
be”ZC’phe”OE_‘%&&?ﬁSQctﬁW&cj’f%néﬂeg‘925%1‘?9%9&‘3%@&9@1’8&1%@’ mBpomer.

pol ynucl ea one-based conpoun xant hone- based conpound, and a

di azo- lmsed ncoripband.a de), t WBemr edeat amowert | ofi, thiee madbcaln gehenallors 25
may be used alone or in adm xture of t or. .nore. The .radical generator in
the presenf AHRRBRE| bR 4‘§r9f‘nre1[tbe!’ra‘a{bI%>fl éf\t,%% eddre éﬁer%’égéé’t gas Fé‘rﬁgftarfée group
consi sting s@fo #PhARIOENPRR- Rased) sorRUING; 381 &bitd &N d@2@ S Hpged . conpound
and a triazine-based 30 conpound. The anmount of the radical generator used

in the presel)iRaditaohons Spmed bt ey Radiicad Serperasolyy - wei ght, nore
prererably 10 BRI D! L I, BaLOn PR UBLINY of the
(O amdh t e ePOOhuFaid ORAMPDYAES e r YEANE bhes aridicall §&feraadixa) ,
generator iisn Stnt?élgéeggexnt Oim(r)exlut%%rx} S:stya mgér%gghnd that generates
a radical which can initiate polymerization 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 selecteé 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 preferablyvo.OI 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 tinme of 10 development. O the preferred radical
generators in the present |nvention, speC|f|c exanpl es of the acetophenone
-based conpound Include 2- hydr oxy- 2- nef yl -1 - phenyl propane-1-one, 15

2-nmet hyl -1 -[4- (et th o) pheny' 3-2- noy phol no ropanone
S Denyl o G R nho Ay St B LR ASRAS Lo RRLRBRETET (C) and

1- hydr oxycy qlfaheny hod ety t Kehane moR oded Mt Y- the HRBeAY! thaaﬁel one,
20 1, 2-oct anedi one, and 1-[4-(phenylthio)pbenyll-2-(0 benzoyl oxi ne O

t hese acet OMDnelbase@mhpDuhﬂsﬁmanm hyla-nl O[- &Y peaxrhvs oy &) 9I 1-2

mor phol | nOPIAPANGNG; J e 235 xACAEYE 2 &1 B TRHK ML 10 £ 4 41 ERYPNGL! fRREENY!)
but anone- 1, %.5 gté%edf ne, ~an

1- [ 4- ( phenyli hir)phesys ne2d  @fianzDy | txid® aanea palbircllidrter frefenged. The
above acet ophenone-based conpounds may be 30 used alone or in adm xture of
two or nDrePﬁ%%laﬁﬂFﬁeBPStm¥%&%9SBm%RWECESQQP%%ﬂpU&&T Ysed as a

radi cal gen r o] pr, a parts
by wei ght, fée&éﬁrgetﬂera %Isltef(;g%%gkégﬁts [Kxh\!kgfg vﬂ{@{, Ieh)ém%rng&%%gf g%abl y 22

1 to 30 partlsabgeneitdldn maspdram ﬂy)wzughtbynhngﬁmrmeﬁ Phecgbsyéuect i onal

monomer (C) e tota f t pgLyfunctional  mono Q) angd.t he
nnnofunctio&#agg 91~J¥% e’ su {ra%g gL (9

10 development.

Of the preferred radical generators in the present
invention, specific examples of the acetophenone-based
compoungd include
2-hydroxy-2-methyl-l-phenylpropane-1l-one,

15 2-methyl-1-{4-(methylthio)pheny*]}-2-
morpholinopropanone-1,
2-benzyl-2-dimgthylamino-l-(4—morpholinophenyl)
butanone-1, 1l-hydroxycyclohexyl- phenylketone,
2,2-dimethoxy-1,2-diphenylethane-1-one,

20 l1,2-0octanedione, and
1-[4-(phenylthio)phenyl]-2-(0O-benzoyloxime).

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

25 2—benzyl-z—dimethylamlno-l-(4—m6rpholinophenyl)
butanone-1, 1,2-octanedione, and
1-[4-(phenylthio)phenyll]l-2-(0-benzoyloxime) are
particularly pfeferred. |

The above1acetophenone-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 Q.Ol 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 by weight, the fornmed pixels are
liable to fall off the substrate at the tine of devel opnent. Further,

speci fic exanpl es of the above biini da2dl e-based conpound include 15
2,2'-bis(2 hl or qphen 4. 4'

t et raki s(4- tﬁ&x h iy ﬁ%erf‘?é’nW%i%h'z'" Biasfiyagp ¢00 parts by weight

2, 2" -bis(2- QEomNg“ﬁWi?fﬁﬁ%tfbﬁaltﬁbﬁﬂ%§f4(C) or the total of the
ethoxycarbonylphenyl bii m dazole, 2,2 s(2-

chl or ophenybpla fqan §tBOQQ%raph®ﬂﬂr1$Q) ax( pthai derpdfunctional

2,2'-bis(2,4-dichl orop ) tetraphen TN 0
2,2'-bis(2, % g’ r"%’%hl o?ggﬁ‘ent ‘)h' imgu < S% Q ra%%enylp%‘f‘gbb%}'%?ﬁzsd% ol e,
2,2' -bi ¥ 2- boampheayl)s $mi1Dbed’ thatn aprmny;_bai:,t% by iwe fighel,ecuring
2,2'-bis(2,4 dibronophenyl)-4,4',5 5 -tetraphenyl-1,2"- biimdazole, and 30
2. 2' -bi s(2, BY6-R¥PBEYRSHHh FRrAdafiancis %a%%%%éﬁ9ﬁnﬁ:259bMHﬁHa&B|e of
these biim d | C QQQ% ;

t et raphenyl Qg?o t?eglalﬁ\% éazo| geuglssc t2@2$bt|%i 223 @d{)g%&grop g%ﬁ h%v:?né
t et r aphenyl pix@ 1 bphartittazos eararah @e @' il AKX dr8ance with a

trIChlorOph%@QQeée%mfiéh g%&%aéngntl %hile when the amount is

, 9,5 -

10 larger than 80 parts by weight, the formed pixels are
liable to fall off the substrate at the time of
development.

Further,'specific examples of the above
biimidazole—baéed 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-broﬁophenyl)-
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-l,Z'-biimidazole,



biimdazole are preferred, and 5 2,2'-bis(2, 4-di chl orophenyl)-4,4",55"-
tetraphenyl -1,,2'-biimdazole it 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 rg& ction to fully proceed wth | ow
ener gy exposure, and cause no curing ction to occur in unexposed

portions. A%pqulgggﬁ, #0331 gﬁggggge%gﬁijng f|| a .cured portion which is

15 insoluble i'h a eve bper "an ncured poftldn having high solubility
in the develwera@mmysunat |yb 1 pat dialz ohed, aadd 2, b glb-idef2 pitieen col or
filter having  pixel patterns w thout undercuts arranged I n accordance wth

a predet er meHCHLCHRRABAY 10arf b f'ér med” tREFERRenHITHe Above

bi i m dazol e4basKq aGOPPLNES MaYr DL ¥sRE , 34 RAE Or in adm xture of two or
nmore. The anobunt of the biim dazol e-based conpound used as a radical

generat o i r2 thé-pdsseht 4 diaritlonophenqykf edabdl’ y. 9.01-to 40 parts by

wei ght , mor e eferabl 2 t 0 parts tuch nore preferably 1
to 20 parts %@ 1)’/lbg{séd o fi@é%ﬁazrqgg wgﬁag‘mlSP arfe{%ol yfuncti onal
nmonomner ( C) orp f@getrqt@d of the pol yfunctional rmnorrer(C) and the

nDnofunctlonaI nononmer. \Wen the anmount of the, biim dazol e-based 30
conpound is smal | &henarbbipl dnselehpass §INONRABPSS Bya s soete leat
radiation isg fﬁi&f flﬂpf@? é&%%g%ttét dd*%tb%&oé@ugbfgb%‘éfgﬁqﬁﬁ%&:@ a
color filter® av n xe terns arranged“I'n accordance Wwth a

pr edet ex i ne:hahrarsgexm@issmvedvsinamemQmeanﬁ prediplidagerst haav40 parts

by wei ght, th ornmed pixel.g are_ _liable to fall off e stra and the
suriaces of MERE gt StARE R nira eR 1t FBndRehete ap Rg 1 Tho on LY
proceed with lqw energy exposure, and cause no curing
reaction to occur in unexposed portions. Accordingly,
on an exposed coating film, a cured portion which is
15 insoluble in a2 developer and an uncured portion having
high solubility in the developer are distinctly
partitioned, and a high-definition color filter having
pixelpatternswithoutundercutsérrangedexaccordance
with a predetermined arrangement can be formed thereby.
20 The above biimidazole-based compounds may be used
alone ox 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
polyfunctionalbmonomer (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 éccordance 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 conpound which can provide a hydrogen atomto a
radi cal generated fromthe biim dazol e-based conpound by exposure to

radi ation. 15 As the hydrogen donor in the present i nventi on, a

mer capt an- based co ound nd _an amni ne-bas ch, w be defi ned
bel ow are pteF&8ETed23br? xgﬁﬁqe ’Qm 8@‘ rT‘Ié) ?Bﬁ"ﬁ’aie%li§8 o G
conpri ses alissm@um fhaneideft ehel %flﬁﬁﬁﬂatt‘é %anenea@.tmaeeed 020

hydr ogen donor") having a benzene ring or a heterocyclic ring as a not her

nucl eus andthe Ipdastlsnereprkiabadll to beorguahgredr atertdhe ytimgr of

mer capt o gag §s MhICQ are directly bonded to the nother nucleus. The above
ani ne- based® ¢ oitints Egﬁprises a 25 conpound (hereinafter referred to as
"am ne- Based paroOgen d¥ryr) -having a benzene ring or a heterocyclic ring
as a not her nucl eus and at |east one, referablg 1 to 3. nore preferably 1
or 2 anino groupsiBhitée al?%es&Prtecjth‘yeBGr’rd%H t $hele YRR her nucl eus. 30 These

hydrogen dOB9LS, MEYz A3LS 1/h SEACRRIG GERHP 1Ak E0 BE 0 Ba8URAL the same

time. Hereinafter h ors w > further described. The
mer capt an- bgee«bﬁwtimngeritdohsr prmf dmablend @5user tine ef bkhperingi ngs or

et e 00y e Aol UG AR Sl 1A IS peferooyel i

10 because sensitivity can be further improved.

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 eompound comprises a
compound (hereinafter referred te 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 compeund comprises a

25 compound (hereinafter referred to as "amine-based
hydrogen donor”) having a benzenevring or a heterocyclic
ring as a mother nucleus and at least one, preferably
1 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 |l east one free nercapto group remains, one or nore of the remaining
mercapt o groups may be substituted with an alkyl, aralkyl or aryl group.
Further, as long as 10 at |east one f ree nercapto group renmains, one or
nore of the remaining nercapto groups nay have a structural wunit in which
two sul fur atons are bonded to each ot hef t hrough a dival ent organic group
such as an al kyl ene [Qup or .a structural unjt.i.n ich twa sul fur_atons 15
are bonded (oF ERERARF EhE R THAh BE i T Pad® Pndh el iy Hovd

mer capt an- bagsedhhiti@gpane@ing Hoiig Reidullsé i hittek ¢ b1 iforr Exgnpkad a

car boxyl groug, an al koxycar bonyl groug.ba substituted al koxycar bonyl

group. a phe®bBgycdbdmgs glﬁ'@uﬁ,r DTGPt HheF 20F phefox [ ERDIPFY §PSTD or a

nitrile grougra;na? t 28+ Ot m th%ntm%écggg%zgroups. Speci fic exanpl es of
such a nercaptan-based hydrogen donor 1 nclude 2-nerpcat obenzot hi azol e,
2- mer captsobenzoxazot et ha2mer poattdlzrenzasedabeEs tRe mercaptan-based

2,5-di mercapto-.1, 3, 4-t hi adi azol e, and_2- ner capt o- 2, 5- di et hyl am ngpyri di ne.
O these mer REPERATALINATIPOGEh“Bof5r O T oDk AT BLRROBRHI-a201 & OB

2- mer capt obegz0x8zpk 8 s’ 6n ePERRN MeFcaAith g Eh PCAL ARAMZO! BHinf @ re Mok 30
particularly preferred. Further, the am ne-based hydrogen donor nay have

one or nore 9éntRA&ePAGH ITI RART BRYOIIEOBPRGBAHMRE s hate teod Witle

cenzene, 1 nSaRn i PERRANGL e A0 oML Uk s 18 LY BT

t he am n® baaed llewk bgeneddnee Mgrbapeéo @rowp nemaians NcoyeoupsSmore

substituted g%tQﬂgqugglngggpgercapto Qroups may have 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., & phenoxycarbonyl group, a substituted

20 phenoxycarbonyl 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,S-dimercapto—l,B,4—thiadiazoie, and
2-mercapto-2,5-dimethy1amin6pYr1dine.

Of these mercaptan-baséd 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 hetefocyclic 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

t he ami no groups. 10 Specific exanples of such an am ne-based hydrogen
donor include 4, 4'-Dbls(dl methyl am no) bepgophenone,

4, 4" - bi s(di et hyl am no) benzophenone, 4-di et hyl am noacet ophenone,

4- di met hyl agoraprepi mpkenose, £drnetdyt o Adedingt dyraniognobenzoat e,

4- di net hyl am nobenzoi ¢ acid, and  4-di et hyl am nobenzonitrile. O these

anmi ne- based hydr of B&# ifhorkhe aminesiRa §e el KETQ 98P oI PRAFOPRINERY and 20

4, 4 -bis(gigt pgﬁa&aosm%%ogwsawspi@tﬁrer@%ﬁmfn alkyl group

4, 4" - bl s(di et by no) benzophénone 1s particularly preferred.
am ne- basedolrydr ogpeh sddriort edr vdkes arosgnsi tiweaddvidnam, t hbecase of

radi cal generators oth 5 than the biim dazol e-based compaound. Jn the
present 3 nv@ﬁ‘rii%',bf‘ﬁ&%k}ﬁ%@fﬁ@ﬁo‘%‘ﬁ?grrﬂ?y %%e%ﬁgél%&*ee 3% adf%ture of
two or noreexAmpPahi Batadb &ty 2Ngreupoish I KIRYIEIRG R Y LhyHAgen a donors

and one or nore am ne-based hydrogen donors is 30 preferably used since
fornmed pi xeP8bffHtpted |a bRPXYICATROBYLr 4RO YR i fg RRRPEFFRARLARW Lt he

strength an Siti_vj | i L I f a
conbi nat i ond3 e @ pdE i BYER RPEErbcall WRep e FATERRS, 2
hydrogen domaroumcatide it eer pcaiedbetiahhitdve| @ahdnd -groups.

bi s(di net hyl am no) benzopherione,

2- mer pddt obenzot hPRES 44?4“"-‘51“?(1&%9@%?&%8)‘5 amine-based hydrogen

donor include 4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,
4-diethylaminoacetophenone,
4-dimethylamiﬂbpropiophenone,

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

Of these amine-based hydrégen donors,
4,4'-bis(dimethylamino)benzopheﬁone 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 présent 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(d:Lnmeth~.|am no)benzophenone,
and 2-nercapt obenzoxazol e[ 4, 4' - bi s(di et hyl am no) benzophenone. Mbre
preferred conbinations are 2-nerpcat obenzot 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 am no) benzophenone. A particularly
preferred conmbination is 2-nerpcatoben hi azol e/ 4, 4' - bi s(di et hyl em no)
benzophenone. The wei ght rati o between e mercaptan-based 15 hydrogen

donor and the am ne-based hydrogen, donor in conbi on_af, t .

mer capt an- bg’ge ﬂ?&l”o?g)rfl%n%rrwg’ﬁ‘ade tﬂémgﬁpﬁea-a‘b%§88zh%%n’gaéﬁlaeﬁ‘g‘r4i S
preferably bid(dembtiyla®h® &heopHendnd to 1:3. In the present .

i nvention, the amount of the 20 hydrogen donor when the hydrogen donor is

used In coimarpreRtinbenerdtiaaPdes/dA o babds (pblnd amingleferably 0.01

to 40 parts ' re,pr y wei ght, nuch nore
preferably Ibt%l%x\ggggpaorr?%'b)% m“g%gﬁthk)gé’séeﬁégﬁgggga{)éffg by wei ght of the 25

pol yfuncii onal s (Bioreerh ¥ Camdind fizetebbgplheaiotbe ayal yf uncti onal nononer (O

and t he nonofunctlonal . nononer. the a nt, of. the dr pgen donor i
smal | er tharf %?chﬁa"rtt%bf)?z\ﬁé’i%‘?&?ﬁe %ehggg:i@iiteythy ™ 3y % geffect I sI >

liable to badlegbptathondl | eMehan PBeEle AWUSbmbI s U8h st e 40 parts by
weight, forned pixels are liable to fall off the substrate during

devel opnent .2 Veenmsidtobepaeithi kazrd®yl es of the above triazine-based
commound | 1o U FEALEL RS £ RUPPABHE AR Tl oret ! aroup sueh
2-methyle 4. @ bheticapidvenaoidyioie/id,iazipes (diethylamino)
benzophenone. ‘Aparticularlypréferredcombinationis
2-merpcatobenzothiazole/4,4' -bis(diethylamino)
benzophenone.
The weight ratio between the mercaptan-based
15 hydrogen donor and the amine-baéed hydrogen donor in
a combination of the mercaptan-based hydrogen donor and
theamine-basedhydrogendonorisireferablyl:lto]44,
more preferably 1:1 to 1:3.
In the present invention, the amount of the
20 hydrogen donor whén the hydrogen donor is used in
combination with the biimidazole-based compound is
preferably 0.01 to 40 parts by weight, more preferably
l 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



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

- (4-di et hyl am no- 2-net hyl phenyl ) et henyl ] -4, 6-bis(trichloronmethyl)-s 10
riazine, 2-[2-(3,4-dinethoxyphenyl)ethenyl]-4,6-bis
(trichloronethyl)-s-triazine, 2-(4-nethoxyphenyl)-4,6-bis
(trichloronethyl)-s-triazine, 2-(4-ethqﬁystyryl)-4,6-bis 15

(trichl oronethyl) - s triazine, and

2- (4- n- but ox hen 4, 6-hi.s tr|c ronet %% tri _azine, O these

triazi ne-bas 6U%d2aVi? 2T3ﬁ§ x?ﬁhéﬂ@lf@?ﬁbﬁVf] 4,6-bis 20

(trichl oronet h;vlb &“ﬂi$(ith:li€b}i§oﬁaﬁﬂeltfh#liﬂ¥ tried e1hed. The above
triazi ne-based conpounds may be used alone or.in adm xture of two or nore.

The amount o&- Wﬁéhﬁiz&rﬁeﬂk&%ﬁrééﬁ&ﬁﬁﬁmﬁ§&§%%‘S2Sr&§%&ﬂ%aj generator in

t he present jnyenti 8 bby t Jweight, nore
preferably i Fg 6PQE%??YE§Q&§%§h? yQL)C)Q;Fl;tﬂgnéqbre e?agﬁy 1 to 20 parts by

wei ght , baseﬂtnmcumbxmmex.byLMesghuuﬁzihe, pol yfuncti onal monomer (C) or
t he total of the 30 functjonal monoper (C) and the nonofunctional
nonomer . ﬁe(éﬁgﬁﬂ ¢ ®hke FPF&%nhg?based conpound is snaller than
0.01 parts b,y g\eibg_tg(t?yahqg,r@ﬁ(eghgqswg teiadigéion is insufficient, so
that it may becone difficult to obfain a color filfer having 29 plxel

patterns arrang@d (idr-&tethgadrmeinpt-h a predeternined arrangenent, while
when the amoynt s, 1 3H98Y 1R 12, BYotS @hLs chiR SRR A el s are

10 triazine, 2-[2-(3,4-dimethoxyphenyl)ethenyl)-4,6-bis

2-
2- |
2- |
tri

(trichloromethyl)-s-triazine,
2-(4-methoxyphenyl)-4,6-bis
(trichloromethjl)-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)ethenyl]-4,6-bis
20 (trichloromethyl)-s-triazine is'particularly
preferred.
The above triazine-based compounds may be used
alone or in admixture of two orémore.
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 fillers such as glass and al um na;

pol ymer conpounds such as a pol yvi nyl a&gohol and a

pol y(fluoroal kyl acryl ate); surfactants such as a 15 nonionic surfactant, a

cationic suré%ge%ﬁgkaqﬁlde@ﬂs' aa’llxoeFﬁ eﬁurf,@cége &-daéjrhc?éi 8?&&;' erators such

as vinyl t ysilane, viny ri ethoxysilane, vin
tris(2-nmethpuyeddterrsihade armef@ementoectwipile3-vene nophepydmethyl i ne
t hoxysi |l ane,_ 20 N-(2-am ncet hyl ) - 3-am nopropyl .trinethoxysil ane

3- am nopr opyt2X P&t I’i&%i‘}‘gn&gréﬁgﬂ?’ci 9}3?‘0p}| e (FORBEGo RN § L2 Te

3- gl yci doxypropyh ety | £ adiinyOXyakl @fh s €raded-LP0KNeY & aRexy k) et hyl
tri met hoxysil ane, 3-chl oropropyl net hyl 25 di net hoxysil ane, 3-chl oropropyl
tri met hoRysideavielepmearet hacryl oyl oxypropyl trinethoxysilane, and

3- mer capt opr.op, r ne; antioxidants such as
2, 2-t hi obi s(4-(¥rgP%)ﬁ ﬁééggé?y%%henol ) and 2,6-di-t-butyl phenol; ultraviolet

absorbers such as Te 2raddtatoiidyl semel bive2-domposypien/Ifeb- color
chl orobenzotrj azol e and aléoxybenzo henone; and. cohesion inhibitors such as

sodi um pol ya%HzFStré. acsATeHPg FRet &P&ﬁﬁf‘%dﬁ%ﬁ’?‘\?é%ﬁﬁ%iﬁ‘?’éﬁhf*& col or
30 filters aGhprdidid 4 Pnkhe JHESEI el F QR uIIT ENCL Al hMaPf £9AT @Y as a

i quid conposition by adding a solvent to thé above conponents (A) to (D)
and t hel®t hethe above components (A) to (D).

Illustrative 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)siiane.
N—(Z-aminoethyi)-3-aminopropylmethyl dimethoxysilane,

20 N-(2-aminoethyl)-3-aminopropyl trimethoxysilane,
3-aminopropyl triethoxysilane, 3-glycidoxypropyl
trimethoxysilane, 3-glycidoxypropylmethyl
dimethoxysilane, 2-(3,4-epoxycyélohexyl)ethy1
trimethoxysilane, 3-chloropropylmethyl

25 dimethoxysilane, 3—chloropropyl%trimethoxysilane,
3-methacryloy16xypropyl trimethoxysilane, and
3-mercaptopropyl trimethbxysilane; antioxidants such
as 2,2-thiobis(4-methyl-6-t-butylphenol) and
2,6~di-t—buty1phenol;‘ultréviolet 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 volatility. |Illustrative exanples of the
sol vent include alcohols such as nethaggl, et hanol, and benzyl al cohol,
(poly) al kylene glycol nonoal kyl ethers~such as ethylene glycol nononethyl

Ciner | ot hyltents 5P, K5 SR 4 it beRme ThiA FBR el p SRASERERETY

ether, diet hepereldyend aonaegnd e«bhgbsiuﬂ@ﬁhweram@ixygola sy @n pr opy|
et her, diethylene glycol nmono-n-butyl ether, triethylene glycol 20

mononet hyl  &thekhet Q%WIEHEP@%BFSMM&%?I (8hepnd ﬁ?"@p)ﬁ‘é‘h%rgl ycol
ronomet ! el 1 DR NEREROlED! opEUBARIIYY SRy di propyl ene gl ycol

nmononet hyl ether, dipropyl ene glycol nonoet et her, di propyl ene gl ycol
nmono- n- p¥ opyl et hérs tdipradpyy eneo §Vead! . RoD- smbucwt zinetbteetselwd:pedpyl ene

2 Vot ene g1 S Mas A et ek Lol BE E0BGERESEh e RRIPERY gANHE AERor hyi

et her acet atg; @i B¥loanees gkneolcampoaics et Agr tacefmy eandd hytgee gl ycol 30
nono- n- propyl ether acetate ethyl ene glycol nono-n-butyl ether acetate,

di et hyl ene g?%bFiMdh%‘f‘H9Peé’c%rWéééthat‘éOnﬂFéttHy‘}%nEhQI Yt abaeat hyl
et her acet atsee @Pj@g eggmglo)éq_ogiggno a5 019%; ?qect}pt&e ket hyl ene
uty ene yco

gl ycol nono- n-b et her acet’at'e, 31 propy nononet hyl et her
acet at €10 pr apyrhpoeernd s/cah dndvecet hyB egtater wodbaticl i tpd 3- et hoxybutyl
acetate; Illustrative examples of the solvent include
alcohols such as methanol, ethanol, and benzyl alcohol;
(poly)alkyleneglycolmonoalkylefherssudhasethylene
glycol monomethyl ether, ethyvlene glycol monoethyl
15 ether, ethylene glycol mono-n-propyl ether, ethylene
glycol mono-n—?utyl ether, dietpylene glycol
monomethyl ether, diethylene glicol monoethyl ether,
diethylene glycol mono—n-propyliether, diethylene
glycol mono-n-butyl ethexr, triethylene glycol
20 monomethyl ether, triethylene glycol monoethyl ether,
propylene glycel 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.monoalk?l‘ether acetates such as
ethylene glycoi 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 ethe& acetate, diethyiene glycol monoethyl
ether acetate,.diethylene glycolrmono—n-propyl ether

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



ot her ethers such as diethylene glycol dinethyl ether, 5 diethylene gl

nmet hyl et hyl

3- hept anone,

ycol

et her, diethylene glycol diethyl ether, and tetrahydrofuran;
ket ones such as nethyl ethyl ketone, cycl ohexanone, 2-heptanone,
di acet one al cohol (4- hydroxy- 4- et hyl pent ane- 2-one), and 10

4- hydr oxy- 4- met hyl hexane- 2-one; | actate al kyl esters such as nethyl |actate
and ethyl |lactate; other esters such asy thyl acetate, n-propyl acetate,
i -propyl acetate, n-butyl acetate, i-butyl acetate, 15 n-pentyl fornate,

i -pentyl gf%ﬁggﬁﬁ} Q%yc%u”%mﬁm%gql aLehal®adk PNt ry&g%gmah%

3- met hyl -

opi onate, eth butyrate, n-propyl yrate,

i -propyl butglwmtel mdbooglt hyk yebhher atéybhtieydraxgademethoryyityl

et hoxyacet at

e

met h
met hyl 3- et HDS§5Pd5 bnate, ethyl 3-ethoxypropionate, mnethyl pyruvate,
pyruvate, n-prRRY eRHdWalHych®shyl eESt1ECEG1 ¢coal BYimetiey 2agehake, et hyl

2- hydr oxy- 2-

nmet hyl propi onate, nethyl 25 2-hydroxy-3-nethyl butyrate, and

| 20 3-net hoxypropi onate, ethyl 3-nethoxypropionate,

et hyl

et hyl 2-B5xobligtlnel erarohncPrd Rydhacks bond etbkrasdisiutnbensdIryrcede; and
am des such 3;3%1-315% ggkh%&r{ OAAHOQ%tJ\éx&HkFSE&{]ﬁY%%f or mam de, and

N, N- di et hy|

ace €. hese solven vi ewpoi nts of 30

solubility, pegomds dsapty didimethiyance thallakdténye, lgrzydohekeanimie,
et hyl ene gl ycol nono-n-butyl ether, propﬁlene gl ycol nononet hyl ether,
e

propyl ene gl $tBEPYRRABRENYI3 R BBE ANQT/

&3 erononet hyl et her

acetate, ethyhgRhdl ¥§0hyE¥OxP- Rund 19} IgeniCRi &L 8- o3 ) di ghlay! ene gl ycol

nono- n- but yl

et her acetate, propylene glycol nmononethyl ether acetate,

propyl eh® gfybuidnexpethyiethyidhex@net & ogiest hyl ene gl ycol

15

20

25

30

lactate alkyl esters such as methyl lactate and ethyl
lactate;

other esters such as ethyl acetate, n-propyl acetate,
i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate,
3-methyl—3-méthoxybuty1 acetate, n-butyl propionate,
3-methyl-3-methoxybutyl propion;te, ethyl butyrate,
n-propyl butyrate, i-propyl butyrate, n-butyl butyrate,
ethyl hydroxyacetate, ethyl ethoxyacetate, methyl
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
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 tﬁe viewpoints of
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, |-butyl acetate, n-pentyl
formate, i-pentyl acetate, 3-nethoxybutyl acetate, n-butyl propionate,
ethyl butyrate, i-propyl butyrate, n-butyl butyrate, ethyl

3- et hoxypr opi onate, nethyl 3- ethoxyproglonate 10 et hyl
3-ethoxy.propionate 3 nmet hyl - 3- nethoxybutyl pr opi onate, and et hyl

pyruvate. Thg ap V%ﬁ},%or]ﬁymg) U%e%?{fﬂee%éln addiiggdre of two or

nore. Further, ove solvents, 15 high- boiling -point
sol vent s suqrrrasyﬂ\emzeylgbyhpll atdreome tiiy-In-dielgr etchecratacepampytenene,

| sophorone, _caprqic acid,. capr c_acid, 1-octanol,.. 1-nonano enzyl
acetate, et Y§8328£%°38P€3hﬁ{%§5| ALt 3 et ﬁi}ﬁ YRyisrs ¢ i%ﬁf’% ol act one,
et hyl ene card)_gﬁatggﬁ(bﬂﬁ@layl Fife €RY Dend &1 P06 1ehatenee §hyaole tR8ORNENYI

et her acetate can used. The above high - boiling- point solvents may be
used al Bne ¥cLphEHRAXPDRe &~ WQB L8R OFY . 3 TRERIMRAR €of THRUEFAVent is not

particul arly, galt' m tfdb Ig% Ll&gm rg;; é/{l@% |frgr,9£tghe O@%@Qlll ity

and storage &%% |I|t |on conp05|t|on t
obt ai ned, thecatatmet, 3¥meenfox3sbdeyllrahiq¢atleh an anoybt piriogii emstegs t hat
t he total concentrati on of the components excludinghthe 30 solvent of the

conposi ti on §SPPLePH T ILE .t 3 REAPYL DRI EFBEE MY LY ORUOTHET Met hod
for Form ng £ohgh EL}nEthm%ro%i@ﬁQQQ fr@éti:?lnbng:ttﬁ'@xﬁﬁk‘%rpféﬁaeﬁ of the

pr esent |nvent|on y use of-the'radi ation sensitive onposition for
col or f1Mxysthyéoﬁﬁe@mbumﬁnpmieseﬂw.|hvmthﬂﬂv@fmemquxbnmm&i The
met hod for fggg%gg t he col or fl{ger preferaQLy

nate, and ruva

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~bdtyrolactone, ethylene carbonate,

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

The above high-boiling-point solvents may be vsed
alone or in admixture of twe 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
thetotalconceﬁtrationcﬂfthecomponentsexcludingthe

30 solvent of the composition is preferably 5 to 50 wts,
more preferabl§ 10 to 40 wts%,

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 |east the followng steps (1) to (4): 5 (I ) 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 oping the exposed coating film and (4) a step of postbaking
t he devel oped coating film Fbreinaftgé, these steps will be described In
turn. - Step (1) 15 First, on a surface of a substrate, a light bl ocking

ayer IS T QUIR00 83 thBH Rl SYED1PRY tllrs RUISLHONY LU Prabigne Pl xel s
are formed,” arfd"Oon ~"the substrate, a radi ati on sensitive conposition for
color filtamrettabd RGLID blee Peesenbeidventi on which 20 contains, for
exanpl e, a green Eégnent (A)_is applied preferabgg.as a liquid conposition,
and the coated sdb€ P&itd ¢t f Febakdd ¢ & Vapor Lt & eanBredfrialike

sol vent, therfby; 6REMNY ReGQAl | e f klomlgc%&iﬂat SAdYE RIAEEs (@) it he

substrate used 1n 25 this step 1nclude ass, I'con, pol ycarbonat e,

pol yest%®er, (drpnmtstepobyfaficenripgl wamicketingdéilmpad¥i thderapiaeiber sul f
one, a ring-open ol yner of. . cycljpc olefin nd .a hydrogen d version of
The’ pol ynare SHERYR e L EPrared iy P taiy cRFEqhbi e Eo
appropri at & He epreslernt 1 Aiveh ttfon eherd Cbhbkteait@nt using a silane
coupling agent or the like, a plasna treatnent, ion platiggi sputtering, a
gas phase (%Zhcaiohepro&ecs8XrRs{Rsudh 4855t 13 AP REirayfif dhe3@boYs apply

the I'iquid cOompegist iﬂrhrkotfoh%:é&'i’éfcﬁ%% an appropriate coating nethod such

as spin coating, Cast coating, roll coating or a coating nmethod using a
slit 10 (3) a step of developing the exposed coating film, and

(4) a step of postbaking the developed coating f£ilm,
Hereinafter, these steps will be described in

turn.

- Step (1) -

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

20 contains, for éxample, a green pigment (A) is applied
preferably as a liquid cohposition, and the coated
substrate is thén prebaked to evaporate and remove the
solvent, thereﬁy forming a coating f£ilm.

Illustrative examples of the substrate used in

25 this step include glass, silicon, polycarbonate,
polyester, aromatic polyamide, éolyamide-imide,
polyimide, polyether sulfone, a.fing—opened.polymer of
cyclic oléfin, 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 ﬁlating, 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 mnutes. The thickness of the coating film
after renmoval 10 of the solvent is preferably 1.0 to 10 m nore preferably
1.0to 6.0 m particularly preferably 1.0 to 4.0 m - Step (2) Then, at

| east a portion of the fornmed coating fgln1 15 is exposed to radiation. In
this case, a portion of the coating firhis exposed to radiation preferably

t hrough a phot oma i re LM.N iy .+ As e i used
for exposure, Vi sﬁ'ltéﬂ g%%ﬁt"?‘gdff‘s‘égf% 8?’%9%2%%?%&:% BIPQUFEIE%%’V%%‘QE’
radi ation, am apprdgeiaere beatidig ae théays Cabh e spsat cdor i vyanpaet

Radi ati on having a wavel ength of 190 to 450 nmis preferred. The |ight

' exposur e ofcadkeingdi &Gloh fi%abﬂéﬂepéblayfmfd”t%g1'0?806’“JMF21.“253-515% p (3)
Then, the e’&‘i"é‘%ﬁo%?ég' 84 fbb.”é!n?l%‘%}’ &PDe@fb&’hg%, @b ith %E‘d’aeii?ﬂgrand .
preferably an al kal evePoper, 0 I Ssol ve and renpbve unexposed portions
of the cwatitie Ebknimkd Recherdbbleiagarlebitf dile abeteral&aéi devel oper

i ncl ude aqueous_sol utjons of sodi um carbonate, sodium hydroxide, potassium
hydr oxi de, ®8t§SFECHRA ammoni um hydroxi de, chol i ne,

1, 8-di azabi cycl o- [p5. ¢ Bk 1 AURAE € e #RBH13P conducted at 70 to 110°C

1, 5-di azabi cycl o-[ 4. 3. 01- 5-'nonene. To the "above al kali devel oper, a proper
amount of & ekt apodd] ubl Ecorigdi BUESISrent such as net hanol or

The thickness of the coating film after removal

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

- Step (2) -

Then, at least a pertion of the formed coating £ilm

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

Astheradiationusédforexposure,visiblelight,
uvltraviolet 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’¢xposure 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 abbve alkali developer
include agueous solutions of sodium carbonate, sodium
hydroxide, potassium hydroxide, tetramethylammonium
hydroxide, choline,

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



et hanol 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% t he devel oped coating filmis

post baked, whereby a substrate on whic green pi xel patterns formed froma

cured produclt é)fd&Q%@PJEQE'l%“ gn§| é’.‘} é S|ft|on_ are arranged in a

pr edet er m ned Tarr angenen can e obt )aking is preferably carried
out at, for exanmoetm&(hﬁ@véwmﬁaﬂdr d@bm.lloﬁﬁrth4@rmsimaﬁnouﬁhedfi | m
thlckness of the thus forned pi xels is 20 referablé 0.5t0 5.0 bin1 nor e

preferably B 5'2beZ-Giwplgy 993PAG SREVEREers BFUB S KR °datY®er ns on

the sane sulstyahgiblF eRealir¥ad PandDKEy SbePRdddal 0 The) dvage of
radi ati on sensitive conpositions having red, green and bl ue pignments

di sper sedl t@ﬁ%ﬁhoﬂ$qn¥elganea§¢lm Wmﬂﬁﬁplwathﬂaeﬁﬂs of three primary

arrangeneni can b& of nad v oRneRe, HevEbaT M R B oslSH SRR TOn (e

order of 30 s‘pfaytdeaeqfoﬁdnenpl X@ippﬁéfle&@xﬂénthepihbﬂee delv(HJSomentbe
selected arbitrarily. Color Filter The color filter of the present invention
has pixel s ¥%rkB& ket ﬁé‘nrétﬁ’aﬂ“BﬁWeﬁ"%r tive conposition 36 for color

filters according Dtéjv%*ﬂs eﬁf % 'i’)‘ieeﬂféPQb ?;%&P}.'QEdf |+;€r a®f o pr esent

invention is extre transm ssive or reflective color
10 temperature for about 10 to 300 seconds.

- 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 film thickness of the thus formed pixels is

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

By forminé red, green and biue 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 appropriate structure. For exanple, it may
have a structure in which a substrate f%r driving that has a thin-film
transi stor (TFT) provided thereon and 2%ubstrate that has the col or 15

filter formgdlNexegn £aqe eachagthitladha fol kAW Brdddihal nhlifLigh 2

structure i a substrate having col or ter
surface of a substhat ecolor dfiltag tdfatthaspaedemtf inmdnanenstia (TFT)

provi ded thereon and a subst a;e t hat has %TO _indiunl%g oxi de doped with
biny el ect r GAEST POEMYI VAR Lh T 58 ETEAAT bE ALY S PE ReFLAR i EFyROAP I ayer
The latter 15_Ltc§\k‘§li%§y§%?ala@‘i@’ﬁli§‘&ﬁ§ DL d1B¥ AV d e P1 APEPI B @ ¥ Oce,

significantly and providing a bright, high-definition |r1rquid crystal
di spl ay Heviaxece28rAsersoki vadd abbee 1 ithee. radi ati on sensitive conposition

for cplorfidéf %p‘ggéngi Sé £ BL& ent 'Qwrgégwlare charac;erized in
that it can—eﬁﬁégﬁELiieﬁarﬁféé—féLtﬁﬁhj%fﬁxeg*ﬁg%ef|als at the time of
devel opnment eff ectiiheel godwnd chhqbhadmddyet pilxdisshrayneBicai ¢f cier
purity. Exanples Hereinafter, the node for carryi out the present
Pnvent | on WHTSBENFeskhY BB L S OPBE I TR FPenGH 87 LR ENLE e
Exanpl es. Hy¥eygbntt NEnPEREQYn i Nvention shall not be limted to the
foll ow ng Exanples, Synthesis Exanple 1 2.7 parts by wei ght of

10 The color liquid crystal display device of the

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 filtér 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 liguid 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 characteriied in that it can control
remaining of undissolved materiéls at the time of
development efféctively and can form blue pixels having

30 high color purity.

Examples
Hereinafter,themodeforcarryingoutthepuesent

invention will be described more specifically with



5 2,2 -azobi--(2,4-dinetaiylvalaronitrile) 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 mal ei m de, 45 parts by
wei ght of benzyl nethacrylate, 15 parts by weight of styrene and 5 parts by
wei ght of a-nethyl styrene diner (chain7transfer agent) were added. After
the inside of the flask was substituted’ with nitrogen, the reaction

sol ution was_ heated tq 800C 15 under noderate i tatiaon, .and pol rization
was carri é:aegﬁfe&c%%ocgf"&mq}]%gé hgt?rwsgv%en?gﬁnggae&tl gﬁ’\p%%?!gef‘on was
heated to WO Gt peéet 3 imi vedgdhio afhe following Examples.

2,2 -azobis(2.4-dinethylvaleronitrile) was further added, and the
pol yrrer i zatS 0ot RES ot ¥AB®L § o anot her 20 one hour to obtain a resin

solution (solid congceptratd a4 %g¢ The obtained resin showed Mv =
15, 000 and Mnh :C#,Oog. Thi s Tesi njgso ution will be referred to as "resin

sol utioh (B 12" -aCaortphs &Ri. Ve Bamaaphy lvabepPpoddmtien andizf@npabtspersion
A m xed solution conprisj O.parts h ight of C.1.. Pignent, Blue 15:6
as the pi gr%tw?%?gtlﬁkpéj{’]?ggyﬂ'fr\‘/\%igglh‘zc%gr'g%%Bﬂtet&%ﬁ eptat??g Eb?/e\ti\égtﬁht in
terns of spiétd)cBarfPed00dtbDaspealikeqiiDspeat waft BK Q@wrifagtpipe 30 Ltd.

, solid concentration: 45.1 w% as a dispersant, 10 parts by weight (or
3.31 parts aydwangiglhates eBol 1P RArtReDes¥@ightuteHn (B-1) as the

o BRI B, 190 i ey f VLRG0 0]
of a bead malefioride®, hobirpatrd s (repae Egh tpogmben ziy 3 peesinar{pl ptehen the
average Parflch e d ATl ¢le Phnk S PLURN ne! BabS BLdTEN ol SRELRLOQLP!) VoS
a-methyl 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 pblymerization 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 (solid concentration
= 33.1 wts). Tﬁe obtained resin ;howed Mw = 15,000 and
Mn = 7,000. Tﬁis resin solution will be referred to
as "resin solution (B-1)". ”
Comparative Exgmple 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 b& weight in terms of
solid)ofBYKZOOl(Disperbyk:productcﬁfBYKChemieCo.,

30 Ltd., s0lid concentration: 45.1 wt%) as a dispersant,
10 parts by weight (or 3.31 parfs by weight in terms

of solid) 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 nmethod, 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 dipentaerythritol hexaacrylate as the
pol yfunctional nononer (C), 40 parts wei ght of

2- benzyl - 2- dinethylanino | - (4- mor phol i nophenyl ) 15 but anone-1 as the radical
gener at or , agLs h 1 N o9 HGOlL HRP hyl

et her acetate a@gsk q%ov‘gn?&we“re?ﬁn%l\ﬁée% tgog%ta%{e(r?mt/o prgpare a {@qgrgto

conposi ti orpxdpare( Eep poovesTit dmapemtsriadmor(tp(lp)e.r centage (% of the pignent
in all solids) of this_ 20 liquid co ositio 5% ), Det erm nati on
of Pi gnent Ooncem%’tltd?tef%}’e%@§ﬁjrp Eng&%Fﬁgnta"(’rc?%f %:t/%“ﬁgte t he
chromati ci tin @fhdlpaeymwé xe! aisgeﬂ%mmpwn@@mﬂr@&se@eﬁﬂw 801 ¢neRAT ant

filmthickness 25 (filmthickness: 2.00 m and a constant color tone (y =
0.110) ﬁusﬂiﬂhﬁeMQEﬁte¥m99|%9tb°@mnkﬁ|hpénﬁqudwé§(i%té§QNﬂ%oda

gl ass substg@é a}:cito‘txt £ c@ 2 film
for prevent+he’ S WaS A 00 u '
1,000 rpm dbhdm$&6ﬁ521sp|n coater The coated substrates wer e then
prebaked in a clean oven of 90C for 10 m nuteS. Then, these substrates were

cool ed to room t%& é’raa‘tﬁ'ﬁebyé‘fﬁilgbﬁeﬂft%eo%hﬂ“ﬁ@tf BLRP &EF 08X hBLAd t o
5, 000 J/ ms()?é 3ﬁarrt%d'b§}} IWOBgRRV (3G %Veé§n§59%soi>y3@%i t4Pp ¢ 436

nm by use I gh- pressure nmercury lanp without 4 pho onask Then, the
substrabes aersoldod) bafedlt re20d8 fsrl@0ivwimutBslio amw epaeecalikakd

substrates [0l uble resin (B), 60 parts by weight of

dipentaerythritol hexaacrylate es 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 Chromaticigi

To evaluate the chromaticity of blue pixels, a
pigmentconcentrationshowingaaconstantfilmthickness

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 §i0; £f11lm 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



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 neasured by use 10 of aSTEP500
of TENCOL, the average fil'mthicknesses of the 500-rpm 750-rpm and

1, 000-rpm substrates were 3.15 m 2.08 mand 1.59 m respectively. Further,
chromaticity at the positions where th§ filmthickness was neasured on the
three substrates was eval vated by 15 u € of Col or Anal yzer TC- 1800M ( product
of TOKYO ggg%gg‘ i : | [ ' = 1 was
estimated by an ?rc\’tggr ;l)ioﬂﬁlénwxrr\gtggc?gl%%égdégnfgﬁgﬁgb%ggfQi{ magflh‘l}gl?ness
measur emnentnm aésyl s eansif chr dnisgh €ptrg sz measerenary Llaspl twsi thbuwas found to

be 2.81 m _Consequently, the pignent concentration required to achieve y =
05110 at 2 HP HORAS Fost Tt Ra RS et SBSGHAL oF opih | BHEbP Ak e A°

Conmposi L1 01 I e Bgkudld i Mulrledl £ CRIREYAL OBl JEEsRENAULIELD the
same 25 manner as the above liquid conpOsition for examning coating

condi t i Dns mems prépa echorpediichty 68 gar €4 finredi gt foflmhe pi gnent
dispersiont§94%kg%%sysed. (The pignent concentration (percentage ($) of the
pigment in‘arr-soli'ds) of this liquid conposition (b2) was 30 28.8%)

Eval uation of Filmeh| ckwhess ehd €inamethickndsonanegas etebhsval4es of the
filmthi cknesses of substrates obtained through the steps of spin coating

at differemOSRESA AP shR&dL1agPRebFe eafeP EpMEtCANNaZ0 6 FIRt B¥RWNg i n
the same pPrateflutseATdRRb-0lf "CRL CEINALL £ReOL I3 URERLTRNFARY! gLieon Tor
asurenent of Chromaticity" by use of the [i1qui conposition (b2), a

condi tion wf fuSHE®IS 00 fdf MENCOL, the average £ilm thicknesses of
the 500-rpm, 750-rpm and 1,000-rpm substrates were 3.15
um, 2.08 pym and 1.59 um, respectively. Further,
chromaticity at the posltions where the film thickness
was measured oﬁrthe'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 baseﬁ on the above film
thickness measérement results and chromaticity
20 measurement reéults, it was found to be 2.81 um,

Consequently, the pigment concentration requiied 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) wa# prepared in the same

25 manner as the above liguid cbmpdsition for examining

coating conditions was prepared expect that 368 parts

by welight 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



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, vy, Y) (0.134, 0.110, 12.8). Evaluation of
Devel opabi lity The liquid conposition (Qg was coated on soda glass
substrates on which an SiIQ2 filmfor preventing 15 elution of sodiumions
was forned I.HELEE CORQJ td r QV vol ution of
chromaticity by Béggﬁﬁp?%@co%%g? %'I%hde@%gg%gd at{ﬁ%gtg?at%eig were then
prebaked i n "Peteaminatnion 9FC Pigmebd mMomcenttrmatbom deating filns. 20

Then, th trat dt i t dt t ti
{11 wor o BEAAGHEMA G, B0 CHANGF LBRNEt | D¥e i 0 Mol DROERE of 365

nm 405 nm Yuh@ges ity (62 )0f & BbakHN £6sUKE tIEIGHLEN lanpithrough a
phot omask. Then, the substrates were 25 shower-devel oped with a devel oper

conprisihg a0iclnws® PoOtéasRP ummhyasoricid expidousssGedeirmi ned2Bg apr 80

seconds by - (s, Sg Vel Q,Ejre&g a r.at \q‘éept fglime
required toqb%g%%%ggalb%%?% See t‘ﬂg' gu stra?eggﬁlrn?ngﬁég\}/ce opsr're%t dWas
observed vi sttatomatiiici 8P ofisa Gubsstoade oAft@inddvehampneglt,théessapstrates
were rinsed ith ultrapure water gir- ried gnd t.hen postbaked a 220C

for 30 m nutds SR FLPGbPFRP AT PFBeddpredionae Rt 3RS BRSHRAKIRG YRAET 41

Then, when tyree | e¥@la0f i PASWHIES Qewaarihnde .patterns was exam ned by a
scanning el ectron mcroscope (SEM, a large quantity of residues were
observedd Exanpl &sl a result., the £ilm thickness was 2.00 um, and

the chromaticity was (x, y, ¥) = (0.134, 0.110, 12.8).
Evaluation of Developability

The ligquid composition (b2) was coated on soda
glass substrates on which an S$i0; film for preventing
15 elution of sodium ions was formed under the same
conditions as ﬁsed for the abové 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, thé substrates were cooled to room
temperature, a@d then the‘coatiﬁg films were exposed
to 5,000 J/m? 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 hydrbxide aquebhs §o1ut1on of 23°C for 80
seconds by use of a shower-type dgvelopment apparatus.
When the time required to become able to see the
substrate durihg 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.



5 Preparation of Pignment D spersion A pignent dispersion (Pl) was prepared
in the sane manner as in Conparative Exanple | except that 30 parts by

wei ght of m xture conprising C. 1. Pigment Blue 80 and C. |. Pignment Blue
15-6 in a weight ratio of 10/90 10 was used as the pignent (A). Wen the
average particle diameter of the pignent in the pignent dispersion (Pl) was
nmeasured by a dynamc |ight scatterin%&pnthod, It was found to be 250 nm
Preparation of Liquid Conposition for am ning Coating 15 Conditions A

i gui d composi ti ahdibl ) yWah PEREANYL D bEE A BRI L FR e (pgparative
Exanpl e | except that the pignment dispersion (Pl) was used (The pignent
concent r at ipot € pencewasge x@inédithy psgmanmiing eléctZ®@soiaisd sobptehi s

| i quid conposjition (b]) was 20.5% Def erm nation of Pignent Concentration
for Neasur b S0 CHEBHRE: (S48 LS OF 1T PMICH SR nHEZ S OReF T R 110 mas
estimated gya@piierterpol ation nmethod based on filmthickness 25
nmeasurenent results and chromaticity neasurenent results in the sane manner
as in Conpd z p) e f X0 e ] 2Peleddmui d conposition (Bl) was
used in place of e liguid. i1]0 I [ fo . 64 ~xm
Consequent |y, theA %irlgq#aé\lggc%%\% %B%:ftﬁg%n&gg ‘%ae%] |rr¥e\ﬁ§trc?&ja§%’l tet\?leé);%ai“eo. 110 at
2.00 j Am wasagseirmalsedn ComparidHt BVe Pxewey bé i brexfeptquhd tCawpeairttison f or
Eval uation A |iquid conposition (B2) was prepared_in_the sane__nmanner as the
above |i quiR¥ cBRpoit i 'Fb?‘té‘%ﬁﬁ?ﬁ’ﬂgri?i'bga?i ng- cBA@MERRsBidE H%par ed
expect thata]d4cpagts piRymdet IBL u@f 1152 P 9B e dgBReTH €D (BE) 1199 gised.
(The pignment concentratlon (percentage (t) of the pignent in all solids)
of this0lied vsegbsasi sheg B2Igment (A).

When the average particle diameter of the pigment

S TH
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in the pigment dispersion (Pl) 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 (B1l) was prepared in the same
manner as in Comparative Exampl§ 1l except that the
pigment disper;ion (Pl1l) was usea (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 £ilm thickness withy = 0.110 was estimated
by an interpolation method based on film thickness
25 measurement reéults and chromaticity measurement
results in thejsame manner as in Comparative Example
l except that the liquid composi;ion (Bl) was used in
place of the l;quid composition kbl), it was found to

be 1.64 um. Consequently, the pigment concentration

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

Preparation of Liguid Composition for Evaluation

A liguid 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

t hi ckness and chromaticity of a substrate obtained through the steps of
coating, exposure, devel opnent and postgaking under the condition were
determned. 15 As a result, the filmthiCkness was 2.00 m and the
chromaticit , = . 3 v ti

Devel opabi | iy':to\;/?%ie)\g/gl Séglgﬁtfjt:?/g\%aiv%%vf%u%%%ﬁeﬁnet eegsgrrgh%gnr%zh cHaaer?\
Conpar at i ve bigxaefdlghtl cefx t et ptilgatei el s perd 1 30 (Pdnpe=nis beed B2)(Nae used
in place of the liquid co sition (b2). Wen the tinme reguired to becone
bbb to. see BN BHs FORGE HERATY Ty R BERAN 388 SHYerbdEbrs FHeTEREL was
20 seconds. ;Af t£11deval nPaEnths thiei SUBSI At @Scwiipb ditsed (B2 W Llasul trapure
water, air-dried, and then postbaked at 220C for 30 mnutes to form bl ue
striped pixdlé pdtterns on the substrates. Then, when the level of residues
bet ween the gRal{ §LRS MRS £XPTIREIrRY cRn3CANNLRYE RUBELHQR s pscope 30
(SEM, no re coes—wetre—onservet—34 A ATe —ctTa =i : —A-radi ati on
sensitive conposi A worhditderowithl waishiva chitonitisekness( HE a2 pd gnent
which contains C. |. Pignment Blue 60, (B) an alkali soluble resin, (C) a
pol yfuncti od? WdfomShienad(BRrs ¢ebealifitdehsi tihee FaRPcEIATYEREr@for. 10

2. A color fiirlt@émﬁ@ﬂ’@ﬁi{-&dfﬁﬁé}ﬁpiédha@ﬁ‘ept. that the liquid
10 composition (B2) was used in place of the liguid

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 um, and
the chromaticity was (x, y, ¥) = (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 ligquid
composition (b2). When the time required to become
able to see thg substrate durin§ development was
observed visuaily, 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 s:triped pixel patterns

on the substrates.
Then, when the level of residues between the
patterns was examined by a scanning electron microscope

30 (SEM), no resiaues were observed.



sensitive conposition of claim1. 3. A color

liquid crystal display 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:

5 (A) a pigment which centains C. I. Pigment Blue 80,
(B) an alkali SOluble resin,

(C) a polyfunctional monomer, and

(D) a radiation sensitive radical generator.

10 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.



