1 RADI ATI ON SENSI TI VE COVWPCSI 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 conpo%ition used for the manufacture of a
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preparation of the same, a copmsagation devimg gamel s forned fromthe

radi ati on sensitive conposition, and a color [liquid crystal display device
havi ng the above color filter. 15 Description of the Prior Art As neans of

manuf act uri g cg o) éi gtti_na colored radiation sensitive
conpositio fﬂ g %'£h &ﬁ@énEE hod in which a coating filmof the col ored

radi ati gn sensitivge PPretefiROshiéntios felldtd 66 siradhatishesaisbrsedstrate
conprising a light screening |ayer having a desired pattern, exposed to
radi ati on t@PBRERLH1PHeEORAEROGFPEhe PFePRTatiopef &he FA%L b Rk red to

portion. - ank-bbeboetayaiaates EHILPR Ery8r 1> ot s TpR0R SRR D Ml 2 NG

JP-A 3-5328p¢cithealeyn 1§Prédlatesugedaheadiatiwansensitimexam ned
publ i shed Japanese patent application"). Since it is desired that a liquid
crystal di spPEpoaetien us 93ithe papmf@ctiung of ahealer neikter fier
bri ght rﬁfs’ugg@ﬂdﬁréﬁsﬂl%si‘oﬁ%ﬂa I:gkig&atﬂé‘i{' Bﬁlﬁkgﬂi&ﬁi‘as&gééﬁie IS now-
growi ng. Along wth the recent spread o Igital video“canera and
hi gh- vi si ondI¥p3aydéeuindesoand color image dpicksupl devl ced aya devtitoed capabl e
of displaying a dee% color such as a deep blue winter sea,or brigft red

T § €ls

setting sunfPt theprgparation of the same, a color filter having pix
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 screening 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 is desired that a 1iquid crystal display device
comprising a color filter 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 inage will be obtained. Therefore, pixels having high
color strength and high contrast ratio are in demand. Then, the devel opnent
of a 5 radiation sensitive conposition for color filters mhlch can provide
red and green pixels haV|ng a high trandmittance and hlgh contrast ratio is

el Tow i onEhieihy Hebtaogrerd 4 6IsaR Lleke bR, 801 &L R50 Alatlaggr o

contrast ratl@ari¥t h@ﬂg@n@.éarpbgﬁfﬁéd ¥ebyevwBB1 hee bpeainedanl y used as a
yell ow pignent, it cannot _be said that pixels obtained froma col ored
radiation BBREEEPTe. cBh%%%?théﬁlﬁﬁnPbﬂhlﬁ@1QFIStFﬁﬁﬁﬁhtaﬁélhbﬁh83 have a
suf T ci ent | yolif ghot T 208TL L20CE 28EERAL T Aed Aliie RGLIGHAGEOISE g1y, Lhe
above col or &g radiatl on Sensitive conposition is not suita for prOV|d|ng
hi gh- qud | tyadiaagea.sﬁsrm\;e @lomipos ittdvanfoorcAbt tfiiltears whiehtcad t he
present invention to(grOV|de a radi ation sensitive conposition for_color

filters whi BROVEER THDFNGITLED RiKGLS HﬁHlQBe%ﬁuﬁhxEF@“HQ&FHS“Serﬂ%

transm ttange Andoht gl Eogggggt gagFgon iyl ge@fpbger object of the present
I nvention to grOV| 35 a netho r|ng t he above radiation sensitive

conposi ti on for cbtms gehérxatly knawn thatlreahandegremj pikeds ¢dretqiresent
i nvention giOVIde a co%or fi]ter aV|ng E i formed fromthe above
radi ati on s@ng 108 BHEWERE VBACRoPABoRoPTERFL & § HfBcs BBPBr 30 Iiquid

crystalygi 5Ekaﬂsﬂﬁ‘l’ftﬁﬁc@aﬁhagcbﬁﬁrﬁgkzof:aﬁh.bt era1tkddgh @bt ech
advantages of the present invention wll becone apparent fromthe follow ng

descri pti onYeAdowr@l hgsteemamaimndsenseasat Yohlovinigment t hs eamvat obj ect s

and advantaggssggdtgﬁagrgigg s'8 %2&588 %Egmattalﬂored 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 1liquid 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 C.I. 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 radigfion sensitive radical generating
agent, and used for the manufacture of color filter. The term "radiation"
as used hergin includes visihle radiatio ul travi.ol.et I_at | ar

it avi of et Y ReF A0t BRESm S v SomBRESheat rouam iy (A ol aient &l ng 1o
the presentwhil¥RNEbRPaifECORY ort R6reabp\UE. DLjFEferANYeddvankagesna@f the
present invention are attained by a nmethod of preparing a radiation
sensitive BBfp®Bi BVBRAIEORBFLAFAG Aiamatern pFgnefhit 5Qi §pe?eP oMwh(Bh has
(A a pigne LAg_ a rtiehe,di L o 0 nm
Wi ch |5 obfh Aekeny -ERAAKIE0RSEA, LE) PachaTFERbCEondh, Rinallel SanB0 ML o,
or nore ®f (CD)).a Radiiattioviesénsd t 218 madl dalsganezatiagagent | and dsadet er

| arger than 300 . nm while it is mlled_.in a_solvent, with (B) an

| .
aIka!i;squSPE tP@sWﬁPuFéft&rﬁopﬁfGnEPFBFaFlﬁ$ﬁ6ner_and (D) a radiation 20
sensitive radical TH@”@%&E' N M o 0 LB hatedh! PAc188881 $i¥Ebie

conposition for color tilters. According to the present invention, thirdly,
t he above wbddetdoandubvawielets radialidopr,efanulitmasrivilet vadiatianned by
a color filt red pixel s apd/or %reen pi xels formed 25 fromthe

havi .
above radiaﬁﬁéﬁtgéhggﬁpﬁgtg8ﬁp899t'Gﬁédﬁ ¢dP8i'ng to the present invention,

in the fourth plaggcortiifgabeven8bppesentndnedrdnbageseebnlilg, PEREENT
I nvention are attained by a color liquid crystal display device having the

above col or aboveepbjectpendl advantagept PEnthe phesentfbnyventEaboareent s The
present i nventi.QReW by Bend%Rok B8 prapdeidly a 1881100  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.1I. 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. Pignment Yellow 219 accordi ng
to color index (C.1.; issued by The Society of Dyers and Col ourists, the
sane shall apply 5 hereinafter). The pignent in the present invention nmay
further contain other pi grrent as the case may be. Al though the above ot her

pi gnent is QOI‘%?. i#ﬁg limted, it is preferably an organic pignment
because high & d% , the developnent of a highly transparent col or and
heat resistance aTkerpdigment fior thecpresefit| tevenExenptestalnshe.above ot her

organi ¢ pignent are 0 scla5|fiedint a grou f pignents accordin
tog coIoP ?H&@Wen§p¥eﬁ3n§aﬁﬂg ESﬁBG #BE RavFh °thngﬁglgﬁkﬁgg 185¥8for |ndeg
(C1.) nU”b%"ySThQ docid %‘é&t D})’éfé%dl%olguhs@'sgnﬁﬂé staid Qﬂal?n a&lgiy Pi gnent
Yel low 14, C’'I. Pignment llow 17, C I. Pignment Yellow 20, I gnent

Yel | ow 2%, BelreiRiadrrent).Yel | ow 31, C | . Plgnent Yel | ow 55, C.I. Pi gnent
Yel low 83, C 1. P&gnent Yel | ow 9 Pi gnent

% £ nen%.YeIIOM/%OchC.I.

Yel | ow 110, C.1. TPPgREAMERE LBw E%spresﬁn PF‘BX‘SH 198 3% 185-"€%1. Pignent
Yel | ow 150, donltailli @FRak é&bh@ﬁtlé% thel caBegm@Rt véel | ow 154,  C.I. Pigment
Yel | ow 155, C. 1. Pignent I'low 166, C. 1. Pignment Yellow 168 and C. 1.

Pi gment YeIIOM/Zlilthgughlthﬁn@bmﬁﬁ ahesm pAgmentCils, nPtgn%ﬁtlQ¥b@ﬁ1$6 o

P gment 1 angii3pd-cir T BRBReRRPIIahqr Supe b RMRAY, SRPANES a0t

Pi gnent 16r apeails, €he. dBvelepmen® afiga AOghTyl trEngpaﬂénaaﬁger43ndC l.
Pi gnent Orange 46, 30 C.I. Plgnent Orange 49, C. I.. Pignent Orange 61, C |.
Pignent O A¢@¢ Gesistance grenTeguings 69T e I°°1Png|§é|4tte®r ange 70, C.I.

Pigment Orange 71gyGnbiell 8¥ERheCaBBYE fhel brgghggeﬂagment 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. Pigment 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.I. Pignment Red 166,
C. 1. Pignment Red 168, C. 1. Pignent Red 1 0 5 Cl. Pignent Red 171, CI.

Pi gnent Red 6, Re 17 nt I gnent
Red 179, C o n@l“{ene REBTLT. &1l %1% ) o dqu| ﬂ%f“&%n ed 187,
C.l. Pignest RedIZOQj,gxﬁent Ré&d grenc. Redpignﬁenf: Red Aizmedt. IRealgﬁént C 1.

Pigment Red 209, C. 1. Pignent Red 214, C. |. Pignent Red_10Q0 220, I. Pi gnent
Red 221, C Redjlddenf- ﬁedngﬁ'e“é Redpil4fent - IReBlsa.‘QntCRFd BAgmeft IRed 243,

C.|. Pigmenipsl gﬁ‘r(é gedclés d"ﬂ”?@&rengﬁ‘é Re® 168! ¢. P SEgthefRet270C |-

Pi gment Red 2 Pi gnent 2727 Cut ‘of ‘these ot her organic
pi gnent s5 Cd.I.PPggmentRed 118 ,1T71. G?igmén'grmm 1R6d @4R. Figm@nit REAgNENt

Red 254 are referred as th t nt f or red. pi xel s.
1 2B greni Nl Fof Tasmes Refi ikt - Yo Poahash R 88, €' Banshe con 36
are preferred®s gole QiMep it Rdd 488Nt c.TOr phgm@nRIREACEB7PI ¥ekS. 20 The
above other organic pignents may be used ‘alone or ~ in conbination of two or

nmore. The cdigmentoRe@ 202 piGgrienPiywendvRed 206n €ha .pPhgment Refd 28&.present

i nvention i % _or e ef er bI 20 to %P cul arl

preferably %Sﬁt‘%}gmﬁfgfﬁ% ﬁsgl 'ng‘?hi %‘BGIH &?ﬁ?\,ﬁ % gh?lgqmeeé’ﬁ éegel S

whi ch exbi bizaexcell entgmeiny Reapadl | id.¥,. PayRedt He@h229nta ast pighhkatand hi gh
transmttance and are free fromforeign matter can be obtained. In the

present invéfd &42.cA.I.piEdramentyRedw4319Cadd PigmenteRegi ghdnt Cady be
gﬂu T 'rrgf'l g% ﬂ%ﬂlﬁnﬁh‘ hERLIENT, BAIHAC R 3620Me . $O! Mffilert SAY 94y
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.TI.
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 pignment used in the present invention is 50 to
300 nm preferably 100 to 6 300 nm particularly preferably 50 to 200 nm
By using a pignent having the above av %age particle dianeter "r", red and
green pi xel s havi ng a hi gh contrast ratio and high transmttance can be

obtai ned. The term' A ti | e used aps the
aver age par ?IB& glrndl ¥$é'?g§8?§§eégr%§§r§§l%%grﬁpcIrtgsaakql %ﬁl a?%}g%gi' rat es of
the primarypipaehitchasifgitie abover gseabge pérti\@l@lcnmmdten%rf’orre@e

particle size distribution of the secondary particles, to e.sinmply
referred to2RE 955LN; PREedsS, bayang; & pight CORtIRSeT %oplﬁﬁe pi gnent

used in thepLaseRk +ahPeeBhhOBe dbEaAHRENt THie ttla.%nsesoeéagx partigies having
a particle dianeter of (average particle dianeter 00) s 70 wt % or

nore, prefeddameted "wis Wsed hereinfmedres ttbeahvefhge magmqleh@uamgtehe above

ticle d t 15 .and I di b d
by i ng aRA S6SEREY REm RTHRLRD AR SIOQEPGR A heRh e ITRTRy

conmer ci al | pa3%3ichall § fénk mBn@ERRstials)oWs2 e pigmaverage particle
di aneter is generally | arger than 300 nm and optionally other pignment (its

average particl e disafer dhej BaQOlgbﬁ@rJeﬁ& ;llsargbutunamfact@enaycpn@aeyab| y
vvithadispers oIve ?_s a.bead mll or
|
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generaliy pﬁ&@&ﬁ:@.@u&s_o@"mmﬁaﬂtéﬁﬁ o¥ Bk plhfeditapssanttiespdebentt he
preparation of the pigment 25 dispersion is, for exanple, a cationic,

ani oni ¢, anpRYERLiEN.otheoAMENNE s pBesREONFREYcPABL}CReq B@’éigﬂn@
o 1, R AR R0 SIS ORI BeefBECL Solonds
exi stent iniz 7opapki brcmoBe, apldémrdﬂynyoqmmﬁlc o My eC Oifit ahaeﬂotalt he
urethane- 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, preferably 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 1lipophilic
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 organi c group,
and the polyvalent 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 be exi t [ e ur, t e e | en two
or nore of e odrerhdie B %ﬁ grg eXi Ste gg mgﬁ%e%&PgP gﬁg?%aseé’}éQ

di spersant, chaay oEy the ﬁhethaﬁeebaﬁedldiepeﬂéaniheameidwrw osedof
di spersant is, for exanple reaction product, between a _diisocyanate

and/or trii %M&t@anénd’%%ll‘}@stb@r aha bR ta I ST RRe -hasat
termnal an #%?éygéiﬂxﬂMﬁéBeEwBaﬁknﬂo hXQrQﬁéluQEQgﬁn@thHﬁQ Legm nal's.

Exanpl es of t above ‘di 1 socyanat e i ncl ude benzene I'1 socyanat es such as
benzene-1, 3-eXiistentariat ¢handrebbanenbaied- di specyanti ethdéwlmegnde the
d||socyanates such as _tol uene-2,4-diisocyanate, toluene-2,5-diisocyanate,
15 tol uene SAM& A5 ‘and tol uene- 3, 5 d||socyanate and ot her

aromatic d"SOCya&ﬁbe%r%%%ﬁnéibéﬁkﬁﬂ%1@bb§%%h%”%kﬁsfdf“éﬂ#mdﬂl a
1, 2-xyl ene- 3, 5-di i socyanate, 1, 2-xyl eneé-3,6-diisocyanate,

1, 3-xyl ene- zeaqmmpyaaace betlﬂe:emqrIdeneoz:y@:mtlesm@mmnsocyanate

1, 3- xylene -di | nat e 20 1,4- Ien 2 5-di} soc nat e

Tyl ene. AN AinodsEAkER Bav iR ARy Lo RPE B otnnt 898 SRR AN Bnd/ ocl uae
benzenelbrl lé%ﬂﬁfbﬁt@i‘ HEA P égg&ﬁﬂﬁcﬂm 1‘b1ip“ ldﬁ%ﬁﬂaiésmlnals.

benzene-1, 2,5-triisocyanate and benzene-1, 3,5-triisocyanate; toluene
triisocyanates su@#amﬁieﬁopéeﬁéEQEQOSEt@Hhﬁﬂgﬁﬂﬂﬂi@ include benzene

ofuene” 2 3R ol U Wik S LLASROIE I,
xyl ene trii Seyemad-as, 41diigbdyhanate; 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 1,4-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 benzene-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,
l1,2-xylene-3,4,6~triisocyanate,
1,3-xylene-2,4,5-triisocyanate,
1,3-xylene-2,4,6-triisocyanate,

l,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 di] socyanates and triisocyanates may
be used alone or in conmbination of two ®r nore. 5 Further, exanpl es of the

pol yester havin hydr.oxyl r.Qup at one terym nal and the pol yester having
a hydr oxyl qg#é%BESP%B&vﬁ' éﬁ%ﬁiﬂqupﬁfﬁﬁdgngblylactones having a hydroxy
group at one,uekeale-or, 3@t iiasdcy@nateuch as pol ycaprol actone having a

hydroxyl group at one terminal or 10 both term nals, polyvalerol actone
havi ng a hydroxyl Thesepdidscsyanaéesi aal sripsoryedakesaMdyahg used

polypropiolgghggeo g%j%%m§#$%q5%&ybfg&%%po§1n%&%.terninaI or both

term nal s; pol'ycon at1on polyesters having a hydroxyl group at one
term nalsor both Fatwheal sesamplas ¢bdlyied polares tier tharveply hahpdeokadi ng a
hydroxyl group at one term nal or both term nals and pol ybutylene

t er epht hal a9& ONRy g oRenF&rapal gnsuphraPPriyester: BATLALl 2ohYEEPKRYL
term nal s. e ; Vis I term nal and
@p?ggf%\t By Mﬁ?‘;‘}%&?ﬁ%m@y gioqya&w& HavdRg

t he above p ers having a grou O at both term™nal s may be
used al one dGydnoxydnigroalp @t ene werndmaiovog bbth restniaed-soasedh cissper sant

in the present inventio i s preferahly a reaction oduct bet.ween an
ot b AR A PR  FOT K 96 OB Pl 1t eGP 1P 05 one

term nal gan@oth & RN, 0 1RAE1RG A detdneX Havin@UR hgurBeyh geebdpnal s,
particularly preferably a reaction product between a toluene dii socyanate

and a pol y@dpogieadiesminady iary ke ty dregmiinagro gndtpghipnomisilggtone

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
Chenicals BV Co. , Ltd.) , Disperbyk (of BYK Co., Ltd.) and Disparon (of
Kusunmot o Kasei Co., Ltd.) series. 9 The weight average nmol ecul ar weight in
terms of polystyrene neasured by gel per%eatlon chronatography (GPC) of the
ur et hane- based dliﬁersant gn t he reseE vent on referably 5,000 to

50, 000, rore pref ePELIGLID Oeveaa g 286 a?hgeé885elﬂr59ﬁ3ﬁe based

di sper sant sﬁ@sayslagreaednaéamﬁedq;ry ge1 ]ﬂé@hé@ﬁi&ﬂ chifr imé oYrapiye (GEOE amount
of the urethane-based dispersant for t preparation of the pigment

di spersi on P£ ﬁheferashyneebagaﬂt§1smer§an¢eé§ shewergaentnbpeeptEéenr abl y
0.5 to 100 r c e ~p~ef erahl r melght
33" b3 LRGN, o8 0° oBE! SN Kb ek o803 oK

particularly erab parts by wel g arts by
wei ght of the pognent When t he anount of the urethane-based dispersant is
| ar ger than 100 parts by weight, the 15 devel opabilitymay be inpaired. The

sol vent used for The %%%Péfﬁfcaﬁn@r%@dﬁ?bwsa@?%ﬂ@ﬂs ersed adeneical to
a sol vent wglCQDWEbhbg%FQﬁ%%rbgeqwoh%&ehﬁafter for the radiation sensitive

conposition for ters in the present invention. 20 The anount of
the solvent for tWaepampanato@nthe uhethangnbasedldmspersantsfpretheably 500

to 1, 000 parts by weight _based on 100 parts b %ht of the g gnent. To
prepare thePdi ﬁF18P§HEF§ﬁﬁFQNﬁ%5Pﬁ@PSrSéSB PFe egRRL¥ JHLBRTEF titania

beads hpyi ngra 8k 88 G61Ght 2hdte Precefani olG E‘B‘lft‘fo?p%%g ﬂyowgigh@“d

di sperse the pignent m xed solution preferably while I't is coole
cool i ng wat smchomorrgepreferably 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 like.

The £illing 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 using a 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 anmount 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 aroll mll, a three-roll m | %r two-roll mill is used to mix the

pignment 10 m xed solution preferably while.it.is cooled with lpg water
or the Iikemlﬁﬁg Fﬂ?gg%gp B§?§§£ﬁ§ES|V§l#§ b e}ﬁr%%?gegdw%$%rc§§gé+8 and the
shearing fowygeetrSopr eher abky .about 108 dyn/sec. The 5 treating tine is

preferably 2 to 50 hours, nore preferably 2 to 25 hours. The average
particle di anet er Thgdnienvad between niilks iswpreferdblhad Opuyeaniessnt ai ned

in the thus |4 Lsper.si ok 10) sysed Ry dynagic |ight
10 scatteri Enlg&rre‘ti %%&ea&ll?g@%irggl ?gspae% e r@glgr‘?%%hgé aﬁ&’al/ls-ggdl ug% resin
In the @ esepeathigntine is prefepstily ultar 1590 hoonrsedmotei prefexrablps a

bi nder for the 15 gignent (A) and has solubility in a devel oper, preferably
an al kali dévé&PopBer PREE&:-in the devel opnent step for the manufacture of a

color filter. It ife 59ér§§é”BégE;gl?C&EQ&X?E? QhadpRetYBREI gabLe

unsat ur at ed nononer having~an unctional group such as carboxyl group,
phenol i ¢ 20dhgdrabuitignoof the spddment curitthigredliinarttieothes prepatgderi zabl e

unsat ur at ed nononer (to be .referred to as "copol ri zahl e_ynsat ur at ed
monomer " heP&PMEPte A SPRESAPe C8P PReMEEEYTE 'ggb%g%ﬁﬂégﬁﬁr&P@g%nnnoner

havi ng gy cagbaxtkrdhgUpetheabe referred to as "carboxyl 25 group-containing
unsat ur ated nononer" "hereinafter) include unsaturated nonocarboxylic acids

such as (meth) acrylic acid, <crotonic acid, a-chloroacrylic acid and
ci nnam ¢ 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)acryloyloxyalkyllesters of a polycarboxylic

acid having two or more carboxyl groups such as



unsat urated di carboxylic acids and anhydri des thereof such as maleic acid,
mal ei ¢ anhydride, fumaric acid, itaconic acid, 30 itaconic anhydride,
citraconic acid, citraconic anhydride and nesaconic acid; unsaturated

pol ycar boxylic acids having three or ngre car boxyl groups and anhydri des

t hereof; nono[ (et h)acryl oyl oxyal kyl ) e ters of a pol ycarboxylic acid

havi | h 11.
ool S- (e RPRERGE SRR BB R R Gyt nate ana
nmono[ 2- (et hpael -@xedny aictyloghbkeedhy;] Jphd halate(;meind) acryl ates of a

pol ynmer having a carboxyl group and a hydroxyl group at both term nals such
as 5 w car hBRReéMetR) asrYdRdss AP foPARYRERISN RS 2 CRYDXY} EQR-8RBoxy |

group-conta%nh§%f§u cf at%ﬁQa&nggquE%rm&ggﬁg)@g@ﬂid% aci d, nono[ 2-(neth)

acryl oyl oxyet e and w carboxypol ycaprol act one nono(net h)acryl ate
are 10 par W-Sarddxyhv1siRiprefl.aclite A it (GrRIthopadryillen- cont ai ni ng

unsaturated nononers naiabe used al one or in conbination of two or. nore.

Exanpl es of the pBPYnefi ¥B6FE GATRPHY 4t SFONBASRBLAHRHNGg URSBREREERE hydr oxyl

group incluge gﬁg%gro Yrolth)eRew1 i E0 @4l dr oxyst yrene, p-hydroxystyrene,
o-hydroxy-a-néh y sfy?ene,)ngﬁyhﬁbxﬁtgﬁnethylstyrene,

p- hydr oxy- amoabh 2l-{mertdnecryloylpdyethytid syordinate dmd
N- m hydr oxyphenyl mal ei mi de and N—p-hydroaéghen | mal ei m de. 20 These
pol yner i zabl®s GARPAXFRAFF IRFVATLN MR (e Y A%yl group may be

used al pfle Qaritl cAEHIRAPrAFer@fed W0 or nore. Exanples of the polynerizable
unsat ur ated nononer having a sulfonic acid group include isoprenesulfonic

acid 25 and p- st Fheneboveorazrbaslyd. gTeude coptpiningainsafuzatedat ed

ToNONer s ha\r’n'o@x%m%rs 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-a-methylstyrene,
p-hydroxy-o-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 ynerizabl e unsaturated nononer 30 include

macr onononers having a (neth)acryloyl group at one termnal of a polyner
nol ecul ar chai n such as pol ystyrene, qginethyl (meth)acryl ate,
pon-n-butyI (neth)acrylate and pol ysi ["dxane (to be sinply referred to as

'macr onopno here| after S tut n&le des such as 12
N- phenyl maln§r ﬁhd:’ eﬁ'md'r ox’yp’kt(é)nyy %8R (f‘) l 1e e dxyphenyl mal ei m de,

N- p- hydrOXymhﬁﬂ%bmmd&yﬁﬂéhyld&ﬁbﬂmﬂﬂy|thWﬂYﬂﬁdHYﬁhBhylmale1m1de
N-m et hyl phenyl mal ei. m de, = N p- nethylphenylnale|n1de

N- 0- met hoxy phremperivdiphedy Lma he.inide h dyhme i rahany malainide,
N-p- met hoxy%me qu@e%splma%qn{}d%lbﬁ Jd %e%g@ﬁ%ﬁ%fém@é

N-cycl ohexyl elrm mati ¢ vi nyl conmpounds as styrene
a- met hyl 5t y Neire-me thoxiyptengt lnerles imidd  aypldt Nl-perlethpxyphyshyatna&a&mlde
p- chl or ostyrene, o- nethoxgstyrene m net hoxyst yrene, y& nmet hoxyst yr ene,

gt \élepyl bgn\z/f“rﬁ’e@h??bﬁﬁ*é\‘ edrﬂ%‘?ﬁ”’tﬁﬁ’ﬁ?}‘ﬁﬁf?ﬁ/ Eﬁfﬁlé'lo:e F“ﬁ}IeBE‘FrQﬁ rret hyl
. ?/y Q.Bﬁ.e XEPSQHEE sUeN ' dy stE ! ¥& g@é%‘yﬁtstEﬁFrl ng dene

p- vi nyl benzy enes such as 1nden€e an
unsat ur at ed a:-airlbma;ﬂodnmesumhmyimw;mrﬂea (pmum;a]drthmra et hyI

(meth)acryl ate (meth ryl a net h acr Iate n- but yl
(et h) acryl &S0 I&ﬁ%%ﬂﬂé‘iﬁ?@?é& tYs‘&PeB ‘% Ste. t-butyl
(meth) aggy! qi-%et%dawwwo(m@b&wm&hﬂr fé‘@He%.ypr opyl

(met h) acryl at e, hydroxypropyl (meth)acrylate, 2-hydroxybutyl

(et h) acryl at-éf 1@4@@@% .acHwJaI}é-beWYWWb fiher,

th | t |
Eﬁt ) acryl a %é”neﬁ%ﬁ?’fé&%r e S R A R DRy s
2- phenoxyet hgdd bm&hyabéyllzgu.glyﬂiﬁﬂmxaﬁhef hyimei¥nes yueh 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



(meth)acryl ate, nethoxytriethylene glycol (neth)acrylate, mnethoxypropylene
gl ycol (neth)acrylate, nmethoxydi propylene glycol (neth)acrylate, isobornyl
(meth)acryl ate, dicyclopentadienyl (neth)acrylate, 30

2- hydr oxy- 3- phenoxypropyl (neth)acrylate_and glycerol (neth)acrylate;

unsat urat ed am noal kyl carboxyl ates such3as 2-am noet hyl (neth)acryl ate;

2- di net hyl ani hyl th l.at e, . 2-ani. | , |
5 di ot hyl akPRLE BESYLERE: AAcPLpapE 1A ARRFERY: (R IRV AR S  ac e and
3-di net hyl aghsapueaykd( geiybiagnykarpoxyuasakusacadagl yaydildyaar boxyl at es

such as glycid¥l (meth)acryl ate; vinyl carboxylates such as vinyl acetate,
vinyl propi ématk)agriypteut yiavé eagborm}ptBeEnsBaheaS5ViREAt AF8E@ECet her s
such as vi nyl t 3 V] e h a |yl ~al-wci.dyl ether;

vi nyl cyaniggnggng%hﬁgéngﬁgh bgé&an%p§%§gﬁ%lgﬁpt?gpgﬁ §98%P§%gécrylonitrile
and virg/l i dapatayanedeethasat sneh eds anirds medtlylagtheret kiaglyéahyle,

a- chl oroacryl am de and N-2-hydrox¥ethyl 10_(neth)agé%%anide; and aljiphatic

conj ugat ed BitBREARGAH 1y 91yaigvi fhilafe, VAREhr SRPLMR COMPOURSSeRBSR These
copol yreri zaghl . rs,_ I or__in conbi nati on of
two or nDreagchggﬁa%§%9% g&ggggggl?hg?¥gggﬁg§§ﬁ§£?&?g$§daﬁghoners, 15

macr onononevinylidebet cyanédenabaisatdested- hypddesy stulaeh as( et h) acryl at e,

benzyl (nmeth)acryl ate_and glycerol (neth)acrylate are preferred. Qut of the
nacronnnoneK@?th§6F§§9?Féﬁ@'nﬁCFB%ﬁﬁeﬁﬁFY ARigs ¢net NyP-preraxuethyrit e

macr _O”PIW”EV(mé'i:ﬁ)B@E‘S{h.ﬁkil!iﬁ_@';yaHEeBQEI;.PﬁQtiénéoﬁ?hgﬁft_eh_hﬁigﬁegl' sHeAt Akut ed
mal ei m des, N-phenyl mal ei m de and cycl ohexyl'nmal ei m de are particularly
preferred. Th8-pushdiene. aliseprenel abde chdoireprenehe present invention is a

copol yrer of 3 carheXylc A SMASANA 1l 0fsab 33t U SEbMIIOREY ¥l da
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 nononer (to be referred to as "carboxyl group-containing copolyner”
hereinafter). The carboxyl group-containing copolyner is preferably a
copol ymer of a nononer m xture conprising (a) a carboxyl group-containing
unsat urated nononer and (b) at | east onﬁ 30 selected fromthe group

consi sting of polystyrene macr onononer , 60Iynethy| (meth)acryl ate

macr ononone, mal.ei.m de cIohex | mal 1 d h et hyl
(neth)acryI5P8 96§H?y¥°?ﬁ%?ﬁf83r$Fa5§¥aﬁ8eglé §%3 qbﬁ%?ﬁfa%&qué% and
optionally @Gg)lyat (he&al aewrglatkeanadphearll4 metths agir§lpteofiostbeng of
styrene, nethyl (neth)acrylate allyl (nmeth)acryl ate and_pheny
(neth)acrylﬁ?@eFFGdbéo PéfePP§§°¥81a§r°§§r§@%$91@#6@pQe@ﬁﬂXWﬁFhdIdopolyner

(1)" herei gattehls g is particularly preferably a copol yner of a nononer
m xture conprising } f a carboxyl group-containing unsaturated nonomner

conponers cont ai nChgig pan:rt):.cadray-llly(:paefdrahkyemcepsémniaalof ragmedomar and
optionally mpno[ 2- (net h) .acryl gyl oxyet hyl ] succi nate and/ qr 10

m#carboxypoW}E&HF&l&eweﬁésﬁﬂﬂoéﬁétﬁ)&éF °, & SF@UPsFoRtaindRG one sel ect ed
fromthe gr %ea%awt%huﬁwn&ﬁep@ "Eecoﬂﬁﬁiﬂﬂﬂﬁl_q%’erth RRIYEIYE1 g

(et h)acryl ate macronononer, N-phenyl nmal ei m de cyclohexylnale|n1de
2- hydroxyethylan(ﬁsshpagaﬁlamgreﬂannyla@mebpﬁaomyudWe and glycerol 15

th | at I t I t f th
Consi &11 g %\Peeﬁ‘é B b8y ctbep v e 1RAts, Frddern) acr yI ate and
phenyl {gret b oﬁty%éb%olra@t%ﬂee%otr& @Rt APVt HTHE-(GNA Ni ng

copolynmer (I1)" herelnafter% ustratlve exanpl es of the car boxyl
gr oup- cont ailleRsd @Dﬁcﬁ%ﬁtQ Iﬁrqﬂh@th@r@uBmﬂ%ﬁﬁlftﬁ of( pel¥yt¥rehec acid,

monof 2- (net%%cgg%%l gxy% H&%E%ﬂ?% %h)%%%@ﬂate 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,
mono[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,
mono[2-(meth)acryloyloxyethyl]succinate,

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

copolymer of (meth)acrylic acid,



(meth)acrylate and gl ycerol nono(neth)acrylate, copolyner 25 of
(meth)acrylic acid, nono[2-(neth) acryl oyl oxyethyl]succi nate,

N- phenyl mal ei m de, styrene and allyl (nmeth)acrylate, copolynmer of
(meth)acrylic acid, nono[2-(neth)acryl g)él oxyet hyl ] succi nate, 30

N- phenyl mal ei m de, benzyl (neth)acrylatée~and styrene, copolyner of

(met h)acryl | i,d, - ) # I | ] succi nat e,
N—cyclohexyh%gﬁgFn#3§?B§%%F§ﬁ§&§ﬁg§%F¥§ﬁx5%%%% g%?%late, copol ynmer of
(et h) acr yl N6 cgeldheky1lmanedmd deTebehaguy l(mglkbyretriilatsuandnatgrene,
N-cycl ohexyl mal ei m de, benzyl (meth)acrylate and styrene, copolyner of
(met h) acr yl COPRLYAeInSho[(Pethdaeryddicy BSiidoxyet hyl | succi nate, 5

N—phenylnalﬁbﬁbqg_(ggq th %&h@&?@tﬁ%ﬁgﬁ@dﬂ%ﬁﬁge, nono( et h) acryl ate and
styrene, copolynmer o met hyacryli aci d, w- carboxypol ycaprol act one
nmono( net §) ati-phaing 1 mallefimddyel , mblemizivild  melidy) adryliadieh) agdrydeatod, gl ycero
nnno(neth)acr%! te qd styrene, gogol nmer of (neth)acrylic ég aci d, and
2- hydr oxyet ARG AGEYIATE, 2BBETYRERe ofcOR T & (e LHIPEEY DiFy st yr ene
macr onononer, Ad %ﬁ%ﬁ{bo:&g’fﬁh@) ﬁ’dlaalcﬁ‘uoxfeoﬁrgir)’d‘&fe )d 1@telrﬂ,“y' ic acid,
pol yret hyl met'h)acryl at € “macr orfononmer and benzy net h)acryl ate,
copol yner ofN-pheniylaadelimd deci denzatz ((imetidtaeryateat glarerbd gl ycer ol
nmono( et h) acryl at e, . copal r of .(npth)acrylic acid,gf-hég xyet
(et hy acr yl OB ME BIRSRY I ate. AR S YTaPE: ORISR %5 BREPRFEEYILFC aci o,
2- hydr oxyet kydid mid patidrdixe ety 10 aidth ) @8riy)ad Y | cdpd 1yaiaolager  of
(meth)acrylic acid, 2-hydroxyethyl 20 (nmeth)acrylate and stﬁrene, copol yner
of (meth) adﬂﬁﬁhBQQﬁMilc MQ@@OIGﬁéﬁﬁﬁﬁHQﬁQﬁmﬁﬁrqmﬂﬂﬂﬂeq enaylat e and
styrene,  CoRQIMATRCIY1 T BOBEIYhiE A (HetRILEBLY S & /BCLBTRRATRE L
(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)acrylate and benzyl (neth)acrylate, copolyner of
(nmeth)acrylic acid, polynethyl (nmeth)acrylate 25 nmacronononer,

2- hydroxyet hyl (neth)acrylate and benzyl (nmeth)acrylate, copol yner of
(meth)acrylic acid, N-phenylmaleimde, henzyl (neth)acrylate and styrene,
and copolyner of (nmeth)acrylic acid, Nt henyl mal ei m de, benzyl

(ot ) acr y1 g Bl Ge Bl TRIACTRLNL A Whate a0 slieng, 30 M gantent of

t he car boxyf‘mg ouﬁl contal ni nsat’ur at ed nonomer i n e “carboxyl

group- cont acompgsitapal wma®T lowepr ahdr #hky theocbdteh®) isDheégheef enhahly 10 to
40 wt % When the content_ of the carboxyl group-containing unsaturated
nonomer is POWE? ¢ kBR @W%lﬂtmlmrﬂaikﬁgy develpei of| thg ragédEieper of

t he obt ai ne kgt i.o {L{y8 a&qu P4 | o gk ywhen, Bg content
i's higher t gh%qgévﬁ%}gﬁﬁﬁi Eso(lyugll [ ty&?drllé g%%a%?i \c,i)gs\r/gl oper of Wt Ee

radi ati of thes iraidie tdonp senisiidl veay omposix ilomo ils gleveAoped esidh amhen 5
the radiation_ sensitive conpositign is develogped wth an_ al kali devel oper,

the pixel s Aafaidi HeveToPSEm (it PUBLE RS FoOF Rt ToR FRSFPREETBF L ho
formed pi xelas ameie PRy 1A uAieRssh o?“%h)é’e{cj%ﬁ\eﬁvﬂf@fs rWA}f%' #buYBkAByE,.in terns

of polystyrene (to be referred to as erelnafter) neasured 10 by gel
per meati on chr onmafTbhegr wphghtCR€ereget modesolacnweigbttr dny degsr @f) of t he

al kali-soluble resin in,th resent .inventjion.is preferably 3,000 to
300000, RS LSEERERR | tODOEBEEE0a0. e NRARAIA SR ABE2ABFERUl ar
wei ght ig t &yRyedfl pbemealttTny IctiFdnlaitd A phsf ggPQld e dsingMs o 1RRI :naf t er)
nmeasured by gel perneation chromatography (GPC, eluting solvent:

t et r ahydr of thed@rphyidnofarandapf - the @dkaliesiodubl e Fesppebrithe presanton is

Pt oLy, Sy 0 AR SR, 505080 e R L BLLSI T
conposi ti on shaoiong ceXod , losat.

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 film
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 Mwv Mh ratio of the alk?li-soluble resin in the present
invention is preferably 1 to 5, nore pré erably 1 to 4. In the present

I nvention, t . kal L-sol ubl e. resins 0 be used. al.,one qr_.in nbi nati on
of two o mBREATHRECLHBIR "HT 1t A ARRATPT OIS PASTR T ienent e LB
invention i alpatfieaabkYopabicityOndypabiverhyoveiaghbitaifbbe theefanably 20 to
500 parts by weight based on 100 parts by weight of _ the pignment (A). Wen
the anount &ESifEermay hecRFPIucraPR thesfubssrafaand 1igRt S6TpaRLRIby

wei ght, the al.i % kbkist o] r St Aj rsth '
resi due naylggbgrgguggdﬁggggﬁgggu g??é?é'ang ??gﬁﬁeséﬁggﬁ?nﬁg F%%g%ng an

unexposedl pahanoh, 00hgarttsebameidht s ther gencénthahitn AH&heapigmeytwei ght,
the concentration of the B%gnent becones rel atively | qw,_ whereby it may be

difficult t8SCoBRFeFEIAREVEINgePVeoMBPTEPY et HaTr PR fi!jr'rfé‘riFiurlﬁu to (g
pol yf unct i oggh1@0R0WRE +ABgERe BALY WREEhgRRl oFOROWRA N FitRE P esent

I nvention 1is a nononer having two or noré polynerizable unsaturated bonds
in the nol ecul e. Exanpl es of the pol yfunctional nononer include

di (nmeth)acryl a of al kyl e | ycol _such as ethylene 15 glycol and
propyl ene gl'yc{)(l(?),s %?J(ﬁg‘frhﬁﬁ%?%njgt'gg’yﬁe% pol yal kyl ene glycol exenplified by
pol yet hiyd ene gl ycohe pytPrunst@ofhet R¥hEMEBrIiNCPhe OPrakane bPiveéRLion
condensation of two or nore ethylene glycol nolecules and pol ypropyl ene

glycol s sudls asmgnamgrobBgvang §wgcer vereai pedyBorikabéendessturaked20 of

two or nnrebgaggyhgn%hgl%8g£cgggqcules; pol y(net h)acryl ates of a pol yhydric
al cohol having or nore

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



[y

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

gl ycerin, 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 pol yner
havi ng a hydroxyl group at both terni ndPs such as pol y- 1, 3- but adi ene havi ng

a hydr oxyl rou t both terminals ol yi.soprene havi h oxyl group 30
at both ter H&‘Hlo 4 nc?rr%]ip)?c :&&&agﬁg’%cnﬁc&%hwg&ﬁ%daé)%’%c% bot h
termnals;, andrebfi atadfratdngd yheyé 1 hyid@hnsphamethPublprophase

pol yfunctional nononers, poly(neth)acr%@gtes of a polyhydric al cohol having

3 or nore 1&riKyetdipcryiakss PedtderxithaiHolc tadi(Mekddiacrad ateoduct s
t hereof are fear : e i et hy.al nr. -
tri(nmeth) acrp%?‘ gtta %,Ify%gr’ftlgcz)rl yi%%%aé}det% ?ﬁ)%#er%ﬁa%r'y?é#g?l t%%%&t%élerrlftot%ri t ol

t et t a( mes h) pemntadine thliaeaytilatey tdwd ddlpen aentyathrdttdolacr yl ate and
di pentaerythritaol hexa(neth)acrylate, Trinethylolprggane triacryl ate,

pentaerythﬂnﬁﬂa(ﬂﬁtgd@ﬂ§¥%§t§nd FB@ﬁFB@}?PHFP?BPe k QSEY}PE?e are
particul arl ?e‘?lrtpafe‘%yt% RepaYSs LU aifjerlae A Axcel | ent

strength and surface snoot hness a 10 rarely produce a stain or the film
resi due on hexaadrytliadtiecareapartiighil axdiyasne herted becalusenthereppovédeporti on

The above functiopal .nononers. may he us alQne or in compination Qf two
o rore.  The LB ABAB AL Y TS T ARG T ACE RO SCERS 218

inventi @9 | sradeakepabavice h0sPPh RAF kheb¥ i MR B8 qH® ¢h teEAbakk¥td0 to 300
parts by wei ght based on 100 parts by weight of the al kali-soluble resin

(B). Wien t radibaht ssireemiagpbayen i apnaexpasadkeporsicnal |®he ahaies parts
o 0 S S bR "B JERAT YRR Bl WP R orclE Y 20
two or more.

The amount of the polyfunctional monomer in the present

15 invention 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 £film 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-g¢-caprolactam,

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



wei ght, the alkali 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 yneri zabl e unsaturated bond may be uigd in conjunction with the

pol yfuncti onal nonomer. Exanples of the above nonofunctional nononer include

car boxyl o7 QURGOALAI;WANG WIRALUY §.6 ANAERNS, AR, GRANMIRNIAAD! &

unsat ur at ed nonoMers “enurmer a oVe a resin (B),
N- vi nyl - contaiviingd beinizitgdaz dlet e NoealilcatbagoledSNsuthyapiperidine,
N-vi nyl succini m de, N-V|nylpyrroI|done N-V|nylphthalln1de

N-vi nyl - 2- p|Npé’r5'1n(Y81Pé-Peﬁa\?1’1ﬂﬂ '6’&15%1’81“5’&9% ing @1 pyrrol e,
N-vinyl pyr 1 §f_hdingA pHinbxa4in8 0% &- (2 tHY 280 Wldyinfiagld1dinee ang

N-vinylindole, N-vinylindol ine, N-vinylbenzimdazole, N-vinylcarbazole,
N-vi nyl p5 perqcuhmee:cla\.ll-hyu anyaplp‘elaﬂ-ﬁéoomm mmnplm $6Q0 4htadename;

N-vi nyl phenoxazj ne; neth) ol.i ne rcially
avai | abl e M—Qﬁ?@é‘,e (3[N- % I cgﬁmoagosei
Cheni cal I ndust ry_rxﬁ@s_e Jnaﬂo)sun&%ﬁammg QRB} LEPRSERIS1 oMY dieinsed
alone or in conbination of two or nore. The anount of the nonofunctional

mononer in tdembimaddien ofp tiweynt imare.s preferably 90 wt% or | ess, nore

preferably 50wt ¥oresse basads g bheoLatal, arpunt, of sthe, RLuCupg! i onal

nonormer and t he nOHOTURE nononer

monof ungdi onalveiHivIEis predegabliynan W3 Loldde, nﬁf@@@fe&%l@usbace
snoot hness of the fornmed pixels may 15 deteriorate. - radi ati on

sensitive r X%t 8F 4eRarkased oébé;lli’@ t?ﬁélr%lﬂ?‘é?hﬁf s?-'éWsPPFV@uP&GF-@&Pl
generating aQay i ts{] AndPehs BN Je bR S SRt TR e W\fkﬁh ﬂl‘?é‘%@ddlgoi*ge”t " 20

her ei nafter) e present 1nvention 1s a conp ound
the monofunctional monomer is 1arger 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 guinone-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 acetophenoﬁ based conpound, bii m dazol e- based

conpound, | d o) d :
benzophenong&%gér%%lgﬁ%gungggP %E% e1o ‘%%%ase ?gﬁgbugggﬂB onsfﬁﬁﬁgPear
gui none- based annM@dtdpheavnesbaseds edmpowdguhd imidaticdes-basedd conpound.

In the present I nventi on, the above radical generating agents may be used
al one or i nCOBRERE 299 SFiaRIDE bAsEE CoRRe i cal generating agent in the

present inventiongihs+g@ Heee&s&aeweﬁhbﬁasEhenemaehe%edtﬁéoahameamr oup
consisting of an acetophenone-based conpound, biim dazol e-based conpound
and tria&ine&ﬂw&n&tﬂngnagand isnprétepabipnd. @hv@qnaaamarmhebxnwamgh@f t he
radi cal eneratl feraply 0.01 t , hore
ref orably Peis B5epereoiy, 1 bl Batts bh vEIGHh AREeH, R, d0GNBAFE! he

pol yfuncti o w@&@ﬁﬁ.‘%f(@e cgfolb%ﬂarltosaatzymo%he&t (eh éreadopalrtef biyhe

pol yfunctional nononer and the nonofunctional mononmer. Wien the anount of
t he radlcalWﬂ}g@éh@ﬁhﬁm#gt@G@ﬂtOistbﬂappéwfunéﬁlongl panempy agdgithe it may
be difficul n & coI i.lter i a t d pattern
due to |ncoh5V“{e cu ﬁ@lby ex ogtre W&ﬁen h%ﬁéﬁggn§£n£ﬂ$afa§%é$%an 80
parts b¥0V\Blgﬂﬁerdﬁ‘iﬁxg‘ agend mm{asuefayhaﬁl ¢.of fpaf::ftoﬁyhb&@ubsbftaﬁ\ayduri ng
devel opnent. 15 Exanpl es of the acetophenone-based conpound out of the
preferred r&A é&lffgéﬁéFaW P tadenecotrx Ifélg‘}ﬁes]éﬁYlPﬁ\PeBFﬁéﬁteFW&PG&e

2- hydr oxy- 2- nwl.or enag
2 mothyl |- PR e o) Bhery) 17 SORBEBES) PRGBS O posire:  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-1l-one,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropanone-
1,

20 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-
1, 1-hydroxycyclohexyl*phenyl ketone, .
2,2-dimethoxy-1,2-diphenylethan-1-one, 1,2-octanedione
and 1-[4-(phenylthio)phenyl]-2-(0-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-
l, 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-methyl -1 -[4- (nethylthlo)phenyl] 2- nnrﬁﬁollnopropanone- 1,

2- benzyl - 2-di.net hyl a -1 - I|no but ano nedi one
ond Lo (oRnERT B sRtiRd S BAg g RoBpRR Aras Bh EFEE 1 I kR HE
preferred. iEBetabayewaﬂghephﬁaeaepbaﬁeﬁlaswppuadssUayabes usgdwe BglRHE Or in

conbi nati on of two or nore. \Wen the acet ophenone-based conpound is used as
the radi caPagéaerderay pEekerablyY Hetpr2@ @artsbenvebaht hasetooni0®1 of

th t oph ht
ror e pr of or SBELS Y REEGRSTP LAY PR EHA RN, Holmbf () of Flebpdtyd® 920
parts bys webghﬁeb@ls'e@ﬂ)ruhwﬂot@hrdfs thg wlgfnhn@fmﬂn&l mdmdmmhndrrahe nononer

(C or 100 parts 5 by weight of the total of the polyfunctional nonomer and
the nonof uﬁ@PPSH&Ft&BHSAfeH“OPRH%ﬁ trRendis EI'H@Pi fHOStinoRdnBPNPEer k8d) . Wien

the amount gf hfie Pﬁ\ﬁ‘ touﬂﬁi%‘} QHGPQH p?}EPSH@' Sée&hé&nlg 19% gpart by

wei ght, it may be d tain a co ter having a et erm ned
pi xel patteds éﬂaﬁmerthhamdnnnl@metcby1mglgyteprmunebevﬂéﬁfthalanbunt S

| th 0 ts b th d ff th
Subatr at o GDEAGRIBVER LBt La B & PERESTETTATEA Ritatopatbethy
conpounth | agkU¢d 2néomplete- ‘éﬂ&-@.b@pb9nlékbb§u4e, S, whehethakimédnt 19s

et hoxycar bonyl phenyl ) -1, 2" -bii m dazol e,
2, 2" - bi s( 2- Beggeph&han) 84, Harks By tveet v s (the &ormedc piBeas phﬁn@ra}l 1,

2'-biimdazgle ¢ 2p2 iR (8 a2C RSN adve1opmant.. Bt Faphenyl - -
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



bii m dazole, 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"-
biimdazole and 2,2'-bis(2,4,6-tribro enyl)-4,4",5,5 -tetraphenyl -

2.2 i s(2- Ehfor BhRLRY) SatEicRTErOPhEREDfeAcE 1555 “EFERARaShYL-1.
2,2 -bis(2,4-dhehhoaapbe8Yhtedpfesérredl eahaphenyl -1, 2" - biim dazol e and 22

2,2 -bis(2,4,6-trichlorophenyl)-4,4",5,5 -tetraphenyl-1, 2'-biimdazole are
preferred, and’ -pis(2pisdichlarephenvphehysy.q,d’ -tetrapkenrgbhbny(=1, 2' -

bii m dazole_is ticul arl ef . ve biim dazol e- based
conmpounds hg%%mgééé??%n%g é%?é%?ﬁi%ngngﬁgggfggﬁf, do not produce foreign
matter such as arhéenghesd bidshidaediel- vareddacpmpoupibahsve s 1t

sensitivity, can fully pronote a curing reaction by exposure wth a snal
amount of efetghlasydbrs folvealtseda nlf iFpdre £9Eeign Pat ber ikstposed

portion. Thegelgrgnal DEo50ah Boghbl ARt &" nEXROBUERLLS fhEBTAYGflI vi ded into
a cured portron 1nso Ghre rnta evel oper ahd-ant uncur &d portion having high
solubility sengideévéetgpeatan fhalglhyromktea ctirpngdddctiiom bprerpasure

hi gh-definition color_filter having a gredeternined Eixel 15 pattern which

i s not undeVFifPR. 2TRBALLOIBOBRE nPHSRPEIVRRY LOFPORALSCHESE 1R g al one or

in combigat {@RcPhoh"@nOhn"h8xposed 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 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 polyfunctlonal monomer 28C) or 100 parts by wei ght of the
total of the polyfunctjon and thg 25 nono unctlongl nD oner (when

t he nDnofunctlonaWhﬁBnBﬂ%ab+§ml§§€8}e “RRERT t FeTRYRRAL 1B UEH

bi i m dazol erhased1CgBREYAEingSagBRt! €0 tHanpPelénPaihvButWBhghlic it may be
difficult to obtain a color filter having a predeterm ned pixel pattern

due to i nconpeéesablyi u@e@yllemsinr@ti\mwltthetaﬁoﬁﬂllwlag h¥dregen han 40
parts by wei ff fromthe substrate, or the

h he .f fall
fiIn1surfac883%rt%8eF3$ﬁ§§g Rm?EP énﬁgk%gugﬁéned during devel opnent. -

hydrogers donor  28he \b€fmt hﬁybrbgbﬂaaehérba§§du§@ﬂpﬁéﬂdlnsmé|§ﬁ§ as the
radi cal generating agent in the present invention, it is preferablg used in

conj unct i onCAMPRUAAGHISh AR RF IRl dydrasaes atomite 2 Fadicad: fomeme
sensitivityge rngQﬁetﬁﬂghOHXQEQQGBa 880t om EuHﬁeﬁBBﬁrngPgﬁéas a conpound

whi ch can provide a gen atomto a ra Ica rom t he
bi i m dazol e- basedTnennpaﬂdgapodoﬂéposurEhebeehgﬂtognnednmon is the present
invention is preferably a nercaptan-based conpound or an _am ne-based 10

conpound dePFﬁgérﬁBF¥|ﬁb@F6ﬁﬁPfﬁ€ BB§6€ REMEAPRInObadBdaldRFobRGe s a

conpoung, h%PhBBuﬂdbEEEgﬂédrh@&eﬁhb@lB@tero ring as a nother nucleus and 1
or nore, preferabl to 3, nore preferably 1 or 2 nercapto groups directly

bonded to the nntﬁhe aboveumefteptab-baesedf eompdund &s aneowppund- based
nydrogen dogor, eLeh0ALLSE) rnd"Sr WRGAT 1503882 RBRRUR Gl &1 &ugOTPOUN
havi ng
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 time. A detailed descPiption is subsequently given of

these 25 h droggn donors.. The nercapt an- based h§drogen donpor EBX have at
| east one BERSEREAN-hGS6A h¥AErgen; AGnog, Mgyt hale RnshFuQhBhalt “Bhhs two or

nore of the;ihi BASchathySARAFUPN QLTS Qre"BYndOE tdFefid B a38iVheanthe
mer capt an- based hydrogen donor has two or nore nercapto groups, as far as

at | east onergasdcngreuaptsmaly aamn pdkylerse FXoOURaSTr asdmfctunalouhst
mercapto grqups.imay bhe substituted by _an. al kyl.,  aral kyl or | ~group.
Fur tnor . ol 3pIRE To 3RS HeBhec¥rl pBpfbe, BERHIEE Ph BhY 2058

mer capt as- baged dEuagdadedonor may have a structural unit in which two
sul fur atons are bonded together by a divalent organic group such as an
al kyl ene group, oFuztbeructheamegerptannbagedhhy@sogent dengromdYaPe bonded

h [ f. ILsul fj.d - d
onether 0SB0 5] bl ol o2 RSP eSS

hydr ogen donor Yy itute y¥a cC up, bonyl

group,  subssubisttiet tald @keayviartionylo Yroup)e phensatyeatongrlowroup,
substituted phenoxycarbonyl group_or nitrile group at._a 10 position other

than the me TGS PHEN RYSRTIDODY! FTAUD T Celditan S &FOF Py Sgen donor
LG TSR S ot IS L
2- mer capt o- 2, 5- di Exampllasi odpythidi mer c@pt anf-blalsede hydrogpnadobased hydr ogen
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- mer capt obenzot hi azol e and 2-ner capt obenzoxazol e are preferred, and
2- mer capt obenzot hiazole 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 thg rings, a fused ring nay or may not
be fornmed. At |east one am no group of Re ami ne- based hydrogen donor may

be SUbStitu%&ggbgnﬁn4@55%5t%§§%%135bgﬂgﬁ EEEE&%. 25 al kyl group. The

am ne- based rogen “donor e substirtute y a carboxyl group,
al koxycar bonyl group, ofsuhesket ain¢deabksegchAyioongkengdonprsphenoxycar bonyl

group, substituted phenox carbon%I grou or nitrile group at a position
other than thé éﬁﬁﬁéddmﬁﬁﬁégﬁml PeRzoPbengpe; B8dhove ani ne- based hydrogen

donor i ncl ydq 454 o B 2ty TR B LRBRAGRRE RRRE pref d, and
4,4'-bis(diefhylanféofbenzophen§2§F %?die?hylaningggéfggﬁénoﬁg

4- di met hy| asi, 46 pbdsi(diledhgieminet) henzoptiemeniey lisnpectdradandy

4-dinethy|anin%benz Ic 25 acid and 4-di net hyl am nobenzonitrile. Qut of
t hese anm nePf& §5rﬁ§drogen donors, 4, 4'-bi s(di met hyl ani no) benzophenone and

4, 4" - bi s(di et hyl aFhBOIMERE OPAEEE Hy Syl BoBorCHerdBd &5 a sensitizer
4, 4" - bi s(di et hyl am no) benzophenonée is particularly preferred. The

am ne- based eWgdr ¥er domadisely gengsaiisgangigeinteotheethitre® a r adi cal

generati ng ent, ot her than bi i m dazal e-based conpound is used. 10 In the
present inv “39? Oﬁg 2%%V§Fﬁ§ﬁFﬁﬁgﬁﬁdﬁn5¥§Eﬁnay be used alone or in

conbi nagpon of twrnotheDpeesBntCafbenttioan eheatbbeashyaregehnr aafbas- based
hydrogen donor _and at_ | east one am ne-based hydroafn donor is preferably
used becaus®&a¥hdef BE@dd adioRE $1hadindiopmbanatdomn OfomRWh@T MoFgost Aat e duri ng

developnentd%m%ﬂﬁQgin 3@ é&rfiggﬁléﬂgjmercaptan-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, conBPnation of 2- mer capt obenzoxazol e

and 4, 4'-bis(gdi nethyl am no n henone. and_cqnbi nati.on. aqf 2

2- mer capt obgﬁz@%ﬂ%‘ea' c?séfggiyéorg) |neaﬁ§7f’5n+ﬂo1§ eer?f’gb TSR Egtt%? t hese
conbi nat i onfreraap@ahl-bakedmpdrdgde dodiroBrazH &) aavd dles basedd hydrogen

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

2- mer capt ob8RRE¥a%8| REGFRF VLY 14 L s L af etPRFARTRAFAGhHE Aok Bt d- nore
preferred, and awfiQHb‘Bﬂé‘thgﬁr8 efi” HBBBEpEQbﬁgéBtPhaé%“fuﬁéﬁ%ionﬁith .

4, 4" - bi s(di et hyl am no) benzophenone 1s particularly preferre e wei ght
rati o ofs t hehees Lol dae dibs-€oh dwd coppoutdnix the pteséht imvientiloasethéydr ogen
donor in the conbination _of the nercaptan-based hydrogen donor and the

anmi ne- based RPYREgeR tRRANATeIsH dodrahi§ RTeferaRly O by &pARfIRRERFY 1:1 to

1:3. Wen t en (o] A ' NNt | ; he
bi i m dazol efB agégbggﬁpgggg Pﬁet%ﬁg%%?glsgnt%gi r?\@e%{al&rg% %gelgrrr%dnt of the

hydr ogen dopartisupeefigrphéfebablytb t402@pdrsts by weight bamedoprb@rably 1
to 30 parts by weight, partjicularl referably 1 to 20 parts by wej ght based
on 100 par PEFF HBFGAEDSIOT KBS RAVHRRATIARAT RORGREE (O ObrioMRAELTts 10
by wei gfy obyt feifRt s ehel PELR0I & YhE! hOTREuARLEPFRA] aRh dniker BRAOEHACE i onal

nmononmer (when the nonofunctional nononer is used) . Wen the anbunt of the
hydr ogen domenoifsincitdionad mpaamed, (Wwhemrthe pmonsifyine t iianalefmpaomesnt 16 npr ovi ng

sensitivity g, | OBy tACInbARtWPYRE hpal G698 achdd N §8nAne: BYaie! 9Nt
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(trichl oromethyl)-s-triaZi ne,

2- (5-nmet hyl furgn-2-yl hen -4 .6-bi s ri.chl gr.onmet hyl ) -s-tri azi ne,
-(furangglérfgfﬁéﬁ%ﬁ%ﬁh?gyébéFy}sgﬁbgP %afﬁy?fgég 25 triazine,

- (4- di ef{hyhierlbeoremhyhylL phenybhyehbeiyl prérérived.
chloromet hyl )-s-triazine, .

(3, 4- di net hoXpprePRYS ctHergAne a3l QAN Hidgt Re PFPdsaler@zi ne, 30
met hoxyphenyl -4 .68-bi St [iC r )-s-triazine,
4-ethoxyé?y?§l?§ﬂ§%§8Pg?érthﬁggo%g?h9¥%fs-triazine and

2- (4- n- ut oxyphenyh@n4 e brsdzinehbasedeicmpgouwst isusexd ae. thautadicahbese
triazi ne-based conpounds, 27 2-[2-(3,4-di nmethoxyphen I)ethengl]-4 6-bi s
(trichl or onBERGFREING2GER TN §h%r%?%??%'ﬁ.ln1"ﬁé‘t&l’5’6\/et PO 9Esthe
compounds may4R61HsedagkaNeonBbubl $aTBEBALEAR1S 0l WO 6 HBI BarpsVBgn the
tr|a2|ne-baseé conpound i s used as the radical “generating agent in the
present i nveetiigbt, ndee prefetrablyt heéo 30 ipazitsebp amddghdonpanhilcusaplef er abl y

0.01 to 40 ts b i_ght f Ly 1 0 t '
part cul ar| PEeSPERBLEL 910 BRShegS¥ veihtasad SpaulPartadly pardty,
vei ght {l§ Oobft BRe PO W £UNGEE LOBA L MIHUIRIr (©) 8k 100 paris by walighht off the

total of the polyfunctional nononer and the nonofunctional nononer (when
t he nonof unéheotetadpednthei polyfunrtivingd moeaomesu@ndofthiehe tri azi ne- based

compound 1S, SRl Let 137 SoRbma" bt "B Woriodndentls. o bkt 15! ©
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used). When the amount of the triazine-based compound is
smaller than 0.01 part by weight, it may be difficult toobtain
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(fldoroalkylacrylate); 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 off from the substrate during devel opnent. 20 -

ot her additives The radiation sensitivg conposition for color filters of
the present invention contains the abov conponents (A to (D) and may

further con&ak§rq2§%hxgé Ho%%iy@@et%ﬂﬂ%&?%etagﬁg%ﬂﬂy% ot her additives

include a fill JTass donpound such as

pol yvi nyl ab@@hqbr@@ro@gsylly(nfdtmrloalmyeltma:ylsauahe noni oni ¢, cationic or
anionic surfactant; adhesion accel erator such as vinyl trlnethoxy5|lane
vi nyl tr|etﬁoﬁP&PF§@6°PY¥¥ﬁlmQ¥h°§@§l%éPﬁoxyethoxy)S|Iane 30

N-( 2- h L A
N- E 2- ZQ Eggﬁhéﬁ%ﬁ é&ﬁl@’%‘i{ 8‘% | netrﬂ'(r)n%‘/tgml% Béi'la%’ée or
3- ani nops op;al-memblmpmdparletrm&t@lomsddaamr O[a)dﬁ:lrdxi}!ldnm()ssnidham, 3-

egC|doxyprop | met.h Idlnethoxy3|lane
2- (3, 4- epoxye Wﬂﬁggﬂ %V§M¥£H§n°1) or

3-chl or opr opy lg-_RL R %&Jﬁ%@ ! m%mav%ocl@torlqrgﬁfboxéﬁsrdfﬂ%@m lane,

3- nethacryloyloxypropyltrlnethoxy5|lane or
3- nercaptopﬂeﬂﬁktﬁbMEWﬂeﬁwmdt@wé,Zademqmyphemﬂkﬂr&ﬁ

2, 2-t hi obi h | t - but It | et
l'i ght ;gsg?%%?-§8 Qi?tﬁi enoik9%¥gﬂﬂﬁ qﬂﬂﬂL&¥ﬁﬁ£en?5 ul traviole

Ch|OrObgﬁzOhﬁﬂﬁgﬁﬂﬁ%rogd@thﬁyQﬁﬁﬁ@ﬂh Rescrdnd tehesi on 10 |nh|b|tor such as
sodi um pol yacryl ate. Solvent The radiation sensitive conposition for color

filters of the present invention contains the above conponents (A) 15 to
(D) and optg%yyéﬂ% added other 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

vol atility. Exanples of the solvent incP8de al cohols such as nethanol,

et hanol and benzyl al cohal; (poly)al kylene glycol . nonoal kyl ethers_such as
ethyl ene gl SESPERBRIRBEIIYSR hEPHODS LAY AHIRT 10 doT BRARSERR ILY et

ethyl ene gl yeabe tAIORNBLOPY bodi 8l kyeERE! §1¢colY fBhoBBRY1NRUEY et her,
di et hyl ene gl ycol monomet hyl ethéer, diethylenée glycol nonoethyl ether,

di et hyl ene gcgtetespauch- as opiiiylereeglyadile mopomedhylly esherpace babet vyl
ether, triethyl ene glycol .30 non hyl . et her, .triethylene glycol noet hyl
cther. | bropuPuTBnsr otgRons RONBRROT LoBBr: BrsbPtane Syryasre HiRsetny,

et her, dsprabnbenepioygal efbeenatByhtet hethyl8her ghybenemghychl bapoet hyl

et her, dipropyl ene glycol nono-n-propyl ether, dipropylene glycol
mono- n- but yetbereacepate rdpe byl ere Gya monenethinl eshrsragetate,

tri I . I I ; | | al I | eth
acel at os. sudnssi¥densi TRECO HonBenBky St Ap R SRR AR RERLEL 7 col
monoet hyl ewbab-acpraby.l ethyr ade talteodidtiplend iyl mehbeh-Baeyat e,

et hyl ene gl ycol nono-n-butyl ether acetate, diethélene glycol nononet hyl
et her acet afdherdpgenptenc PEFPPYILNRDASEERY MepABetRYt gtReT greekgtene gi ycol

NoNO- N- P oOp a el e \ - u cetate,
pr opyl egéa g%&ggw%ﬁoﬁg%ﬁéﬁ ntlat cgéraé%:lete g?g!: %gé%%gp%ngg %\?i:/%gﬁﬁ\g% gt hyl

et her acet alacediad e3- whleax elihieyls sacht aise dietthgl emiehglycolcdiae tiiydt hyl ene
gl ycol dinmeth

o Yol et e oIyl ehodhusel L, S et dietivt ene
ketone, cycl@akRevan@iethy1NeRhdROBRd 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-heptanone, diacetone 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-hutyl acetate, n-pentyl fornmate,
| -pentyl acetate, 3 met hyl - 3- net hoxybut3§’l acetate, n-butyl propi onat e,

3- net hyl - 3- net hoxy L onat e th nat e pyl utyrate
i - propyl bupﬁpgtg E&htgFREafyP§ngi 8¥h§ﬁy &r8??§g§F§?& % yV
et hoxyacet apeopfeehgl gRrcat MBhbexyplapinedl ethe¢llbyk érymilhm&namalahymat e,

met hyl  3- et hoxypropi onate, ethyl 3-ethoxypropionate, nethyl gr uvat e,

et hyl pyruv&ﬁéernasﬁ§ﬂyﬁ p%?@m%@%# Qﬁﬁqﬂﬂ mQﬂﬂﬂﬂUéﬁéﬂﬁt@th@Fh9Pe ateoacet at e,
et hyl 2- hyd h [ I 3 | .hut yrat e and
et hyl 2-oxo g'i%r glgﬂte I’(I:’g&l ng dr ocar é‘nse%gt?c%h% %)éueﬁ%ﬁé'e%y ene; and

am des Suc Iglqs:oﬂl—mﬁhryéplyyl @tl-rhmaceﬂslaﬂsledl nmbﬂnylém rAicd modoethyl
N, N- di net hyl acet am de. Qut_of these sql vents, nZﬁ al cohql , ethyl ene

gl ycol 30 ﬁﬁﬁ@rhaﬁﬁF9Feeﬁﬁéﬁjuﬂﬁﬂﬁypéﬁgoé19%%$t SHaFR éFﬁBYlenEropylene
glycol ”D”OE;tll})élole?rJ% ] 16 RENe thley¥COls ty’#i%‘?l'é?zta he eNHeAGRHE, €t hyl ene
€ y

gl ycol nono-n-buty er acétate, die |'ene gl'ycdl nono-n-butyl ether
acetate, prGpheptanongl, ynelb}lrtwdomleltyalteet Hebudgdt zatae,taqctreopyi-@!mltgllycol

nonoet hyl t her acetate, et h Iene ycoI di et her, die
O yool et nOTBRR. et tYLATSIR BQReOh et tepP SHBFEL - but y

acet atelO"?Mlo%%Qreat @thy1P St ratfeo”lﬁt;ﬁv PyIPtr ALt #H-DHutyl
3-met hoxybutyl acetate, n-butyl 10 propionate, ethyl” butyrate, |-propyl

but yr at e, nbwmmﬁatebuﬁﬁhaﬂe3 -aefploxyprepionateopimetdsd, net hyl 3-

et hoxypr opi nat et h thox pion net h 3- met hoxybut yl
pr opi onat e Q§?pfé?}8 F&% ﬂ 3- é%hoxyproploﬂéte

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 cetone, isophorone, 20 caproic
acid, caprylic acid, 1-octanol, 1- nonandt, benzyl acetate, ethyl benzoate,

di et hyl oxal.a di et .ﬂleate utyrol actone, ethyl ene carbonate,
propyl ene ag.%ﬁﬂgtbg EX ,.8nbbéP¥ g.iﬁguophenyl et her acetate nay be used

in conjunction mtdtaédsmpbmxe 50| siequin tiesA viingbfbenki ngthodvent s may
be used alone or in conbination of two or nore. The anmpbunt of the sol vent

i s not partfegmaprgythe seler Hikteraf dhe rressniciRNPERLIORSEY c3S1RGt t he
total anoun (o] A S t v t he 30
compos 11 ontPe 5raterip, SBARRERe bt ctdn BY, Tk Rkt 1€ " o 40 o
fromthe vi énpehntienof the coatability and storage stability of the

obtai ned radi ation sensitive ngosition. 31 Method of forning a col or

filter A descrlpt?ﬁﬁf?gagﬁﬁseﬁﬁﬁ e{hgdven EPTMRRINBt AB4OEf FLL5FRiI ng t he
color fil teEo@ErEQ@spéﬁ’sféEsﬁ 'l‘ff’e”?fb‘iﬁ.g'%in';&é?@gpst bf) i@t QRisANSEEi ve

conposition of "the present 5 inventio erably, e nmethod of formng a
col or fiItecgrrmeﬂrDEESlattheamenthenbdlbmﬂemg steps (1) to (4) whi ch are

d out th ti oned d fi
adi ation s&hd1 (1 EETRIDOCBEBSEERBnT oA RE. BRESEACLRRIBNT PORSGR A subst rat e
(2) expasing at |é§x§f)o§§{:§oﬁfo£h€h& dduh{f linfeln ool hoSubs{Batdgevel opi ng

the coating filmafter exposure; (4) post-baking the coating filmafter
devel opnent (2) exposing at least part of the coating £ilm to radiation;

U

(3) developing the coating film after exposure; and
(4) post-baking the coating film 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 ﬁontaining a green pignent (A) is
applied, normally as a liquid conpositia , to the substrate and prebaked to

evaporate the solvent .so as, . tpo.forma c LN f] . The bstr .used in
this step i en§88!8?egras§?ta O%ﬁiq%gﬁff%%lg%%r%%n %%9 %%#?eét%éflgronatic
pol yani de, dpel yauitde- aFedprefgelryedi.de, pol yether sul fone, ring open

pol ymer of a cyclic olef in or hydrogenated product .thereof. The substrate
may be optional | yASUERRRERPARING SR ionsyr gher gadighi oyt LR NI cal

hert arihg CblpBsTii8ic1s reouPab g AoRMla N SRTRd NGB T lor 20BoPA 2 {10,

sputtering, ga ase reaction or cuum deposition. To apply the liquid
conposi t$ onmtiauttks .substrate, a suitable coating technique such as
rotational coatin% cast coating, roll coating_or coatin mﬁtﬂya slit die
coater may 32 belBfpFByckness: ofi bhel ceabindgth %5a??ﬁgeﬁ?? alsdlit die
coater are prefarred. f LN ondi i gn t 1Ll sensitive
conpositionQPslgrgﬁérgéﬁﬁ ﬁggggggg?&7g'?ogglgcgfEP'ZBESE%ghggﬁgﬂutes. The

t hi ckness obpreferabatl hgoftdm iG wor abethadl yhilcknes oD tje fadmeapteter abl y

1.0to 6.0 articylarl preferably 1.0 to 4.0 pun as the thickness of
t he filn1afgg% eV gn8§a¥h8fspﬁ3e§ I'vent. 10 - step (2) Thereafter, at
| east ppgt of the fornmed coating film

- step (2) -

Thereafter, at least part of the formed coating f£ilm
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



I 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

radi ation, far ultraviolet radiation, ggectron radi ati on and X-radi ation.
Radi ati on having a wavel ength of 190 t0”450 nmis preferred. 20 The dose of

the radiatfag,l s PLoterabhir10cte,10,000, dL0Bconshin (3 Thereafter, the

coating filmis eve aver oper erably an al kal i

devel oper to dlsssmdﬁeﬁndevéfﬁpmenan ypeapoaedepopmeﬁﬂ ofliphe coating film
The above al kali devel oper is preferably _an aqueous solution_of sodium
car bonat e, ébﬂWﬁﬁ?ﬁ9B?OQFH§1°BHFB§SPEnPu993Fo pHelopPBerinBaKy PE&mmoni um
hydr oxi de, gF 30 1, 8-di azabi cycl o-[5. 4. 0] -7-undecene or

1, 5-di azabi cy ?4 3.0]-5-nonene. A suitable amount of a water-soluble
organlc!SoIvent shshfas devéhophent ebhdinbionst hheucbatiagtfﬁﬁm bs added

to the above al kal | .devel aper._. The coat ilmis g ner, rinsed with
wnt o1 af tor BEPRSEPOREVIAVAIRERS SSmsicie bGP st s St 4 Habtopfnt - di p
(i mersion) devel opnent or puddl e devel opnent may be enployed. 5 As for

devel opment conditions, the coating filmis preferably devel oped at normal
t enper at ur e-f cgte® (%) 300 sec. - step (4) By post-baking the devel oped

Wi ch s composedt? SO PSR  EB U IoRH1G CPARAG ShLSeAs e S E R BRpos! ¢ on
can be xpt ahaednghs pfreaeme&hulwal §ﬁe§ﬁ>|’1ﬁ.>idloﬁ§ttéhﬁ WIOBEH 1@ Ebmpded

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 £ilm thickness of the formed pixels is preferably
0.5 to 5.0 ym, 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 colored 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. 1In 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



preferably 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 lun, nore
preferably 1.5 to 3.0 Vun. Thereafter, by repeating the above steps (1) to
(4) for the radiation sensitive conposition of the present invention
containing a red pignent (A), ared pix¥ pattern 20 is formed on the same

substrate, and further repeatin the abovye teE {: (4% for a blue
radi ati on s¥FRFtiLEe $%Bh aenPRNPAY écﬁiﬁﬁ Bi ’(gﬂ'rléﬁ ed PYfk M%) xel
pattern i spd of neshbs {Hieoms asmr Sied ' iRy oltve BAPgEhddt PSS Rl to

form pi xel arrays consisting of predeterm ned red, green 25 and bl ue pi xel
patterns on(Rhelms st paesenti thyengienowithea nbmgn‘gr@ﬁrﬁlprwn rtdtet ern and

comos: 11 orCrPEo R {adc ShEHFendr i ABRESDE] e bRl idR

conposi 5 ondi &ké eénafierof akepighentt i tREi athen serwtdd \waditcposi tion
of the present invention. In the present invention, the order of formng

col or pi xel S%%ﬁ%*é%‘ﬁ% chnp%rltﬁltqﬂaﬁ-? 5Q'Hfé’ é@@v’é‘“blR}@ﬁ%%ﬁ 8R0skasitq ve

composi ti on,y, 1019 3 f) n? f&t Qﬁg%afﬂcﬁté on 34
sensitive conb sirtion aré par y Trmted ut may conposi tion
obt ai ned bysmalmgsthfbmﬂmOthe( ajlgrmem( D)then dnteurpy esferdedondarty on Wit h
a pignent other than the corrponent in the present invention. The

average parPREFLCHeql@Eing a pa’b"fl‘f% %}%‘fﬁrﬁf tlavegians Rt
radi atinen  §eAbELNC ORTPPSA 19N 05q be ABPeNThr BEELEE TP g0 190, L 300 nm

particularly preferably 50 to 200 nm As for the particle size distribution
of the pi gneore ofiethevtotabf SEwomigmentpdravigiesthem\dbuye peantagd e

di anet er of verage_.partjicle,1p di ter 1 0) nmis, 70 wt% or nore,
pref erably %% /fg dg t Bf thea?‘gt FheVEi B?rﬁn}rfc%%v?ﬁﬁet he above

aver age paﬂié@i‘ﬁbﬂtﬂﬁﬁt 8&n"b aB@lam@d aPAVeneashin! RaBhée 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 liquid 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 pigment (A in the
present invention. Color filter The color filter of the present invention
has red pixels and/or green pixels forged fromthe radiation sensitive 20
conposition of the present invention. The color filter of the present

nvent ! on ot BePibESIEL L0189 0L IARNICE LR AL DRL GEEROL1GGheR |1 U1 0
crystal dISB] ay “devi ces, colof i mage pI CK-up devi ces, color sensors, etc.
25 Col or |i quystalydaglerdiintleaposded cheTedetole@n. | BLtdrnaystallydi spl ay
device of the present invention conprises the col or filtgr of the present

i nventi on. JeYiRVe S %FF??EET-“B %?zﬁu%?ﬁ‘%fymﬁﬁvﬁegt.ﬁ?e Ry SPERdng
i nvention My chaydod Fdihiah! sl WeliVe subYt r@t@Mrind a T4 34a R

structure that the color filter I1s formed on a substrate separate froma
drive subst rtatamstismtiong( BFT hiand alsubsthrats Baving T (tandlapesl dndiem

bstrate and t bstrate 35_having the color filt d.t h
other with ZidR)i FLSGHTOES REFe PORRSENG0e 8o He PEBSEABRHD A LARHAL vel y,

it may haverdstailualayed titlerposdes ithair@ vaideaart urgd bytterm ng the col or
filter on a drive substrate having a thin film5 transistor (TFT) and a
substrat e h®atmugture ¢anrsdwpeti¢antt iimimprioye) the aumesdanlappespssed to

each other w.th | 1 QUi r |, ] ayer .interpqgsed .thetehe .. The latter
ctructure canededm pikkie 3 SRSt IS Lot (Gt BT CRABRERUE RIS | oii ng
it possibl e 1tiQuald airysadlr iqilyplayoldedaiceni tion 10 liquid crystal display
device. Red pixels_and green pixels having a high transmttance and high
contrast ratio canRBé Pé¥Red PREnpPreen pixels having a high

transmittance and high contrast ratio can be formed from 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 weight
of N-phenylmaleimide, 35 parts by weight of benzyl
methacrylate, 10 parts by weight of glycerol
monomethacrylate, 15 parts by weight of styrene and 2.5 parts
by weight of a-methylstyrene dimer (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 -azogi s(2,4-dinethylvaleronitrile) and
200 parts by weight of diethylene gI yc nononet hyl ether acetate were fed

to a flask I pRe a y wei ght
of net hacry [ ggglgl(g Vyfg] c’O&Iby wel g eaﬂﬂﬂ& ée]%/r?{tﬁ en%lg' g ééaﬁgfts by
wei ght of banay;bolyméham'yi@m Giaslﬁomaiﬁﬁed))fdmagbthef 1ghyuertnd Obtaln

nononet hacryl ate, 15 parts by weight of styrene and2) ﬁ rts ght of
a- net hyl styPeﬁ'@s&Prré‘PlP@HQPn (tsP &gentgatt PE3F AdtE Jihe hFeBbFG ﬁ@ flask
the inside ofgtiRenbhagh msofsy@%ow&aﬂ &Y M 908 00Nd Ehes agihon
solution was heated at 80Cwhile it was gently stirred to be polymeri zed by
mai nt ai N$ ng slatt iltanpasadesd ghartedl lasuresifheodafttion (Byd) .reacti on sol ution
was further heated at 100C, 0.5 part by 36 weight of

2,2 -azobis(2,4-dinethylval eronitrile) was added, and polynerization was
continued f@iaapatehar 1 hour to obtain a resin solution (solid content of
30 wt% . The obtained resin had an Mv of 30,000 and an Mh of 10,000. This
resin 5 sol l?memrwa;g‘oaespifqrpém@nets dispexrsdonut i on (B— 1). Exarrpl e 1

Preparation of gment Lon A mxed.solu sistin parts by
wel Ght ot 10 a nfoFetorSERFAOR, GokIEE 8¢ 0% A By BLRgiBhe S Mo

219 in ﬁOV\Blaghxhxlt@&‘boonC3@/. 7Pighe Rt PEXWENt34 And mmaptl@mem: wewbw (about
4.51 parts by weight in terns of solid content) of BYK2001 éDl sper byk: BYK
Co., Ltd., 319 dncéntedghtoratdol oft 3P/d9 asdespdomgnt 4Ad.130 parts by

wei ght Of e%gykelght (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-
1 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 (Gl).

Formation of pixel pattern

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

glass substrate having an SiO, film for preventing the elution



15 3-et hoxypropionate 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
dynam c light scattering nethod, it was_ 250 nm 20 Preparation of |iquid
conposition 600 parts by weight of the %ﬂgrrent di spersion (P1), 200 parts

by weight of the resin solution (B-1) as ,an alkali-soluble resin (B), 60
parts by vePBIROHIORE Jh (R SURERLS Wk BAR T SOBLRS aRfHSARARAT ona
nonomer  (Glp 4R Svien WekeBh 8t 90°C for 10 minutes to form a 3.2

2- benzyl - 2- di met hyl am no- | - (4- nor phol i nophenyl ) but anone- 1 as a radi cal
generati ng pmebhi¢k)caatidg HDDmparts by wei ght of propyl ene glycol
nononet hyl et her ol v r ' 0O prepare a

| i quid conpositi o@g‘%ﬁ%&géb?trr%f% o%?%?g%églﬁ%é;t%og&né@%?éhﬁ%%i d conposition

(d) was appeinpdratuie Hidbthée Mvatdinms §isnHdmior wagidipaseditdXs fodon f or

preventing the,elution 37 of sodiumions on the surface with a spin coater

and prebaked/m pip TadAT 0P havd G axelengthsr 003 /P Nt es?9% Br3nd 3.2
t hi ck | | t.hy 5
Penper at ur o 38 dth phrBuglMbABEpREsI o 8N Ao sl R EL AT

radi ati on h@kengubatredtagvds thed6tmmersddbimn atelyre Udfemnedniproiging

photomask with a high-pressure nercury |anp. . The substrate was then
i mrer sed i n0a0devkt gﬁé‘?%‘énﬁ’}‘%h@n - BRLAESIR ?%‘F%ﬁtpﬂ:”of: % assi um
hydroxige aj g8ntéOfo 1 hePdi¥ped 0 g sdaY 4l eRCdupbNstfe Wi teSURES PUre

water and dried wth air. Thereafter, the substra?e was post-baked at 250
C for 30 m dutied withoahra dJthereaftépedtid xubgltate wasrpeste-aksdrat e.

The filmt hlagki?os,sc %fort ?(? n&n)ﬁeclesp%gttecglnm a"@?egn SSQCIpered 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 (%, 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 light 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
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15 Evaluation of chromaticity Wien the chromaticity of the pixels was
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was neasur efifpehbedidypéssiohi gpl) waathedis e @cbothe i dyvariSODigmt 10

Preparati on
di sper si on

10

of liquid conﬁosit[on 200 Earts by wei ght of the pignent
tprftersng BarredpyifeVafit 389 PRe resin solution (B-1) as

Preparation of liquid composition

15

20

25

30

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
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

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
same manner as in Example 1 except that the 1liquid composition
(gl) was used in place of the liquid composition (Gl1).

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

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

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

an



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
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nmonomet hyl ether acetate as a solvent 2P were mi xed together to prepare a
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Yellow 219 in a weight ratio of 40/15/45 39 as a pignent (A), 10 parts by
wei ght (abcutPigmenhgispersiqri@i)in terns of solid content) of BYK2001
(Di sperbyk: BYK . Jhid. | j d tent Qf .45 9 ' rsant and
160 parts by wei g‘]ﬁénofehe @’Iest%dgt I‘tt’c(:;L ﬁ?lor{pip%r{:aﬁéﬂ;esv&al%“cﬁ%\%gﬁto %\%}s m xed and
di spersed pidgmdieadispdrdivn (Phowss heayaed oy ahe dymamnid daghti on (P2).
Wien the average pignent particle diameter of the pignment dispersion (P2)
was neasur eSFdyteHnyhed 4 i Hhtvas R M ng nethod, it was 200 nm 10
Prepar gpi on of |iquid conposition 400 parts by wei ght of the pignent

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

al kal i - sol itxtepaxsst ior{ B)f XBilqywixd tconposiet gt of

400 parts by weight of the pigment dispersion (P2),

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 (G2).

Formation and evaluation of pixel pattern

A green striped pixel pattern having a £ilm thickness

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

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

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

¥y, Y)=(0.300, 0.570, 61.1) and the contrast ratio was 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 corrposi ti on (&). For%dtion and eval uation of pixel
pattern A green stri pi xe attern having a filmthickness of 2.50 pm

was formed #Athels QIF%R% W a} IhtidY & Feiaht 2RO TR0 /40 in
Exanpl e 1 exgcept h i osition (&) was used in place of the
l'iquid corrp%‘gél%l%ieﬁédig FA}As‘ggaé?%gu@? the chromaticity of the pixels was
(x, vy, Y (0. 30en Ol (avedady p:rgmeu‘me pmriti@]se dibamet emsofl. 1200,

Conpar ati ve_ Exa e Pr epar at rrent ersion A nt sper5| on
(P2} was prebgnl"EL afeperSiod {Ranrend T Hinst W o e koo P ¢ s
by wei ghy ogcgttg}ﬁ?lr,ﬁegﬁo&: IltPg,,ggeglgoqi,gen 36, C.1. Pignent Yellow 150 40
and C. 1. Pignent YelTow 138 in a weight ratio of 50/10/40 as a pignent (A
was used. Wen the average pignent particle dianeter of the pignent
dlspersmnlg, c light 5 scattering method, it
was 250 nm —Prepald : : on A liquid composition (gZ) was
prepared in the Sﬁnhqmr@émﬁésiﬁcﬁ%a(?iﬁ WagXgeddatédtin hendi gHrpat

di spersion 10 (p2) was used In place t he pi gment di spersion (P2).

Format i on aR@NBOE| agt iBnEXANPl& et EeRt rthatyridie Rigmeny %S&ﬂr $An er n
having g fi h n p n and
eval uat g’d i k] ?1 %g% Sééd % é%\g‘rgeagky@ﬁ%xgﬁgng %%ggp?g?ﬁ ?%%é liquid
conposition (g2) was used in place of the I|qU|d conposition (Gl). As a

result, the_chromaticity of the pixels was
Formation and evaluation of pixe Lttern

A green striped pixel pattern having a film thickness

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

15 same manner as in Example 1 except that the 1iquid composition
(g2) was used in place of the liquid composition (G1l).

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

¥, ¥) = (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
whi ch contains 20 to 90 wt% of C. I. Pignent Yellow 219 5 and has an average
particle diameter "r" of 50 to 300 nm %¢B) an alkali-soluble resin, (O a
pol yfunctional nononer and (D) a radiation sensitive radical generating
agent, and used for the manufacture of a color filter. 10 2. A nmethod for
the preparation of a radiation sensitive conposition, conprising mxing a
pi gnment ditsperis el admecdhishas (A) a pignent having an average particle
dianeter "r" of 50 to 300 nm obtai ned by m xi ng and di spersing a pi gnent

whi ch contains 20 to 90 wi of C I. Pignent Yellow 219 and has 15 an average

particle di amet errd@irgeror haébzﬁé)ﬂcwa whidn@ddition mddngs i 91y sodMenta with
(B) an alkali-soluble resin, (C a polyfunctional nononmer and

radlailcnP%Sﬂﬁﬂq|WR%QPaGF€§@1U§eﬁ8r§P|ﬁ@ 4§enPtt 6 for MEMFREI Aet ?WS%H%ItIVE
conmposy ti 00 fids £0! Ofefddd e;sasrtl?&e? AR i (e davi Do §edpi xed s

and/ or green pixels formed Tfromthe radlatlon sensitive conposition of
claim1l. an a&l'caﬂlmsdllquhaj wryistal (Wi spl pyl govicel dredi mpendeec et (5

filter of cIa The. radi at i nsitive, conpasition _according claim
1 wher o e RE bl PheRT Oy Y O EROT SR onBa KL LT Bt belr $5 o
whi ch confiosiMdmitadcs ursedf ar cbabmi Bglgeeen pixels of the 30 color filter.
42 6. The radiation sensitive conposition according to claim1, wherein

the pignment (A) further contains at |east one red pignent selected fromthe

groupyconsi stiNgmetn&a! -t 9pRAL e gar;azzoncdf Bl griiiathesh 2&8@1\@&&'
Pi gment Red 254 and which 5 conposition is used for form ng red pixels of
t he col orcomposition, 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 20 to 90 wt% of C.I. Pigment Yellow 219 and has
15 an average particle diameter larger than 300 nm while it 1is
milled in a solvent with (B) an alkali-soluble resin, (C) a
pelyfunctional 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

25 filter of claim 3.

5. The radiation sensitive composition according to claim 1,
wherein the pigment (A) further contains C.I. Pigment Green 36
and which composition is used for forming green pixels of the

30 color filter.



filter.

42

6. The radiation sensitive composition according to claim 1,
wherein the pigment (A) further contains at least one red
pigment selected from the group consisting of C.I. Pigment Red
177, C.I. Pigment Red 242 and C.I. Pigment Red 254 and which
composition is used for forming red pixels of the color

filter.



