1 *RADI ATI ON SENSI TI VE COVPOSI TI ON AND METHOD FOR THE PREPARATI ON OF THE
SAME Field of the Invention 5 The present invention relates to a radiation
sensitive conposition, a nmethod for the preparation of the sane, a color
filter and a color liquid crystal display device. Mdre specifically, it
relates to a radiation sensitive conposiition used for the manufacture of a
color filter for 10 use in transm ssion and reflection color |iquid crystal
di spl ay devi cesRaADAATGON SENSJE IVEC COMPOSITIIONS AND METHOD FOR THEE
preparation of the sanme, a color filter having pixels fornmed fromthe

radi ati on sensitive conpositi%ﬁﬁp%ﬁﬁF%P%cﬁ%rTﬁ#i%ﬁmﬁ crystal display device
havi ng the above color filter. 15 Description of the Prior Art As neans of
manufacturing a color filter froma colored radiation sensitive

conposi tion, Fiaddeof stheohpvanidenod in which a coating filmof the col ored
radi ati o sensitiy Si1l] Ls_far 0 trate or a.substrate
conpri si n%g ali ghtlﬁé%g’gé%%i@r%% #é{flgﬁtﬁ%\}ir%gﬂagcdecfeg??ae%gggﬂ:épﬁ,Se%%% €T to
radi ation theompbs ot pbnt emekhba\Boigte peeipatat ipat d£the(dmdear@dBsred to
as "exposure" hereinafter), developed to dissolve_and_renove an unexposed
portion, andfdbtgBsan@ape@olerobigrhdcerBrtpilxaispiagedapiaer- Mem®?2 and
JP-A 3-5320 "JP- A S erejk S Tupexam ned

publ i shed Ja%gﬁéégfgégg t %gp |%gﬁﬁgnfg.Qsﬁﬁgga??aﬁssggg%gggéthat aliquid
crystal di sptaywpdsitien usedricr nthe mamufiadtuneciofshoabilohafl heghfor
brightness, demand _30 for a,color filter havin I gh trapngm ttance i s now
o 0w ng 10N oGear B nt ERBSTbEAPRs AP Eateb et SPPaosPHob  BaNS: GEYSRAY

hi gh-vi si on d¥Yspiageagidcésranacebosr! ifiagd siypiap ddvsmday &avdaeogapabl e
of displaying a deep color such as a deep blue winter sea or bright red
setting sun ggrrﬁrgﬁ ﬁgeparation of the same, a color filter having pixels

formed from the radiation sensitive composition, and a color
liquid crystal display device having the above color filter.
15

Description of the Prior Art

As means of manufacturing a color filter from a colored
radiation sensitive composition, there is known a method in
which a coating film of the colored radiation sensitive

20 composition is formed on a substrate or a substrate
comprising a 1light sc‘reening layer having a desired pattern,
exposed to radiation through a photomask having a desired
pattern (to be referred to as "exposure” hereinafter),
developed to dissolve and remove an unexposed portion, and

25 post-baked to obtain color pixels (see JP-A 2-144502 and JP-A
3-53201) (the term "JP-A" as used herein means an "unexamined
published Japanese patent application").

Since it isdesired that a liquid crystal display device
comprising a color £ilter should have high brightness, demand

30 for a color filter having high transmittance is now growing.

Along with the recent spread of digital video cameras
and high-vision TV's, demand for a color liquid crystal
display device capable of displaying a deep color such as

a deep blue winter sea or bright red setting sun is rising.



2 *'If the "blackness" of a black display portion is not displayed clearly,
an unclear blurred inmage will be obtained. Therefore, pixels having high
color strength and high contrast ratio are in denmand. Then, the devel opnent
of a 5 radiation sensitive conposition for color filters which can provide
red and green pixels having a high transgittance and high contrast ratio is
strongly desired. It is generally known that red and green pixels contain a
yel | ow pi gnent tiei ‘Cthlzhames@'r et a bahkkadicsp 1530 Po ) ibhais Aottt el £yeld
contrast ratipo. Al thou Pigment _Yell ow 83 _has been nminly used as a

yel | ow pi gmemteariyc o?nc%%aﬁa Jurred iWi%@swb%%aPﬁeﬁ FRoRPS- col ored

radi ation Sﬂﬂétéféfﬁecoﬂm&lélﬂanQ tRi gh NGofor | st PEHGERL a8l hoyh83 have a
sufficiently high transmttance andgco ??ast rgt?o a%gﬁlg accogglngly, t he

above col or econtxiaat | patsensrei e d%@@@@m tThem . sthﬁ)tdmlmeenﬁ o?f @ ovi di ng
hi gh- quallty e Iy echygntion 2 £an obj ect of the
present Pnveh ‘?%n‘g %n |osr%g’vSl lX'eacroa ey o§ s |‘i°0"v°er 8 |tY'%ﬁ°#‘0‘Fa%ol or

filters whi ciroedde pfed bfla gosePipitlel sahdvghged hmgxetﬁahamﬂgaﬁchlam
transm ttance and high contrast ratio. It_is_another object of the present

i nventi on t dpeBVFeR r?%taF%E%ﬂoHSoﬁtE?%%%Y|ﬁ@s%ﬁ%dabove radlatlon sensitive
conposi tion for colEggfddd }&tknlo% Sthit I%r&)ggﬁ ,%Qalrﬁg%xg ent
g romt

invention to provide a color ter avi ng pl xe ove
radi ati on semsyelhewcpmgmemtluhlébrhcal@rgfeatelsfhudnaecupon 30 I|qU|d

crystal @lsp ay devjgce having the co lter her %u ct.s. and
advant ad %ﬂ%mb#g RRE ?ﬂ@eﬁ??Bﬁas b%Coﬁg‘ PR f;cﬁ%qmﬁp?ollomﬁng
descri pti on. yACTo&w dNBakbdde nﬁrleﬁ_gnase@\&sntal L 1w gﬁtdméntt,hﬂtaé&%ﬁ)t obj ects
and advantages of the present_invention_are attaine

be said that pixels obtained from a colored radiation

sensitive composition containing C.I. Pigment Yellow 83 have

a sufficiently high transmittance and contrast ratio, and

15 accordingly, the above colored radiation sensitive
composition is not suitable for providing high-quality

images.

Summary of the Invention

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

It is another object of the present invention to provide

25 a method of preparing the above radiation sensitive
composition for color filters.

It is still another object of the present invention
to provide a color filter having pixels formed from the above
radiation sensitive composition for color filters and a color

30 liquid crystal display device having the color filter.

Other objects and advantages of the present invention
will become apparent from the following description.

According to the present invention, firstly, the above

objects and advantages of the present invention are attained



3 ‘by a radiation sensitive conposition conprising (A) a pignent which
contains 5 wt%or nore of CI. Pignent Yellow 219 and has an average
particle dianmeter "r" of 50 to 300 nm (B) an alkali-soluble resin, (C a
pol yfunctional nmononer and 5 (D) a radiation sensitive radical generating
agent, and used for the manufacture of & color filter. The term "radiation"
as used herein includes visible radiation, ultraviolet radiation, far

ul travi ol et wyizddbatiorlsenisiad vieackhmbo ont Hom cémpadisdinigo(d ) &0pLementlii ng to
t he present invention, secondly, the above abjects and _advantages of the
present i nvef+oh %R%ta’afﬁ% ﬁ’éé BY BoRetHod o S%H&Pitnﬁeélf’gd?g?i%‘i‘p
sensitive OCRAPOSH!APEra§OPatEldle NEXANSE & P HTEHE %S@@r%@%ﬂﬁblgﬁb has
(A) a pignent having an average particle diameter "r" 15 of 50 to 300 nm
whi ch is obtaketkayinselwglantesirpetG) iy ralpfumenionml goreomeniard5 w %

70 ARG e D3 SRR Lo

al kal i - sol ubtéer teeimantG£rceupel yfuaceobnoal cameeper and (D) a radiation 20
sensitive radical generating agent to forma radiation sensitive
conposition for co'ﬂb? e cr@digtdondi A§ veefinBeppiBeircluientYbHiPigirdly,

the above obhgehesaRd AMAVRAGE PhatlE:BRESAIL wlRYaYLEOB gy AL LML Dy

a color filter having red pixels and/or green pixels forne romthe
above radi atébecteosi ragitatboposndi ¥nradtabidinng to the present invention,

mventi g are’at tATSRERER atol o BIRP AL cHPLra ot e pr oy by EthRvi ng ¢ he
above col or &bbverob3Iocbet and eddestagesi 6 et heedbet einvsh Edodar@nts The
Present 1 nvent 12lndt by S method of preparing a sadintion sensitive
composition, comprising mixing a pigment dispersion which
has (A) a pigment having an average particle diameter “r”
15 of 50 to 300 nm, which is obtained by mixing and dispersing
a pigment which contains 5 wt% or more of C.I. Pigment Yellow
219 and has an average particle diameter larger than 300 nm
while it is milled in a solvent, with (B) an alkali-soluble
resin, (C) a polyfunctional monomer and (D) a radiation
20 sensitive radical generating agent to form a radiation
sensitive composition for color filters.
According to the present invention, thirdly, the above
objects and advantages of the present invention are attained
by a color filter having red pixels and/or green pixels formed
25 from the above radiation sensitive composition.
According to the present invention, in the fourth place,
the above objects and advantages of the present invention
are attained by a color liquid crystal display device having
the above color filter.

30

Detailed Description of the Preferred Embodiments

The present invention will be described in detail
hereinunder.

Radiation sensitive composition for color filters




Radi ati on sensitive conposition for color filters 4 (A) pignent The
pignment in the present invention contains C.I. Pignent Yellow 219 accordi ng
to color index (C.1.; issued by The Society of Dyers and Col ourists, the
sanme shall apply 5 hereinafter). The pignent in the present invention may
further contain other pignent as the case may be. Al though the above ot her
pignent is not particularly limted, it is preferably an organic pignent
because hi gh- A®)puigmegntt he devel opment of a highly transparent col or and

heat resistance ar re uired, for ggcol or fiJter. EF | es t he _above ot her
organi ¢ pi gment ar hPBTRbsTR I BRE PTe%ET he b %e] b{’]% B?ng?bﬂﬁni:s accor di ng

to color i nplggmeﬁﬁezensal byocasperadsg heyi dgLéPein@bx op¢ ND. ; 1bs§@b@r i ndex
(C.1.) nunbers: C 1. %ggnt Yellow 12, C. 1. Pignent Yell ow 13, C. 1. Pi gment
Yel | ow 14, C°Y.Thg @r%’ﬁ-te ePERivers and Coppyriatsyethowame, shalil amplyent

Yel | ow 2 YEIIOM/SI C.l. Pignent Yellow 55, C . Pignent
Yéllom/8§% g?%Fegh§§§§% Yel low 93, 20 C.I. Pignent Yellow 109, C.|. Pignment

Yell ow 110, C. |I. Phgnpigmeet| bnv 488, pfesen i ineaiteh | maw 188rthet. Pi gnent
Yel |l ow 150, C. I, Pignment Yellow 153, C. |. Pignent Yellom1154 C. 1. Pignent
Yel | ow 155, @PtaPPg%HFrYBFFHﬁPEeSBS Ebe. capf et P9el | ow 168 and C. 1.

Pigment Yel | ow 21141 2Rofgh - tHé HBWe @t@@} é %ﬁn@n@ is Ebgg&tﬁ@f&%f Cl.
Pignment Orange 5, C. I. Pignent Orange 1 Pi gment nge 14

Pi gment O angémiiedc, it Psgn@ﬁfe@hhrgeamzrorg@m phymerhtbeyawee B5gh C. | .
2 gTent 85l Sphe, FLOLEBhuel 080 Bighl AL Wttt |
Pi gment C)ahg&tG&esEStanBégaeetréﬁﬁmgedGSQrCalcoEbgnEmltEEange 70, C. |
Pigment Orange 71, c%&plgl ggn%hg}gggee7§théélorglgggnélgment are
compounds classified into a group of pigments according to
color index, specifically compounds having the following
15 color index (C.I.) numbers:
C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment
Yellow 14, C.I. Pigment Yellow 17, C.I. Pigment Yellow 20,
C.I. Pigment Yellow 24, C.I. Pigment Yellow 31, C.I. Pigment
Yellow 55, C.I. Pigment Yellow 83, C.I. Pigment Yellow 93,
20 C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.I.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 153, C.I. Pigment Yellow 154,
C.I. Pigment Yellow 155, C.I. Pigment Yellow 166, C.I.
Pigment Yellow 168 and C.I. Pigment Yellow 211;
25 C.I. Pigment Green 7 and C.I. Pigment Green 36;
C.I. Pigment Orange 5, C.I. Pigment Orange 13, C.I. Pigment
Orange 14, C.I. Pigment Orange 24, C.I. Pigment Orange 34,
C.I. Pigment Orange 36, C.I. Pigment Orange 38, C.I. Pigment
Orange 40, C.I. Pigment Orange 43, C.I. Pigment Orange 46,
30 C.I. Pigment Orange 49, C.I. Pigment Orange 61, C.I. Pigment
Orange 64, C.I. Pigment Orange 68, C.I. Pigment Orange 70,
C.I. Pigment Orange 71, C.I. Pigment Orange 72, C.I. Pigment
Orange 73 and C.I. Pigment Orange 74; and
C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 5,



Orange 73 and C.I. Pignment Orange 74; and C. 1. Pignent Red 1, C 1. Pignent
Red 2, CI. Pignent Red 5, 5 C . Pignent Red 17, CI. Pignent Red 31, C 1.
Pigment Red 32, C.I. Pigment Red 41, C I. Pignent Red 122, C. I. Pignent

Red 123, C I. Pignment Red 144, C |. Pignent Red 149, C. 1. Pignment Red 166,
C.l. Pignmnent Red 168, C. 1. Pignent Red 130, 5 C. 1. Pignent Red 171, C.|I
Pignent Red 176, C.I. Pignment Red 177, CI. Pignent Red 178, C.|. Pignent
Red 179, C. IC.Pi gnegientReRedl 80, C.II. Pignent Red 385 cCrl. Pﬂgxg@iemReRed 187,
C.l1. Pignent_ Red 202, C.I nt Red 206, C.| ment Red 207, C. 1.

b gient | Red T C-& 1 PigfigiinReBobl 2 G- 1 C TGS nBe0 Red-16- bocriaent
Pignent Red Red 153, Ic. P q‘@@ﬂeﬁchgéﬁmﬁ d.1Pi nt & 2%, & 1z, Pignent
Red 243, C.|. Pignment Red 254, C.I. Pignent Red 255, C.|. Pignent Red 262,
C.l. Pi gnentPi:wme%zRedaﬂrQGC ¢. I pikjramentRRed2y68 , QT oPigmesd Bedek7®r gani c

pi gnentsg preflﬁl’g&ﬁ? 11'?1 1.1 Cpli Ph%”ﬁé‘& el 247 aP%?rﬁshFelgé ment

Red 254 are he" ot her org prgnent Tor “for I xel s.
C.|. Pignentl¥e) lcaw. 1BBgmé‘nt Reid gmentc YfeJ lPO.‘g‘mlaiQ Red 194, C. P @’]fg"ﬁieﬁ een 36
are preferred as_the other_or nrc pignent for formn ee |xels 20 The
above ot her 3#gaf® ff gheftImeRt nRed al oner 0919’1“1’4’%0‘%&9 fof- two or

more. The Coﬁsﬁﬁ@ nPR@ 2b2, szgim"ﬂl%f‘érl@!%ealﬁobn ¢ e, pligient RQ& ide, present

i nvention is % or nore, preferably 20 to O wt% particularly
preferably 35.F o PAgmemis RByl .9 ng3 +Thi ngaeprtglhe@utZl‘te@ dndPgygment Redk| s

L O A6 B adRYSOPIN L DRUERILOR AR ERRT S0 O
present invemédox2 C.clI. R {gmert ﬁeédm?,wcand pEghehbeRe@i ZBENtC MBY be
purified by re crystallizatiaon -precipitation, solvent cleanin
subl i mat i on, P¥/gmeRtRed 255, C.I. Pighent Red 262, .1, Pigment Red 264
and C.I. Pigment Red 272.
Out of these other organic pigments, C.I. Pigment Red
15 177, C.I. Pigment Red 242 and C.I. Pigment Red 254 are
preferred as the other organic pigment for forming red pixels.
C.I. Pigment Yellow 138, C.I. Pigment Yellow 150 and C.I.
Pigment Green 36 are preferred as the other organic pigment
for forming green pixels.
20 The above other organic pigments may be used alone or
in combination of two or more.
The content of C.I. Pigment Yellow 219 in the pigment
of the present invention is 5 wt% or more, preferably 20 to
90 wt%, particularly preferably 35 to 75 wt%. By using this
25 pigment, red and green pixels which exhibit excellent
developability, have a high contrast ratio and high
transmittance and are free from foreign matter can be
obtained.
In the present invention, C.I. Pigment Yellow 219 and
30 other pigment may be purified by re-crystallization,
re-precipitation, solvent cleaning, sublimation, wvacuum
heating or a combination thereof before use as required.
The average particle diameter "r"” of the pigment used

in the present invention is 50 to 300 nm, preferably 100 to



heati ng or a conbi nation thereof before use as required. The average
particle dianmeter r" of the pignent used in the present inventionis 50 to
300 nm preferably 100 to 6 300 nm particularly preferably 50 to 200 nm
By using a pignent having the above average particle dianeter "r", red and
green pixels having a high contrast ratig and high transmttance can be

obt ai ned. The term "average particle 5 dianeter" as used herein neans the
aver age partied endj apmteicubdrkgcpnefeyapiyt 501 €6 20 chmar ByYog ieraat es of

the primary articles (fine nmonocrystals) of the pignment. As_for the
particle si z%f%ﬂ‘%’ﬁ irﬁ}f’i('% t§1e ?H@"%e%‘fﬁﬁﬁ‘g%/ rPartdGlq géa(“FGeEe Ei nprsa
referred 1o 2%q"§REEA ChExE1gendPifySaThbYhi OontheE €1 PRELST An@f nibR Pi gment

used in the present invention, the amount of the secondary particles having
a particl e tramsmittance gan fige opdadinglds dTheeterm @vgrage partAcla % or

nore, preferab wt % Qr re of the total. The pignept having the above
aver age g’ar tc?%%eg‘gﬁne seﬁse%eaﬂe&lb%regflgl éh% iairéaragget ﬁ?ﬁgf‘lco ‘i’aa%“eb%erpr epar ed

by m xi ng ansif sdichiriaxiyngastcyaenthicix agresagglomer&béaiotedhb)prindmg
comercially available C 1. Pignent Yellow 219 (its average particle

di aneter is RRReteley (Sipermeparresbahs) @hdtheppigmanty other pigment (its
average particle g agphetnt A% Ganesabkyal o608y £n bl y
with a dispersant and a soISpvent by neans O%Ea ##:F@rgl??ﬁ agrgaec[%{ergéﬁrﬁall or
roll mll vwareicless(hd|bedsimplyierefévred. tdhast hparbvbciensiizepi gnent i s

| d as. ' t di Lon. The di t d for th
or epar atton SPStFEbRTyfh eI g ehn Gk he o Ieh E SRR eheTradint " ©
ani oni ¢, anphevehtLon Prthé NamdlEt 0bE PEHS a8d con £ It Vi AL S INBF S ta

contai ning a conpound having an urethane bond (may be referred to as
"ur et hane- baR2Bt #ripefiame teRep ki hAYeERge DRkt HBLe d17BR B et BB MYy be

existent in aslyHopid 1d:C modl A eFe rHANORB WG 8EOHBrE08E AREh 4tk he
ur et hane- based
The pigment having the above average particle diameter
15 and particle size distribution can be prepared by mixing and
dispersing a pigment mixed solution obtained by mixing
commercially available C.I. Pigment Yellow 219 (its average
particle diameter is generally larger than 300 nm) and
optionally other pigment (its average particle diameter is
20 generally larger than 300 nm) preferably with a dispersant
and a solvent by means of a mill such as a bead mill or roll
mill while it is milled in the solvent. The thus obtained
pigment is generally prepared as a pigment dispersion.
The dispersant used for the preparation of the pigment
25 dispersion is, for example, a cationic, anionic, ampholytic
or nonionic dispersant, pfeferably a dispersant containing
a compound having an urethane bond (may be referred to as
"urethane-based dispersant” hereinafter).
The above urethane bond may be existent in a 1ipophilic
30 and/or hydrophilic group contained in the urethane-based
dispersant preferably represented by the formula R-NH-COO-R'
(R and R’ are an aliphatic, alicyclic or aromatic monovalent
or polyvalent organic group, and the polyvalent organic group

is further bonded to a group having another urethane bond



di spersant preferably represented by the formula RNHCOOR (R and R are
an aliphatic, alicyclic or aromati c nonoval ent or pol yval ent organic group,
and the pol yvalent organic group is further bonded to a group having
anot her urethane bond 7 or other group) and further in the nmain chain
and/or side chain of the urethane-based-di spersant, and one or nore of the
ur et hane bonds nmay be existent in the urethane-based dispersant. Wen two
or nore of the otkéhageotiphdandrfubtker sienthé mahe chi€ihaoaed paseside
di spersant, the¥Bna be the  same or djifferent. The urethane-based

r

di spersant i€ha xehfpIuFe thaneshasesh hnaraet @06h 0RedPEsBRYENnaE e

and/ or tr"59ﬁ¥aﬁ§é€haﬁ8db6n89|M8§tSé BRyY5BEnd EMdEHéthGEHHHeabaQQQ
term nal and/or 10 a pol yester having a hydroxyl group at both term nals.

Exanpl es of dhspepsertdi iWherrydine coF mww%eﬂzeneremamcwm edrguch as

benzene- 1 3-di ng%xg”ﬂe %rqum % aset Yl i)ocry gmlaqje pey’ ég P&ot%nat e,

di i socyarat e§*3h uene- UiN%ocy andte

15 tol uene- 2amé odi s6£gasate and tol uene -3, 5- d||socyanate and other
aromati c diisocyanates such as xyl ene_diisocyanates |nclud|ng

1, 2- xyl ene- 3, 5- d||§B%y%ﬁ%f%anelb?5?9l@h%P%r%aﬂFlé%cyﬁﬂﬁt%xamp e

1, 3-xyl ene- 2réa€th§ﬁ%%%ﬁﬁétbe%wéeﬁ¥4&ﬂfsgcgaﬂété%&ﬁwygf&llso%panate

1, 3-xyl ene- 4, 6-di i socyanate, 20 1, 4-xylene-2,5-diisocyanate an
1, 4- xyl ene- 2aB6dd Pedygahardavibagapydsoxyl greoub@tcone itegodypaisardioc| ude
benzene t ||soc¥?nat?s S ne-1.2 4-tri

Va

benzene]1 2, 8-PPr¥ss nacglgﬁdbggy§58§¥neQEOBPSa?OﬁXg§C§8ﬁ3%8alFOIuene

triisocyanates suchxa@plés! 0£NEhE, Sbbvér 8ise6ypanste include benzene
tol uene-2,3,6-triisocyanate, toluene-2,4,5-triisocyanate and

t ol uene- 2, 4, B1iFPrYanphRst 8uChnasoPRrBEeRECARBr 8116PPYaBaYENAREs such as
xyl ene tr"SB@MQ@ﬂEei,huﬁhﬁgbeganate, toluene diisocyanates such as

toluene-2,4-diisocyanate, toluene-2,5-diisocyanate,

15 toluene-2,6-diisocyanate and toluene-3,5-diisocyanate; and
other aromatic diisocyanates such as xylene diisocyanates
including 1,2-xylene-3,5-diisocyanate,
l1,2-xylene-3,6-diisocyanate, 1,3-xylene-2,4-diisocyanate,
1,3-xylene-2,5-diisocyanate, 1,3-xylene-4,6-diisocyanate,

20 l,4-xylene-2,5-diisocyanate and
l,4-xylene-2,6-diisocyanate.

Examples of the above triisocyanate include benzene
triisocyanates such as benzene-1,2,4-triisocyanate,
benzene-1,2,5-triisocyanate and

25 Dbenzene-1,3,5-triisocyanate; toluene triisocyanates such
as toluene-2,3,5-triisocyanate,
toluene-2,3,6-triisocyanate, toluene-2,4,5-triisocyanate
and toluene-2,4,6-triisocyanate; and other aromatic
triisocyanates such as xylene triisocyanates including

30 1,2-xylene-3,4,5-triisocyanate,
l,2-xylene-3,4,6~-triisocyanate,
1,3-xylene-2,4,5-triisocyanate,
1,3-xylene-2,4,6-triisocyanate,

1,3-xylene-4,5,6-triisocyanate,



30°1, 2-xyl ene-3,4,5-triisocyanate, 1,2-xylene-3,4,6-triisocyanate,
1,3-xylene-2,4,5-triisocyanate, 1,3-xylene-2,4,6-triisocyanate,

1, 3-xylene-4,5,6-triisocyanate, 8 1,4-xylene-2,3,5-triisocyanate and
1,4-xylene-2,3,6-triisocyanate. These diisocyanates and triisocyanates may
be used alone or in conbination of two @r nore. 5 Further, exanples of the
pol yester having a hydroxyl group at one term nal and the pol yester having
a hydroxyl Dproupyréndoz 31 BftridsScyacateleamdl yl act ones having a hydroxyl
group at one termnal or both termnals such as pol ycaprol actone having a

hydroxyl gr oty BFY1RRe 12r i Bt HHSABYMRAC ter mi nal s, ~ pol yval er ol act one
having a hydroxyl (& qfissiiPalHde il FrLH S del Rape used

pol ypr opi ol actone having a hydroxyl group at on€ term nal “or ot%
termnals; &eherycunhdermbinablipnl gestwr sohavdong.a hydroxyl group at one
term nal _or both rm.nal s such .as pal yethyl ene 15 terepht hal.ate having a
hydr oxyl 5group at tl:gunrene I%eelf'mer% polreSDS%h¥ﬁFe¥ﬂ15¥3Féeﬁnlaa%o??b%tv&oexyi

ter epht hal atgrdgyidig endytktuital gimdl i \idlgy ditet id ity £ hjpdidkyl

term nals. The above pol yesters having a hydroxyl group at one termnal and
the above pd¥5R¥R &% PRLR nteEmigdtexinchidtppobplactenes pay#R8afts may be

used al one Ofyd o £PiRghh Oft Ofnd PerRindDr&r JhenuteHhang:basedn dagper sant

in the preseﬁ% ion is preferably a reaction product between an
aromati c dipevgapebachena hpotinigat bydrozyl ngreumadr orgl teroipahto5 one

t er m nal | yl act i hyd | t . both termnals,
bar 1 cargh e I ALS P O R IS PR SS Sathfs p (ERE bi SER) anat e
and a pol ycapren@ctonrihayi 68 Botl dt&xiingloUgnat p&gpEpTbDaLtone

having a hydroxyl group at one terminal or both terminals;

and polycondensation polyesters having a hydroxyl group at
one terminal or both terminals such as polyethylene

15 terephthalate having a hydroxyl group at one terminal or both
terminals and polybutylene terephthalate having a hydroxyl
group having one terminal or both terminals.

The above polyesters having a hydroxyl group at one
terminal and the above polyesters having a hydroxyl group

20 at both terminals may be used alone or in combination of two
or more.

The urethane-based dispersant in the present invention
is preferably a reaction product between an aromatic
diisocyanate and a polylactone having a hydroxyl group at

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

30 terminals. |

Examples of the above urethane-based dispersant
include EFKA (of EFKA Chemicals BV Co., Ltd.), Disperbyk (of
BYK Co., Ltd.) and Disparon (of Kusumoto Kasei Co., Ltd.)

series.



and/ or a pol ycaprol actone having a hydroxyl group at both 30 term nals.
Exanpl es of the above urethane-based di spersant include EFKA (of EFKA

Chem cals BV Co. , Ltd.) , Disperbyk (of BYK Co., Ltd.) and Di sparon (of
Kusunot o Kasei Co., Ltd.) series. 9 The weight average nol ecul ar weight in
terns of polystyrene nmeasured by gel permgation chromatography (GPC) of the
ur et hane- based di spersant in the present invention is preferably 5,000 to

50, 000, nore preferndl yeigRPOlaterafe 2o DOSuldhewebghe uhetbame-based
di spersants naiybe used alone or in conbination of two or nore. The anount

of the uret hBREYBLEEANEWGRFELRA Drogel Rermaadiqn cheAMaft ogRaPhvgheric)

di spersion i éfpfﬁéeﬁf@kuaﬁgobaeéasdlégeegah€8§n Wn&%ﬂ@éenm&vgﬁe &hably
0.5 to 100 parts by weight, much nore preferably 1 to 70 parts by wel ght,

partlcularlylsppeééeabbyylﬂ 0680500papt 80By merghprbﬁsedbém 1000patkbs by
wei ght of ? pb ge When the anobunt of the urethane-based dispersant is
| ar ger than 8o g rts by weight, the 15 developability may be inpaired. The

sol vent used for tige IRAY atkORant -bASedl DIBPYrsdl t5PRABY B used slesré cal to
a solvent which will be described hereinafter for the radiation sensitive

conposi ti on PBrincePBPinpatiepsofntwheOpr BOERL i nvention. 20 The anount of

Lo 1, 000 par s by ngi SReeebaSBaten 100 Rt OBy aer et Cr Rt ot Gkl o

prepare the prgpenatdospefi shempigmeans dgspebeadn r:iJsI ﬂarefgi:alsly headsavtstitani a

beads having a di anpter of about 0.5 25 to se m x and
o apor 004 haoR RN BY S eh CoPbr T o Sre B Dy Suhp 100 RaX s b F ot

cool i ng wat epucAr mbh€ pr&ferably 1 to 70 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 is larger than 100 parts by weight, the

15 developability may be impaired.

The solvent used for the preparation of the pigment
dispersion is identical to a solvent which will be described
hereinafter for the radiation sensitive composition for
color filters in the present invention.

20 The amount of the solvent for the preparation of the
pigment dispersion is preferably 500 to 1,000 parts by weight
based on 100 parts by weight of the pigment.

To prepare the pigment dispersion by using a bead mill,
glass beads or titania beads having a diameter of about 0.5

25 to 10 mm are used to mix and disperse the pigment mixed
solution preferably while it is cooled with cooling water
or the 1like. _

The £filling rate of the beads is preferably 50 to 80 %
of the capacity of the mill, and the amount of the pigment

30 mixed solution injected is about 20 to 50 % of the capacity
of the mill, The treating time is preferably 2 to 50 hours,
more preferably 2 to 25 hours.

To prepare the pigment dispersion by usinga roll mill,

a three-roll mill or two-roll mill is used to mix the pigment



The filling rate of the beads is preferably 50 to 80 % of the capacity of
.the mll, and the anount of the pignent 30 m xed solution injected is about
20 to 50 % of the capacity of the mll. The treating tinme is preferably 2 to
50 hours, nore preferably 2 to 25 hours. To prepare the pignent dispersion
by using a roll mll, a three-roll mll;gr two-roll mll is used to mx the
pi gmrent 10 m xed solution preferably while it is cooled with cooling water

or the |ike . mikedi 8beavabnbpteLenaby! whise pief £§ abby1d@ witRIcb856ng and
the shearing force is Ereferably about 108 dyn/sec. The 5 treating tine is
preferably 2¥8B2500RofRe, 14bPe preferably 2 to 25 hours. The average

particle dianeter G AN | | Stard but | i t t ai ned
in the thus prepargﬁgJ%ﬁﬁ%engpgégég?%ﬁ%ﬁjggﬁgﬁggﬁgggﬂggg1EQ aégy%%%gc | i ght
10 scatteri ngnéethmeheariBy fibkaeiis pneflecrabdyi abolhel ol Aghi/ sscl. ubTler esin

in the presept ipventjon is_  not. partic rly ljmted if it serves as a

bi nder for tﬁ’éeagﬁngi HERLS /%rea‘-r{%% gol%ﬁb%l’f)i *‘9ufﬁ'am%9eq’5"b Falbf%f erably
an al kali dewetepgs Hegdsin the devel opnent step for the nanufacture of a
color filter. It is, for exanple, a _copolyner of a polynerizable
unsat ur at ed nonomefh®aAYeE2%R PRELHCI N %?@ﬁﬁ?rg¢%@ppéﬁéhcbs g4¥®oxyl group,

phenol i ¢ 20 axglemhh%ﬁugf Ane iRt it AU 18NIng! Pt SORRLYER'! zable

unsat ur at ed nononer 0 bere to as copol yrmeri za ed
nononer " herpigaéner disperaspbr oant he mehyueeﬁgbyla dgeamilcaléghtononer
insat ir kEd AEREREFLRREPEFRERter) i ncl ude unsat ur ated’ monocar boxyl (o aci ds
such as (nmeth) acrylic acid, «crotonic acid, a-chloroacrylic acid and
ci nnam c aci d;
- (B) alkali-soluble resin -
The alkali-soluble resin in the present invention is
not particularly limited if it serves as a binder for the
15 pigment (A) and has solubility in a developer, preferably
an alkali developer used in the development step for the
manufacture of a color filter. It is, for example, a
copolymer of a polymerizable unsaturated monomer having an
acid functional group such as carboxyl group, phenolic
20 hydroxyl group or sulfonic acid group and other
copolymerizable unsaturated monomer (to be referred to as
"copolymerizable unsaturated monomer” hereinafter).
Example of the polymerizable unsaturated monomer
having a carboxyl group (to be referred to as "carboxyl
25 group-containing unsaturated monomer” hereinafter) include
unsaturated monocarboxylic acids such as (meth)acrylic acid,
crotonic acid, a-chloroacrylic acid and cinnamic acid;
unsaturated dicarboxylic acids and anhydrides thereof such
asmaleic acid, maleic anhydride, fumaric acid, itaconic acid,
30 itaconic anhydride, citraconic acid, citraconic anhydride
and mesaconic acid; unsaturated polycarboxylic acids having
three or more carboxyl groups and anhydrides thereof;

mono[ (meth)acryloyloxyalkyl]lesters of a polycarboxylic

acid having two or more carboxyl groups such as



unsat urated di carboxylic acids and anhydri des thereof such asnaleic acid,
mal ei ¢ anhydride, f umaric acid, itaconic acid, 30 itaconic anhydri de,
citraconic acid, citraconic anhydride and nesaconic acid; unsaturated

pol ycarboxylic acids having three or nore carboxyl groups and anhydri des
thereof; nono[ (neth)acryl oyl oxyal kyl ] esters of a polycarboxylic acid
havi ng two or nore carboxyl groups such as 11

mono|[ 2- ( met hﬂc%kflyi OpthepY i Mi *@él@yﬁl‘@ucc1nate and

nono| 2- (neth)acr onyeth and nono(neth)acrylates of a

pol yrer havﬂﬁﬁ“h %ﬁ&@la %QENG%PY%lPQ&H¢1@#%Upa both terninals such
as 5 w car bgxypof ré(é‘é’t?)[é’c’:gfe%f'@srm réﬁ:'g%ggg%r% §y? %&g%&#lhsfsuﬁ A pxy|

group- cont ai ni ng unsat ur
nono[ 2- (et g awqﬁmbxgmmglz}smmm@rmlwmhoagpol ycapr ol act one

nono(neth)acrylate are _ 10 particularly preferred. The above carboxyl
gr oup- coﬁtaﬂHT%@r%ﬂ§$ﬁﬁ+ﬁ?%ﬂroﬁﬁﬁ5ﬂﬁ?smﬂﬁg(%%tﬁﬁéﬁrﬁiéﬁﬁ or in conbination

of two or nore. B@RESHsd f&ﬂ%&%«m AR} SedieRini iy QshdDR@F@Fedavi ng a
phenol i ¢ hydr oxyl grouaménclude o- hydr oxystyrene, 15 m hydroxystyrene,

p- hydr oxyst yleemers, h 6&ya@rﬁ%¥%y¢%%®rene m hydr oxy- a- met hyl st yr ene,

p- hydr oxy- a- d

N-m hydr oxyp eny?li {%gﬁﬁg% %gf fg §%¥%£f£ %@1 ﬁ%l%?%1de 20 These

pol ymeri Zab'@-é@ﬁ‘@éiﬁ%ﬁéﬁﬁcﬂﬁﬂ@ﬂ&éﬁoﬂévmﬁﬂo@me’@H?E@i‘YEa’ﬂ&d&QéW group nay be
used al gne or in compination_of two or nore. Exanples of the polynerizable

unsat ur &Ped RRFoHEHLaRLY i PEEEeEE®4 oni ¢ acid group incl ude isoprenesul fonic

acid 25 and p- st VRRDEHUSONU LGt JRERS- AU VIEL i f @ Alfs AsAL L @t ed

nononers having a
monomers may be used alone or in combination of two or more.

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

15 m-hydroxystyrene, p-hydroxystyrene,
o-hydroxy-a-methylstyrene, m-hydroxy-c-methylstyrene,
p-hydroxy-a-methylstyrene, N-o-hydroxyphenylmaleimide,
N-m-hydroxyphenylmaleimide and
N-p-hydroxyphenylmaleimide.

20 These polymerizable unsaturated monomers having a
phenolic hydroxyl group may be used alone or in combination
of two or more.

Examples of the polymerizable unsaturated monomer
having a sulfonic acid group include isoprenesulfonic acid

25 and p-styrenesulfonic acid.

These polymerizable unsaturated monomers having a
sulfonic acid group may be used alone or in combination of
two or more.

Examples of the copolymerizable unsaturated monomer

30 include macromonomers having a (meth)acryloyl group at one
terminal of a polymer molecular chain such as polystyrene,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate and
polysiloxane (to be simply referred to as "macromonomer”

hereinafter); N-(substituted)aryl maleimides such as



sul'fonic acid group may be used alone or in conbination of two or nore.

. Exanpl es of the copol yneri zabl e unsaturated nononer 30 include

macr onononers having a (neth)acryloyl group at one termnal of a polyner
nol ecul ar chain such as polystyrene, polynethyl (neth)acrylate,

pon-n-butyI (neth)acrylate and polysilpjgane (to be sinply referred to as
"macr onononer” hereinafter); N-(substituted)aryl nmaleimdes such as 12

N- phenyl nal eNrrpHenlenalémlmdéypNebyhyakexypﬂenylﬁhmhhlmda@xyphenyl mal ei m de,
N- p- hydr oxypheny| mal ei m d N- o- et hyl phenyl mal ei m d
N-m net hyl IOh@nWWFEP%YEBGI‘YRE‘BlﬁéF‘Wﬁph@n?rhﬁ%PﬁYBBenYlmaleimide

N- 0- ”EthOXyphea¥h€§ﬁ§lﬁhgﬁylﬁaMeﬁhﬁﬁéhON¥Hhﬁ@fh?ﬁkﬁéﬂyﬂﬁaﬁggmide
N- p- met hoxyphenyl mal ei m de and N-substituted el m des such as

N- cycl ohexyl Napemﬁtwlphanﬁﬂrmailelmnﬁyl, Eommghugxypbhnxémstlymnée
- hyl
a- met hy E%yrﬁnﬁ me?hX%ﬂéhég%Eﬁgielﬁhﬁ %% r%%tﬁbxyé%%ﬁ #Fimi??fene,

p- chl orostyrene, rene oxy yrene,; OXYS

o- Vi nyl benzyhﬁEtN\-}éutﬁﬁhetrutedTmnIlﬁy.hﬂdﬁéyéufﬁi h;INeéjﬂeloh@xymai@mzaé jret hyl
ether, o-vinylbenzylglycidyl ether, mvinylbenzylglycidyl ether and

p- V|nyIbenzyﬁgpyéta9lV%QY%HGOWDRMﬁﬂﬁ;Sﬂﬁ@haﬁsstﬁﬁéhé awumethyds tiyreneene;

nsatr at ed_636aaYIEBLEEn8UCH-FnFRtbYLehS, (BEVEMGIRURRR. ot Y]

(meth)acryl ate, n=propyl nmet h)acryl ate, i-propy acryl ate, n-butyl
(neth)acrylapepthbgserenethpameyhaxystyeenbutwkmethekyﬁayryhate t - butyl

th | at th t h | |
(et ) ol apemetbfigERYEERDY oLRThRERIY IhEenganUeb YRy oY,
(meth)acryl afne;rlﬁytnbdhﬁylhuthlyl( sehbYracpylrahglvedzRyaeekybueyher,

(meth)acrylate, all (nmeth)acrylate, benzyl (meth)acrylate, cyclohexyl
(neth)acrylaPeVlﬁﬁég9PzY€ﬁéﬂﬁ}§¥ﬂyPéb@r ZmﬁEFHBiyéPHYﬂQGWEFHY&CP?P&Fe 25

2- phenoxyet hyh g(FEL 1NPLEh 24 B 1§81 BPXinRI Y §B8n8LYSQLh as indene and

l-methylindene; unsaturated carboxylates such as methyl

15 (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate,

20 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate,
4-hydroxybutyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, 2-methoxyethyl (meth)acrylate,

25 2-phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate, methoxydipropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylate,

30 2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
(meth)acrylate; unsaturated aminoalkyl carboxylates such as
2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl (meth)acrylate, 3-aminopropyl



(méth)acryl ate, nethoxytriethylene glycol (nmeth)acrylate, methoxypropylene

. glycol (neth)acrylate, nethoxydipropylene glycol (nmeth)acrylate, isobornyl

(meth)acryl ate, dicyclopentadi enyl (nmeth)acrylate, 30
2- hydr oxy- 3- phenoxypropyl (neth)acrylate and glycerol (neth)acrylate;
unsat urated am noal kyl carboxyl ates suchias 2-am noethyl (neth)acryl ate,
2-di met hyl am noet hyl (nmeth)acryl ate, 2-am nopropyl (neth)acrylate, ‘
2- di met hyl ani{ meth ppytylate hand r ¥ dime t By hamhoppoppyl 18me thipabyrataykat e and
3-di et hyl am nopy o nejh)acrylate; upsaturated gl ycidyl _.carboxyl at es
such as gl yc'i"ﬁ‘?? u?&?ﬁ)%&%@ ;c%‘?\%ygﬁﬁﬁﬁxfﬂl‘ﬁ]?egssﬁiﬁxégysi nyl ~acet at e,
vinyl propio(waéeh)¥thyiabe} Yy ahel a0shvdtylabeszoate; ad ‘rmfi Uidd edc &t hers

yl gly

such as vinyl nethyl ether, vinyl ethyl ether and all ci dyl ether;
vi nyl cyani déiRBhpBLAREOBAER, BANYhePRi¥ERYE oAREr VivylabenEeabaerylonitrile

and vingli | ;Eg%aé 1. S t 1 de,
a-chl or o?‘agcry a%?g%@%{r:]%&l\f - yd;%%lﬁt s;:%'%gi( ﬁrrig'fc' E?gc?fl?é%edg%ﬁg%%%ﬁ%hat I C
conj ugat ed dethes asuichlagl dlseidihditber,; vinpl eyardde cbhinpoopdsnsucdhese

copol yneri zabl e unsat urat ed nononers mai]/ be used_. alone_or in conbination of
two or nore.a®ufmeth) aeTeboRitEbber yAeFlhiapracoriaritaies ABAoners, 15

MACT OMDNONEr §:indh s8bEE | Eyhedagn! €h8heesaraahydt @xyekhivh akneth)acrylate,
benzyl (rmeth)acrylate and glycerol (nmeth)acrylate are preferred. Qut of the

nacr onononer émetipdagryjamhée e cnboneasrphampde yamed N4 2 (hgpplgeye thnt e
e TG (BPRRAELLPUIGLY ST BB SO R kLR A b IR e
preferred. The3pvetadiedeal kabpreneuahé ckionoprehée present invention is a
CopoL YT of 2 ST RO r0y0neont bt s SNSAL M A1 TRISTRE 0B

alone or in combination of two or more.

Out of the above copolymerizable unsaturated monomers,

15 macromonomers, N-substituted maleimides, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol
(meth)acrylate are preferred. Out of the macromonomers,
polystyrene macromonomer and polymethyl (meth)acrylate
macromonomer are particularly preferred, and out of the

20 N-substituted maleimides, N-phenylmaleimide and
N-cyclohexylmaleimide are particularly preferred.

The preferred alkali-soluble resin in the present
invention is a copolymer of a carboxyl group-containing
unsaturated monomer and a copolymerizable unsaturated

25 monomer (to be referred to as “carboxyl group-containing
copolymer” hereinafter).

The carboxyl group-containing copolymer is preferably
a copolymer of a monomer mixture comprising (a) a carboxyl
group-containing unsaturated monomer and (b) at least one

30 selected from the group consisting of polystyrene
macromonomer, polymethyl (meth)acrylate macromonomer,
N-phenylmaleimide, N-cyclohexylmaleimide, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol

(meth)acrylate and optionally (c) at least one selected from



25 mononer (to be referred to as "carboxyl group-containing copolyner"

. hereinafter). The carboxyl group-containing copolyner is preferably a
copol ymer of a nononer mi xture conprising (a) a carboxyl group-containing
unsat urated nononer and (b) at |east one 30 selected fromthe group

consi sting of polystyrene macronononer, pglynethyl (neth)acrylate

macr onononer, N-phenyl mal ei m de, N-cycl ohexyl mal ei m de, 2-hydroxyet hyl
(et h) acryl atiee @eouylcénnlhtangybﬁtetgndngLymethyl (meth)acrylate and

optionally (c asi.one selecte rou |st ng of
Pyrene  reikhHPEaRchaROTREat e ARt phefkt  uerh) SRV ARE R LR, Pe
(neth)acrylaieféi@eaetor3&ereaﬂbbﬂymSgreapbexﬁtagﬁeﬁg eeﬁbaymbﬂg(qqpolyner
(I)" hereinafter). 51t is particularly preferably a copolyner of a nononer

m xture conp??%@h@aﬁh?ré carboxyl gr oup- contalnlng unsat ur at ed nononer

bt onal Iy monol 20 (At R Set T b a1 Ieh P S0 RO SRAPh A4 B ohbe 21

mfcarboxypolmtnpunéacbmpeismng(naohaacaybakglagdo@p)cahtahnaﬂg one sel ected
fromthe grou | St rene macronpnoner,

f | ol hyl
(ot h) acr ol SPBSAREFBRoRdTRRem e CHRE e Rl AT A L1G d PelBh ey T I e,

2-hydroxyet hyk ahnesbéaeiyhaiggroanént &HEtBbEEBMEQE? and gl ycerol 15
(meth)acrylate and optionally (c) at |east one selected from the group

conS|st|ng om08992eh@ethé@ﬁyleHéPHyaﬁhyliSEcc1RBF9Ia@déoh)acrylate and
phenyl th acr hate

Copol yreh® (19) eahBrEpRiTpaPr o136 T PR TRt Ehd et S0P End Paa Afoxy |

gr oup- cont ai meagtompmlsysmct(dd frbmctnelegzaoup)pmlnmxsrtmfg of b Iy etyyéne acid,

nDn0[2-(nEth%agg£ on kgéyeéngLE%ﬁghn th gg% late macromonomer,
N-phenylmaleimide, N-cyclohexylmaleimide, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol

15 (meth)acrylate and optionally (c) at least one selected from
the group consisting of styrene, methyl (meth)acrylate,
allyl (meth)acrylate and phenyl (meth)acrylate (to be
referred to as "carboxyl group-containing copolymer (II)"
hereinafter).

20 Illustrative examples of the carboxyl
group-containing copolymer (II) include a copolymer of
(meth)acrylic acid,
monof 2-(meth)acryloyloxyethyl]succinate, benzyl
(meth)acrylate and glycerol mono(meth)acrylate, copolymer

25 of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate,
N-phenylmaleimide, styrene and allyl (meth)acrylate,
copolymer of (meth)acrylic acid,
monof2-(meth)acryloyloxyethyl]succinate,

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

copolymer of (meth)acrylic acid,



(méth)acryl ate and gl ycerol nono(neth)acrylate, copolyner 25 of

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

N- phenyl mal ei m de, styrene and allyl (nmeth)acrylate, copolynmer of
(meth)acrylic acid, nono[2-(meth) acryl oyl oxyethyl]succinate, 30

N- phenyl nal ei m de, benzyl (neth)acrylatejgnd styrene, copolyner of
(meth)acrylic acid, nono[2-(neth) acryl oyl oxyethyl]succi nate,

N- cycl ohexyl mehe( Pt dReth) deefeogndxabtnly1 | seEB8iage gl ate, copol ymer of
(nmeth)acrylic acid, 15 _nonol[ 2-(neth) acryloyloxyethilﬁsuccinate,

N- cycl ohexyl NaferhraexybBalgimidgs nperzyl atBeBntiacryiake, and opbyYyeRe . of

(neth)acryligoﬁgigmefDQQF@mggﬁzgér9gﬁﬁlQ&igxyethyI]succinate, 5

N- phenyl nal el nT de, benzyl (neth)acrylate, gflycerol nono(neth)acrylate and
styrene, copobnpat?-imethdanrutoylozyetbili] suecanbbrypol ycaprol act one

t | at henyl i ni b | h | at | |
Tono( ot 1 achoPRREYInA1 BIS RS bEh AL e ERT A re iR e g veekEL, Yl Y and
2- hydr oxyet hitbnb (mébhaaeyyahee @ﬁﬂﬂﬁﬂyﬂﬁhegfcoF&&&hb%06f|dﬁéﬁﬁjébr*midStyrene

macr onononer and benzyl (meth)acrylate, copolynmer of (neth) acrylic acid,
pol ynet hyl @ebdh) @accprhoaypadyoapmodectand mengymethgakrydeyeat e,

copol yer of nC BRLY#REYLLR18E! dpeREDEY(nkeR) DL2GTLLEL CgaPdedyol yoer o

nono( et h) acry copolymer ‘o th)yacrylrc ~aci roxyet hyl
(et h) acryl amenafmebkhagkylabetdmdatymne, copollymer of (metih)acrylic acid,

2- hyd thyl . (net .at h th | at | f
(ot ) a1 1 ey Bhdh 2 bYpBo e B R by RO R bd AL BERY c CHRLETBRORE " copol ymer
of (neth) aC(MéEﬁ)aék?l%c“béiaL0561¥Eﬁ§£6h€1ﬂSchﬁBﬁMheE”ﬁhﬁ)Béhﬁ&ite and

styrene, copolynmer o neth)acrflic acid, polystyrene macronononer,
(meth)acrylate, copo

ymer of (meth)acrylic acid, polymethyl
(meth)acrylate macromonomer and benzyl (meth)acrylate,
copolymer of (meth)acrylic acid, benzyl (meth)acrylate and

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

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

25 macromonomer, 2-hydroxyethyl (meth)acrylate and benzyl
(meth)acrylate, copolymer of (meth)acrylic acid,
N-phenylmaleimide, benzyl (meth)acrylate and styrene, and
copolymer of (meth)acrylic acid, N-phenylmaleimide, benzyl
(meth)acrylate, glycerol mono(meth)acrylate and styrene.

30 The content of the carboxyl group-containing
unsaturated monomer in the carboxyl group-containing
copolymer is preferably 5 to 50 wt%, more preferably 10 to
40 wt%. When the content of the carboxyl group-containing

unsaturated monomer is lower than 5 wt$%, the solubility in



2- Hydroxyet hyl (neth)acryl ate and benzyl (neth)acrylate, copolyner of
(nmeth)acrylic acid, polynethyl (nmeth)acrylate 25 nacronononer,

2- hydroxyet hyl (neth)acrylate and benzyl (nmeth)acrylate, copol yner of
(meth)acrylic acid, N-phenylmaleimde, benzyl (neth)acrylate and styrene,
and copolynmer of (neth)acrylic acid, N-phenylmaleimde, benzyl
(meth)acrylate, glycerol nono(neth)acrylate and styrene. 30 The content of

t he carboxyl agr auRatondévelogerussatHeabptdaiiheaneadiftiba cankexyke
group-containing copolyner is preferably 5 to 50 w% nore preferably 10 to
40 Wt % WhenCPRROSLRERAtMBY 1PAECERBAXYPCR bip-cOntarhi g higker utheRd

mononer is | oy&f e NeRe 3oMutpi 14RS 89 /aPAT kA Y4 h%v%@orp%'} éf‘i:%l?ir Vel ppgr of

t he obtained radiation sensitivé conposition may wer an en the content
i s hi gher thaens$0iveZompes iddlarbingytbedameahoallidgh. désect gesuldf, vhen

radi atio sensitive_conposition.my becone too high. a resuylt, when 5
the radiati ofPEchefErbRoRoRBRELELER FORERUEFbR8a A, CAvEROPEACEPuabel oper,
the pixel s maykhal!lasfd1dgear) the pubslsaisy rand éhe frdnnther §@setphtéhe
formed pixels ga%@be roughened. The wei ght average nol ecul ar weight in terns

of polystyr@h ® Tl spafpee pd bhe- e RdiXedis @y heasewgdenad- by gel
per neat i on ChrOnatfﬂéa@QY%ﬁf;E%efégé'HQléQ%Y&Pt&eigﬁEaEMd ?%H%aQ%OOf the

al kali-soluble resin in the presen I nvention 1s prefera to
300, 000, norpopysterabey tdopelfeferdidd t@08s "Mw' hemednafiterdgecavhred! ar

weight in terns of 15 polystyrene (to be refer to.as."M" hereinafter

moasur edV byPRenShcPRERERETOLEBRaoEPaRAYEY GhEECel BLFRAnGoPgaRERt . <)
tetrahydrof ugagraffatBeushkldf LMeibh Ral @SEB1uB1ENEe PIR SN he gﬂ@@éh@n_ i's
preferably 3,000 to 60,000, nore referabIKQIS,OOO to 25,000. 20 By using

this al kal i - 3BVeBE&opessnPraleRaPspedi PPC 3% d08M, moFedPEefeRaktyisitive
conposi tion Baypg9+§X¢6b! 66b.

The number average molecular weight in terms of

15 polystyrene (to be referred to as "Mn" hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) of the alkali-soluble resin in the present
invention is preferably 3,000 to 60,000, more preferably
5,000 to 25,000.

20 By using this alkali-soluble resin having specific Mw
and Mn, a radiation sensitive composition having excellent
developability is obtained. Thereby, a pixel pattern having
a sharp edge can be formed, and the residue, stain or f£ilm
residue is hardly produced on the substrate and light

25 screening layer of an unexposed portion during development.

The Mw/Mn ratio of the alkali-soluble resin in the
present invention is preferably 1 to 5, more preferably 1
to 4.

In the present invention, the alkali-soluble resins

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

The amount of the alkali-soluble resin in the present
invention is preferably 10 to 1,000 parts by weight, more
preferably 20 to 500 parts by weight based on 100 parts by
weight of the pigment (A). When the amount of the



devel opability is obtained. Thereby, a pixel pattern having a sharp edge
can be fornmed, and the residue, stain or film residue is hardly produced on
the substrate and |ight 25 screening | ayer of an unexposed portion during
devel opment. The Mwm Mh ratio of the alkali-soluble resin in the present
invention is preferably 1 to 5, nore preferably 1 to 4. In the present

I nvention, the alkali-soluble resins 30 may be used al one or in conbination

of two or nDgBkalDescIWIE rfsilihesadridlies @hdpl o ReHts by WEEgRE &Y
i nvention is eferably 10 to 1,000 parts by weight, nore ghgferably 20 to

500 parts by2 td?%E$RP%PﬂhBUYﬁ@?Ysl?WerMEQEh% %¥a%%e°5| £ilm) . Wen
the amount of %J‘;@Téﬁ F% ééﬁ)'o% Eﬁ 'éhﬂsstzsa[]?é 8 19aRt L%Ié@e;&ﬁ%}éoy

wei ght, the ower, a stain”or
resi due may bayer O@Iﬂcad lmexpmsedlbgoraimandmergl‘uhescmrwnmg.s IJ@rEgemf an

unexposed portio en_t he anmount 5 than 1 00 arts wei ght,

t he concgnt r?ﬂ‘?"bﬁ‘ &Vg&tﬁgrgﬁg?%ﬁﬁel%cokﬁggq%}cﬁqw gﬂ ein[t may be
difficult topeasmésVeelidtiv@igeion 0l MessbeNot ey ‘@et&if'f:f.élhm: to (O

pol yfuncti onal nonomer 10 The pol yfunctional nononmer in the present

invention iachlievmotke FRNISH €O0ECHrshberdbl| 9fedi tRabnefilBat urated bonds
in the nol ecul e. Exanpl es of the pol yfunctional nononer include
di (nmeth)acryl ates of an al kyl ene gl ycol such as ethylene 15 glycol and

propylene gl ycdic) @o@wﬁhhb&dmmb&ta&n@Mea pol yal kyl ene gl ycol exenplified by

pol yet hyl ene gl ycal s suc as a d| ne chol obtalned by the
condensé’lol on of "t we &0%’@% m ‘V&ﬂg ey RS YRR ene

glycols suchsas mokbhid® ARy HWE Vr GRS rwiﬁaeztmam%mdﬁ%ed% of

two or nore propyl ene glycol nolecules; poly(neth)acrylates of a polyhydric
al cohol havilbenas oinnphe molecule.

Examples of the polyfunctional monomer include
di(meth)acrylates of an alkylene glycol such as ethylene

15 glycol and propylene glycol; di(meth)acrylates of a
polyalkylene glycol exemplified by polyethylene glycols such
as a diethylene glycol obtained by the condensation of two
or more ethylene glycol molecules and polypropylene glycols
such as a dipropylene glycol obtained by the condensation

20 of two or more propylene glycol molecules;
poly(meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
thereof such as glycerin, trimethylolpropane,
pentaerythritol and dipentaerythritol;

25 oligo(meth)acrylates such as polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;
di(meth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1,3-butadiene having a hydroxyl
group at both terminals, polyisoprene having a hydroxyl group

30 at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and
tris[2-(meth)acryloyloxyethyl]phosphate.

Out of these polyfunctional monomers,

poly(meth)acrylates of a polyhydric alcohol having 3 or more



hydr oxyl groups and di carboxylic acid nodified products thereof such as

. glycerin, trinethylol propane, pentaerythritol and dipentaerythritol; 25

ol i go(nmeth)acryl ates such as pol yester, epoxy resin, urethane resin, alkyd
resin, silicone resin and spiran resin; di(neth)acrylates of a polyner
having a hydroxyl group at both termnajg such as poly-1,3-butadi ene having
a hydroxyl group at both term nals, polyisoprene having a hydroxyl group 30

at both ter nhyafsxﬁmd%ﬁehﬁsaaﬁal é@&&ﬂﬁoﬁ?ﬂ.@gaéiHYHBQH’li.edg?QHEuéi:stt h
termnals; and tris[2-(nmeth)acryl oyl oxyethyl]phosphate. Qut of these

pol yf unct i ontherendmne prefeiryFedet &5 fxeppdiids ast by Polnethiielprepsee havi ng
3 18 | ] I M duct

thereof are 5Fol e fifacgPUPs SpenPalPEbRIYLLE, REL ndRE) abEd RESCUCS

tri (meth)acrypeataerpehtaeoyt betra(methjaeth)lateyl dipentpepyaheytbiit ol

tetra(neth)acrgla%e, di pentaerythritqgl 5 Eenta nmet h)acryl ate and
di pent aeryt hPERbER mﬁEQégﬁEYﬁ?5€r9P9tg?P?? A_TRYPBLpPopane triacryl ate,

pent aerythriaekagﬁé@ﬁwbe&@aead o P A8 Y3 18+ dPAne hEXBRCEY1 A, are

particularly preferred betause they provide pixels having excellent
strengt h andpentaec¥thbnbbohnssiagnylader and| ¢ipentaesythsifitd or the film

residue on the_substrate __.and_lLight,screenj |Layver of an,unexposed.portion.
The shove. [ DExPHERYIAEE ofliDart 900 B8 PR oM e S0 80 HRTIRST AR " o
or nmore. Thepagelsth&fiddexpeentchtesagt Aadeurifadd empbeRfaks dihd
invention is preferably 5 to 500 parts by weight, nore greferably 20 to 300
parts byl Qei GRFCHESRECHHCE (b SFRdls opytheeh Mt Tesidye griihe-s@psbiateesin

2 o RSB Sl ok SaBlHIUTEE A0S TRETE RGP el A 0oL
deteriorate &ndcutienalhmonomens may ke geed hdone00rpant comyination of
two or more.

The amount of the polyfunctional monomer in the present

15 dinvention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the formed pixels may

20 deteriorate and when the amount is larger than 500 parts by
weight, the alkali developability may lower, or a stain or
the £ilm residue may be produced on the substrate and light
screening layer of an unexposed portion.

In the present invention, a monofunctional monomer

25 having one polymerizable unsaturated bond may be used in
conjunction with the polyfunctional monomer.

Examples of the above monofunctional monomer include
carboxyl group-containing unsaturated monomers and
copolymerizable unsaturated monomers enumerated for the

30 above alkali-soluble resin (B), N-vinyl-containing nitrogen
heterocyclic compounds such as N-vinylsuccinimide,
N-vinylpyrrolidone, N-vinylphthalimide,
N-vinyl-2-piperidone, N-vinyl-e-caprolactam,

N-vinylpyrrole, N-vinylpyrrolidine, N-vinylimidazole,



wei‘ght, the al kali developability may lower, or a stain or the filmresidue
may be produced on the substrate and light screening |ayer of an unexposed
portion. In the present invention, a nonofunctional nmononer 25 having one
pol ymeri zabl e unsaturated bond nay be used in conjunction with the

pol yfunctional nononer. Exanples of the ggove nmonofunctional nononer include
car boxyl group-containing unsaturated nononmers and copol yneri zabl e

unsat urat ed RPREAPLSmeAHABNAGHEl ON-IRAY39naboke Al-kahiy190ldelliger,esin (B),
N-vinyl -containing nitrogen heterocyclic conpounds such as

N-vi nyl succi Nr#igglbepzimagdpgolecl NavhRyleprybagepat it vinnépiperidine,
N-vi nyl - 2- pi ger, . Layl - ExC Nvinyl pyrrol e,
N—vinyIpyrroﬁig#ﬁg?skpe?%%ﬁ¥%fdgzgﬁégh%ékg&b%ﬁﬁélF%?dazolidine,

N-vi nyl i ndol B-vilaylphehosakine,; abidviNaymbeh)aeirgaosglamorishviliylecandazol e,
N-vi nyl pi peri di ne, N—vigg 1 perazine, N-vinylnorpholine and

|
N-vi nyl pienoRSPRAECiahdY Y FHtaR e My P30P mdt- A RRAZLP &V % bERadEREREY

avai | abl e MEEQQucA/h%QOTaago%iGeﬂeﬁﬁeaie@ﬁaﬁstrpr goduced tly yToagosei
Chem cal Industry Co., Ltd.). These nonofunctional nononers may be used

al one or in conbi Baesemariofurciiompt monfimersnmayt befusded atmms gacinonal
nononmer in thgmgnes 95 19 inven&iog IS preferably 90 wt% or | ess, nore
preferably 559561 °Pegs ngeg ofi°Ffe total anount of the pol yfuncti onal

mononmer and the noPRé WidinaE tHEMER6fuNBENoh 4R nivHuMEr ©h tHd'Bresent
monof unctional nonomer is larger than 90 w% the strength and surface
smoot hnek® o nVABLABANEE PTrREFEabhhy 20 37ide &t iless-e more PyefagnRiyon0

sensitive ragigal, gfé?s[[ YUt 239€Phe 18l AU 0L RE! pbYSehAdL §8hal
gener ati ng agent fto e sinply re erredito as19radicalﬁgegerat|ng agent" 20
her ei naf t er ) monombe anésdre momomnicdionalamonapewnd Whexlthe amount of

the monofunctional monomer is larger than 90 wt%, the

strength and surface smoothness of the formed pixels may

15 deteriorate.

- (D) radiation sensitive radical generating agent -

The radiation sensitive radical generating agent (to
be simply referred to as "radical generating agent”

20 hereinafter) in the present invention is a compound which
forms a radical capable of initiating the polymerization of
the above polyfunctional monomer (C) and the optionally used
monofunctional monomer upon exposure to visible radiation,
ultraviolet radiation, far ultraviolet radiation, electron

25 radiation or X-radiation.

Examples of the radical generating agent include an
acetophenone-based compound, biimidazole-based compound,
triazine-based compound, benzoin-based compound,
benzophenone-based compound, &-diketone-based compound,

30 polynuclear quinone-based compound, xanthone-based
compound and diazo-based compound.

In the present invention, the above radical generating
agents may be used alone or in combination of two or more.

The radical generating agent in the present invention is



forms a radical capable of initiating the polynerization of the above

pol yfuncti onal nmononer (C) and the optionally used nonofunctional nononer
upon exposure to visible radiation, wultraviolet radiation, far ultraviolet
radi ation, electron 25 radiation or X-radiation. Exanples of the radical
generating agent include an acetophenongy based conpound, bii m dazol e-based
conpound, triazine-based conpound, benzoi n-based conpound,

benzophenongtesetasDipotindastVolliek ebdaetbasetom Orf® Withup Hdbrxalstiug ear
qui none- based_conmpound, xant hone-based conpound and_di azo-based conpound.
I'n the preséif 3MATRTPRCAIRE NRIRA rcAMRANGe Rt HRidRZoIyePREeRmy be used

al one or irlégmggﬁﬁﬁi&ﬂh(@rig!&ﬁﬁfﬁggéh cdiSousgll cal generating agent in the
a

present invention Is 20 preferably at |east one selected fromthe group
consi sting of an Ecethsplpresentbadgee tuimpourithe Enovndaxad &-Heaswdliaaditpound

and triazine-based conpound. .In_the present invention,  the amunt .qf the
bl 5 st FiS TRt 18 prag el BS D 61 B 88 bt s B e Mror e
preferably Indfe Gropstsbly Meilslo based BY *w@OgRErbasedYonel @hitpaytd he

pol yfunctional nononer (C) or 100 parts b wei ght of the total of the

pol yf unct i oY weskBHe ofatihet Pely furet Lprat drrnonsidifar orWheR RaetaRiunt of
th di cal 0. t ' | ' it
® ol i o) HELEBETSR 00 BOEI 4 SIF Ly 0AN i BRlon L@ | T

be difficult aving a pre erm ne p1r xel  pattern
due to i ncompbredtfunctiomgabynexgoenr e. Wikan thieshamamntniofi $hleargeiddlan 80

arts by weight, the forned pixels _.my fall qoff fromthe substrate durin
devel optont  STRSTREIRG AT LReSHALI S A- B4<RRE b W BEAE Sut Lomathe

preferred ragl cals GRAAMAE LSO BEBNEScb Dot Nei ¥ &S BRk inQVE Pk t d il il
2- hydr oxy- 2- net hyl - | - phenyl propan-1 - one,

2-met hyl - | - [Bixebtpattern)direha Lnzonplsiel cHsingpRoRBPOSUre.  When

the amount is larger than 80 parts by weight, the formed pixels
may fall off from the substrate during development.

15 Examples of the acetophenone-based compound out of the
preferred radical generating agents in the present invention
include 2-hydroxy-2-methyl-1l-phenylpropan-1-one,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropanone-
1,

20 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1, l-hydroxycyclohexyl- phenyl ketone, | .
2,2-dimethoxy-1,2-diphenylethan-1-one, 1,2-octanedione
and 1-[4-(phenylthio)phenyl]-2-(O-benzoyloxime).

Out of these acetophenone-based compounds,

25 2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropanone-
1, |
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1, 1,2-octanedione and
1-{4-(phenylthio)phenyl]-2-(0O-benzoyloxime) are

30 particularly preferred.

The above acetophenone-based compounds may be used
alone or in combination of two or more.
When the acetophenone-based compound is used as the

radical generating agent in the present invention, the amount



20°2- benzyl - 2- di net hyl am no- | - (4- nor phol i nophenyl ) but anone- 1,

1- hydr oxycycl ohexyl phenyl ketone, 2,2-dinethoxy-1, 2-di phenyl et han-1-one,

1, 2-oct anedi one and 1-[4-(phenylthio)phenyl]-2-(0 benzoyl oxinme). Qut of

t hese acet ophenone-based compounds, 25

2-met hyl -1 -[ 4- (et hyl t hi o) phenyl ] - 2- nDrpQﬁlinopropanone- 1,

2- benzyl - 2- di net hyl am no-| - (4- nor phol i nophenyl ) but anone- 1, 1, 2-octanedi one
and 1-[4- (pr@ﬁwwbe)a%@mhbn% -b@skangemborhdels yrare3ddd bi.od! 8blao
preferred. The above acetophenone-based conpounds may be used alone or in
conbi nat i on PATESWbHrvebglt , ipere tPiee feealihehoire - ar bt M el gt used as

the acet opnchiniroabebly dtiRendb Y’y BESEact B s BRAUR 2 CE, 1y
nore pref er apaytd blyowéDgipaiotfst iy pwayghhptlpaammﬂcané:y (g0 e:f:enablyaﬁté o] 30

parts by weight ba ed n 100 arts b of the pol yfunctional nonomner
0G o 160 B (e iy oot RR e RE Tt MO AR INGE DHPOTBRaE oAt RAer and

the nonof unﬁéﬁ%cﬂp@ﬂaﬁrm&m t(%ermr&ateumshbfeﬁ&tmﬁaaire:ﬁohémeySfQ) . Wen
t he amount of the acet ophenone-based conpound is smaller than 0.01 part by

wei ght, it nagedp. dinfar; ihe amoudpist afntheoaﬂ@tophem@ueﬁawq:@ compeured er ni ned

pi xel patterp 10 nc Iet [ RQsure. n unt is
| arger than B sﬁ%fj#ﬁge%az el gma r%;’b vglad"%‘l xellgc r’rﬁy PSI lf{:ﬂ'?u F‘r?t he
substrate duabﬂglﬂeu&idmmerftllt@tamkz&agoa phedebermihednpiteg D! ga tesed

conpound include 2,2'-bis(2-chlorophenyl)-4,4",5 5 -tetrakis(4- 15
et hoxyca®ongRphepylpcampicte GnEing| Y exposure. When the amount is

2,2" -bis(2- bi en;‘?‘%ﬁﬂ éJOA% arts by %E%Lts(%he formed pixels may fall

ethoxycarbony 1 mdazol e,
2,2" -bis(2- chfﬁrﬁphmn?h? guiastBate- derxaphéayelapment.

Examples of the above biimidazole-based compound

include 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis(4-

15 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"-
biimidazole,

20 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,
2,2'-bis(2-bromophenyl)-4,4',5,5'-tetraphenyl-1,2’-

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

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

biimidazole and



bi f m dazol e, 20 2,2'-bis(2,4-dichlorophenyl)-4,4",5,5 -tetraphenyl-1,2"-
biimdazole, 2,2 -bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl -1,

2' -biimdazole, 2,2'-bis(2-bronmophenyl)-4,4",5 5 -tetraphenyl-1,2"- 25

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

bii mdazole and 2,2'-bis(2,4,6-tribromophgnyl)-4,4",5,5 -tetraphenyl -

1,2 -biimdazole. 30 Qut of these biim dazol e-based conpounds,

2,2' -bi s(2-ch) oraphe(y) 3 ; 6-¥riéhboréshempheny) 41, 2, 5 btétidpreongl-1,
2,2'-bis(2,4-dichl orophenyl)-4,4'",5 5 -tetraphenyl-1,2"'- biimdazole and 22
2,2' -bi s(2, £ 6kl ?)b% )RHeGerEed; -Q%‘Eraphenyl -1, 2'-biimdazole are
preferred, a;p,dZ'-ij?s'_ciJIéi&iéﬁ?%%%@ééﬂpbgwlA*ﬁsﬂsfﬁétraﬁﬁé fepys- 1, 2° -

biimdazole i's particularly p The above bii m dazof e-based
conpounds hdveimidaioatis spaubicuiarly preteéveed; do not produce foreign

matter sych as a l}}uﬁn%/‘ib&% y,gqm%gggitﬁ- | gﬁ EBSS%BL&S“&V hae\&e%tﬁitl%r}g: smal |

S
sensitivity, can f pronote a curing reactront by eXposure

amount of ensspybENTt¥das anebleatise do ot Peoliidec@birk®fni Ma Bbet NAXdIOSed
portion. Therefore, the coating filmafter exposure is clearl%%divided into
a cured port3oren iR EHPEVEH RBredvet oprd anerefiRhtated BayeiBhIhavi ng high

P g def | i 1S Cal ST TR CRATT I B et B had e Sh P RS, i ch
I s not underwith &hsmabbvanmduntn olfizenerdnsedl cbogoumls cayséda usadingl one or
In Conbh%atiéggéﬁiégwﬁﬁwaﬁnﬁgéxposed portion. Therefore, the coating
film after exposure is clearly divided into a cured portion
insoluble in a developer and an uncured portion having high
solubility in a developer, thereby making it possible to form
a high-definition color filter having a predetermined pixel
15 pattern which is not undercut.
The above biimidazole-based compounds may be used
alone or in combination of two or more.
When the biimidazole-based compound is used as the
radical generating agent in the present invention, the amount
20 of the biimidazole-based compound is preferably 0.01 to 40
parts by weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by weight based on 100
parts by weight of the polyfunctional monomer (C) or 100 parts
by weight of the total of the polyfunctional monomer and the
25 monofunctional monomer (when the monofunctional monomer is
used). When the amount of the biimidazole-based compound
is smaller than 0.01 part by weight, it may be difficult to
obtain a color filter having a predetermined pixel pattern
due to incomplete curing by exposure. When the amount is
30 larger than 40 parts by weight, the formed pixels may fall

off from the substrate, or the f£film surface of the formed

pixels may be roughened during development.

- hydrogen donor -



When the biim dazol e-based conmpound is used as the radical generating agent
in the present invention, the amount 20 of the biim dazol e-based conpound
is preferably 0.01 to 40 parts by weight, nore preferably 1 to 30 parts by
wei ght, particularly preferably 1 to 20 parts by wei ght based on 100 parts
by wei ght of the polyfunctional nononmer 4£) or 100 parts by weight of the
total of the polyfunctional nononer and the 25 nonofunctional nononer (when

t he nonof unct i onalyHEM KRS bSimitspsb1e Wiaked heo of dded as the
bi i m dazol e-based conpound is smaller than 0.01 part by weight, it may be

difficult toradbeal ngenesrbing|agent i Hee PEPeeRt chRTPRELPN xelt phst er n
due to i i . . . | | 40
par s by wel BFEE STRELY arve 51 PERJURe AR A B, PAD 01 Qi B Aadd O0

film surfacedaot hto f funtlder pimptevernyehei t bubtened during devel opnent. -

hydr ogen donor 23 _ When t bj i m dazgl e- based co und js used as the
radi cal Generati ngrAyerf™™ n @%%‘ée‘ﬂqnqﬁvéﬁi‘bﬁﬁ iTeTSID JPRART Bl y used in

conj unction &@xﬁgoﬁﬂ& whQlchOvh A 9 roxd BedeRya#8geh 4tbr ¥bid'8hdk BRI Rdrmed
sensitivity. 5 The term "hydrogen donor”™ as used herein neans a conpound

whi ch can privomethe hyidinidazolenbased compeundfepordexposnre he

bi i m dazol e- based gomound upon. exposure., The hydrogen donor in the present

i nvention is pr ef'@?‘%ﬁ"ﬂ/ Iéo%egl} c%%rf a%-lb%sg'be C%Ifﬁ)%?fh%g]ol}v%l}ltla%l nes based 10
conpound def phetle hebEY N EhOcap ben abayed nesmpPlnd- basenl aniperbdséd a
compound having a benzene ring or a hetero ring as a nother nucleus and 1
or norel0r cFRPRPYYd 1defined heEehpRELPYMbly 1 or 2 nercapto groups directly

bonded to the not hgle Nied @ISnd L Qaptlan DEadsd &4 &rpdafs"mﬁglp&&mbased

hydr ogen donor" hereinafter). The above am ne-based conpou I's a conpound
havi ng having a benzene ring or a hetero ring as a mother nucleus

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

15 be referred to as "mercaptan-based hydrogen donor”
hereinafter).

The above amine-based compound is a compound having
a benzene ring or a hetero ring as a mother nucleus and 1
or more, preferably 1 to 3, more preferably 1 or 2 amino groups

20 directly bonded to the mother nucleus (to be referred to as
"amine-based hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and
an amino group at the same time.

A detailed description is subsequently given of these

25 hydrogen donors.

The mercaptan-based hydrogen donor may have at least
one benzene ring or hetero ring, or both of them. When it
has two or more of the rings, a fused ring may or may not
be formed.

30 When the mercaptan-based hydrogen donor has two or more
mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,

as far as at least one free mercapto group remains, the



a benzene ring or a hetero ring as a nother nucleus and 1 or nore,
preferably 1 to 3, nore preferably 1 or 2 am no groups 20 directly bonded to
the nother nucleus (to be referred to as "am ne-based hydrogen donor™

herei nafter). These hydrogen donors may have a nercapto group and an am no
group at the same tinme. A detailed descrpption is subsequently given of
these 25 hydrogen donors. The nercapt an-based hydrogen donor nay have at

| east one bmezeaptahnga@édhﬁya&egéhnaonet Rayhnatet Bestrbeirall uhas two or
nore of the rings, a fused ring may or not _ be forned. 30 Wen the

mer capt an- ba$BdWRLER Jljih T ﬁ&§mtsvxér6rb?|%¢%d tRILERD By Gupdvadsntar as
at |east one,ig Sﬁlge%% SuPhOH® ar § &ﬂéneagi(rc%@ﬁar aI est‘ifucttliﬁ‘ 386 ¢

mer capt o groupS nay substituted y an al or aryl group.
Further, asihawhachatwbeguviifuneatome aeecapndegrbqgethealms thhefdzdm
nercaptaq%basgd h droggn donor may have a structural unit in which two
sul fur ifs} lfiggethe by a divalent organic group such as an

al kyl ene group, orrarsheg¢t uhal mepchpthfi-vhsel hyarsykhUtoab@mag’ ®ebonded
together in the form 5 of a disulfide. Further, the nercaptan-based

hydrogen don§tbgkythEeds bys@i Cardexyy STesPhoHkoFeas oA BFEOMTony |

b s
SUbst ] tuted BhaGRy e o A eayonk bodlyd B oRa T BRKSRR oA Broup ¢ her
t han t he nersapsmigumeﬂ(phenﬁxgmptbsngﬂ gitosipmerc ajttailleaged upy dtogen donor

includehf merca tobenz h|a ijéterrercapt%benzoxa ol.e,
2- mer ca %beﬁ?ﬁ ﬁ98828 er2 GaPte GrogPigilazol e and 15

2- mer capt o- 2, 5- d'”EkhMbiEbn@@YEhﬂb“ﬁer@HthB bagsa AREEagkanabased hydrogen
donors, include 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and

15 2-mercapto-2,5-dimethylaminopyridine.

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

20 The amine-based hydrogen donor may have at least one
benzene ring or hetero ring, or both of them. When it has
two or more of the rings, a fused ring may or may not be formed.

At least one amino group of the amine-based hydrogen
donor may be substituted by an alkyl group or substituted

25 alkyl group. The amine-based hydrogen donor may be
substituted by a carboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a
position other than the amino group(s).

30 Examples of the above amine-based hydrogen donor
include 4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,

ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoic



2- frer capt obenzot hi azol e and 2-ner capt obenzoxazol e are preferred, and

2- mer capt obenzot hi azole is particularly preferred. 20 The am ne-based

hydr ogen donor nay have at |east one benzene ring or hetero ring, or both
of them Wen it has tw or nore of the rings, a fused ring may or may not
be formed. At |east one am no group of tjw am ne-based hydrogen donor may
be substituted by an al kyl group or substituted 25 alkyl group. The

am ne- based dwid aged godiie teyldrisoheizdniedi Ty, a carboxyl group,
al koxycar bonyl group, substituted al koxycarbonyl group, phenoxycarbonyl
group, substitut é?i‘tprfbfncﬁ&ﬁc?ﬁ e Rt SYdragen dYPWH{r at a  position

other than the, e,m{v,_g amBto Hiferind Ngn@bove am ne-based hydrogen
donor include 4, %IS d|nethylan1no)benzophenone

4, g' bi f,(dl et hyl -abnmbc}iﬁ@mpammbbenmmg!m aaﬁrmcmgﬁeﬂpﬁ‘mlar@nd
4-
4-di mot ny ard nhoee e SN Eem S ALY B Rt e, qut of

t hese amluyﬁxgighf@@rogen donors, 4,4'- bls(dlnethylan1no)benzophenone and
4, 4" - bi s(di et hyl am no) benzo henone are preferred, and 5
4, 4" - bi s(di et hyl arﬁ%?ﬁ'&ﬁ?ﬁ%ﬁéﬁ@n@ﬂ%OSQPtqftftﬂ%rsley'-veﬁr 8fct Se@simiger

am ne- based fygt age, er t édfc%i’e ?%érdggfr?%%%é&@rotﬁé/fntl‘éﬁ?naa radi cal

generating agent ot sed conmpound 1s used. 10 In the
pr esent |nvw¢1mﬂaz¢Eaﬂa@s’@dmommmddm1msednay be used alone or in

conbi natji.on of t or,.nore. A .conhinat.i on eas ner capt an- based
hydr ogert®donor G SRS e HH atlt?é%'e cﬂbtf’d'e% (?rgqr% %r et abl y

used becausemé}heoé olis&d #1oeé Sohainll yomsdAa®fdn feOMwbdeod msedst mate during
devel opment and have hi gh strength and
combination of at least one mercaptan-based hydrogen donor
and at least one amine-based hydrogen donor is preferably
used because the formed pixels hardly fall off from the
15 substrate during development and have high strength and
sensitivity.

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

20 4,4’ -bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole and
4,4'-bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole and
4,4'-bis(dimethylamino)benzophenone, and combination of

25 2-mercaptobenzoxazole and
4,4'-bis(diethylamino)benzophenone. Out of these
combinations, a combination of 2-mercaptobenzothiazole and
4,4'-bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole and

30 4,4'-bis(diethylamino)benzophenone are more preferred, and
a combination of 2-mercaptobenzothiazole and
4,4'-bis(diethylamino)benzophenone is particularly
preferred.

The weight ratio of the mercaptan-based hydrogen donor



sensitivity. Preferred exanples of the conbination of the nercaptan-based
hydr ogen donor and the am ne-based hydrogen donor include a conbination of
2- mer capt obenzot hi azol e and 20 4, 4' - bi s(di net hyl am no) benzophenone,

conbi nati on of 2-mercaptobenzot hi azol e and

4, 4' -bi s(di et hyl am no) benzophenone, conbjgati on of 2-nercapt obenzoxazol e
and 4, 4'-bis(di net hyl am no) benzophenone, and conbi nati on of 25

2- mer capt obet@ @tz e narbased hiaasbdéﬂtdtyrlcammp):henéeﬁbeﬁaﬁeonCbrf te t hese
conbi nati ons, a conbi nati on _of nmer capt obenzot hi azol e and

4,4 -bis(di &W%ﬁﬁ%mﬁ%mmnaﬂa 9T Abithst aBhngrbased hydrogen

2- mer capt obefg R aQ @rardra®i4 4 1bts (i £l M&%BQEQQQ%QW@“P”@O aqr.g nore
preferred and a conbi nation of 2-mercaptobenzothi azol e and

- bi s(di et hyl arﬂhﬂx) maprm |dtp1pm tisswsed yin p:vceTJermétiorfrhreltm ght
ratlo of the rre ca r n Qr to the am ne base dr ogen
donor in the ﬁ' t‘E'I%aql ??@'ﬁ%% %ﬂ'nbéé%a’rr%ﬁ?f"ogeﬂvﬁ%ﬁ%)?na &“%v
am ne- based éw&ﬁmg&rf t@@nnydrageheaeﬁ@blm preflerabl4ds ononetoref gy 1:1 to

1: 3. When the hydrogen donor is used in conjunction with 5 the
bi i ni dazol e- PRSI FoFpIUREL | PrefRTppEchtte R R2%hs BYicweh@tint of the

hydrogen dongt i ol gf 9 40 RPph3tshy t bAl fRy ably 1
to 30 parts yrmecl:lg% ﬂ}qilc%%%/ preferg%l‘%ys ¥%2%%arts(e§y %'Cﬁ{rt based
on 100 partpablysw‘gmiglmt offeh@ pbydnocitdnahlmoyromzr (C) cmMO(qusis 10
by weig of _the .t t he | yfupct i onal_. nonaner .and t he f nctlonal
m)norrerq%) Y Mt thSFuﬁ?:? !1:0%1%[(5. ﬁﬁng%#%rpqr}?fu&c onal,geRopRE %H‘rg € of the
hydr ogen donfénéfusd®léfal tiidiiomdkx Qivhed thBymoRs 8lhctibhatimn@témef igprovi ng
sensitivity rray | ower. When the ampunt is larger than 40 parts by wei ght,

uséd). When the amount of the hydrogen donor is smaller than

0.01 part by weight, its effect of improving sensitivity may

lower. When the amount is larger than 40 parts by weight,

15 the formed pixels may fall off from the substrate during

development.

Examples of the above triazine-based compound include
triazine-based compounds having a halomethyl group such as

20 2,4,6-tris(trichloromethyl)-~-s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine,
2-[2-(furan-2-yl)ethenyl]-4,6-bis(trichloromethyl)-s-

25 triazine,
2-[2-(4-diethylamino-2-methylphenyl)ethenyl]-4,6-bis
(trichloromethyl)-s-triazine,
2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-bis(trichlorometh
vl)-s-triazine,

30 2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine,
2-(4-ethoxystyryl)-4,6-bis(trichloromethyl)-s-triazine
and 2-(4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s-
triazine.

Out of these triazine-based compounds,



15*the formed pixels may fall off fromthe substrate during devel opnent.
Exanpl es of the above triazi ne-based conpound include triazine-based
conpounds havi ng a hal onet hyl group such as 20
2,4,6-tris(trichloronethyl)-s-triazine,
2-nmet hyl -4, 6-bi s(trichloromethyl)-s-triag#yne,
-(5-nmethyl furan-2-yl)ethenyl]-4,6-bis (trichloronethyl)-s-triazine,
(furan-2- vb)eshenaiﬂneﬂhsxiﬂbnéﬁyio;étnémn hy| §-6is25 triazine,
(4-di et hyl ami no- 2- net hyl phenyl ) et henyl ] -4, 6-bi s
chl or onef §+§h§o¥9m%5pxg) -s-triazine is preferred.
(3, - i et Ol Lo AN L e oLy Moo Yided-d1dag 1 ne. 30
nmet hoxyphenyl )-4,6-bis(trichloronmethyl)-s-triazin
4- ethoxysoyryn)edmblbattonloﬁlbwonerhybres tr|a2|ne "and
2-(4-n-b oxypheny bi s trjchloro [riazine. t_of. these
triazi ne- ased corﬁ%&g‘ 1'27"73(' ?T%’?@s 5’ PHBQy’p%Bﬁ?P)aeﬁ ﬁgéﬁa}élf = bi s
(trichl oromegbybratihgiazdite instps PYrideart iivenehors Hd akiowertbasethe
conmpounds nay be used alone or in_conmbination of two or nore. 5 Wen the
triazi ne- bastBiesipoohased gempowrdt ke P’é‘élf%ﬁ@bligefhe@ht?‘?lg‘l%mtf‘r PY he

0. 01 (o 40 partanhy S ERYEeE ALY Koo dd BRs RS W BRI R oY

particul arl yprefefabapllytd zmpaﬁtﬁwytwebght\biagleti drad 00 martdHdypeeightby

wei ght 0 of 0 ctional .mononer arts weight of the
t ot al 0[ he® %OMIH%I RO RONE T tﬁé) #oqqu @lrl Sng¥ roﬁ when
the ”DnOfUnCEh@”%tHD”@ﬂE{:héSgoﬂf}ﬁdhct%ﬁaltJﬂSnéﬂ@Hn&n@ftﬁée trl azi ne- based

conpound is snaller than O part by weight, it may be difficult to obtain
monofunctional monomer (when the monofunctlonal monomer is

2-[2
2-[ 2-
2-[ 2-
(tri
2-[ 2-
2- (4-
2-(

used). When the amount of the triazine-based compound is
smaller than 0.01 part by weight, it may be difficult to obtain
15 a color filter having a predetermined pixel pattern due to
incomplete curing by exposure. When the amount is larger
than 40 parts by weight, the formed pixels may fall off from

the substrate during development.

20 - other additives -
The radiation sensitive composition for color filters
of the present invention contains the above components (A)
to (D) and may further contain other additives as required.
The above other additives include a filler such as glass

25 or alumina; polymer compound such as polyvinyl alcohol or
poly(flﬁoroalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tris(2-methoxyethoxy)silane,

30 N-(2-aminoethyl)-3-aminopropyl- methyl- dimethoxysilane,
N-(2-aminoethyl) -3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl methyl- dimethoxysilane,



15*a color filter having a predeterm ned pixel pattern due to inconplete
curing by exposure. Wen the anount is larger than 40 parts by weight, the
formed pixels may fall of f from the substrate during devel opnent. 20 -

ot her additives The radiation sensitive conposition for color filters of
the present invention contains the aboveagonponents (A) to (D) and may
further contain other additives as required. The above ot her additives
include a fiblé¢B, dueporgcytdobexigh)ethgl tnimathpeiygirtaneonpound such as

pol yvi nyl al ¢coh or ol y(fluoroalkyl acryl ate); nonionic, cationic or
oot ¢ sar pachbarorshrel B tRRE SnitePBrtEalRhae vl ol Cri ot hoxysi | ane,
vinyl triethexyaiba8gropyN¥rimbthékygsi®hhexyet hoxy)silane, 30

N- (2- am noet hyl ) - 3- am nopr opyl nmet hyl di met hoxysi | ane,
N (2- ami noet BymytBagryheplopyPrePHetRéRGEhpHyisilane or

3'3”1”OpﬁPpVB1§%§§%§ﬁ¥§%h§?§triﬁé LX&&Q%gXHEQDXLEELHE&QR%yﬁhhﬂ”Ss 3

gl yci doxypr opy oxysr I ane,

2- (3, 4- epoxyepyelohesplis¢thpiethiyiebhaxpatiyapRenol) or

3-chl or opr opyl net hyl dj met hoxysi | ane 3-_ch|oroErogyItrinethox si | ane,
3- net hacryl o PSXQbFBb9PFY?H§¥H8}9sPFEﬁévbPlgt light” absorber such as

3- mer capt opr QDYBLELBEH}QXBSInE%Hg:L-Qﬂh&ai&bﬂgﬁheﬁﬁ')]-gs _
2, 2-t hi obi s(4-net hyl -6-t-butyl phenol ) or , 6-di -t-butyl phenol; ultraviol et
| i ght absor behlouehengotzipgoleporyplRokgbaprophandnexyphéngphesion

O oreFoLEhassl £od” eBLACKYSIERAERAIGicRYTenes on 16 biter such e
filters of the present invention contains the above conponents (A) 15 to
(D) and optigg%ngtadded ot her additives. Preferably,

The radiation sensitive composition for color filters
of the present invention contains the above components (A)

15 to (D) and optionally added other additives. Preferably,
it is mixed with a solvent to be prepared as a liquid
composition.

A suitable solvent may be used as far as it disperses
or dissolves the components (A) to (D) and other additives

20 constituting the radiation sensitive composition, does not
react with these and has suitable volatility.

Examples of the solvent include alcohols such as
methanol, ethanol and benzyl alcohol; (poly)alkylene glycol
monoalkyl ethers such as ethylene glycol monomethyl ether,

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

30 monomethyl ether, triethylene glycol monoethyl ether,
propylene glycol monomethyl ether, propylene glycol
monoethyl ether, dipropylene glycol monomethyl ether,
dipropylene glycol monoethyl ether, dipropylene glycol

mono-n-propyl ether, dipropylene glycol mono-n-butyl ether,



it'is mxed wwth a solvent to be prepared as a liquid conposition. A

sui tabl e solvent may be used as far as it disperses or dissolves the
conponents (A) to (D) and other additives 20 constituting the radiation
sensitive conposition, does not react with these and has suitable
volatility. Exanples of the solvent inclaggle al cohols such as nethanol,

et hanol and benzyl al cohol; (poly)alkylene glycol nonoalkyl ethers such as
et hyl ene gl yeplpropprehdylyeiclationdhe €y k@he rAdnyd alrippopelbik glivhasl

et hyl ene gl ycol nono-n-propyl ether eth | ene QL¥CO| nono- n- butyl et her,

di et hyl ene gP9ROPtRBhFERET ! EPALY)alk ¢ eHEY G c%?n°ﬂ%ﬁﬁet%§¢e%ther
di et hyl ene géé‘&@ét@?%cfh FHsO@f:Ihyqtelﬁ%r leGthlhahgﬂgtﬂkYC@&hép%é}:M

ether, triethylene glycol 30 nononethyl “ether, triethylene glycol nonoethyl
et her, propstentene y@byccm'b nme@hyhybt ¢ther paocplatee gtlyrbene nghyeohy|

ether, dlpro | ene noure et her | propyl e col naet hyl
et her, di pro‘ﬁé FRne” ¥§ %* nﬁ%‘ﬁr % %F%’fiﬁd SrhE irje %i@%‘bﬁé‘%’ g'IrSI(PnDt &
mono- n- but yl ethéeraceatd J iqiedit e glyeoll meﬂeﬁethyh ether sudtate,

tripropylene_glycol nonoethyl ether; (poly)alkylene g ¥col nnnoalkyl et her
acetat es sucBleEhElene giycolyRenoethbhether 259 t%céﬂ& BYleBFmWXQR;egCO
monoet hyl et %t.,.]lﬁgle ol te,

et hyl ene eg@§§oﬁgno§% ut 2 eghﬁ%efg%e |é?%§?ggéhg ycoI ‘mon nmet hyl

et her acet atethedi atéyatae grqpmlemgn@by¢gd mmmmmethxieﬂthemh&ndndtaue gl ycol
nono- n opyl _eth acetate diethyl coI n cetate,
ooyl e D br by Fn8 AT nPrGe byl Srity e mla s B W e el T |
et her acet at gc@bdt@; Nethexybthyts 8GEhaAE; dﬂéh l@ﬁéegﬁyéﬁﬂhdﬁﬁeﬂhﬁlhw ene
gl ycol dinmethyl ether, diethylene glycol z g% éeth et her, diethyl ene

et bhRE

gl ycol dieth?¥h9¥he¢laﬁHY%%P?aﬁ§HF6 urakERY etiRar asdiethylenet hyl
ketone, cycl gpgxgN08€e tKy1€RLRELPEnd tetrahydrofuran; ketones such as

methyl ethyl ketone, cyclohexanone, 2-heptanone,

15 3-heptanone, diacetone alcohol
(4-hydroxy-4-methylpentan-2-one) and
4-hydroxy-4-methylhexan-2-one; alkyl lactates such as
methyl lactate and ethyl lactate; other esters such as ethyl
acetate, n-propyl acetate, i-propyl acetate, n-butyl acetate,

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

25 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

30 2-hydroxy-3-methylbutyrate and ethyl 2-oxobutyrate;
aromatic hydrocarbons such as toluene and xylene; and amides
such as N-methylpyrrolidone, N,N-dimethylformamide and
N,N-dimethylacetamide.

Out of these solvents, benzyl alcohol, ethylene glycol



15" 3- hept anone, di acetone al cohol (4-hydroxy-4-nethyl pentan-2-one) and
4- hydr oxy- 4- net hyl hexan- 2- one; al kyl | actates such as nethyl |actate and
ethyl lactate; other esters such as ethyl acetate, n-propyl acetate,

i -propyl acetate, n-butyl acetate, 20 i-butyl acetate, n-pentyl fornmate,

i -pentyl acetate, 3-methyl-3-nmethoxybuty) acetate, n-butyl propionate,
3-net hyl - 3- net hoxybutyl propionate, ethyl butyrate, n-propyl butyrate,

i - propyl butriyé@é en- mbﬁiyétmé&yrpf@pyléﬁayélid&xq&w:@@rﬁéaﬁﬁ ethet,
et hoxyacetate, . met hyl 25 3-net hOX%/pI‘OpI onate, eth 3- et oxyprop| onate

met hyl  3- etmﬂ‘ﬁbﬁ’ gRycel ranRe @%Fﬁaﬁypr%ﬂm%glﬁﬁPﬁﬂonW

et hyl pyruv P, toa e %ﬁ?¥: acetate
et hyl 2- hyd?éo%lelgérge yepr)(ég?&\g%tae;?lg g?ﬁ%(?}k?hl mg%SZthg%g%ye%ﬁén%t té;rate and

et hyl 2- oxomqtmmneagbymlmmdfmﬁmbmhsem aset@telenprepyilmyeene and

am des uch as rr.ol idone I.f or manm de. and
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gl ycol 30 r@ﬂ@eﬁatwtsateet BQéthﬁl@ﬁ&'ﬂﬁ%ﬂH@&btﬁ?ﬁogﬁhéﬂ Etdiyiendy opyl ene
gl ycol nonoet hyl ether, ethylene col nononet h et her acetate, ethylene

gl ycol nono- Qllm@%lm%ﬂhi& léYJat%thth e?ml@%xgﬂl‘%%l %D‘h%PﬁaW?l et her

acetate, pr y thery py. co

nonoet hyl Q?her ace g% QR §F§%§¥% §co @ﬁg%ﬁéﬁe 8 ﬁgﬁg?ﬁ% ene

gl ycol met hyfoﬂhén'yé eit-fpzmtxc]ycaloaltatmoaemeﬂhbpranymeaceﬂaheptr&rtnrwl n- but yl
acet at e, but acet at e, . n-pent fornpte, ent acet at e,

S et hotPburbronisRate; Bl shutiratSn bratedv L TV EaES: ReBUETh, opyl

butyrate, n-bgt fat@Utéf’Eﬁﬁrﬁ 3%@*{%%&59&&&1&@%@@@1&@ met hyl  3-
et hoxypr opi onate et hyl 3-" et hoxypr opi onat e 3-nmeth 3- met hoxybut yl

pr opi onat e ahdebhwppgpm@@warethy 3- ethoxyproplonate
3-methyl-3-methoxybutyl propionate and ethyl pyruvate are

particularly preferred from the viewpoints of solubility,

15 pigment dispersibility and coatability.

The above solvents may be used alone or in combination
of two or more.

Further, a high-boiling solvent such as benzyl ethyl
ether, di-n-hexyl ether, acetonylacetone, isophorone,

20 caproic acid, caprylic acid, l-octanol, l-nonanol, benzyl
acetate, ethyl benzoate, diethyl oxalate, diethyl maleate,
y-butyrolactone, ethylene carbonate, propylene carbonate or
ethylene glycol monophenyl ether acetate may be used in
conjunction with the above solvent.

25 These high-boiling solvents may be used alone or in
combination of two or more.

The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
of all the components excluding the solvent of the

30 composition is preferably 5 to 50 wt%, particularly
preferably 10 to 40 wt% from the viewpoints of the coatability
and storage stability of the obtained radiation sensitive

composition.



particularly preferred fromthe viewpoints of solubility, 15 pignent
dispersibility and coatability. The above sol vents may be used al one or in
conbination of two or nore. Further, a high-boiling solvent such as benzyl
ethyl ether, di-n-hexyl ether, acetonyl acetone, isophorone, 20 caproic
acid, caprylic acid, 1l-octanol, 1-nonanoj; benzyl acetate, ethyl benzoate,
di ethyl oxal ate, diethyl nmaleate, y-butyrolactone, ethylene carbonate,

propylene caMdeed coPr fohhyg§ eaecglyeofirpapphenyl ether acetate may be used
in conjunction wth the above solvent. 25 These high-boiling solvents may

be used al one or ik AeESHIRIEHIHA OFUDFEWENFETI1ITRE afotie MALHOR af| vent
IS not parti t a t he

t ot al armuntﬁy]lf)@i éﬂ%‘eé%)bnﬁ)?r%gr#?leogc?héi ﬁ-ﬁgt%e s%%%ﬁ%f%ﬁlﬁlﬁg’lé

conposi tion tlse pradbatbdy Sensitivetéompoasitionhaof ytherpfesabty 10 to 40 wt %
fromthe V|ewg0|nts of the coatability and storage stability of the
obt ai ned °r adtA{§HLRnsi ti ve conposition. 31 Mthod of form ng a color
filter A descriptimressrapbsedtiedthettidd b ofodmiended hesh &F £{Dfed ng t he
color filter of the present invention by using the radiation sensitive
conposi ti on AMRRESY? aledeast fhenfebhowingfetens (1) ke (b Hoieh axg ning a
color filter | S I steps (1) to (4) which are
carried out ?affigﬁ élg?lone é eﬁ@ é?afgfﬁgﬁg a coating filmof the

radi ati on sehB)tlv@orﬂihgxnnmnatimglfﬁlmrmfFMMSemadiamEmn|snnsﬁmrweubstrate

2) exposing at least part.of the coating filmto radiation; devel opi n
Lol oab g oo 1 m Hetnd Sl tidh, af tu Drpapns LAVEREAAR OhiA GRRYEERES] m art of

devel opnent . (2) exposing at least part of the coating £ilm to radiation;

(3) developing the coating film after exposure; and
(4) post-baking the coating f£ilm after development.
Each of the above steps will be described hereinbelow.
15
- step (1)-

A light screening layer for defining a portion for
forming pixels is optionally formed on the surface of the
substrate, and then the radiation sensitive composition of

20 the present invention containing a green pigment (A) is
applied, normally as a liquid composition, to the substrate
and prebaked to evaporate the solvent so as to form a coating
film,

The substrate used in this step is made of glass,

25 silicon, polycarbonate, polyester, aromatic polyamide,
polyamide-imide, polyimide, polyether sulfone, ring open
polymer of a cyclic olefin or hydrogenated product thereof.

The substrate may be optionally subjected to a suitable
pre-treatment such as chemical treatment with a silane

30 coupling agent, plasma treatment, ion plating, sputtering,
gas-phase reaction or vacuum deposition.

To apply the liquid composition to the substrate, a
suitable coating technique such as rotational coating, cast

coating, roll coating or coating with a slit die coater may



Each of the above steps will be described hereinbelow. 15 step (1) A light
screening layer for defining a portion for formng pixels is optionally
formed on the surface of the substrate, and then the radiation sensitive
conposition of 20 the present invention containing a green pignent (A) is
applied, normally as a liquid conpositiof, to the substrate and prebaked to
evaporate the solvent so as to forma coating film The substrate used in

this step i shébéltp Ddydd ASRotaAfdtidl evatiy il yatihg RAlLEH &pliay omatic
pol yam de, aEg)ol yam dY i m de, polyimde, polyether sulfone, ring open

pol ymer of Je%/c‘l"?%t%?e@r?np’é?f?u‘;?ﬁ?%genat ed product thereof. The substrate
may be optionall y tﬁo%cbggbtaﬂlﬁgsﬂbfx&@tﬁongrefﬁéexaé&@é"ﬁl S Fe ks e cal

treatment with a ane coupl’i ng agent | asma treatnent, 1on plating,
sputtering, grampcpd;m‘snom ees;tpmfe:xrabﬂacmﬁatmb@s:l t7idoo Iiboaﬁpfgrtmetd i4quid
conposi ti_on to tae substrate, a suitable coating technique such as
rotationdl ‘cast coating, roll coating or coating with a slit die

coater may 32 be ﬁ{@layﬁﬂm&g Bf ol SRinY Bih GRAtgMFeMdI @ s it die
coater are preferred. As for prebaking conditions, the radiation sensitive

conposi tion te 10 el adye peeteratly0ol i@ 11C10@¢0uun2 p@rtlimﬂamrlmt es. The
10 t0 6 0 PRACERAROTEU 4 157 pPelBran o 5eknesd Banthe hEP aftess of
the film af telie témoveIOVAl thé sbkvemtvent. 10 - step (2) Ther eafter, at
| east palrot of the formed coating film

- step (2) -

Thereafter, at least part of the formed coating film
is exposed to radiation. To expose part of the coating film
in this step, a photomask having a predetermined pattern is

15 used.

The radiation used for exposure is suitably selected
from visible radiation, ultraviolet radiation, far
ultraviolet radiation, electron radiation and X-radiation.
Radiation having a wavelength of 190 to 450 nm is preferred.

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

- step (3) -
Thereafter, the coating film is developed with a
25 developer, preferably an alkali developer to dissolve and
remove an unexposed portion of the coating film.

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,

30 1,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene.

A suitable amount of a water-soluble organic solvent
such as methanol or ethanol, or a surfactant may be added

to the above alkali developer. The coating film is generally



| s*exposed to radiation. To expose part of the coating film in this step, a
phot omask having a predeterm ned pattern is 15 used. The radi ation used for
exposure is suitably selected fromvisible radiation, ultraviolet
radiation, far wultraviolet radiation, electron radiation and X-radiati on.
Radi ati on having a wavel ength of 190 to 450 nmis preferred. 20 The dose of
the radiation is preferably 10 to 10,000 J/nR. - step (3) Thereafter, the
coating fil nirifsséd@veibRewavethadte2ballR¥elogevelppabatabl y an al kal i

devel oper to dissolve and. renove an unexposed portion of the coating film
The above al kali dRIPHICTRIPPBERE abPHTAY ARURbeRMeRB} UEiBN of sodi um
carbonat ¢, - Spethiig Dy 9XhdGe1 BghaRE! UM pPaéiex?QeelagﬁéﬂMQy' ggnoni um

hydr oxi de, choline, 30 1, 8-di azabicyclo-[5.4.0]-7-undecene o

1, 5-di azabi cgwpboydd3. 0] - 5- nonene. A suitable anpbunt of a water-soluble

organi ¢ sol vent sugch as t hapol or. et hano or a_surfactant be added

to the a%%ve a|kaﬁ§sd§W%ﬂ%'%$f°ﬂﬂ%n50%??§b£+???niEﬁﬁeﬁ%?ﬁ}?% §§¥mr+ﬁsed wth
wat er after ptéférabeydeivped Shav@maleyehppiatuiresisnyodey sbopsent , dip
(i mersion) devel opnent or puddl e devel opnment may be enployed. 5 As for
devel opment conditions, the coating filmis preferably devel oped at normal
tenperature forgdS tQ 3Q0 sec. - step (4) By post-baking the devel oped
coating film a substrate 10 having a predeterm ned green pixel pattern

whi ch is conposed Byfpos tebakd ng thectevEldpesl cadtahgaiiensai sulvetcatgosi ti on

can be g al peding bbaBRe kA e r SN P ie1 Sat b8 SN IS ddMbdSea

of a cured product of the radiation sensitive composition
can be obtained.

As for post-baking conditions, the coating film is
preferably heated at 180 to 230°C for 20 to 40 minutes.

15 The film thickness of the formed pixels is preferably
0.5 to 5.0 pm, more preferably 1.5 to 3.0 pm.

Thereafter, by repeating the above steps (1) to (4)
for the radiation sensitive composition of the present
invention containing a red pigment (A), a red pixel pattern

20 is formed on the same substrate, and further by repeating
the above steps (1) to (4) for a blue radiation sensitive
composition containing a blue pigment, a blue pixel pattern
is formed on the same substrate, thereby making it possible
to form pixel arrays consisting of predetermined red, green

25 and blue pixel patterns on the substrate. Either one of the
above green pixel pattern and red pixel pattern may be formed
from a cdlored radiation sensitive composition (to be
referred to as "other colored radiation sensitive
composition” hereinafter) other than the radiation sensitive

30 composition of the present invention. In the present
invention, the order of forming color pixel patterns is
arbitrary.

The above blue radiation sensitive composition

containing a blue pigment and the other colored radiation



préferably heated at 180 to 230C for 20 to 40 mnutes. 15 The film
t hi ckness of the forned pixels is preferably 0.5 to 5.0 pm nore preferably
1.5to 3.0 m Thereafter, by repeating the above steps (1) to (4) for the
radi ati on sensitive conposition of the present invention containing a red
pigment (A), a red pixel pattern 20 is fggmed on the sanme substrate, and
further by repeating the above steps (1) to (4) for a blue radiation
sensitive CoERESLLVENCERPES PLOE &rdidbt PadTaRlu1a31] 1emRitkedl bRRIAEYN 1S
formed on the same substrate, the(ebé making it possible to form piXel
arrays consiBeiagcerprpsititerr abhedneddbygprésingsthadeconpengnikel (Bhtterns on
t he substrat | hﬁE gpgv . pl t a e | Xe
pattern may E%)F%éwe (ﬁgéﬁggﬁigﬁ%we (ghg%gﬁPghbé ngp?iégﬁggn%ggﬁt?%% (to be
referred t o asmpohbat (@0l bnadher poksdn binyensiionue Themyesidgeopdrbeere naft er)
other than the radiatjop sensitive 30 cqonpositi of tllge resepnt 1nvention.
'n the proseRtamERGEN ForO (HHE RUBIETY ifbEhieng LEFoPOpPRER TATLRFHEn; s
arbitrary. Thenapeyfeltops a0 £dh G Sﬁnﬁét:#o\benﬁ@_f?ﬁéféi:%lqu nsh@ a blue
pi gmrent and the other colored radiation 34 sensitive conposition are not
parti cul ar | ynmj ipardidnamigyprefenabdupidsteiZO9 oht aiArefionythe Ranfiche
conponents ( 0. . h e t .1 ntio | a_Dpi nt ot her than
t he conpone%%z%A$l%E¥%hgt%P§s§%téﬁ%v%%$¥§ﬂ£'Tﬁ%&g%£?%ﬁg %gf??%?%g%r%ianeter
“r" of the ppagfentles hheifgharpastockd dnanateédbnofseasetaye parposiéion is
50 to 300 nnh_preferabli/ 100 to 300 rim particularly preferably 50 to 200
nm As i tREIPEFEFcEelO) AN ASTq BthY OF BOTehePEPEREAPLYL AR WRBUAE of
secondary pgpiEChestRavitBgad . Pafhd Ch b AFELEYi NG £RY CLBGFe PAVEE bé’ 10
dianeter 100) nmis 70 wt% or nore, preferably 80 wt% or nore of "the
total . The pbgrthcleadingeths Ab0vendvéhggaboper peritdcdeasdeer "r" and the
above partlchgs F4Bution can be obtained in the same manner as the
above-described method for the preparation of the dispersion

15 of the pigment (A) in the present invention.

Color filter

The color filter of the present invention has red pixels
and/or green pixels formed from the radiation sensitive
20 composition of the present invention.
The color filter of the present invention is extremely
useful for transmission and reflection color liguid crystal

display devices, color image pick-up devices, color sensors,

etc.
25
Color liquid crystal display device
The color liquid crystal display device of the present
invention comprises the color filter of the present
invention.
30 The color liquid crystal display device of the present

invention may have a suitable structure. For example, it
may have a structure that the color filter is formed on a
substrate separate from a drive substrate having a thin £film

transistor (TFT), and the drive substrate and the substrate



di Stribution can be obtained in the same manner as the above-described

nmet hod for the preparation of the dispersion 15 of the pignment (A in the
present invention. Color filter The color filter of the present invention
has red pixels and/or green pixels formed fromthe radiation sensitive 20
conposition of the present invention. Thggcolor filter of the present
invention is extrenely wuseful for transm ssion and reflection color liquid

crystal di spdeinglenecnslor elidterBdoph6SedIENEE 0T he O DEh SENSAISA €t C.
25 Color liquid crﬁstal di spl ay device The color liquid crystal display

devi ce of tHEPIER anaY‘Fﬁvb‘P\'fﬁ’EW%%‘ﬁpFlP%’é%b?h‘ée%E}or ¥ienndtigiebhe B esent
i nventi on. %B%v‘é% %ﬁ:ljdcq:‘ﬂl'r% EhYB AL uHs BPLRY n%\qi‘?cﬂfréd"ﬁy&;]ave ig

i nvention nay have a suitable structure. For exanple
structure ththe t¢wlen| Hiltétrten asdtnveresiubﬂtaateubsvmuqeas‘elpanafelmr om a

drive substrate hav ilm tor T and.the _dri

subst r at an‘if?‘}%%ﬂ%‘gt&;&@ 1) %ﬁePﬁEr ﬁ% (gﬁ?)t(e 0, ARPGH Y %’d‘“’fo each
other with aokiddl) del@éﬂﬁé@és'@ﬂ@ropﬁﬁﬁé@%@%émr@ﬂeémhAAtJ.eifd\?idVe| Y,
it may have a structure that a substrate nmanufactured by formng the col or

filter on a @FFYS/*@a%uJa%YfPEtbnh%W‘h@e@ therebetveen: r aihg skaktqITFT) and a
substrate h e dto
each ot her 3\%/1%]?}9%{‘1]_' qui S'd"gys aFQPayg]r %éﬁ%gg&ﬁﬁqg?gg ?v@en e: | atter
structur e cathsrejmy fnakamigl it posisdbd et te obtiadni & birigheriighte,defidreiteiyn maki ng
It p055| optain h-definition 10 liquid crystal display
devi ce. %& b?% %yiPQE? de¥i¢®y a high transnittance and high
contrast rat i 0 can m fganent fAindr¥en pixels having a high

transmittance and high contrast ratio can be formed £rom the

radiation sensitive composition of the present invention.

15 Examples
The following examples are provided for the purpose
of further illustrating the present invention but are in no

way to be taken as limiting.

20 Synthetic Example 1
1 part by weight of

2,2"'-azobis(2,4~dimethylvaleronitrile) and 200 parts by
weight of diethylene glycol monomethyl ether acetate were
fed to a flask equipped with a cooling tube and a stirrer,

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

30 were then fed to the flask, the inside of the flask was
substituted by nitrogen, and the reaction solution was heated
at 80°C while it was gently stirred to be polymerized by
maintaining that temperature for 3 hours. Thereafter, the

reaction solution was further heated at 100°C, 0.5 part by



radi ati on sensitive conposition of the present invention. 15 Exanples The
foll ow ng exanples are provided for the purpose of further illustrating the
present invention but are in no way to be taken as limting. 20 Synthetic
Exanple 1 1 part by weight of 2,2'-azobis(2,4-dinethylvaleronitrile) and
200 parts by weight of diethylene glycolg nononet hyl ether acetate were fed
to a flask equi pped with a cooling tube and a stirrer, 25 15 parts by wei ght
of net hacrylegm'tde 252paaizsbli$(\Z/ehghﬁ.mecnhytuvahewhmtr&ilﬁi)d\easEdqzai,ts by
wei ght of benz rret hacryl.ate, 10 part of 9 cerol .

monamet hacr yioA BoLYBep aEat 100 iaf el el s ok etirmer THE £ oRgAYR ght of
a- met hyl st yrgnee gl Arego (€HedH (é@ﬂ:ﬁcﬁ%oﬁﬂ@:ﬂ‘i)o@ﬁﬁﬁ@ﬂ heft'lfeed)ﬂﬂh:".fd'@i fl ask,
the inside of the flask was substituted by nitrogen, and the reaction

sol uti on wasrestn dipd #n 3BT AHhid0 GO0 @ad genMpyost 10880t o Bripatesddy i zed by
malntalnln t The e.,reaction solution
was fur Ror FOLVEEPEAE e Saheca Bp Readd HEME RS 1BEL)!

2,2 -azobis(2,4-dinethylval eronitrile) was added, and polynerization was
continued for another 1 hour to obtain a resin solution (solid content of
30 w9 . TheE¥MiRt%ell resin had an Mv of 30,000 and an M of 10,000. This

resin 5 sol Uﬁf@éhﬂ@él&?%ﬁ”ﬁi&ﬁeﬁlﬁ dfspérspbytion (B-1). Exanple 1
Preparat|on ution consisting of 40 parts by

wei ght of 10 a m&m}ﬂf@dofso(lutiqn Gomsd stiagnoge48npacts . byipresht Yo | ow
219 in ta"L 7 p t A% 1€ [é%‘%ﬂ ht (about
4.51 pa?Lts b%mve/é:g ]%e C&f tcg(ryns%o sglt gggggn?én ?do E 1I-D|\I%'?seeplgquo BYK
Co., Ltd., s»ml9 Ch.m(mtwmighbfrdﬁlo lofv 39/ B6 & i Spagmsemt @0, 150 peartss by
wei ght of et hyl . . . .
b% weight (about 4.51 parts by weight in terms of solid
content) of BYK2001 (Disperbyk: BYK Co., Ltd., solid content
of 45.1 wt%) as a dispersant and 150 parts by weight of ethyl
15 3-ethoxypropionate as a solvent was mixed and dispersed by
a bead mill for 12 hours to prepare a pigment dispersion (P1l).
When the average pigment particle diameter of the
pigment dispersion (Pl) was measured by the dynamic light
scattering method, it was 250 nm.

20

Preparation of liquid composition

600 parts by weight of the pigment dispersion (P1l),

200 parts by weight of the resin solution (B-1) as an
alkali-soluble resin (B), 60 parts by weight of

25 dipentaerythritol hexaacrylate as a polyfunctional monomer
(C), 40 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1l as a radical generating agent (D) and 1,000 parts by weight
of propylene glycol monomethyl ether acetate as a solvent

30 were mixed together to prepare a liquid composition (G1l).

Formation of pixel pattern

This 1liquid composition (Gl) was applied to a soda-1ime

glass substrate having an Si0, £ilm for preventing the elution



15° 3- et hoxypropi onate as a solvent was m xed and di spersed by a bead m |
for 12 hours to prepare a pignent dispersion (P1) . Wen the average

pi gnent particle dianeter of the pignent dispersion (P1) was neasured by the
dynamic light scattering nethod, it was 250 nm 20 Preparation of |iquid
conposi tion 600 parts by weight of the pggnment dispersion (Pl), 200 parts
by weight of the resin solution (B-1) as an alkali-soluble resin (B), 60
parts by wei@htsodiuabidhpast aneyshrfaot Wwicvtnacspyimicd ateraanal pfasuiddnal
nmononer (C), 40 parts by wei ght _of i .

2- benzyl - 2- dte? 1RACAR RYED- P2EREAPABI ? AopHA IYDIERNESS- te -TR 2 adiZal
generati ng i INgn)) QtﬂngOP:erFfirts by wei ght of propylene glycol

nononet hyl ether acetate as” a solvent 30 were nmi xed together to prepare a

| i qui d conposi ti orf{e3lgaftdnr Mhisvswispraes was teoelddi tolTeemd conposition
(Gl) was _applied to. a soda-]ine l.ass_substrate having an Si 02f]l or
brevent: g HETRPtRFERESHY bpd Eontibe R IS KoL rp ki Th 28 24090 coat er
and prebakedy/mh of Ha@datdveNhaeahedwaked@nGther o£0385MNHES409 divrda@ 3. 2
tamthick coating film Thereafter, this substrate was cooled to room5

t enper at ur e 430 MHELEQRER FgPReLtamask Medih adul qREAsF YRS BeYoUTY NP of
di ati h oy t : :
radiation hay é‘gs%‘lﬁgﬁi_-gf'g s Qh&@%ﬂﬂéfﬁéﬂnﬁ%vﬁf@pMé&m%g

phot omask with a pressure nercury [anp e substrate

I mer sed i n @.déwdibpgueouspsobungon @Dpotassignduydreol de iadn23f Cptdmssi um
hydr oxi at_23. Cfor_1Q 1 mnute to be devel gped, rinsed w th super_pure
water add o (EPRFErEG e SRvBlonad, FipREton i SPROR R BT IR AP A 250
C for 30 m ngtesatwifRrgid. grefirsdftded e uhaitsrd) wad gl BHiIedd at e.

The filmthickness of the pixel pattern was 2.50 tam
at 250°C for 30 minutes to form a green striped pixel pattern

on the substrate. The film thickness of the pixel pattern

was 2.50 um.

15
Evaluation of chromaticity .
When the chromaticity of the pixels was evaluated with
the TC-1800M color analyzer (of Tokyo Denshoku Co., Ltd.),
it was (x, y, ¥) = (0.288, 0.600, 52.3).
20

Evaluation of contrast ratio

The obtained substrate was sandwiched between two
depolarizers and the depolarizer on the front side was turned
while illuminated by a fluorescent lamp (wavelength of 380

25 to 780 nm) from the back to measure the maximum value and
minimum value of transmitted 1ight intensity with the LS-100
luminance meter (of Minolta Co., Ltd.). When the contrast
ratio obtained by dividing the maximum value by the minimum
value was evaluated, it was 1,080.

30
Comparative Example 1

Preparation of pigment dispersion

A pigment dispersion (pl) was prepared in the same

manner as in Example 1 except that 30 parts by weight of a



15" Eval uation of chromaticity Wien the chromaticity of the pixels was
evaluated with the TG 1800M col or anal yzer (of Tokyo Denshoku Co., Ltd.),

it was (x, vy, Y) = (0.288, 0.600, 52.3). 20 Evaluation of contrast ratio The
obt ai ned substrate was sandw ched between two depol arizers and the

depol ari zer on the front side was turnedzgwhile illum nated by a fluorescent
| amp (wavel ength of 380 25 to 780 nm fromthe back to neasure the maxi num
val ue and mixtute @t (e Iaf Pigmeaki Gteenl 3@ldnd Kt.@nsPigmahthyé Deok B3 00

| um nance neter 4of M nolta Co., Ltd.%. When the contrast ratio obtai ned by
di vi di ng t heA@F Rt At D9 B0 30 A7 AR IR G Mas 18\RATER BY We19hks

1,080. 30 Coppasftdarer 3R ght DheRdFmd IdH s@f1 iRl BBREENE) SHETBYRS0dy PI gnent
di spersion (pl) was prepared in the sane manner as in Exanple 1 except that

30 parts by (WRigperbyka BEK Go xi Jrtal .of sQLid Rogywemt Cfecdh.3owhhd &sla

Pi gment Yel | ow LD, a [ ' as-a_pj nt (A) , 10 parts by
wei ght (4. 5‘?%&%’{%5% %ﬁ?g gblégﬂ%% ng;o'?gééﬁ:dggoﬁ?iélgr)a of BYK2001
(Di sperbyk: BY&Koxyprbépionabéi dscansebvent wéré wsé&g.as a 5 di spersant and

160 parts by weight of ethyl 3-ethox rogi onate as a, sol vent were used.
Wien the average prRERntRHAT¢TIEE oﬁ”aﬁ?‘é RATrtiele pligmateni QbetRon (pl)

was measur ed é‘méﬂ@_&.’(é‘ﬁ&!&i{:ﬁgbﬁl%sﬁﬂ LREAHSr OB TP rnd td%’\‘?a?nf@()l{%t 10
Preparation of "I1quid conposition 200 parts by weight of the pignent
di spersi on (ptatteptogpanethofy wkiwgas 300thm.resin solution (B-1) as an

10

Preparation of liquid composition

200 parts by weight of the pigment dispersion (pl),

200 parts by weight of the resin solution (B-1) as an
alkali-soluble resin (B), 60 parts by weight of

15 dipentaerythritol hexaacrylate as a polyfunctional monomer
(C), 40 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1 as a radical generating agent (D) and 1,000 parts by weight
of propylene glycol monomethyl ether acetate as a solvent

20 were mixed together to prepare a liquid composition (gl).

Formation and evaluation of pixel pattern

A green striped pixel pattern having a £ilm thickness

of 2.50 um was formed on the substrate and evaluated in the

25 same manner as in Example 1 except that the 1iquid composition
(gl) was used in place of the liquid composition (G1).

As a result, the chromaticity of the pixels was (x,

y., Y) = (0.288, 0.600, 48.5) and the contrast ratio was 450.

30 Example 2

Preparation of pigment dispersion

A mixed solution consisting of 30 parts by weight of
a mixture of C.I. Pigment Green 36, C.I. Pigment Yellow 150
and C.I. Pigment Yellow 219 in a weight ratio of 40/15/45



al kali-soluble resin (B), 60 parts by weight of 15 di pentaerythritol
hexaacryl ate as a pol yfunctional nononmer (C), 40 parts by wei ght of

2- benzyl - 2- di met hyl am no- 1| - (4- nor phol i nophenyl ) but anone- 1 as a radi cal
generating agent (D) and 1 , 000 parts by weight of propylene glycol
monomnet hyl ether acetate as a solvent 20z4yere m xed together to prepare a

| iquid conposition (gl). Formation and eval uation of pixel pattern A green
striped pi xehspatpegieh8Vi(AY,a1di partiv¥nessghof (2b&Qt . S\aSpéﬁngﬂyon t he
substrate and evaluated in the 25 same manner as in Exanp except that

the liquid cBRHpEREIIRDFEEHS) ofiazotid Fonteptdcet FYRINOY |(8&§@e€i5’ﬁfﬂ$dsli3 Kon
(Gl). As a ggsul gt hesghiambhebhy 8F welpw@bsawaé §¥spe¥sant an§0- 288
0. 600, 48.5) and the Contrast ratio was ) 0" Exanpl e ZpPreparatlon of
pi gnent di spéﬁglmw Mwadlgbtmf @rthwdnsfsthwgyp:fOBDOpatesaSJyt S\elgdant of a

m xture gen_ 36 nt . Y, 150 nd C.1. Pignent
Vel | ow 28 | o8 HErIhAnA A FiPeroea Bres RedgRILy a3 Hoes A osapare, O'h)
wei ght (abouh pighenar Gsspyrswenghb2in ternms of solid content) of BYK2001
(D sperbyk: BYK Co., Ltd., solid content of 45.1 wt% as a di spersant and
160 parts by wei ghWheR Bheyaverageorjgrent opartigieadiametar sfwsBeni xed and
di spersed by 2 r p n (P2).
Whon the. avoPagacnt o asaP e ol ool Banr mroSRP bl oF Al Bphaf SEELGRE" L))
was neasur edsbpttheidgnmetbold ght wasakdernmg method, it was 200 nm 10
Preparatjon of liquid conposition 400 parts by melght of the pignent

di sper si % (P2), 200 parts by weight of the resin solution (B-1) as an

al kal i - sol ubbgepaghfibB) 0£6Q iBaHES cBiip¥BLEAbnOf
400 parts by weight of the pigment dispersion (P2),

200 parts by weight of the resin solution (B-1l) as an
alkali-soluble resin (B), 60 parts by weight of

15 dipentaerythritol hexaacrylate as a polyfunctional monomer
(C), 40 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1l as a radical generating agent (D) and 1,000 parts by weight
of propylene glycol monomethyl ether acetate as a solvent

20 were mixed together to prepare a liquid composition (G2).

Formation and evaluation of pixel pattern

A green striped pixel pattern having a £ilm thickness

‘of 2.50 um was formed on the substrate and evaluated in the

25 same manner as in Example 1 except that the 1liquid composition
(G2) was used in place of the liquid composition (Gl).

As a result, the chromaticity of the pixels was (x,

y., ¥)=(0.300, 0.570, 61.1) and the contrast ratiowas 1,200.

30 Comparative Example 2

Preparation of pigment dispersion

A pigment dispersion (p2) was prepared in the same
manner as in Example 2 except that 30 parts by weight of a

mixture of C.I. Pigment Green 36, C.I. Pigment Yellow 150



15° di pentaerythritol hexaacrylate as a pol yfunctional nononer (C), 40 parts
by wei ght of 2-benzyl -2-di net hyl am no-1I - (4-nor phol i nophenyl ) but anone- 1 as
a radical generating agent (D) and 1,000 parts by weight of propylene

gl ycol mononethyl ether acetate as a solvent 20 were m xed together to
prepare a liquid conmposition (&). Fornggion and eval uation of pixel
pattern A green striped pixel pattern having a filmthickness of 2.50 p.m
was fornmed oandhe.subsigméret anell Porval 138 eth i) weiggh 2 i dmIBEf1Es40 N
Exanple 1 except that the, Ijquid conposition (&) was used in place of the
li qui d conpddft?oRigegst (éé 27 e4BPY; the chromaticity of the pixels was
(x, vy, Y) = (0. 3Gphed tHdD ardde héifr GUEFASie '@laRe V@S df 200 30
Conpar ati ve Exanple 2 Preparation of pignent dispersion A pignment dispersion
(p2) was prepigment ndispexsihen (RPAhevasignéasusediiy thexdymmidiakigot part s
by wei ght. of ixture of C.|..Pi n een 36, C. |I. Pignment Yellow 150 40
and C.I.%PigﬁgﬁFg%%%#%WWE o?h %Eygggh%5§2.$b of 50/10/40 as a pignment (A
was used. Wien the average pignent particle dianmeter of the pignent

di spersion (p2) was neasured by the dynamc light 5 scattering nethod, it
was 250 nm aration of 11guid eomPesSitiem A |iquid conposition (g2) was
prepared in the Sae) § fRd i i

di spersion 10 (p2) V\Jlé.S us%oﬁo%%{&é?%f%?ﬁ%géﬁﬁpﬁﬁ&%% % PZE .

For mat i on amvaenelruasi bm Efampkel 2 petceph that cdre pigment plispepsidrer n
having g fil ickness _of 2.50 pm formed o he substra nd

oval ugt 48 1 n(PRL w38 Tina "hnrhdrcobt ias chTPResP ST SRRERRER L BT i o
conposition (g2) was used in place of the liquid conposition (Gl). As a

result, the chromaticity_of the pixels was (X,
Formation and evaluation of pixel pattern

A green striped pixel pattern having a £ilm thickness

of 2.50 um was formed on the substrate and evaluated in the

15 same manner as in Example 1 except that the 1liquid composition
(g2) was used in place of the liquid composition (Gl).

As a result, the chromaticity of the pixels was (x,

y, ¥) = (0.300, 0.570, 60.5) and the contrast ratio was 900.



y,*Y) = (0.300, 0.570, 60.5) and the contrast ratio was 900. 41 Wat is
claimed is: 1. Aradiation sensitive conposition conprising (A a pignent
which contains 5 ww%or nore of C.1. Pignment Yellow 219 and has an average
particle dianeter "r" of 50 to 300 5 nm (B) an alkali-soluble resin, (C a
pol yfunctional nonomer and (D) a radiatjpn sensitive radical generating
agent, and wused for the manufacture of a color filter. 2. A nethod for the
preparation wha {igdedhimeasessi tive 10 conposition, conprising mxing a
pi gment di spersion which has (A) a pignent having an average particle

di aneter "r"1l.of %E@W%W%\i%‘éﬁb@%%h@l%&m@p@%m%g(%)p@grrent

whi ch contal % Yellgo 1 ver age
particle di aﬁe?rgrx\%a@g{ecr t ar}:% mﬁ%‘ﬁ;&? olfl g r%n gﬁ’gﬂﬂl npgéeso vvgnt W th
(B) an al kal 2:30hnd| kas ean navetdye ap@ntyélmodliaxmterm‘rm'rrmf Bl {&)3e0
radi atlon sensitive r _|a§_al (iygat gg t) orma, radi gtlon sensitive
conposi t ifon FBr (BJ 37 le ToS i 6€ )13 PPEVEHRCEAGNAEIMMIYREE and/ or
green pi xel sand qAIE& £namhthenr fch 8l ove &%?ﬁélegeSQEB‘Eihb' 88eft , Cagd m 1.

4. A color liquid crystal display device having the color_ filter of claim
3. used for the manufacture of a color filter.

2. A method for the preparation of a radiation sensitive
10 composition, comprising mixing a pigment dispersion which
has (A) a pigment having an average particle diameter "r”
of 50 to 300 nm obtained by mixing and dispersing a pigment
which contains 5 wt% or more of C.I. Pigment Yellow 219 and
‘has an average particle diameter larger than 300 nm while
15 it is milled in a solvent with (B) an alkali-soluble resin,
(C) a polyfunctional monomer and (D) a radiation sensitive
radical generating agent to form a radiation sensitive

composition for color filters.

20 3. A color filter having red pixels and/or green pixels

formed from the radiation sensitive composition of claim 1.

4. A color liquid crystal display device having the color

filter of claim 3.



