1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG A COLORED LAYER, COLOR FI LTER
+AND COLOR LI QUI D CRYSTAL DI SPLAY DEVICE Field of the Invention 5 The
present invention relates to a radiation sensitive conposition for form ng
a colored layer, a color filter and a cplor liquid crystal display device.
More specifically, it relates to a radiation sensitive conposition used to
form a colo Et[ﬁgg higt ! RsIA Ssi on
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sensitive conposition and a color liquid crystal display device conprising
the color filter. 15 Description of the Prior Art As neans of manufacturing
a color filteieby v%i RgeaInveheied radi ati on sensitive conposition, there is
known a nethod 1n_which a colored radiation sensitive conposition 20 is
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Description of the Prior Art

As means of manufacturing a color filter by using a
colored radiation sensitive composition, there is known a
method in which a colored radiation sensitive composition

20 1is applied to a substrate or a substrate comprising a light
screening layer having a desired pattern and dried and then
the dried coating film is exposed to radiation in a desired
pattern (to be referred to as “exposure” hereinafter) and
developed to obtain color pixels (refer to JP-A 2-144502 and

25 JP-A 3-53201).

In the technical field of color filters, the
requirements for the formed pixels and black matrix and the
colored radiation sensitive composition are becoming severer.
That is, in addition to the sensitivity, resolution and

30 pattern shape of the colored radiation sensitive composition,
resistance to a wide variety of solvents and adhesion to a
substrate are strongly required for the pixels and black
matrix and excellent storage stability is strongly required

for the colored radiation sensitive composition used to form



conpesitions cannot satisfy these requirenents fully. 5 Sunmmary of the
.Invention It is an object of the present invention to provide a novel

radi ati on sensitive conposition for formng a colored |ayer which has
excel l ent storage stability as a liquid 10 conposition containing a solvent
and provides pixels and a black matrix having excellent resistance to a

w de variety_ o I d_e I r at IS

anot her obj egtcé}gfhée/ﬁpmrez%%r%t 2 %;\?/%%}chfo@r? “&%Q%Etrlgj\?ll gngagg?(@f; ?i tleiénaend a
col or |iqui dfepystisd vdespbiant db tevwweiudtiver cobfeofl ofandladvianttawss. of t he
present invention wll becone agpar nt fromdt hg.fol | ow ng.descri ption.
Accor di ng t olPHEVEFesERPVERYERPASN COLPFER 3L RE18B0TEEB&¢Fs and

advant ages otohpespEesast chivert saRiake ahkakbnedqu2@ehindsr &diaii on
sensitive conposition conprising (A) a colorant, (B) an al kali-sol uble
resin, (G a polyfunctional nonomer and (D) a photopol ynerization

initiator, wherein the abkakisaluble resin (B) is a copolyner of (bl) at

| east one firsr—unzaturated—toﬂpouné selected fromthe 25 group consisting
of an unsaturated Tarbexghi cbaecd, ofinthespteseant e di meeiokynh | o griordirdede and
an unsaturated(gh nol i.¢c_.conpound and at Ieast.on& sggond.unsa%;:atgg
compound sePRYES FRIMPEABIGITI CoifsFSTPRAY bt O B S THAA AT R YF

conpound havijageanwdlehahgsskaletloendndtbbdyeaBtunsat uiahgda3@igarpound
havi ng a tetrahydrofuran skeleton, and the radiation sensitive conposition

is used ¥® f6PHPRSESHEPeAONERYBINT| R N/ §TttesESk PrRVAAESOR1IXERE BT G ed
| ayer neans i xel O, 5 &5 4%5: tddX. : ding.to: qﬁgpt
i nvention, sg§8§§|§?€?ﬁg d%o%eéo jé%?% éﬁéegﬁﬁﬁﬁ?gﬁéggo ? %ggﬁggbnt
i nvention aref stilzentd byndaexgkddehitl aédheravnngjoaacehbetdakayer forned from
the radi ation sensitive co sition of the present 5 invention. According to
t he present invent#%n}stﬁpggﬁﬁr Pﬁéeggosg che present Thvent 2h €b

provide a color filter and a color liquid crystal display

15 device.
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
20 by a radiation sensitive composition comprising (A) a
colorant, (B) an alkali-soluble resin, (C) a polyfunctional
monomer and (D) a photopolymerization initiator, wherein
the alkali-soluble resin (B) is a copolymer of (bl)
at least one first unsaturated compound selected from the
25 group consisting of an unsaturated carboxylic acid, an
unsaturated carboxylic anhydride and an unsaturated phenolic
compound and at least one second unsaturated compound
selected from the group consisting of (b2) an unsaturated
compound having an oxetane skeleton and (b3) an unsaturated
30 compound having a tetrahydrofuran skeleton, and the
radiation sensitive composition is used to form a colored
layer.
In the present invention, the colored layer means

pixels and/or a black matrix.



obj ects and advantages of the present invention are attained by a color

| iquid crystal display device conprising the color filter of the present

i nvention. 10 Best Mdde For Enbodi nents of The Invention The present
invention will be described in detail hereinunder. Radiation sensitive
conposition 15 - (A) colorant The col ofant in the present invention is not
limted to a partlcul % col or qﬂd IS squab_¥ sglected(9cg£f to t he
appl i cati on pur poseCOPTEHE ot ar e PTG ATTRIC I TRy Fe % priffrent, dye
or natural cgbevéngbietteran@adidittaddie sfevaleo prayermnf 1&11vf®rgﬁ-cﬂﬁfalr@| tion
color and heat resistance are required for a color _filter, a col orant

havi ng hi gh @btainadyd spediay £ 1564 ha\gHhesfored daves fommedram y a

col orant having bhghat5hLageerL e | dshiBk i dos oposhs | pRebanpreferred as

the colorant 1 n the present 5 Inventio Therefore, an organic pignment or
an i nor gani cmpégmaon is preferably used, and an or gani ¢ pi gnent or car bon

bl ack is parti cul referab Ve, or i.C pignent
are conpounds :é§¥?£%ﬁn$ ﬁto &rgﬁﬁngx lIE)Y Jh?% 52“&5?13 &vgr i ndex
30 (C.1.; i S§y§eécby atte a80ahebyesio Dy Besprekrivl owensti oh, aﬁ@%(tltfall(h%ld y
conpounds having the followi ng color_index (C.) numbers: C 1. Pignment

Yel low 1, C PY Prghentliichergstel |dlsgl@%q@v1%|qqg@r]}§1ng the Iﬁiog}r?é’nt
Yel | ow 13, thltgkgggnghg#ﬁg%gg 1ﬂve§tlonp' gnent Yellow 15, C |I. Pignent

Yel | ow 16, . Prgnment low 17, C. 1. Pignment Yellow 20, C.I. Pignment
Yellow 28, C. |. Pignment Yellow 31 C |. Pignent Yellow 55, C. I. Pignent
Yel | ow 60, gBl st n YeLI wo 61 C. I P mePt Yellow 65, 5 C. |I. Pignent
Yel | ow 71, w 74,. C |. Pignent
Yellow 81, C.I. Pi gnenpré@élhomﬂﬁentfonlmﬂ qna@rtneé(@ﬂm% detdil Pi gnent
Yel | ow 95, C |. Pigment Yellow 97, CI. Pignent Yellow 98, C . Pignment

Yel | ow 100, PereinpPggent vYell ow 101, C.1. Pignent Yellow 104, C. 1.
Radiation sensitive composition

15 - (A) colorant -

The colorant in the present invention is not limited
to a particular color and is suitably selected according to
the application purpose of the obtained color filter. It
may be a pigment, dye or natural coloring matter.

20 Since the development of a high-definition color and
heat resistance are required for a color filter, a colorant
having high color developability and high heat resistance,
especially a colorant having high resistance to thermal
decomposition is preferred as the colorant in the present

25 invention. Therefore, an organic pigment or an inorganic
pigment is preferably used, and an organic pigment or carbon
black is particularly preferably used.

Examples of the above organic pigment are compounds
classified into a group of pigments according to color index

30 (C.I.; issued by The Society of Dyers and Colourists),
specifically compounds having the following color index
(C.I.) numbers:

C.I. Pigment Yellow 1, C.I. Pigment Yellow 3, C.T. Pigment
Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment Yellow 14,



10 Prgnent Yellow 106, C. I. Pigment Yellow 108, C.I. Pignent Yellow 109,

C.l. Pignent Yellow 110, C 1. Pignent Yellow 113, C.I. Pignent Yellow 114,
C.l. Pignent Yellow 116, C I. Pignent Yellow 117, C 1. Pignment Yellow 119,
Cl. Pigment Yellow 120, C. 1. Pignent Y4e| |l ow 126, C. |I. Pignent Yellow 127,
15 CI. Pi grrent Yellow 128, C. 1. Pignent®Yellow 129, C 1. Pignent Yellow
138, C.I. nt_.Yel | ow I I+ R Yel | ow
151, C 1. Pi gggntpjv%i‘%'{wylfﬁo‘”%i daﬂﬁg Bltmer) %é‘l"i%g?,g@[;. F?i%-mn Yel | ow
154, C |. Prgmestw Yel |l ow 15% gnert Yla'lganOYeCme Rﬁ@nexﬁlIYeHcgm;m 20

Yel |l ow 166, C. 1. ment YIIow 168, C L. t. Yel lLow 17 Pi gnent
Yel | ow 180 afdIc. 1?199'?’? Loa $ bw G185 Pl@“Fgg‘ép 5%’ % g £i g@q Nt pignent
Grange 5, C. &elEbgneot cqar;gﬁ;rae%t G111 gment Qapg@néﬂt s@éllovPlegﬁent
Orange 16, C.I. gnent Orange 17, C. |. grrent Orange 24, C. 1. Pignent

25 Or angeE 34C.C. IPlM@w’éﬁfteléoafnZ;é 151 CPigmpng ek 1 @ at?rgeCBS Pigmentpj grrent
Orange 4 gognt a n O R gnent
Or ange 49, %F.llg%vg%htc(%a%eg@t ch,l]fﬁ} gqgmén C?D%ﬁ é’glyec}g? 8!Igggrrent

Orange 63, CclI. Fipggmmt Yaldrgessb4,c Q. Plﬁmgrfemencam@es 7¢. anPigrentPi gnent

Orange 30 73; : ment \[ol et 1 ment _Vi ol et 19 C. | P| gnent
Vi ol et 23, CYFHPWQ?I%n?C’\ﬁOI Fagmegt %e}&ﬁ %t Tyi Biepens YeHew 1§0%nent

Violet 36 ang €. | piBhafenyeYiewet o028 cCr. |P1§hgﬁgn?e5@6w110§; t.1Pi gment Red
2, CI. Pignent Red”3, 5 C.I. Pignent Red 4, C. 1. Pigment Red 5, C. 1.

Pi grent Jed 8igment| YeﬂnllgwEﬂanSRea ¥, Bigmemg Momebp% &3 FPIW Red 9,
C. 1. Pignent I Pi gnent
Red 14, C. 1. VRl 383@'0% Rl -%s,ﬂ@.‘ﬁ‘g.n’g?g%%%ﬁ lngeﬁ' %%FS%%RY%M 17,

C. 1. Pi gment CR&d P8gm€nlt YEELQnswntLMRed 19, Pi‘gmentPYgﬂrkow Red, 20: IC 1I.

Pi gmrent Red Re 3, Pi ment
Red 31, C.1I. BBﬁ'Bht 8"’3%17 8 % PF{;?PB?R"- R%%{fﬁw ]cRi“"l é)ﬁ gr?e‘rﬁ qi?etg

C.l. Pi gment veReewd o Ccl. 1. Fbjgjlmﬁt Red16¥,126 | ¢ @Merﬁeﬁefﬂiow@ij? Pi gment
10 Red 4 8 : 1 C. Pignent Red 4 8 2 C.PlgrrentRed43

Pi gnent Fed %814, PEImenp; §RaRewRAA849C1I- CPLIMPRgNEAL IREd1289: & Ic. |.
Pi gment Red %Qg%eng &elEbg”?QE,F@qI52P£gméhé ‘Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment Yellow 152,
C.I. Pigment Yellow 153, C.I. Pigment Yellow 154, C.I.
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment
20 Yellow 166, C.I. Pigment Yellow 168, C.I. Pigment Yellow 175,
C.I. Pigment Yellow 180 and C.I. Pigment Yellow 185;
C.I. Pigment Orange 1, C.I. Pigment Orange 5, C.I. Pigment
Orange 13, C.I. Pigment Orange 14, C.I. Pigment Orange 16,
C.I. Pigment Orange 17, C.I. Pigment Orange 24, C.I. Pigment
25 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, C.I. Pigment Orange 49, C.I. Pigment Orange 51,
C.I. Pigment Orange 61, C.I. Pigment Orange 63, C.I. Pigment
Orange 64, C.I. Pigment Orange 71 and C.I. Pigment Orange
30 73;
C.I. Pigment Violet 1, C.I. Pigment Violet 19, C.I. Pigment
Violet 23, C.I. Pigment Violet 29, C.I. Pigment Violet 32,
C.I. Pigment Violet 36 and C.I. Pigment Violet 38;
C.I. Pigment Red 1, C.I. Pigment Red 2, C.I. Pigment Red 3,



Pigment Red 53 : 1, C |. Pignent Red 57, CI. Pigment Red 57:1, C.I.
_Pignment Red 57:2, CI. Pignent Red 58:2, C.1. Pignent 15 Red 58:4, C.I.

Pigment Red 60:1, CI. Pignent Red 63:1, C. |I. Pignent Red 63:2, CI.

Pigment Red 64:1, CI. Pignent Red 8 1 : 1, C |I. Pignment Red 8 3, C.

Pigment Red 8 8, C. Pignent Red 90:1,°C.|. Pignent Red 97, C.|. Pignent
Red 101, C. I, _Pignent Red 102, C_I._Pignen 104 |. Pi n{ Red 105,
20 C. |I. Pigheht %e‘ﬂ“%%%eél‘ﬂ'.CPFgr%HTQ%%tRf%g'CS'F:Cﬁ%‘H%%?%‘%6'112, C
| . Pigment Redrll@ighent R gneot IReplidddnt Red 8,Prgmentigiiedc 14 oC. | .

Pigment Red 123, C. 1. Pignent Red 144, C.|. Plerrent Red 146, C. |._ Pignent
Red 149, C. IC.PightgremecRa®d0, €-I-. Ppogepht RREdI151C- & Rigmsnyn&ad Red
166, C. |. Pigneat- Regh 14l - POMBRLRed A8 16 d .1 PignE,Red 171,
Cl. Pi gn'entigRe 'ﬁ?gl,gl%%&@%eg%ent’ Sed 174?“‘%{:%. Pi gnent Red 175, C. 1.

Pi gment Red R&68,16C. €. IPiRjrgmentRRed 0777, CCL . [PigRiegreRed R&d ¢78, Pi@ment Pi gnent

Red 179, C L. _Pi n ed 15 C.d. Pi t Re 185, C . Pigment Red
187, C.1. Pi Bﬁgn]tgq'ggd 1 81,9“@.1&1' Reéizdweﬁtgg?lﬁ@&“%%‘?gézv.c#gr%ﬁ?“%d 193,
C. 1. Pignent rRRg}3194. 1C.Higmritgreatzoked. 2021 gment. REE@IENE . Rebi2fentC. | .

Pigment Red 207, C_ 1. Pignment Red 208, C. 1. Pignent Red 209, C.I. Pignent
Red 215, C. Red 33 gheht M%Ee@.ﬂlaCPFgrPéﬂ“@ngQQ@,BICC-?F:Hﬂigg}?élr& Red

224, C.1. Pi 1226, hGENE Reh; i 243,
C 1 Figent “Pad Yag. Lo ST RERUTC o0y Db e 2 IR I

Pi gment 1Red R6d 4Hdl CO.I.PPigeent Rest4868; C 1. Higyesrit RBHUES 45, CCII..

Pi gment Bl ue_15; 3 | . PLogpent, 5 Blue 15:4 . C_ 1. Pi . Blue 15:6 and
C.1. Pigment Péﬁﬂsh’ég‘?edc%:ggi%h%ht%@%%% 7Réa$§9c.]1'. ép%ﬁ?ﬁgn@ngte%{eg& Cl.
Pi gmrent Browas23,agd1C. bighegteReédBsown, 25; 1andigheht Regnent1plack. 1 and

C. 1. Pignent _Black 7. These organi ¢ pignments maybe purified by _sulfuric acid
10 re-cryst aPLEPEREJED 881 verft - £1 EAAMRYERCS SPonbi hatiilgmentnRed &7 Hef or e

use. Exanpl eg of plignaROvged npr gaNIE i gqgaénknﬁé&d@s:ﬁjt@.rﬂ.urﬁi@ﬁie%%_bari um
sul fate, calciumcarbonate, zinc white, l'ead sulfate, yellow | €ad, zinc
yel | ow, T%ed Reérb®x4 d€-I5 Predentdiedriodd. (F1T) BigmegddRidne3 e, C.I.

ultramarine, pPLHSRI Ry 63:2, C.I. Pigment Red 64:1, C.I. Pigment Red
81:1, C.I. Pigment Red 83, C.I. Pigment Red 88, C.I. Pigment

Red 90:1, C.I. Pigment Red 97, C.I. Pigment Red 101, C.I.
Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red 105,

20 C.I. Pigment Red 106, C.I. Pigment Red 108, C.I. Pigment Red
112, C.I. Pigment Red 113, C.I. Pigment Red 114, C.I. Pigment

Red 122, C.I. Pigment Red 123, C.I. Pigment Red 144, C.I.
Pigment Red 146, C.I. Pigment Red 149, C.I. Pigment Red 150,

C.I. Pigment Red 151, C.I. Pigment Red 166, C.I. Pigment Red

25 168, C.I. Pigment Red 170, C.I. Pigment Red 171, C.I. Pigment
Red 172, C.I. Pigment Red 174, C.I. Pigment Red 175, C.I.
Pigment Red 176, C.I. Pigment Red 177, C.I. Pigment Red 178,

C.I. Pigment Red 179, C.I. Pigment Red 180, C.I. Pigment Red

185, C.I. Pigment Red 187, C.I. Pigment Red 188, C.I. Pigment

30 Red 190, C.I. Pigment Red 193, C.I. Pigment Red 194, C.I.
Pigment Red 202, C.I. Pigment Red 206, C.I. Pigment Red 207,

C.I. Pigment Red 208, C.I. Pigment Red 209, C.I. Pigment Red

215, C.I. Pigment Red 216, C.I. Pigment Red 220, C.I. Pigment

Red 224, C.I. Pigment Red 226, C.I. Pigment Red 242, C.I.



bl ue, chrom um oxi de green, cobalt green, anber, titanium black, synthetic
iron black and carbon black. In the present invention, the above organic

pi gnents and inorganic pignents nmay be used al one or in conbination 20 of
two or nore, or both nmay be used in conbination. For exanple, one or nore
organi c pigments are preferably used tc®formpixels, and two or nore

organi ¢ pignents and/ ot carbgn_ bl ack ar ref er abl sed t or. bl ack
matrix. In tﬁégﬁf"@%%‘?éi%?en?i'an,é%%e&%@gcg‘lgf a(ﬂ% g’éﬁ‘\e&%eﬁe‘i? of’ t he
pi gment nay beroppigRaht \réWadidg ed by BipréyPEedefsar anduser . Exiafas of the

pol ymer used to nodify the surface of the particle of the pignent include
pol ymers di sBe@s@d5by JP-A 8-259876 and commerci al |y avail abl e pol yners and

oligomers fop dis ' i Nte 830 plilnRe BEGEEDE . s NVE@N | Oy riid onal 'y,
t he colorantbﬁgy Bgéﬁﬁggdé}ﬁéggﬁjﬁkcfigﬁ&% ph a g?spefsént. The “above
di spersarg i Blukot5exandl®, FHg@ntoBilog 1ané amd C.MonPaogimentaBphel6di c,

silicone-based_or _.fluorine-based_surfactant, 7 anpl es_of the above
surfactant i fiefud&2FBEPEx EFﬁ?Igngn |Eyﬁ'e?ﬁgP§n§E§Hg§E ggfyoxyethylene
llauryl et heg, IpolPYoxkethprene steahyl CethePi%ﬁdnEOB)t@Wiebbw gna ol eyl

et her; pol yoxyet hyl ene al kyl phenyl ethers such as 5_pol yoxyet hyl ene
n-octylphenyp-éthﬁﬁgﬁﬁ@tp§ 26Xy ét APefe I - nPABAGRBhBARFXeV her; pol yet hyl ene
gl ycol diesters su I i s t.hyd ene

Gl ool i ot oar af o AEBe S A BYLRER: SkiPbe Ehir B e L P

pol yest ex%; trercirgsyaddiinetiodi f sedvpokygilethangspraadcd@bpohyedbhyl ene

i m nes. Thes% surf céﬁgts are avail able on the nmarket under the trade nanes
of KP (of ShithEES m€alt®< co. , Ltd.) , Polyflow (of Kyoeisya Chem cal
Co. , Ltd.) , F Topxafmpfiefok€ntReodubeire CAorghhilc) pigikgal afic{afie Dai ni ppon
Ink and Chem.cals, Inc.), Florade gof Sumtonp 3MLimted), Asahi 15 Guard
and Surflon (&faRdam oxisdes bariumy gulfagex SadcipmsparbpRatss B¥RCCheni e

Japan KK) , and S0l ppes $016ak eSepekeow Rad, L4 thd yeThese Li iaphatasdmy be

used al one or I n conbination
15 (red iron oxide (IITI)), cadmium red, ultramarine, Prussian

blue, chromium oxide green, cobalt green, amber, titanium
black, synthetic iron black and carbon black.
In the present invention, the above organic pigments
and inorganic pigments may be used alone or in combination
20 of two or more, or both may be used in combination. For
example, one or more organic pigments are preferably used
to formpixels, and two or more organic pigments and/or carbon
black are preferably used to form a black matrix.
In the present invention, the surface of the particle
25 of the pigment may be optionally modified by a polymer before
use. Examples of the polymer used to modify the surface of
the particle of the pigment include polymers disclosed by
JP-A 8-259876 and commercially available polymers and
oligomers for dispersing a pigment.
30 In the present invention, optionally, the colorant may
be used in conjunction with a dispersant.
The above dispersant is, for example, a cationic,
anionic, nonionic, ampholytic, silicone-based or

fluorine-based surfactant.



of two or nore. 20 The anount of the surfactant is preferably 50 parts or
| ess by weight, nore preferably O to 30 parts by weight based on 100 parts
by wei ght of the colorant. In the present invention, the radiation sensitive
resin conposition can be prepared by a itabl e nethod. For 25 exanple, it
can be prepared by m xi ng together the conponents (A) to (D) optionally with

a solvent and an QEQ%ﬁéjgswgfcéheV%¢éeré ég{%ﬁgi{ﬁgfﬁ fter. When a

pi gnent is used as col or ant, IS preferably m xed with and di spersed
into a sol vepolyogyéebhul éyetaddatlhecheirs sy Bsgpol yexyanipphemt 1@Bry3d0 in the
presence of a dispersant whiJe it is_ground a bead i1l or.roll mll to
prepare a pi@ﬁQﬁF'dng¥?§Yﬁﬁhﬁﬁ?Bﬁ FggafﬁgneﬁgiﬁdaﬂﬁfBoﬁk%x%%ﬁg%ﬂ%ﬂ?s (B) ,

(O and (D) gndyoptinaal | YolybkieBRyaddts opgl prohyENet REHs agueldagi ve to
prepare the radiation sensitive resin conposition. 8 The anount of the
di spersart fpelyasyprbBpaeaci BnostYihBepy §nericHi ap@rRpbrioxgeph¥i@rabl y 100

parts or |ess._ i pr r | , much
nor e prefergbﬁénxx\ﬁgggglp%grbﬁﬁgﬁ?l%éﬁst#%ﬁlﬁa%%%%fb ;g%tslo to 50
parts by weigblybakgiena §DPcpardslbyraee gimdoboipethplenenglydhen t he
amount of the,. djspersant ig Jarger than , 100 parts_by weight, devel gpability
may e | npai SAGCSRRREE 0| YRLCRIBA oY PR SR, FOLCR AT T M

di spersion ngy1pestdesti caktiaryyhemsnkvastiosed pO1PiePehsnedd 4he iquid

radi ation sensitive resin conposition which will be described hereinafter.
The anpdrft oPoiketByleratimigies he Theeparthiasitaoit s Ake FyiagnemladrBidesion is

preferably 59195k§ﬁ %&’th@% %%J%g)ébﬂﬁrhégt%f @Rsﬁé’éﬁfg@%‘y @%&i%a%oo parts

by wei ght base 0 parts y wel ght of 't me 0 prepar'e the
pi gnent di spéosi ditdy) uPolyfaohebdf Miyideisygl dsembeatiawr, Littani, aF Mewds

oy gmont i xeROboi A SRURRET €7 no T b griRpa L AC s61% BALFARECR T Aetcant
preferably 2Rewhthesit1hs. LoOFEErad@ié h(SHGINNG oMas &M Qrintited)i kesahie
filling rate of the heads is preferably 50 to 80 %

15 Guard and Surflon (of Asahil Glass Co., Ltd.), BYK and
Disperbyk (of BYK Chemie Japan KK), and Solsperse (of Seneka
Co., Ltd.).

These surfactants may be used alone or in combination
of two or more.

20 The amount of the surfactant is preferably 50 parts
or less by weight, more preferably 0 to 30 parts by weight
based on 100 parts by weight of the colorant.

In the present invention, the radiation sensitive
resin composition can be prepared by a suitable method. For

25 example, it can be prepared by mixing together the components
(A) to (D) optionally with a solvent and an additive which
will be described hereinafter. When a pigment is used as
the colorant, it is preferably mixed with and dispersed into
a solvent optionally together with part of the component (B)

30 in the presence of a dispersant while it is ground by a bead
mill or roll mill to prepare a pigment dispersion which is
then mixed with the components (B), (C) and (D) and optionally

with an additional solvent and an additive to prepare the

radiation sensitive resin composition.



of the capacity of the mll, and the ampbunt of the pignent m xed solution
injected is preferably about 20 to 50 s of the capacity of the mll. The
treating tinme is preferably 25 2 to 50 hours, nore preferably 2 to 25
hours. To prepare the pignment dispersiorgby using aroll mll, a three-roll
mll or a two-roll mll is used to mx and disperse the pignent m xed

sol ution preferabl y,ahidSuit b6 KO BebaMddnCaRld RNtk lotke. 30
The interval between rolls is preferabl'y 10 gmor |ess, and the shearing

force is pretbeapigmahbudigpsraien sk PrRHeerablaatl Yy RATRS ioF piedfed@bly 2 to
50 hours, more, §é§f %r{oarbel' iéﬁe%e}gbfﬁtd"%“Eéjtogo Rg?)scsaﬂa}kw&fg?@ke%g? rm?ﬁ::e;] aThe

al kal i - sol ubl'e* fnin € prese i'nventi o cop r t
| east one fipséfenanplyratted7oqmoimiby selght edbdrtohedeer y eure feardilst i ng of

an unsaturated 5 carboxylic acid, an unsaturated carboxylic anhydride and an
unsat ur at®ed pRerBIFELPE O]BKd”’e(Jt%‘tbgals@fiePPejdoq Faxds gé)i/‘del%]ﬂgé%/‘grtﬁeed

conpound” heﬁg?aéﬁaer)wﬁm e lfR%NtLOBE SREOAHspaRSALLI A A G aWE
sel ected fromThe group consisti ng of  (b2)_an unsaturated conpound having
an oxet ane skeéPepantanby18eisBy, adevipsapal at bEY chapobadimRdivgda

t et r ahydr of i ' ; o) f
be eniocant () LR CHEIVERL nfed SATMAE it JAL (5 (i Bidif | O

the colorant (A as so Ity 1n an-a I's used
i n a devel opdbhgpetepohomay dseriinpre icellotedthaysolv&pecided texameEpaxeof t he

al kali-soluble resin (B) _.15 .include, (Bl) a copolyner of an acid unsaturated
corrpoundmandthﬁr#%ﬁl‘éja‘{ raéitlé‘t'fl@(‘i‘nﬁ%ﬁﬁﬂéh‘é%iﬁ € %‘BPﬁﬁElQEe‘T’@%khw( be

referred to g8 Jaxetapequnsatynatedrconpound” hereinafter), (B2) a
copol ymer of an acid unsaturated conmpound and an unsaturated conpound

havi ng a tetrahydr8harameekiel @k dhe selyensefpsr he dorerarat Iertqfa® of ur an
unsat ur at ed i nat g, 0po f i
insat ur at ed B ogRal e e A S0 S o] e, BY Ridhe,
t et r ahydr of umaneumsafteratlad 700npo Wdd. paxasileveofht lieasdibve LNG Fantat ed
ggir 30xy|1|5c agifdwgrilghtngugﬁgtgrigrtnggt(_:ar boxylic acid anhydride out of the
To prepare the pigment dispersion by using a bead mill,

glass beads or titania beads having a diameter of about 0.5

to 10 mm are used to mix and disperse a pigment mixed solution

comprising a pigment, a solvent and a dispersant preferably
20 while it is cooled with cooling water or the like.

The filling rate of the beads is preferably 50 to 80 %
of the capacity of the mill, and the amount of the pigment
mixed solution injected is preferably about 20 to 50 % of
the capacity of the mill. The treating time is preferably

25 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 a two-roll mill is used to mix and
disperse the pigment mixed solution preferably while it is
cooled with cooling water or the like.

30 The interval between rolls is preferably 10 pm or less,
and the shearing force is preferably about 10° dyn/sec. The
treating time is preferably 2 to 50 hours, more preferably

2 to 25 hours.



unsat urated conpounds in the copolynmers (Bl), (B2) and (B3) include
unsat ur at ed nonocar boxylic acids such as (nmeth) acrylic acid, crotonic acid,
a-chloroacrylic acid and cinnam c acid; unsaturated di carboxylic acids and
anhydrides 30 thereof such as nmaleic acid, maleic anhydride, fumaric acid,
itaconic acid, itaconic anhydride, citraconic acid, citraconic anhydride and

mesaconi ¢ aci dygpun t y xylic acids haV|ng three or nore
car boxyl group BY ggﬁgiﬁ %Ql ggétﬁgéggf nono [ (neth) acryl oyl oxyal kyl 1

esters 10 of a poTIyeaa]dca(yhsphﬂblh hmannglnmherpmaltalrmmyﬂlwawps such

as nono[ 2- (et h) acryl o hyl ] succinat e

nonol[ 2- ( met h?a%‘l)’ %%{fgﬁgﬁ %ﬁa 3t ongng LSRRI RS OIS 4
pol ymer havi gglaceaabexyh gh@UQr@ﬁﬂ cbnsibyithexyt ghoupsatubatsdt erninal s
such as w- carboxypol ycaprol act one nono(net h)acryl ate. Qut. of these

unsat ur at®ed €arBexylie %Rﬂ%ls a&nﬂnsﬁﬁ‘é’éﬁﬁ?%t‘“@&%‘ryﬂdfyF‘PEYQ(?Péea%FPﬂ/@ﬂ des,

mono( 2- acryl BMEQ&%&% Qﬁbﬂ%e &Hﬂo&x@d MRN0 (s A% sl W PRty N RpAhal at e

are available ont et under trade nanes of Light Ester HOA-MsS and
Li ght Ester uHGAtN@Etedfcwyp@mscﬂl’é Heagmilna fter) bnd 2t lespecine egcor@xanpl es

f th b h f_th d d
Compounds | nEPIREBAESELF SPEI 5 THERATS LEin HS B UTRTBHer: (1S OF -

m vi nyl phenol( bzp amh i sphenelted ofpbyil-Keviny lapheretane skeleton and
3- et hyl - 4- V|n% phenol , o-isopropenyl phenol , n}lsogro penyl phenol and
p-i sopr dgenyl(BAéndh; u&ﬁatHﬁ§EFGrﬁP@HOHﬁﬁhPﬂB}%gsﬁc eégahzvaﬁyran napht hol ,

3-vinyl-1- naPﬁE'ﬂ@{:onz&é— 1\ BYd oo daditt Wrch?’se\éf{?éélsh;ﬁ %88%88% for the

2-isopropenyl -1 -naphthol and 3-isopropenyl-1-na e present
i nventi on, (neﬂhrantym)caadl uaaraplpthhwphermi aékelpréé*eel@yer afd ch

(et acry! 2 sagkdat By BaLkUbathy BEeleriet Sauthe aoid sisptucated
conpound is preferabéylﬁleoepampﬁese@fesnﬂtgﬁkaby-ébEuBDé|ﬁ@éﬁ@ f@fnvla (1)
(to be referred_tq as "oxetane. unsaturated conmpound (1)" hereinafter) or a
compoun include ?Bl a copolymer of an acid unsaturated compound and
an unsaturated compound having an oxetane skeleton (to be
referred to as “oxetane unsaturated compound” hereinafter),
(B2) a copolymer of an acid unsaturated compound and an
unsaturated compound having a tetrahydrofuran skeleton (to
20 Dbe referred to as “tetrahydrofuran unsaturated compound”
hereinafter) and (B3) a copolymer of an acid unsaturated
compound, an oxetane unsaturated compound and a
tetrahydrofuran unsaturated compound.
Examples of the above unsaturated carboxylic acid and
25 unsaturated carboxylic acid anhydride out of the acid
unsaturated compounds in the copolymers (B1l), (B2) and (B3)
include unsaturated monocarboxylic acids such as
(meth)acrylic acid, crotonic acid, a-chloroacrylic acid and
cinnamic acid; unsaturated dicarboxylic acids and anhydrides
30 thereof such as maleic acid, maleic anhydride, fumaric acid,
itaconic acid, itaconic anhydride, citraconic acid,
citraconic anhydride and mesaconic acid; unsaturated
polycarboxylic acids having three or more carboxyl groups

and anhydrides thereof; mono[ (meth)acryloyloxyalkyl]esters



represented by the following formula (2) (to be referred to 30 as "oxetane
unsaturated conpound (2)" hereinafter). 11 1 R CH=-CCO(CH)n CCR3
(1) OR4A-CO R5 (inthe fornula (1) , Ris a hydrogen atom or al kyl group
having 1 to 4 carbon atons, RlL is a hydrogen atomor al kyl group having 1
to 4 carbon atons, R2, R3, R4 and R5 aréfeach 5 independently a hydrogen
atom quorlne ato al r ving 1 to 4 carbon at.ons quoroaIkyI
group havi ng®t  &° %@&%ﬁgﬂ %E g AV TR FrBU S ThEOF R C B Y %h IEHSn at ons,
and n is an ktRYEE fbnd RO ﬁethﬁaaiyﬁayﬂskye&@l&ﬁ&ﬁmté indR4 (2) OCR

R5 10 (in the fornula (2) R1 R4, R5 and n are as defined 1in
t he above fomﬁnpé2fiwe}hpﬁCFMéOX%@VEeFEY%hP§§h€i§tﬁndaﬁé) , exanpl es of the

al kyl group Bﬁxl @gﬂk ggrélﬁﬁégﬁ&f] g ﬁg’%ﬁ@pm%% g'é@fb%xﬁl r&p ankP R3, R4

and R5 incl ude gro n- propyl group, ropyl group,

n- but yl g?oup,hydbukyﬂ group,asebobhtyérmgnGMp andhtabutyl group. Exanpl es
of the fluroal kyl group_having.l to 4 carban resented by R2, R3,
R4 and R5 i nBrGa&PPMRYBRINECRY 1a§6°&?o@BnOdWFF P8ﬁ¥§ﬁgﬁ gr oup,

trifluoromethyl group, of-thuseoghbytugaoed, cArbbxpl D€t hyldgr ane,
1, 1-di fl uoroet hyl group, 2,2,2-triflugroethyl group, pentafluoroethyl
group, hept aRnNE3FYTALEAOFFIOGXBLHC aRdft aRhYBF&deSpr opyl gr oup,

nonaf | uor o- nz aul %Xb e[l @OHgQFQQQthyg%gChﬁggEy%ngrOUp’ nonaf | uor o- sec- but yl

group and nonarl uoro- gro es of the aryl group having 6

to 20 carbonmahorn®- aemyéggﬁbsyebnyEPhRBalRneaadeREvamkahﬂe phenlie group,

o-tolyl market under the trade names of Light Ester HOA-MS and Light
Ester HOA-MPE (of Kyoeisha Kagaku Co., Ltd.), respectively.

Examples of the above unsaturated phenolic compound

out of the acid unsaturated compounds include unsaturated

15 phenols such as o-vinylphenol, m-vinylphenol, p-vinylphenol,
2-methyl-4-vinylphenol, 3-methyl-4-vinylphenol,
o-isopropenylphenol, m-isopropenylphenol and
p-isopropenylphenol; and unsaturated naphthols such as
2-vinyl-1-naphthol, 3-vinyl-1l-naphthol,

20 1-vinyl-2-naphthol, 3-vinyl-2-naphthol,
2-isopropenyl-1-naphthol and 3-isopropenyl-1-naphthol.

In the present invention, (meth)acrylic acid and
p-vinylphenol are preferred, and (meth)acrylic acid is
particularly preferred as the acid unsaturated compound.

25 In the copolymers (Bl) and (B3), the oxetane
unsaturated compound is preferably a compound represented
by the following formula (1) (to be referred to as “oxetane
unsaturated compound (1)” hereinafter) or a compound

represented by the following formula (2) (to be referred to

30 as “oxetane unsaturated compound (2)” hereinafter).



group, mtolyl group and p-tolyl group. Exanples of the oxetane unsaturated
.compound (1) 5 include (nmeth)acrylic esters such as 3-[(neth)

acryl oyl oxymet hyl ] oxet ane, 3-[ (net h)acryl oyl oxynet hyl ] - 2- net hyl oxet ane,

3-[ (et h) acryl oyl oxymnet hyl | - 3- net hyl oxet ane,

3- [(neth)acryloyloxynethyl] 2- ethyloxet&ﬁe, 10

(met h) acryl oyl oxynet hyl | - 3- et hyl oxetane, 3-[(neth)

| oyl oxynet hyl ] - 2- erfluoronethyl$&etaﬁe

met h) acryl oyl oxymet hyl ] - 2- ntafHuordethgloxetane

t h) acryl o\BlGFRehgri02= (et (1

th)acryl oyl oxynet hil ] -2, 2- d| or o xetane 15

t h) acryl oyl oxynet hyl ] -2, 2, R (}fuﬁkooxetane

t h) acryl oyl oxynmet hyl ] -2, 2, 4, 4- rafl uorooxetane, 3-[2-(neth)
oyloxyethyl]oxetane 3- [2 (net acryl oyl oxyet hyl ] - 2- met hyl oxet ane,
-(meth)a X H th

_ (et h) ag %élt% gx%ré’l}li:%l ]1)2 Rt %El%fftoﬁgg atzom or alkyl group having
(nEth)aQFybO¥|Qaybbhyhtoﬁsethyhnxeiaﬁﬁﬂrogen atom or alkyl group
(et h) acryl oyl oxyet hyl ] - 2- trlfluorongth3loxgtane 5 3-[2- (et h)
oyl oxyebAYEPI21p ﬁtéfFBSPBEtﬁ§PB§et§ne R® and R” are each
- (
- (
- (
-(
n

c

ne
ne
ne
ne

”Etﬁ)aﬁhﬁ%ﬁ%h@éﬁ%&?Yé]h%d?@%@ﬁ'&%&ﬁanﬁlué¥ﬁne atom, alkyl group
met h) acryl oyl oxyet i f1 uor ooxet ane

met h) abayiogl éxy@thycfj‘iﬂQOQ atems f | fbiooetiyie greip having 1 to
th | | th
o unsafutar BanSeantnaE (a5vE SRR R B 1 BB B s 30

th)acryhdyhox;nahhyhﬁegetaoé 0 to 6.)

t h) acryl oyl oxynet hyl | - 2- net hyl oxet ane,

t h) acryl oyl oxynrt hyl ] - 3- nethonRétan%

t h) acryl oyl oxynet hyl | - 4- net hyl oxet ahe,

t h) acr yl o@Hye@ I—}Oz—éCITLeB/ are—R3  (2)

t h) acryl oyl oxymet h\l ] - 3- ethylox tan

t h) acryl oyl oxynet hyl | - 4- ethyloxewaﬂe——R

t h) acryl oyl oxymet hyl ] -2-tri fl uor oret iyl oxet ane,

t h)acryl oyl oxynet hyl]-3-trifl uor oméRhyl oxet ane, 5
trQ@cryloyloxynethyl] 4-trifluoronet hyl oxet ane,

X

Q
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(in the formula (2), R, R*, R?, R?, R*, R® and n are as defined
in the above formula (1).)
In the above formulas (1) and (2), examples of the alkyl
group having 1 to 4 carbon atoms represented by R, R', R?,
15 R’, R* and R’ include methyl group, ethyl group, n-propyl group,
i-propyl group, n-butyl group, i-butyl group, sec-butyl
group and t-butyl group.
Examples of the fluroalkyl group having 1 to 4 carbon
atoms represented by R*, R?®, R* and R® include fluoromethyl
20 group, difluoromethyl group, trifluoromethyl group,
1-fluoroethyl group, 2-fluorocethyl group,
1,1-difluoroethyl group, 2,2,2-trifluoroethyl group,
pentafluorocethyl group, heptafluoro-n-propyl group,
heptafluoro-1-propyl group, nonafluoro-n-butyl group,
25 nonafluoro-i-butyl group, nonafluoro-sec-butyl group and

nonafluoro-t-butyl group.



met h) acryl oyl oxynet hyl ] - 2- pent af | uor oet hyl oxet ane, 2-[(neth)
| oyl oxynet hyl ] - 3- pent af | uor oet hyl oxet ane,
t h) acryl oyl oxymnet hyl ] - 4- pent af | uor oet hyl oxet ane,
t h) acryl oyl oxymet hyl | - 2- phenyl oxet ane, 10
t h)acryl oyl oxynet hyl ] - 3 phenyl oxeflane,
t h) acryl oyl oxynet hyl ] henyl oxet ane ,
th)acry|oy|oﬁyﬂapﬁ?ﬁrﬂ%t JRFY L Frssiehaiéng 6 to 20 carbon atoms

ne
ne
ne
ne
ne
rrrrgt h) acr ¥Fg¥}3% %l{gg{i% }2‘22 -, B LHeO0XeL Bllfe phenyl group, o-tolyl
ne
ne
ne
ne
ne

c

th)acry 3, 3.di fl'uorooxet ane, “15
th)acrgtoypoxmﬁeohyﬂ]ngﬂpdaﬁduprbolglagepup

th)acryloylo | ] rooxetan

1) acr 1 oyl olrBPheF] o8 8hE. ok Pl Eh8Efurrtea compouna (1)
thkacryh@yhaéywmébmbhcay41é estékyosaexessne,

th)acrgloylox methyl ]-3, 3, 4, 4-tetrafl uorooxetane, 20

met h) aéryl(BeE k?é?ﬁ}PYéQéYﬁﬁEhyl]Oxetane

ﬂeth)a§rxk&xkﬁxxekgxb%lgxyﬁ&BM 9¥e§aﬂgthy10xetane
met h) acryl oyl oxyet - 3- et hyT oxet ane,

neth)aarjlmythkyerMQDyl@xymehyybkeBamethyloxetane
me
me

) acr I BEE BB Py 83 EhRYPEYEL AngendRoxetane,
rmmm)agLyRm¢tﬁxaetpyby1éx9mhyhyxetanethyloxetane

- (

- (

- (

-(

- (

|

(neth)acryloylox ethyl]-2-trifl| uoronethyl oxet ane
(neth)aérﬁl@?FBi?@FM PylngWPFhﬁé}oﬁePﬁ?ﬁ$R%¥8ﬁ%thyéof9t?ﬁ§th)
oyloxyeghxlheﬁ §5b§k@8?95§§ﬂ¥£8??]aﬂe eﬁ@afluoroethyloxetane
- (et h) acryl oyl oxyet - pent af | uor oet hyl oxet ane,
(neth)aarjKmytb&ygrmypylgxy@ﬁthvﬂho?ophhyybﬂeeaﬁee
met h) agr t
Enethga§r§|§§k§§¥§%9§b% gﬁ@&ﬁ&h;eF o H¥£968£88§etane,
(rmmm)aGFylm¢tthetpyby18xphenhmeeEa264 ft4ifluorooxetane,
-(
- (
- (
- (
-(
- (
- (
- (

met h) acryl oyl oxyet hyl ] - 4- phenyl oxet ane,
neth)aérﬁl8§FB%§EFN§P}1?x§m %Yﬁ rlozet apatetrafluorooxetane,
”Eth)aQLXbOXh@%ﬁ$bb¥%lo 16x95£hy9y@9éeaﬁ@e
met h) acryl oyl oxyet h i 3-di f| lor ooxet ane, 5
nme

nme

nme

th)aérﬁ?ojméi é@ﬁyv oglaxypthybt odxeehh¥loxetane,

t h) agrylo 09X

by S PR o s L 2L e,
rmﬁm)aGFyDeymexyeahyylosléxyethylﬂuBFebhplanetaaed

3-[2- (meth)acryloyloxyethyl] -3-ethyloxetane,
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3-[2- (meth)acryloyloxyethyl] -2-trifluoromethyloxetane,
3-[2- (meth)acryloyloxyethyl] -2-pentafluoroethyloxetane,
3-[2- (meth)acryloyloxyethyl] -2-phenyloxetane,

25 3-[2-(meth)acryloyloxyethyl]-2,2-difluorooxetane,
3-[2- (meth)acryloyloxyethyl] -2,2,4-trifluorooxetane and
3-[2- (meth)acryloyloxyethyl] -2,2,4,4-tetrafluorooxetane.

Examples of the oxetane unsaturated compound (2)

include (meth)acrylic esters such as

30 2-[(meth)acryloyloxymethyl]oxetane,
2-[(meth)acryloyloxymethyl] -2-methyloxetane,
2- [(meth)acryloyloxymethyl] -3-methyloxetane,
2-[(meth)acryloyloxymethyl] -4-methyloxetane,
2-[(meth)acryloyloxymethyl] -2-ethyloxetane,



2-[ 2« (et h)acryl oyl oxyethyl ]-3, 3,4, 4-tetrafl uorooxetane. 10 Qut of these
.oxet ane unsaturated conpounds (1) and these oxetane unsaturated conpounds
(2), 3-[(rmeth)acryl oyl oxymnet hyl ] oxet ane,

3-[ (et h) acryl oyl oxymnet hyl ] - 3- et hyl oxet ane,
3-[(neth)acry|oyloxynethyl]-z-trifluoroﬁ%thyloxetane, 15
3-[(meth)acryl oyl o th - 2- phenyl oxet ane

2.1 (mot by acr 3T bYTeRSFECRYA o leReRe R a7 EenyLoxetane,

g- E (met h) acr yl oyhexiNeE byl by lokymé t gl Dret dyhpXekarenar e  preferred.
2

met hacryl oyl oxynet hyl ) oxet ane, nethacrglo%%ox nethg*%£3-ethyloxetane,

3-
0 3-(nethac?yﬂ&v¢6§yﬁﬁ¥ﬁ9@yl93¥m¢thélb%é¥ﬁy BRefFRethyl
3-(nethacrylka$§%€ﬁyggﬁglgy?§§pméeﬁ§1ﬁn§+trzfiﬁgfaaéﬁuypak@%aﬂ@;hyl)oxetane

and 2-(nethacr oxynet hyl)-4-tritluoromethyl oxetane are particularly
preferred® bezalé$wethradeybbyparymenhy fl nd ot ri heuosondthy heetramée at i on

er’ wethbadeyEby . . on
ol ored | ayef {Lhe AP GEERoY PR Pet AT RLERTERACRRE FRHSLERTEoRRoMF 1) "ol her

of a vinyl phenabtBuebrasolBoryeéanyl e hpaylaptwonyébenzenerandp
[2-(3-oxetan¥I)ethoxi]-p-vin | benzene, . (2- oxet an Inethoxyi-p-vinylbenzene
and [ 2-(2- oxetlAR§FR ﬁﬁBX}PyégﬁYﬂ9FB¥%£éﬁéPe%Bﬂf PORREERVISXRYRNSi nyl ethers
such as (3‘O%eﬁ@ﬂ¥£ﬁ?59¥#ipy&8¥&méﬁﬁﬁi]—bz‘héé% 5&&@@&&? ethyl] vinyl 15

et her, (2-oxetanyl nethyl)vinyl ether”and ?2-( -oxet anyl ) et hyl ] vinyl ether
may al sd®he 2sédmathi aeryogyiaxgmahbyl Lir at Rdensyhpyebaneesi des t he oxet ane

unsaturated ,c ape r conpounds (2). 5 The
above oxetan% EK@%Fﬁ?%?ééi8§2§§%ﬁ§58§§§ Eepﬁgégigﬁ %%%ebr i n conbi nati on of
two or nore.2EtamptRsaotylbglorimahiid bf 2y andiifvad boeketasoppound in the
copol ynmers (B2) and (B3) include tetrahydrofuyr esters of (nmeth)acrylic
acid such aszfé{Wﬁﬁygﬁﬁ%ﬁh8“593¥Weiéyiﬂé?h?é@?gﬁﬁfﬁoﬁﬁﬂt?%?rahydrofuran-3-y|
(met h) acryl abey (mkeht aby g1 ef ubkim¥tngl pUD; §0a% Al b P8cRSt 8RS, Of

15 2-[(meth)acryloyloxymethyl]-3,4-difluorooxetane,

ane,

(

2-[(meth)acryloyloxymethyl] -4,4-difluorooxetane,

2-[(meth)acryloyloxymethyl] -3, 3,4-trifluorooxetane,

2-[(meth)acryloyloxymethyl] -3,4,4-trifluorooxetane,

2-[(meth)acryloyloxymethyl] -3,3,4,4-tetrafluorooxetane,
20 2-[2-(meth)acryloyloxyethyl]oxetane,

2-[2- (meth)acryloyloxyethyl] -2-methyloxetane,

2-[2-(meth)acryloyloxyethyl] -3-methyloxetane,

2-[2

2-]2

- (meth)acryloyloxyethyl] -4-methyloxetane,
- (meth)acryloyloxyethyl] -2~-ethyloxetane,
25 2-[2-(meth)acryloyloxyethyl] -3~ethyloxetane,
2-[2- (meth)acryloyloxyethyl] -4~-ethyloxetane,
2-[2- (meth)acryloyloxyethyl] -2-trifluoromethyloxetane,
2-[2- (meth)acryloyloxyethyl] -3~-trifluoromethyloxetane,
2-[2~ (meth)acryloyloxyethyl] -4-trifluoromethyloxetane,
30 2-[2-(meth)acryloyloxyethyl] -2-pentafluoroethyloxetane,
2-[2- (meth)acryloyloxyethyl] -3-pentafluoroethyloxetane,
2-[2- (meth)acryloyloxyethyl] -4-pentafluoroethyloxetane,
2-[2- (meth)acryloyloxyethyl] -2-phenyloxetane,
2-[2-(meth)acryloyloxyethyl] -3-phenyloxetane,



(meth)acrylic acid such as tetrahydrofurfuryl (neth)acryl ate,
3-tetrahydrofurfuryl (nmeth)acrylate, 2-(tetrahydrofurfuryl oxy)ethyl
(meth)acrylate and 15 2-(3-tetrahydrofurfuryl oxy)ethyl (neth)acrylate;
tetrahydrofurfuryl group-containing esters of 2-(neth)acryl oyl oxypropionic
acid such as tetrahydrofurfuryl 2-(neth}acryl oyl oxypropionate,
3-tetrahydrofurfuryl 2-(neth)acryl oyl oxypropi onate, 20

2- (tetrahydr@fﬂZf&m§tbk§§§Yh9Y10QY?ﬁthf 4cPheRyl @%§BRDI onat e and

2- (3-tetrahygr uf )acsy. te; V|nylbenzene
derivatives 9 %h géX%?é%}g%Q% %?g%§%P ?)%xégyigéﬁyéﬁenggﬁe
(tetrahydrofzFﬁBFym¢bhyapryloylbnye9hylhnﬁ 2-difluorooxetane,
(tetrahydrofurfuryl oxy)etho Vi n zeng; Vi n et hers such as

(t et r ahydr of &7 4R~ émﬁFgé?ﬁ§YféYﬁ8¥ye¥%Ygfr%h@d@bgﬂv é??%?%?{ et her and

[ 2- (tetrahydpoffyr ineyhox¥r o1 Byl by evhy el hers-30rl ot bexPELseNt | nvention,
tetrahydrofurfuryl group-containing esters of éneth) acryllc acid are

preferred, anﬂ2témﬁbh?d@ﬁ?b@?b@erEhﬁlh)&c%y@h bu@h@0¥9t§m%th)
acryl oyl oxyeth blg&gkﬁggég§ ¥£ﬁ299c§n§tg 65§g%gﬁéy preferred

as the tetrahy uran conbound ove et rahydr of uran
unsat ur at ed 2emPGMmdShhagrybeyhexgeahphb br4|m—tnnﬁlmarmmmenanemnamd nor e.

The copol yners (Bl), 2) and BS pt i on Y ther contain an
unsat ur at ed 80&%‘3ﬁat%?6gﬁxf?¥ %@gg¥5?'%s %tﬁe?eﬁﬁ§gi%?5?%ﬁeﬁ%ﬂ%ound

her ei nafiteer) ot her otihadrt fBe s@ChLe tgat h 54 B £O5B bbb o @@ aNE) Uiisat ur at ed
conpound and tetrahydrofuran unsaturated conpound as a constituent

conponent. 1bhegRanpketane uREabvhekednsa®pPPanedd tdhpound include aronmatic
vi nyl conpougd§ aggﬂ)gﬁ{gﬁgggggym ipg&g{gﬁgne o-vi nyl t ol uene,

m vi nyl t ol uene, p-vin orostyrene o- met hoxyst yr ene,
n}nethoxystyBemémetp)aerybmyébyyBeEhyb}vBﬂgthphqyénamhyl et her,
3- [(meth)acryloyloxymethyl] -2-trifluoromethyloxetane,

15 3-[(meth)acryloyloxymethyl] -2-phenyloxetane,
2-[{meth)acryloyloxymethyl] oxetane and
2-[(meth)acryloyloxymethyl] -4-trifluoromethyloxetane are
preferred. 3-(methacryloyloxymethyl)oxetane,

3- (methacryloyloxymethyl) -3-ethyloxetane,
20 3-(methacryloyloxymethyl)-2-trifluoromethyloxetane,
3- (methacryloyloxymethyl) -2-phenyloxetane,
2- (methacryloyloxymethyl)oxetane and
2- (methacryloyloxymethyl) -4-trifluoromethyloxetane are
particularly preferred because the development margin of the

25 obtained radiation sensitive composition is wide and the
chemical resistance of the obtained colored layer is
improved.

In the present invention, (oxetanylalkyl)ethers of a
vinyl phenol such as (3-oxetanylmethoxy)-p-vinylbenzene,

30 [2- (3-oxetanyl)ethoxy] -p-vinylbenzene,
(2-oxetanylmethoxy) -p-vinylbenzene and
[2- (2-oxetanyl)ethoxy] -p-vinylbenzene; and
(oxetanylalkyl)vinyl ethers such as

(3-oxetanylmethyl)vinyl ether, [2-(3-oxetanyl)ethyl]vinyl



15 mvi nyl benzyl net hyl ether, p-vinyl benzyl nmethyl ether,

. 0-Vinyl benzyl gl yci dyl ether, mvinyl benzyl gl yci dyl ether and

p- vi nyl benzyl gl yci dyl ether; indenes such as indene and 1-nmethylindene;
unsaturated i m des such as nal ei mde, N-cyclohexyl naleim de,

N- phenyl mal ei m de, itaconi m de and 20 ci*Praconi i de; unsat ur at ed

car boxyl at es ch as_net hyl ne rylate thyl _(meth)acryl ate, n-propyl
(neth)acryla?gﬁerip?859Fe¥ﬁ§¥ET3%E§?gY%?Y%- 55?? ar(ugeth)acrylate, i -butyl
(et h) acryl affe- (9e6xbubylyl) éoRyyD) athyl aéehet - bayyh1é0eb8) aseq!l asethe

2- hydroxyet hyl 25 (nmeth)acrylate, 2-hydroxypropyl (neth)acrylate,
5 hydr oy pr OBFFC AREALAHE OB ORESUREE CHTR} AbF piAee trated

3- hydr oxybut ybrnbBBhR%2¢HY! 3h8. thé- BYEEax¥buh¥he (1 PRE Bl acsMbatRas akby!
(meth)acryl ate, benzyl (meth)acrylate, cyclohexyl (neth)acrylate, phenyl 30

(et h) acryl at e, 2- Beehakyee hgketame WaiNzatted Conpriuks aaybe used

(met h) acryl at met hoxydi et 2 gl yco (net ryl ate, methoxytriethyl ene
gl ycol (meth)aailgP?Igffe,ﬁl1 ﬁgwﬁéégg?8%y¥gngwal§%oﬁg%%éth)acrylate,

met hoxydi pr opyl eneExghples &fraiHe) aetyhhi/drofaoharnysa fed e @conpaimd 17
dicyclopentadienﬁl (nethggcrylate 2-hydrox§-3-phenox prop%I £neth)acry|ate
and gl ycer ol 1PnbA§( REPRYHBEYPaf 82) uARSt (PAl edNGHIABaF Ry FAREABBXYFaRes such

as 2-ami noet Byl (aeLR) REYHhALEry 2t 8i AR Y4 RSt r ah R faGT W -ahe,
2- am nopropyl (neth)acryl ate, %-dlnethylanlnopropyl (et h)acryl at e,

3- am nopr®pyl(methearysdayrasadahdt sabyasofiyrant Bopt opypetiihachydatgt ate;
unsat urated glLyci t o id )acryl ate; vinyl
cyani de conpgﬁﬁgéﬂ§§5§§329§%b?n§?ﬁ§g0?9ﬁ§%?#¥§?e¥£g?%gfé£oacryIonitriIe and
vinyl i dene dwenhferryhdat aradtieduahi deststuehhpdroferipagiyl am de,

a-chl oroacryl am and_N- 2- hydroxyet hyl (nmeth)acryl am de; vinyl

carboxylates(§85ﬁ?§§ryﬂﬁ§?'a éF§F£?£¥¥ﬁ9%UB%B%YingmﬁFh)ﬁFﬁyﬁaﬁﬁtyrate and

vi nyl benzoabextee&ahya@begr@hb9n§x§véhh%§ ﬁﬁethﬁxbryﬁéﬂ¥|aﬁ&her, vi nyl
alip

ethyl ether and allyl g;yC|dyl et her; atic conjugated di enes such as
1, 3- but akft ené; (3rsepranyFdapdurhnsydprEnethyhd (mathoaonphe@te; havi ng a

tetrahydrofurfuryl group-containing esters of

2- (meth)acryloyloxypropionic acid such as
tetrahydrofurfuryl 2- (meth)acryloyloxypropionate,
3-tetrahydrofurfuryl 2- (meth)acryloyloxypropionate,

20 2-(tetrahydrofurfuryloxy)ethyl
2- (meth)acryloyloxypropionate and
2-(3-tetrahydrofufuryloxy)ethyl
2- (meth)acryloyloxypropionate; vinylbenzene derivatives
such as (tetrahydrofuran-2-yl)oxy-p-vinylbenzene,

25 (tetrahydrofurfuryl) oxy-p-vinylbenzene and
2- (tetrahydrofurfuryloxy)ethoxy-p-vinylbenzene; and vinyl
ethers such as (tetrahydrofuran-2-yl)vinyl ether,
(tetrahydrofurfuryl)vinyl ether and
[2- (tetrahydrofurfuryloxy)ethyllvinyl ether.

30 In the present invention, tetrahydrofurfuryl
group-containing esters of (meth)acrylic acidarepreferred,
and tetrahydrofurfuryl (meth)acrylate and
[2- (meth)acryloyloxyethyl] (tetrahydrofurfuryl) succinate

are particularly preferred as the tetrahydrofuran



nono+* (meth) acryloyl group at a termnal of a polymer nolecular chain such
as pol ystyrene, polynethyl (nmeth)acrylate, 20 poly-n-butyl (nmeth)acrylate
and pol ysil oxane. These ot her unsaturated conmpounds may be used alone or in
conmbi nation of two or nore. In the presggt i nvention, the copolynmer (Bl) is
preferably a copolyner (to be referred as "copolyner (BlI) " 25

hereinafter)_ of (bl), at e acid unsaturated conpound essentially
conposed of Fﬂﬁ?ﬁ?réE?§l%§ é%?gaand (b2) at least one oxetane unsaturated

conpound sel ect ed Themlbdree gretpahydnsistamgndfaturated compounds may
3- (met hacryl oyl oxynet hyl ) oxet ane, 3: (net hacryl oyl oxynet hyl ) - 3- et hyl oxet ane,
30 3-(nethacP?IB??Sx?ﬁé?%y?f-29tFP?P&%?BH@?h?¥o§%?aﬂ%,morg'

3- (et hacryl oyl oxy#RE hybpo ZoRELEY (BXEL alE2) Znd MERDRAGHYY O¥bOXyHEL Dyl ) Oxet ane
and 2-(nethacryl oyl oxynethyl)-4-trifluoronethyl oxetane, and optionally

(b4) at l%easfushbest pentahs Anmsed Wakesusempaundel tetlel Teinnxed te oup
consi sting of S‘%%é%%ﬁUnsﬁt%ﬁ%Q%bF§$§#8%S&v JBﬂa%ﬂg¥ﬁh£@ﬁ%¥|@ﬂ§h.the
e a yiate,

2-hydroxyethyF )yacrylate, net h)acr benzy

(et h) acr yl atejidghrycerota ttach epneblahdc rotett ane palspsuynerd Somponnd@mirer and
pol yret hyl nethackélat macr onononer Mor e sgegificallé, t he cogolyner (BI)
is, for exanpPEreNZALGLUFFHeFRERFUEFLER FBTROURIaRT @ uRSRE Lt BEERT conpound
conposed of tprbBhagkYlic acid and (b2) an oxetane unsaturated conpound
conposed of 10 -[gnethiacrylo | oxynet hyl ] oxet ane and optionally (b4) at

| east orld ot her unB%¥eUP Fédoéogbéuﬁﬁh§él@%@@Gu¥¢%©@t¢@mgﬁ@@® irehedeti ng of

(et ) abr yi angorares vieibietion SRS T, SRR ns o 15

nono( et h) acoykahgltpolhgseyr ergingtcohoanaer paniinypobyuenéyl net hacryl ate
Macr ononoIer ;

a. copolyner (BI-2 b an_aci d upsat ur at ed conpound
conposed of Pﬁﬁpﬁ?%8§¥yFF8g’a8fﬁegﬁax%ﬁg§r§ﬂeox@f%ﬁgﬁﬁﬁ¥§f¥¥§P%d conpound
conposed of p3mekhoRiBLyaenyl oyl oxmpebbkyimdteyhytexetane and optional ly 20
(b4) aI‘£;as%-8ggyg%eg;ygggg£§aaggge%?ngggggyfgegg;fgeéﬁgf1ether,

o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl ether
and p-vinylbenzylglycidyl ether; indenes such as indene and
l-methylindene; unsaturated imides such as maleimide,
N-cyclohexylmaleimide, N-phenylmaleimide, itaconimide and
20 citraconimide; unsaturated carboxylates such as methyl
(meth)acrylate, ethylv(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
25 (meth)acrylate, 2-hydroxypropyl (meth)acrylate,
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
30 (meth)acrylate, 2-methoxyethyl (meth)acrylate,
2-phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate, methoxydipropylene

glycol (meth)acrylate, isobornyl (meth)acrylate,



the group consisting of styrene, N-phenyl naleimde, nethyl (neth)acrylate,
2- hydroxyet hyl (neth)acrylate, allyl (meth)acrylate, benzyl (neth)acrylate,
gl ycerol nono(neth)acrylate, polystyrene macronononer and 25 pol ynet hyl

met hacryl ate nmacronononer; a copolyner (BI-3) of (bl) an acid unsaturated
conmpound conposed of (neth) acrylic acild and (b2) an oxetane unsaturated
conpound conposed_of 3-%(neth) acrgloyloxynethyl]-z-trifluoronethyloxetane
and optionafilgy¢bapeatapegsylofeebhhafrvihdbfur at ed conpound 30 sel ected

fromthe gro L.Stkn ] W
(neth)acrgla?EP§§?§§gngggg ??§¥%§§?%)g@?gﬁﬁ%ﬁ?ygﬁfg}g?ﬁe g%#?%ate, benzyl
(et h) acryl amnenod@hgchi) abrygbavcénetthatnyabed, apohygsikyenearhegybabesner and

pol ymet hyl net hacryl ate macr onmonoper;. a 19 . copol r (Bl -4) .of ), an acid
unsaturated €B oﬁ%dﬁ1 -%%%%%%%Yﬂf U{?@)@%}f%ﬁﬁ% a%ﬁr%%ﬁﬁlé}l%ﬁ%w& ane
unsat ur atd Qﬂgﬁﬁvagr9QHE@$ed-QﬁinoFropyl (meth)acrylate,

3-[(neth)acry|oy|oxgnethyl]-z-pheny oxetane and 5 optiognally (b4) at |east
one ot her un3afiimgtBylapapennaryselBetBU2EFBhRtRe raUPNEBHAPELI ng of

styrene, N ko de byl q 2 )
A e S A R s SR A e A T
nmono( net h) acupkaterapelygilyredgllOarhorghahesesuahdapogypeifiyl net hacryl ate

macr onmononer;,_a,, copol r (BL-5) of (bi)) an acid_unsaturated conpound
conposed of éWEFH§8§Fy¥g§eacVanxﬁdC{B&}dén0898?aﬂés ﬁHggtﬁFated conpound
conmposedy f  (gekhyBERABRY LRV N aXYARERYLT 8XEE-R1EN 8] R4 DA} i 1(iRneat 15

| east one ot her unsaturated conmpound selected fromthe group “consisting of

styrene, N pR¥APLAEI elRSaEUrAEEHyPNiAREL AYgRr FatBEth) AgEY baEday |
L TR
macr onononer vVioylaczupokyhete$ Budd) asofingpl pcatasei, dvimghtnuartieshad@wpound
composed of (TR paeYbLe %A% A HaRLoAN*GhaRELHIREE L AL SRmound
15 as vinyl methyl ether, vinyl ethyl ether and allyl glycidyl
ether; aliphatic conjugated dienes such as 1,3-butadiene,
isoprene and chloroprene; and macromonomers having a
mono (meth) acryloyl group at a terminal of a polymer molecular
chain such as polystyrene, polymethyl (meth)acrylate,
20 poly-n-butyl (meth)acrylate and polysiloxane.
These other unsaturated compounds may be used alone
or in combination of two or more.
In the present invention, the copolymer (Bl) is
preferably a copolymer (to be referred to as “copolymer (BI)”
25 hereinafter) of (bl) at least one acid unsaturated compound
essentially composed of (meth)acrylic acid and (b2) at least
one oxetane unsaturated compound selected from the group
consisting of 3- (methacryloyloxymethyl)oxetane,
methacryloyloxymethyl) -3-ethyloxetane,
30 methacryloyloxymethyl) -2-trifluoromethyloxetane,

3-(
3~(
3- (methacryloyloxymethyl) ~2-phenyloxetane,
2- (methacryloyloxymethyl) oxetane and

2-(

methacryloyloxymethyl) -4-trifluoromethyloxetane, and

optionally (b4) at least one other unsaturated compound



2-[ (sret h) acryl oyl oxynet hyl ] -4-trifluoromethyl oxetane and 25 optionally (b4)
at | east one other unsaturated conpound selected fromthe group consisting
of styrene, N phenyl maleinmde, nmethyl (nmeth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (nmeth)acrylate, benzyl (neth)acrylate, glycero
nnno(neth)acrylate polystyrene 30 nacréﬁnnoner and polynethyl nmet hacryl ate
macr onononer . g Fthese co oI ner s t he %gners (BI-1) and

r

(Bl-2) are p%?%?%ﬁ? $OBr BRer PEY plﬂo? %S%B%%I?ﬁg$8¥ ¥€: t he

copol yneri zagi gReAPPHAL e Ohidé hem@Eh fll unaat by A& e¢ll Leapopigydsopyefiegably 1 to
40 wt% a 20 ©particularly preferab to 30 wt%_the copol ynerization
anount of thémé&biaﬁéYhﬁEQtu@h%EH é%%%%hﬁ@rY%a%@ef%?%5Y§ 1 to 60 wt%

partlcularlyéﬂ%gﬂgégpyyagg t %§§e¥6%©m )ggppig@@rlégiyggyfgygnt of

t he ot her arat ed” conpou IS pr era y 0to 70 W% Thore preferably
1to 70 w196mapaomonumarlgnﬁrpbbymbtbyl metﬁmcmybetérma¢mnmmn@mﬂr i nventi on,
when t he copolyner@zatlon . Hg,of the ahove u urat d co lOl:I_r1ds

contained in the BHBﬁﬁﬁﬁl(ﬁﬁﬁ CRe R Hmﬁr aBEVe

radi ati on 10asea%blymgrcogp0§)tb@n M@)Cﬁnl§cﬂdC@hé£@@raﬂeah@oﬁp@uﬁ@e
stabilities of the pignent dispersion and _the |iquid conposition containing
a sol vent asc@EPPsgd QEnsmeth agrylip| sehd 7@d| pahcan aPgeBRR@si on to the

substrate evgﬂf%gggatgge ?8?5Eﬁa Qém%BEe&'Bﬁent i's high can be obtained. 15
)

The copol yner IS prefe y a copolymer (to be referred to as
"copol yrier (BFI )(fhehbb ecnmiogipxmet.bﬂ] axetmasan@r@tamrchlm athsr)ateed
conpound co ose

t et rahydrofu Sﬁs ucf% P&Eg cf?%ar%f) Youn 'ngngggggb?’%]o ‘i%‘g%%%’Bﬁgh%gﬁgual ng of

20 tetrahydr@bugﬁutyhg(aftbtgﬁéuéatn phdnylmalelmlde, methyl
[ 2- (neth)acrylogloxyethyl (tetrahydrofurfuryl)succinate and_optionally (b4)
at |east one'BEhB) 2GR¥ARERat eaR¥ORBOVREY SeiBRERPFFHHRERe JEBYiD consisting

?Le tsa)yggpel @Bﬁpxb@hstmhdsenayihy:heﬁﬁﬁalaiﬁfwéat&lygeba.{ﬂroxyet hyl 25
yl ate |yl th)acrylate, benz

15 mono(meth)acrylate polystyrene macromonomer and
polymethyl methacrylate macromonomer; a copolymer (BI-2) of
(bl) an acid unsaturated compound composed of (meth)acrylic
acid and (b2) an oxetane unsaturated compound composed of
3-[(meth]lacryloyloxymethyl) -3-ethyloxetane and optionally

20 (b4) at least one other unsaturated compound selected from
the group consisting of styrene, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth) acrylate, polystyrene macromonomer and

25 polymethyl methacrylate macromonomer; a copolymer (BI-3) of
(bl) an acid unsaturated compound composed of (meth)acrylic
acid and (b2) an oxetane unsaturated compound composed of
3-[(meth)acryloyloxymethyl] -2-trifluoromethyloxetane and
optionally (b4) at least one other unsaturated compound

30 selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono(meth)acrylate, polystyrene

macromonomer and polymethyl methacrylate macromonomer; a



(meth)acrylate, glycerol nono(neth)acrylate, polystyrene nmacronononer and
pol ynet hyl net hacryl ate macronononer. Mre specifically, the copolyner (BIl)
is, for exanple, a copolynmer (to be referred to as "copolyner BIl-1" 30
hereinafter) of (bl) at |east one acid unsaturated conpound conposed of
(meth)acrylic acid and (b3) at |east on&?9 tetrahydrofuran unsaturated

conpound conposed of tetrahydrofurfuryl (nmeth)acrylate_and optignally (b4)
at |east onecbeh¥metinéBEoftat el EBhpodRdESEfciredtEFahed necyrepd21

consisting o e b ode; yl h te,
2-hydroxyethé?ﬁ%%égﬁ)ggﬁzﬁgﬁgyég?+§%81%ﬁ%?ﬂ?%%r§?%%g?ﬁb%%§§¥ﬁ%neth)acrylate,

gl ycerol nonnéatthitedytanpoupdl gsnmyesae aficr onononer and 5 pol ynet hyl

nmet hacryl ate ro oner; or a copol 0 h referred.to as "copol yner
(B 15y Y her ar narebh) 87V ap o drsePBY ™5 rehdar foshEafh &40 compound
conposed of opaebANATYYI(bE) agtdlaadt (688 ethéeaghsaperieed abydpofindan

unsat urated conpound conposed of 10 [2-(neth)
acryl oyl oxyeBRVEFteet EAAVIEBEUFFOTY| $BeePhate CAnatBEeN®Nnal |y (b4) at | east

one ot her unga 3 d t oup._ hotd f
styrene, N—gh%ﬁéﬁggﬁggggﬁggghe?ﬁsb§%ngﬁ%)%gg§%g?%?é2-%yﬁ?@ﬁ?ﬁ%ﬁ€€y9
(met h) acryl attmethd bgkrylateh) atiylateetbeagyylate( neeh¥utryl ate, gl ycerol

h | d_pol h h |
macr omononer (WePhTaREZAEEEY  GEF BB ORE B ERT SieP o ke RO LHRERTSOF e
aci d uns@g ur ahedonenpadrdahd pokimeahl’y dethadbyPate mparbmetbasty a

preferably 5 to 30 wt% the co olﬁnerizatipn 20 anount _of the
tetrahydrofuF8H°&M§8Fuﬁ§Féé)CGEp6 hd PR priferBHRiUTaE8d700WPOMNRart i cul arl y

preferably S.boadeW ¥ (ABEL Q@r??@@l ¥8®4i 2Rkl ?Bz?nyﬂn&xgéaﬁge ot her
unsaturated cofpound Is preferably O to 80 w% nore preferably 1 to 80

Wt % particubaskyuprsedr gbimpotndocsOpesesl @5 In the present invention, when
LD poncl YTeg AThiER) AUDYEL Sl ey AR MATLAS e SOTPY il e
conposi timn dbaeh drse exbell emda turd thed sbapagadsi@bettéd €om the group
consisting of styrene, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth) acrylate, polystyrene macromonomer and
20 polymethyl methacrylate macromonomer; or a copolymer (BI-6)
of (bl) an acid unsaturated compound composed of
(meth)acrylic acid and (b2) an oxetane unsaturated compound
composed of
2- [ (meth)acryloyloxymethyl] ~4-trifluoromethyloxetane and
25 optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono{meth)acrylate, polystyrene
30 macromonomer and polymethyl methacrylate macromonomer.
Out of these copolymers (BI), the copolymers (BI-1)
and (BI-2) are particularly preferred.
In the copolymer (BI), the copolymerization amount of

the acid unsaturated compound is preferably 1 to 40 wt%,



of tke pignent dispersion and the |iquid conposition 30 containing a solvent
.as well as sensitivity, solvent resistance and adhesion to the substrate
even when the content of the pignment is high can be obtained. The copol yner
(B3) is preferably a copolyner (to be referred to as "copolyner (BIII)"
hereinafter) of (bl) at 22 |east one aéPd unsaturated conpound conmposed of
(meth)acrylic acid, (b3) at |east_one tetrahydrofyran unsaturated conpound

sel ected froﬁ?FHéCBFéﬁﬁycBﬁgF%F?hbyo¥ £@ et ¢ affyr Jf fqﬂﬂﬁlﬂﬁﬁﬁﬁfﬁ§€f§1ate and
5 [2-(nmeth) ageyheybexyet udddft Lakvwdiehuehuespsuaal Datere RahKD2)1 at

| east one oxetane unsaturated congound selected fromthe group consisting
of  3-(nethatpyb8ywWbXyneehyiyokardrepreferably 10 to 45 wt%, and the

3- (et hacryl gy 8{%&%&2%%%§§@egg¥#ﬁ§e6§ e B ner unsaturated compound

3- (et hacryl oyfox trifluoronethyl oxetane,

3- (et hag yl agl pxgfrerhply- 8- phengl ex gl amere Bré¢ferantyyloyboXgnmethyl ) oxet ane
and 2-(nethacryloyloxynethyl)-4-trifl uor t hyl oxetane and optionally (b4)
at |east onePBF éFﬁhﬁ§iVupﬁgéérégiﬁoEn_°1gg§8 &cted fromthe group

consi sting of styrefegne oPESENE MBhPeME Uoh, WY |t HRIdPAGME Bt At ion
2-hydroxyethyl (meth)acrylate, allyl (neth)acrylate, benzyl .

(et h) acr yl apmougtgcet dlharghevaeinyatiydted coppwopds eartagnedoldiidi®er and
pol ymet hyl t c'%' |y, yner
()i o fooBaawbpd: PafP baTRatht el My SEpRRTLehdlh) Yo fhBL00 Y0
conpoundiL0 cosposediot Cpmpbpatiphi shachdis(bl¢ealértr dhytdhef atanage

unsatur et e CoTReyAY  ESTRRSEH L e RN ELA 4 hnal BRLP) ket  and (52

3-[ (et h) acr ybaybexyashhybhexehang andolophtoasl k¥1(b4y aknkeastviepe ot her
unsat urated conpound selected fromithe group consisting of styrene,

N- pheny| nal eSRilYENtnERRYFLEREE HRE Adhasiom IRy Bhexgebatrate esten aden at e,
Yot Vo) SRR Enbent Ly R SISt ool g oy amnalreC ) oyl e
5 The copolymer (B2) is preferably a copolymer (to1be
referred to as “copolymer (BII)” hereinafter) of (bl) at
least one acid unsaturated compound composed of
(meth)acrylic acid and (b3) at least one tetrahydrofuran
unsaturated compound selected from the group consisting of

20 tetrahydrofurfuryl (meth)acrylate and
[2- (meth)acryloyloxyethyl] (tetrahydrofurfuryl) succinate
and optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl

25 (meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono(meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer.

More specifically, the copolymer (BII) is, for example,
a copolymer (to be referred to as “copolymer BII-1”"

30 hereinafter) of (bl) at least one acid unsaturated compound
composed of (meth)acrylic acid and (b3) at least one
tetrahydrofuran unsaturated compound composed of
tetrahydrofurfuryl (meth)acrylate and optionally (b4) at

least one other unsaturated compound selected from the group



copotynmer (BIl1-2) of (bi) an acid unsaturated conpound conposed of
.(meth)acrylic acid, (b3) a tetrahydrofuran wunsaturated conpound conposed of
tetrahydrofurfuryl 23 (nmeth)acrylate and (b2) an oxetane unsaturated
conpound conposed of 3-[(neth)acryl oyl 3ynethy||-3-ethyloxetane and
optionally (b4) at |east one other unsaturated conpound selected fromthe

group conS|sEPHg% gﬁ%yg%n§a¥§eh%phﬁnﬁ%gﬁyﬁ?glgg th%gtﬁ th)acryl ate,

2- hydr oxyet hy acry al'lyl acry P'ate enz
(et h) acryl atimeth)) geeydbtepnathgtinpageyhzie (mpbhystyyéate, nattphononer and

pol yret hyl t hacryl at e macr onono r' ; r of (bl) an acid
unsaturatedng E %gry aESWp§§85yEE Wﬁgpﬁ gV %EE é?&cefﬁ ) a

t et rahydr of upaRo (MRS &Y Heatedteonpeupdt geanesadcebmbabnabydnaf ur f uryl
(meth)acryl ate and b2) an oxetane unsaturated conpound conposed of

3- [ (et h)acr pPéymek iyt Agthaorylate a@ﬂ@@mﬁw@m aRe gRBOLYBeEpitoRe |y (b4)
t | t t { t
al 1eas Oneﬁ_gth%eP”é? d&a fébwfk s %58 eEBQE‘\Z-EE? GEOHp; £Oysi sting

of styrene, pheny el m neth acrylate, ydr oxyet hy
(met h) acryl afleasal byk @medhpasayhaaeedbenmpbunanebmpaseﬁlafe gl ycero

Tacr omononer WG AL BEaRy T SCAr Frd) (BP (BF) LARCEePHe UhEh OPALERL Bb BN

conposed of ﬁﬁgbhh@ﬁtéﬁl@oﬁgbdnd(bgh @séatbahydrofuran unsat urat ed conpound
conposed of tetrahydrofurfur ﬁ | ate _and (b2) an oxetane

unsat ur at@d d@nﬁ@@ﬁ@ A5 Ty g§§aeéhy§3 ﬁ%rﬁpydrofurfuryl)suc01nate
acryl oyl Oxynﬁhﬁ%%ﬁgoﬂgg%(zﬁg@t ?‘Eeleéﬁg Sy benak MnéQﬁlﬁrgﬁ?a ‘%{%ﬁp&ﬂﬁi ot her

unsat urated conpo romthe group consistin ene
N- phenyl mal eseiléetedetfhrpm ¢hetgraupybane;szahgdoéxyeyhyhe (et h) acryl at e,

ol yst yT ene. SEREFBVINBRELTAAE  pBEYUEny Tekel REEYIPAEe AREYORGROREFY o *

copol yner ( B( hbtﬁ) aefrylhalk, amagud (mesa) deat/edtepnpetpgl conposed of
(meth)acrylic acid, (b3) a tetrah drofuran unsat ur ated conpound conposed of
tetrahyd%%furWGFPIacrylate' glyce¥01 mono (meth)acrylate, rrEystyrene
macromonomer and polymethyl methacrylate macromonomer.
In the copolymer (B2), the copolymerization amount of
the acid unsaturated compound is preferably 1 to 40 wt%,
particularly preferably 5 to 30 wt%, the copolymerization
20 amount of the tetrahydrofuran unsaturated compound is
preferably 1 to 70 wt%, particularly preferably 5 to 50 wt%,
and the copolymerization amount of the other unsaturated
compound is preferably 0 to 80 wt%, more preferably 1 to 80
wt%, particularly preferably 1 to 50 wt%.
25 In the present invention, when the copolymerization
amounts of the above unsaturated compounds in the copolymer
(B2) are set within the above ranges, a radiation sensitive
composition which is excellent in the storage stabilities
of the pigment dispersion and the liquid composition
30 containing a solvent as well as sensitivity, solvent
resistance and adhesion to the substrate even when the
content of the pigment is high can be obtained.
The copolymer (B3) is preferably a copolymer (to be
referred to as “copolymer (BIII)” hereinafter) of (bl) at



24 (neth)acrylate and (b2) an oxetane unsaturated conpound conposed of
.2-[ (meth)acryl oyl oxynet hyl | oxetane and optionally (b4) at |east one other
unsat urated conpound selected fromthe group consisting of styrene, 5

N phenyl mal ei m de, methyl (nmeth)acrylate, 2-hydroxyethyl (neth)acrylate,
allyl (meth)acrylate, benzyl (meth)acrgbate, glycerol nono(neth)acrylate,
pol ystyrene nmacronononer and pol ynet hyl nethacryl ate macronononer; or a
copol ymer (Bléas6)oné &bid unsativaued atompewrd cormpesred 10f conposed of

(neth)acryli?Tgfbfac%gi%%aaég&ra?ggfo yzgg?snggéu*g{gQEiQP?P&P conposed of

tetrahydrofu )yacryl ate™ an an oxet ane saturatéd conpound
conposed of dnféveth)adrydmydaxy retledtded firomf thergrehh yaxeitsmimarnd 15
optionally (b4% at | east one other ursatuiated conmpound selected fromthe
group consi stERERBYIEPIFERETY N PREFY! REF 6+ AT e et hyl (net h) acryl at e,
2'hydr0X¥§thxh-(ﬁagﬁhié%§Yb§§?xy§%§Yi](F@ﬁf&ﬁ§dﬁéﬁﬁ§fu?§ﬂ?§ﬁccinate

(meth)acryl ate, glycerol” nonho(ne acryl ate, polystyrene 20 macr onononer and
pol ynet hyl nenface3) atelaask cpmengtaneCunsaturabsd oy selEertied | t he

copol yners %F%#IE%% 8gguéBLg£éggt?$§n8§rticuIarly preferred. In the

copol ynmer (B e“copol yneri za anount of the acid unsaturated
conpound i s PBrghethltyyloydoAPmatlyl) @kepanidj cul arly preferably 5 to 30 wt%
t he copol ynerizati on anpu of the ;ftrah drof uran unsaturated conpound is

n
preferably 13t&MeBNAFTY 3&&PF¥H?EPY b?é?é?ﬁ P¥eRARS 40 W% the

copol ynerd zagi gRe RHREPY18Y16ROmEKRY BNE2 RS BE Uh L Sfle t KPTDREOSNE S preferably 1
to 60 wt% particularly preferablé 30 1 to 40 wt% and the copol ynerization
amount of thd-émpthacyrsaylpsyedtbyhpodnpherypexeeradly 0 to 70 W% nore

preferably 1 Lngghggi%?gyggxgﬂgtggf§gggtgg¥egﬁ'on, when t he

copol yneri zati on  "anou ove unsafturated conpounds in the
copol ymer 252-(Bethacaytogtbxwinehhpli hé-abdftuoamgeshyhoxatkhnmdi amdsensitive
conposition for. oL ng B, foLer ed.LAYEhe WL, | SnSXEELLENY compound
15 selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth) acrylate, glycerol mono (meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer.
20 More specifically, the copolymer (III) is, for example,
a copolymer (BIII-1) of (bl) an acid unsaturated compound
composed of (meth)acrylic acid, (b3) a tetrahydrofuran
unsaturated compound composed of tetrahydrofurfuryl
(meth)acrylate and (b2) an oxetane unsaturated compound
25 composed of 3-[(meth)acryloyloxymethyl] oxetane and
optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
30 (meth)acrylate, glycerol mono(meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BIII-2) of (bl) an acid unsaturated compound
composed of (meth)acrylic acid, (b3) a tetrahydrofuran

unsaturated compound composed of tetrahydrofurfuryl



in sensitivity, solvent resistance and adhesion to the substrate can be
_obtained. 5 In the present invention, other alkali-soluble resin may be
used in conbination with the copolynmers (Bl), (B2) and (B3). The above
other alkali-soluble resinis not particularly limted as long as it serves
as a binder for 10 the colorant (A) and3has solubility in an al kal

devel oper which is used in a developing step for formng a colored | ayer.

For exanpl e, (methbaprﬁ@tabmdahbél kaill | OX@T bT cURBBYE W HeR4 nePMREER boxy|

group (to be I sol ubl e
resin" hereina %§%§84¥%9 ﬁ§exanggérgiégﬁéX%p%%éy%gr% ﬁyg?%%%%%o%%alnlng
aIkali-solubbptteﬁahlys(hAboablyeastoénetothastumsmtuiat@é caorspdnoxy |

gr oup- contalnlg%aun %urated conpounds_enuner at e for the copol yners (B1),

(B2) and (B3¢ EQT ¢ CBReILPUP { Ran Bt Rt "Undhi Sr &t ¥ conpounds
enuner at ed fﬁrpﬁéﬁymﬁ@mweﬁrﬁetﬁ}i (0E2N) oy (83, A-Bpyefekyechgxanpl e of

t he ot her carbox roup-containing al kali-soluble resin is a copol yner of

(i) a carbok@ﬁté}QQEYé@ﬁﬁalﬁlhﬁluh@%%%?%@éﬂl%@%pdﬁﬁﬁsznposed of
(meth)acryli 2

consi sting o?mgghg%ggglét YE&?% %ﬁ? net y gr%%%?%)i%é?fa?%féﬁé
2-hydroxyethmhcfonbh¢meryaadepohquthylmmehhacrylate m@enam&aneIh)acrylate,
gl ycer ol acr, polystyrene naccononomer met hyl

net hacryl at e© ﬂégfgﬂé ﬁé#?i % E%¥Lr%§e%?l NYRTET % at?ﬁ é@?é éaverage
ol ecul arg \A@bﬂpbgeanofem‘étma@f_ayyis&ya@m (ue3beareéefa f@f@ﬁaﬁMN

herei nafter) neasured permeati on chromat ograp é el uting

sol vent : tetP@ﬁ?EPéﬁE?ﬁn?oﬁPOVHé %@BBP?%@r@f(EEErahX@E? %ﬁ%u¥xé) and t he
other al kali x@ggﬂfgerﬁéw gh8_gBSh 28 o:l?é@éﬁéa@ﬁé’aﬁécu?eéo QR& fTor e

preferably 5 00, 000. The nunber average no ar wel ts in terns
of pol ystyreompésedbefreferred to as "MWh" hereinafter) neasured 5 by gel

per meat i on c?r??aegﬁ a8h¥1&$fcky%é€hyfﬁ §O{¥§Piﬁ0romethyloxetane and

15 optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono(meth)acrylate, polystyrene

20 macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BIII-4) of (bl) an acid unsaturated compound
composed of (meth)acrylic acid, (b3) a tetrahydrofuran
unsaturated compound composed of tetrahydrofurfuryl
(meth)acrylate and (b2) an oxetane unsaturated compound

25 composed of 3-[(meth)acryloyloxymethyl] -2-phenyloxetane
and optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl

30 (meth)acrylate, glycerol mono(meth)acrylate, polystyrene
macromonomer and polymethyl methacrylate macromonomer; a
copolymer (BIII-5) of (bl) an acid unsaturated compound
composed of (meth)acrylic acid, (b3) a tetrahydrofuran

unsaturated compound composed of tetrahydrofurfuryl



tetrahydrofuran) of the copolyners (Bi), (B2) and (B3) and the other
.alkali-soluble resin are each preferably 3, 000 to 60,000, nore preferably
5,000 to 25,000. In the present invention, by using a conbination of 10 the
above copol yner (Bl) and copol ynmer (132) having specific Mwv and M or the
above copol yner (B3) having specific Mv2and M1 and optionally the above

ot her al kali-soluble resin having specific Mv and M, a radiation sensitive
conposi ti on keethpacexteteeanddéba) opabdketyne sunpatithated| congoun@dr eby 15

possible to fo&gég% l%e rgégﬁph?géf §15X9$¥#ﬁ§1 L SDAL Pe Q$ tern edge and

difficult to n or S1 dué on e substrate or
l'i ght SCI’eenbpglbﬁaElyOf(b4anaUnEé@QSeanOdjtheﬂ ahsaterate® odmpeurdopnent .
The MV Mh rati os of _the cog yner s % andﬁ%ES% 20 and the ot her
al kal i - sol ubfelpetrd LremebRf ﬁF@FBr%%P?li gt ESPFeferably 1 to 4. In

the present NOYROh(9Ra1bhRiGEDORUERYS (Rdin) 482Y1a800 §BR)aRadyLoRyD! her

al kal i -sol ubl e resins may be used one i n conbi nation of two or nore.
25 In the préwmehh) aavehaten, aihyltémathhagnﬁlab¢ thenzylkal i - sol ubl e resins

is preferabl a j ab t 0 parts
by aelght based Qhkgc%gggggPté&%§g§8}3ﬁ§g§$m?ﬂg{%%?%?%ﬁ%’(églgggﬁg%égheptotal
amount of thmaskkabhomekuihé pesyméthylamadﬁaﬂrylune:thxnmdndeﬂn/omeight,

al kal i developablllé% i | ower staln or the f|In1reS|due may. be
produced on BhECBAB¥MEAt BBFIF?EH? Tt @f Iy adfutat th SR Dor ti on.

Wen th%iipt@bm?@ggﬂnbf'%mé@ﬁggErymﬁe 4980 P@ﬁ;sabﬂewﬁ&ﬁyarofﬁﬁan
concentration of the col orant becones relatlvely | ow, 27 “whereby it may be

difficult toua@hl:@veteﬁecompgéndcsomposaén@ftpebrabydhoﬁurfuwlThe t ot al

amount of g gpRoL UGS 5 LBLL,aNd (B2 8 cLlE DML, OfcAPEGRRGLYTer (59

in the alkali-so e‘resrn preferably
10 to 100 mﬂ&bmpasédcufarly preferably 30 to 100 wt % When the total anount

:ipzrﬁgher thaT me@%ﬁgc ?o&?ggggggh§£jeCttgifiuor8$g§§9£oxéggggtégg may be
15 optionally (b4) at least one other unsaturated compound
selected from the group consisting of styrene,
N-phenylmaleimide, methyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, glycerol mono(meth)acrylate, polystyrene
20 macromonomer and polymethyl methacrylate macromonomer.
Out of these copolymers (BIII), the copolymers
(BITI-1) and (BIII-2) are particularly preferred.
In the copolymer (BIII), the copolymerization amount
of the acid unsaturated compound is preferably 1 to 40 wt%,
25 particularly preferably 5 to 30 wt%, the copolymerization
amount of the tetrahydrofuran unsaturated compound is
preferably 1 to 70 wt%, particularly preferably 1 to 40 wt%,
the copolymerization amount of the oxetane unsaturated
compound is preferably 1 to 60 wt%, particularly preferably
30 1 to 40 wt%, and the copolymerization amount of the other
unsaturated compound is preferably 0 to 70 wt%, more
preferably 1 to 60 wt%.
In the present invention, when the copolymerization

amounts of the above unsaturated compounds in the copolymer



The anmount of the copolyner (Bl) is preferably 1 to 10 90 w% particularly
.preferably 5 to 80 wt % based on the total of the copolyners (Bl) and (B2).
When the anount of the copolyner (BlI) is snmaller than 1 wt% sol vent

resi stance may |ower and when the anmobunt is larger than 90 wt % storage
stability may lower. 15 - (C) pol yfunctk&nal nononer The pol yfuncti onal
mononer in the present invention is a nononer having two or nore

pol yneri zabl éBURS htaneaset wikdridsthe abovenrpiraedf at hedpat PwseniséidVenononer

i ncl ude di t h t , ; ; I I
and pr opy! engobPyRor of {oe iy A & E8T8F0 Ehie Sl A2 8 BRI el 2

pol yet hyl eneifll yenkianhditpol gpiopyt enespsyante mod yddeedlanrydatles of a
pol yhydric 25 al cohol havi 3, or . nor,e hydroxyl groups and di carboxylic
acid nndifieBuBFBHGE?SC?ﬂeggo?bEﬁ%ﬂegs gl ycerin, trimethylol propane,
pentaerytfiri tol angndipenagferfthihiveht iofll, | sk ertdNacry! e sdier 3%

pol yester, epoxy resin, ‘urethane resin, alkyd resin, silicone resin and
spiran resi nmagobdi paedhjaceynairat b9n &igdl ywhe sapalngershy@ldxy| (Bgoup at
bot h terninag §s EQ as poly-1, 3-but adi ene having a hydroxyl group at both
termnals, polyi op?éne havi ng a hydroxyl group at both term nals and

pol ycapr ol act one hadengbavaydthay!| allgabilpsaiulhbe hrésim halsot and 28

tris[2-(neth | oyl hyl hate. Qut, of th | yf i onal
ononer 5. poPSLERERNFE L r 40t BB ORB alod iR s SHNEHA® RGeS dbTror e
hydroxyli@roups @stoghser POXHE @ doradiliied protvEixald Wae/atpeds e

preferred, as exenplified by trinethylolgropane triacryl ate,
tri met hyl ol prbpahel & BPREtIHRE A8 VERIOP IshsheP iy ferning daepPree layer.

pentaerythri %g}f edduRL haeryl ?&%fe&%lﬁggeéﬁ{ ta'ikiat%‘l!— stoG.'Ltu%g%Cfé(%fﬂ Hravi

pentaerythrit tetranmet hacrylate, ntaerythritol pentaacryl ate,
di pent aer yt hai telrbpegiagedbhpcrybabe, refiepead aco yasr ' dthehexaslboyy at e,
dipentaeryth%&%ﬁ%—containing alkali-soluble resin” hereinafter).

15 An example of the other carboxyl group-containing
alkali-soluble resin is a copolymer of at least one of the
carboxyl group-containing unsaturated compounds enumerated
for the copolymers (Bl), (B2) and (B3) and at least one of
the other unsaturated compounds enumerated for the

20 copolymers (B1l), (B2) and (B3).

A preferred example of the other carboxyl
group-containing alkali-soluble resin is a copolymer of (i)
a carboxyl group-containing unsaturated compound composed
of (meth)acrylic acid and (ii) at least one selected from

25 the group consisting of styrene, N-phenylmaleimide, methyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, glycerol
mono (meth)acrylate, polystyrene macromonomer and
polymethyl methacrylate macromonomer.

30 In the present invention, the weight average molecular
weights in terms of polystyrene (to be referred to as “Mw”
hereinafter) measured by gel permeation chromatography (GPC,
eluting solvent: tetrahydrofuran) of the copolymers (B1l),

(B2) and (B3) and the other alkali-soluble resin are each



hexamet hacryl ate and conpounds represented by the following fornulas (3)
.and (4). CH2000CH=CH2 CHf CHCOOCHZ C- CH2OCOCH2CH2COCH (3) CH2OCOCH=CH2 CH3
CH3 CH2000C=CH2 CH2=CCOOCH2 C- CH2OCOCH2CH2COOH (4) CH20COC=CH2 15 CH3 CQut
of these, trinmethyl ol propane triacrylat? pentaerythritol triacrylate and
di pentaerythritol hexaacrylate are par Fcularly preferred because they

provide a coloted e i e nt e ug f snoot hness
and rarely ppﬁatgaaggétgfﬁeérgghgé§iFggfe%?%%égg%ﬁefﬂglgu%égggt%gor | i ght
screeni ng | ayeo, oboan unexposed portion. The above pol yfunctional nononers

may be used alone _or in conbination of two. or nore.. 25, The anouni of the
poryfunctional nDHBH%rn?ﬂb?ﬁeaﬁ?ﬁgﬁﬁtmo}%ﬁ%%?¥d%e+§h$§e+%r5%¥@55° o 500

parts by weight sE?E@n89(tcpb%T§é9@Me£Qot@s 30 PREL &1 RN f Ve Dhde dprsed on 100
parts by melgh¥ of the alkali-soluble resin. Wien the anount of the

pol yf uncti onbY gehopermestianl Feronabagsapayt §GBY, weiyhing s@aévertength and

surface snooth I ri e d e e
anount is Iaﬁagggﬁﬁg%ogggaggr§équiq%g%ﬁﬁ?¥rglSgﬁﬁ’dgég?6%§gip¥?yqﬁ%€ | ower
or a stain oththethdér labhkadsi-cied ukdye bespnotte edabnprbéegabiyrat @ ortd i ght

screening | ayer of an unexposed rtion, In th resent invention, the
polyfunctionép'Hﬂﬂon@PrelﬁgﬁgﬁrﬁggﬁsédoPﬂ EBn%§n§9Pon wi th a nonof uncti onal

nmononmer  havi ng onenpeh¥nNBté3ant einsat 1é} asly hadithg Examenafidhe@bove

monof uncti onal nonomer include the above conpounds enunerated for the acid
unsat ur at®d thenpleeme caraumal (Bilerndicondlydesr (BEheraviramesiddc 15

Kf’UFﬁSFSyL POWGO%@%%?' ERL BB GRER (B TR BHaGE ¥l avhiarpol | ne,
Mn and optionally the above other alkali-soluble resin having
specific Mw and Mn, a radiation sensitive composition having
excellent developability is obtained. It is thereby

15 possible to form pixels and a black matrix having a éharp
pattern edge and difficult to produce the residue, stain or
film residue on the substrate or light screening layer of
an unexposed portion at the time of development.

The Mw/Mn ratios of the copolymers (Bl), (B2) and (B3)

20 and the other alkali-soluble resin are each preferably 1 to
5, more preferably 1 to 4.

In the present invention, the copolymers (Bl), (B2)
and (B3) and the other alkali-soluble resins may be used alone
or in combination of two or more.

25 In the present invention, the total amount of the
alkali-soluble resins 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 colorant (A). When the total
amount of the alkali-soluble resins is smaller than 10 parts

30 by weight, alkali developability may lower, or a stain or
the film residue may be produced on the substrate or light
screening layer of an unexposed portion. When the total
amount 1s larger than 1,000 parts by weight, the

concentration of the colorant becomes relatively low,



N-vi nyl - c-caprol actam and conmercially avail able M5600 (trade name of
Toagosei Chem cal Industry Co., Ltd.). These nonofunctional nononers may be
used alone or in 20 conbination of two or nore. The amount of the

nmonof uncti onal nmononer is preferably 90 wt%or |less, nore preferably 50 wt %
or |l ess based on the total of the pol yRéncti onal nononer and the

nmonof uncti onal nononer. When the anount of the nonofunctional nononmer is 25
| arger than @Renedy ihemayrleqgdhf Bhaubluriacecki®ot ke starget o bdf ai ned

col ored Iayeé H%%tgeggng gﬂfﬁt£§{ﬂptory. The total amount of the

pol yfuncti on noner an e nonof unctional nonomer in the present
invention is prefeiabtytdl tamdi: paff tthehyeope lgntersnoliBa ) praeider(@2l)y 020 to 30

300 parts by wei ght based on 100 _parts by weight of the alkalj-solyble
resin. Wen ERe a3t 2foth qog%gﬁelrer(]?’%hdﬁl ggerﬁa}]f%{]biﬁ%ﬁ% reend
strengt h sand; susfeeLr SHPPLNNERS 9 00 wrhhemsebopLdrbaysiy MY wWetiyg Qirat,e and

when the total ‘amount _i's larger than 500 parts by wel ght, alkal
devel opabi | i p§rBdcukayly pwafersbly 30 fionl QP wifie fWhem tdsi Hoka haynow@tpr oduced

on the SUbStE gt g,0f LLOM, 308 GG NI AYSL dladih LHIRA0SG £ ROLAR:S - (D)

phot opol ynerization in phot opol ynmeri zation 1nitia in the
present invéntenhios magobhpoimdaivhedh forns active species capable of

initiating the polynerization of the abave pol yfuncti onal oner (C) and
the optionally useﬁ{"?m‘?fﬁ‘?%‘&t‘? n‘%ll?? rﬁﬂﬁfﬁe\f'“%o ‘éﬂan J&Q&?L’Freggtob_ ¥ ddit&t i on
such as 1\ si bbe/tsadpatt 9Bulakh i ely@lbIRAditaf § @Rt 5f 185 s e bravh Okt al

radi ation, electron radiation or X-radiation. The photopol yneri zati on
initiator isPffbheeganplemens (Bibtaphef@Ak. codissuridie Bimavrdaadl €hsonpound,
triazine 15 Z Qi n 2D qﬁ%ph - di ket one
conpound, po?§ﬁ§g?@g¥ gﬁpngﬁesﬁ%gg%ﬁﬁ'?nxgn dngggggﬁ%g%%%gﬂ%?a¥%"%'npound,

0- acyl oxi ne towpouadd whenntkal &amogontposntaoger ntlmsudd owtat p soopaged. These
conmpounds forggb§§igctive iadical, an active acid or both of themupon 20

exposure. ° y may lower.
15
- (C) polyfunctional monomer -

The polyfunctional monomer in the present invention
is a monomer having two or more polymerizable unsaturated
bonds.

20 Examples of the polyfunctional monomer include
di (meth)acrylates of an alkylene glycol such as ethylene
glycol and propylene glycol; di(meth)acrylates of a
polyalkylene glycol such as polyethylene glycol and
polypropylene glycol; poly(meth)acrylates of a polyhydric

25 alcohol having 3 or more hydroxyl groups and dicarboxylic
acid modified products thereof such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol;
oligo(meth)acrylates such as polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;

30 di(meth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1,3-butadiene having a hydroxyl
group at both terminals, polyisoprene having a hydroxyl group
at both terminals and polycaprolactone having a hydroxyl

group at both terminals; and



In the present invention, the above photopolynerization initiators my be
_used alone or in conbination of two or nore. At |east one selected fromthe
group consi sting of an acetophenone conpound, biim dazole 25 conpound,
triazi ne conpound and O-acyl oxi me conmpound is preferably used as the

phot opol yneri zation initiator in the pRésent invention. In the present
invention, the anount of the photopolynerization initiator is preferably
0.01 to 120 tBospartseph) aergh@ylms}f@t yiiphagphatet o 100 parts by wei ght
based on 100 partsg, Qg uei ght . of ff RoLyi 110 nomer (C or the total
of the polyfunctional nonomner onof unctional ~onomer. Wen t he
anount of thpolphméopbhynplhzas|ccﬁ1a|pn]ty}qtd1r1d alsnshbﬂdna\tiraglwofmql@rt by 31

wei ght, it be difficult to.o tal lor filter predet erm ned
col ored Iaygg¥§595¥ ngﬁBBpFoaPﬂcgﬁﬁ?E QXY h?l%ﬁl%meng &gpﬁﬂﬁ Mah®n the
amount i g5 | apgerebhadyd pPerRaiEE, s Wil 4 fiiBa HPthetPhAAd ISl MY
fall off from5 the substrate durin devel opnent. Exanpl es of the
acetophenonetééﬁﬁﬁvhat@utté#m?hbylﬁgﬁ¥ﬁpﬁ%ﬁ bﬁb@%bb@?ﬁﬁ¥@§%tlon initiators
in the prese nelt r henyl pr opan- 1- one,
2-met hyl -1 - QE?H%E%gPBE ?%hgﬁggf-glﬁ%gph |nopr %%%1%0910 one,

2- benzyl - 2- dtéimbyhanrpbate( 4pant paoythophehyt¢buiaoryiavae,

1- hyd | oh t hoxy: 1, 2 di pheny| et han-1 - d
1. 2 oct ancdi BRBEAFEVEATY bl HBLE2ReEhARhENTHG: cMpBtHAREYERE] Eol ! ~One

2-met hylrd - [ defiiBEBY{ 1 Bt ) Phe éhl: SryPhPNebl NeeheARaLh Bate,
2- benzyl - 2- d?ﬁeth Iaglno %- ? > I?E he n'llg)butan I?cgﬂeaa%d

1, 2- oct anedi 8hBeH éeﬁlf‘éhéFF@él h?Ua%éYé% Ge @teepphenvhertePbounds may be
used al one OhexbReEATBINALEBNMA! cbHBoBhaND S %&&1% L GRRGAAGLOmPound

is used as t phot opof yneri zation initiat sent I'nventi’on, the
formulas (3) and (4).

CH,0COCH=CH,
CH;—CHCOOCH;— (|3—' CH,OCOCH,CH,COOH  (3)
CHoOCOCH=CH,
g
('.:H3 CIJHZOCOC=—“CH2

CH20COC==CH,

CH
15 3

Out of these, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are particularly preferred because they provide
a colored layer having excellent strength and surface

20 smoothness and rarely produce a stain or the f£film residue
on the substrate or light screening layer of an unexposed
portion.

The above polyfunctional monomers may be used alone

or in combination of two or more.

25 The amount of the polyfunctional monomer in the present

invention is preferably 5 to 500 parts by weight, more



anount of the acetophenone conpound is preferably 0.01 to 25 80 parts by
.weight, nore preferably 1 to 60 parts by weight, particularly preferably 1
to 30 parts by wei ght based on 100 parts by wei ght of the pol yfunctional
nmononer (C) or the total of the polyfunctronal nononer and the

nmonof unctional nonomer. \Wen the amountof the acet ophenone conpound is

small er than 30_0.0 ifficult to. obtain a col or
filter havi ngraf %reé%? @ﬂﬁgé &@Fgﬁ #XygélggFt ?ﬁeﬁd%nt%§b|3ﬁ§ Bt e
curing by exweeghe oﬁ/\rterea bheaanodBlubsel BegEl. Whth 80epanbsnbyofveinght, the

formed col ored Tayer y fall off fromthe substrate durrn%’developnent 32
Exanpl es of PﬁeY59695199€ﬁ1ﬁ%§%m%r cHPpIEL dthage 5 parts by weight
2,2'-bis(2-ch &r_p}’%}@/ ddsurface ts?rforoacifﬁl%@‘é of the colored layer may
ethoxycarbony phenyl )= brrnrdazo e,

2, 2" -bi s(2- bdetephengtée- aﬂr,rdl wk&rﬁthEeam:aun’s(st Harger than 500 parts by

ethoxycarbon | phepyl ):1, 2! - ii dazol e,

o 2 b o o CHF SR BB memiF3 T vl SPEAT y ma, oteF. OF; R FEALDIE the
2,2' -bis(2,4rdimhlesoatienyhy- Be4pr5d5ceae¢>ﬁa@rhrenyubsltﬁatebormﬂgﬁel e, 10
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5 -tetraphenyl -1, - bi 1 m dazol e,
2.2' - bi s( 2- bFEREPAERAY| }a¥ey OF an. YREXRPRRAyPOLT YOL brrnrdazole

2,2 -bis(2,4- drbro ra ! e and
2,2 -bis(2,4,6-tri onnpﬁtny rﬂ:QEV%ntE%?teggggﬁg%ﬁéthﬂéﬁ%%|n1 azg:e. Qut

of thesd hii magakel esednpnuqdmblnatlon with a monofunctional monomer
2,2'-bis(2-c Ioro hen 4.4' .5 5 -tetraphen 20 biim dazol e,

2,2 -bis(2,4- 8|&H or8 éo%VTeﬁlﬁab%e5un§§FV5%#%%y?°&d - biimdazol e and
2,2'-bis(2,4,6- trlEhampD@Bdelt)héaéové hond hifiéphenyl -Monower dindTh@drzol e are

preferred and 25 2,2'-bis(2,4 drchloroghengl )-4,4",5,5 -tetraphenyl -1, 2" -
bi i m dazol e FEepaPPVEUFEFPYUPAEf 8RpBgrated tof the acid unsaturate

compound, N-substituted maleimide or other unsaturated
15 compound in the above alkali-soluble resin (B),
N- (meth)acryloylmorpholine, N-vinylpyrrolidone,
N-vinyl-e-caprolactam and commercially available M-5600
(trade name of Toagosei Chemical Industry Co., Ltd.).
These monofunctional monomers may be used alone or in
20 combination of two or more.
The amount of the monofunctional monomer is preferably
90 wt% or less, more preferably 50 wt% or less based on the
total of the polyfunctional monomer and the monofunctional
monomer. When the amount of the monofunctional monomer is
25 larger than 90 wt%, the strength and surface smoothness of
the obtained colored layer may become unsatisfactory.
The total amount of the polyfunctional monomer and the
monofunctional monomer in the present invention is
preferably 5 to 500 parts by weight, more preferably 20 to
30 300 parts by weight based on 100 parts by weight of the
alkali-soluble resin. When the total amount is smaller than
5 parts by weight, the strength and surface smoothness of
the colored layer may deteriorate and when the total amount

is larger than 500 parts by weight, alkali developability



These biim dazol e conpounds have excellent solubility in a solvent, do not
formforeign matter such as an undi ssol ved product and a precipitate, have
hi gh sensitivity, 30 fully pronbte a curing reaction by exposure with a
smal | anmpbunt of energy and do not cause a curing reaction in an unexposed
portion. Therefore, the coating filmob8& ned after exposure is clearly

divided into a cured portion ipsoluble in a devehf er and an uncured
portion havi BgYhigHeB3 O¥of ubF#1RyOF nthe d‘{év]é‘i‘ dpget? ‘f%é‘?aé’b?pm Ged
possible to Bﬂrfrheasﬂbgﬂféi@é!Gftlﬁh@%@feéﬂir%gﬁrla{?é&* HF arPhersRygaqed
colored |l ayer pattern which is not undercut. e above biim dazol e conpounds
may be used mbohéonr 5 in conbination of two or nore. When the biinidazole
conmpound is used as the photopolynerization initiator in the present
invention, the anount of the biimdazole conpound is preferably 0.01 to 40
parts by swei ght(p) nphetppelemabliyatibn 3fipaatsrby wei ght, 10 particularly
preferably 1 to 20 E%rts bg wei ght ' based on 100 8arts by wei ght of the

pol yfunctional non&RerPREFCBPLYRET 1 BREFON 0N hE2 ha¥ y#HEntEE FEFSHhomer and

t he nmonof unct hoaat i BRNPEES .coffiiihd R iatPeBtmef athevdidgd dazodlezgmound is
smal l er than 0.01 part by weight, it may be difficult to obtain a color 15
filter havi ngfalprtacrttiqrntheds Tecr g tayasy op dtheephovg @aly funatdigsiadt e

curing by ex HERURL r jght, the
formed col or Qgﬁ?g%}e:r Y@”g;g rﬁcgﬁ og fq Elp ?%rlnll? hlggé%br{% ra @%‘ﬁ%ﬁ%e%q@n{%r face
of the cal oregonl exposoay be radghened duchngsdevelibpeenbdi20ishen the

bi i m dazole c ound_i s used as the hot opol, rization,initi,ator in the
oresent i nveRtt SRV PLCt; Sagiar LI SR SAHZRNL RO Rbi FART BN G ¢ IFLS5E 1 | owi ng

hydrogen dorgribeibHr bhek--ARRA¥€cgeNSitivity. The term "hydrogen donor"” as
used herein neans a 25 conmpound which can provide a hydrogen atomto a

radical formed frEhPIRROUNRIMRE|Z2 ponatiapen Expdour exampie hydy ogen
donor i n theﬁgéggﬁﬂéngﬂéﬁgggpgggﬁé B ¢heaahbye2-BRE6ARAAN £24PPHAC OF an

am ne conpou I'ne W.
15 compound, benzoin compound, benzophenone compound,

oa-diketone compound, polynuclear quinone compound, xanthone

compound, diazo compound, O-acyloxime compound, onium salt

compound or imidosulfonato compound. These compounds form

an active radical, an active acid or both of them upon
20 exposure.

In the present invention, the above
photopolymerization initiators may be used alone or in
combination of two or more. At least one selected from the
group consisting of an acetophénone compound, biimidazole

25 compound, triazine compound and O-acyloxime compound is
preferably used as the photopolymerization initiator in the
present invention.

In the present invention, the amount of the
photopolymerization initiator is preferably 0.01 to 120

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

photopolymerization initiator is smaller than 0.01 part by



30 The above nercaptan conpound is a conpound having a benzene ring or a
.hetero ring as a nother nucleus and 1 or nore, preferably 1 to 3, nore
preferably 1 or 2 nercapto groups directly bonded to the nother nucleus (to
be referred to as "nercaptan hydrogen donor" hereinafter). 34 The above

am ne conpound is a conmpound having a béhzene ring or a hetero ring as a

not her nucl eus,and 1 or nore, .. preferahl to 3, nore preferably.l or 2
am no groupsweﬂgﬂEctJﬁ/Wnb@ddjfgﬁ‘ﬁ%{hb)tt%@#tﬁ&& %u%o%?](ﬁ)%;treé‘f gﬁa%(’é&gto as 5
"am ne hydr ogeprdgagsrmies@i 6af beed - 1dPes epdiyes ogedudoper snodpheve a
~mercapto group and an amno group at the same tine. A detailed description

i s subsequenEhyipgviey) SXPOHEEe any drerye ity RNt ¢ STHELAS C &8 1RPdr ogen
d h : i i th
onor. may naygral ﬂf%ﬁﬁlg%gg £ gnfgﬂﬁe&'%}glfd}fec{]qta%‘% hb9ora Pl d¥ot 10y them

When it has Wwo or e rings, used ring nmay ormed. When the
mer capt ars hytlhegsnbdbnate hdsring devebopmemer capto groups, as far as at

| east one free nergapto. grou 15 rempins, at |east one of th t her
mercapto groups ma BELTBST t tRec £y BISIT  CATETA Bt 51 S oup.
Further, aspfafe@fedt ph686polPReiLLL 1B CaNi OiLFOHP {RMBIhASprédent mer capt an
hydr ogen donor may have a structural unit in which two _sulfur atons are

bonded t oget heveRligngingl e 2otyaiicxy2@ eddy lsdchheydprapa-dn@t§roup or
a structural suniiwi,n_wWirgh a Qﬂﬁg : _{h the form
of a disulf%d@%£E¥?tﬁg}? éﬂ%wﬁ%?gg%?g%ﬁ%§g$%g%ﬁndo o?gﬁ%§§§%$§éu stituted
by a carlfoxybngy oup, al koxycarbonyl group, 25 substituted al koxycarbonyl
group, phenoxygarbony rou ubstitut henoxycarbonyl_ group_or nitrile
group at a 6@???32_%fﬁéwegﬂﬁﬁa?ﬁgoﬁgfggb %ré?%%b?g§be%¥£gg$%§n6¥'this

mer capt an hydnhegen-HpaooxyogtLdrex1 rphénpl obetans hi azol e,

2- mer capt obenzoxazol e, 30 2-nercapt obenzoi m dazol e,
2, 5- di ner capto? 193MEhAxYal a2 of EPAAY 1Ot RaRthp?Re 2284 di et hyl ami nopyri di ne.

1,2-octanedione.

15 Out of these acetophenone compounds,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one
2-benzyl—z—dimethylamino—l—(4—morpholinophenyl)butan-l—
one and 1,2-octanedione are preferred.

20 The above acetophenone compounds may be used alone or
in combination of two or more.

When the acetophenone compound is used as the
photopolymerization initiator in the present invention, the
amount of the acetophenone compound is preferably 0.01 to

25 80 parts by weight, more preferably 1 to 60 parts by weight,
particularly preferably 1 to 30 parts by weight based on 100
parts by weight of the polyfunctional monomer (C) or the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the acetophenone compound is smaller than

30 0.01 part by weight, it may be difficult to obtain a color
filter having a predetermined colored layer pattern due to
incomplete curing by exposure. When the amount is larger
than 80 parts by weight, the formed colored layer may fall

off from the substrate during development.



Qut of these mercaptan hydrogen donors, 2-mnercaptobenzothiazole and

2- mer capt obenzoxazol e are 35 preferred, and 2-nercaptobenzothiazole is
particularly preferred. The am ne hydrogen donor may have at | east one
benzene ring or hetero ring, or both of them Wen it has two or 5 nore of
the rings, a fused ring may be forned. A2 | east one am no group of the am ne
hydrogen donor may be substituted by an al kyl group or substituted al kyl
group. The ani ne hjdawvpéasdefokhaegbdee shbinidazeke byorpownrd byl uee oup,

aIkoxycarbongl2grgygé%sgg§5kgpggﬂ¥%9 glgoxgcgrbggy%agigggk phenoxycar bonyl

group, substitute enoxyca roup of nitrile group at a position
ot her than éhhoayta@bgnymphehylExanpfeblmmldaeohbove am ne hydrogen donor

| ud - bi | am b ph .
hnZ'ub?s(glthglz d% ?5E¥Q%ghggé¥gpzﬁ ﬁ?g hgféﬁéﬁﬁﬁ%é?éﬁhenone,

4- di met hyd ankpRE%PRLPBRAYOPRenye) hY| 24-Hi iRt Aykank nobenzoat e,
4- dlnethylanlnoben20|c acrd and 4- d|nethylanlnobenzonltrlle Qut of these

am ne hydr ogén2dohépd2-chporophepys| ditntt h§i ahi R beRReRYendnd’ and

4, 4" - bIS(dIEL @gbggégenzophenone are preferred, and

4, 4" - bls(dlet am no) bénzophenone is particularly preferred. The anine
hydrogen donarzsebveﬁzas -diskhsropbenyéves, 4 255WwhEentat papheppl yheel zat i on
initiator otﬂer t ﬁ bi i m dazol e conpound is used. In the present

i nvention, tA&b 950 §drogen donors may be used al one or in combination of

two or oy e. 2A2’CBEE|QahlgﬂtQﬁcﬁlokéﬁﬁén?M$ gescapt en- B&Qf@ﬂﬁ@n oner and at
30 | east one am ne hydrogen donor is pre erably used because e forned
col ored | ayeR’ hhidm}dpaplle,of f from the substrate during developnent and

oS s 87 DESRsSBRERE b Piehe e sLaEpERgaly imcor at o o

bllmldazole, y J
2,2’ -bis(2,4-dibromophenyl) -4,4’,5,5’ -tetraphenyl-1,2’-

15 Dbiimidazole and
2,2’ -bis(2,4,6-tribromophenyl) -4,4’,5,5’ -tetraphenyl-
1,27 -biimidazole.

Out of these biimidazole compounds,

2,2’ -bis(2-chlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’-

20 Dbiimidazole,
2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole and
2,2'-bis(2,4,6-trichlorophenyl)-4,4’,5,5' -tetraphenyl-1,
2’ -biimidazole are preferred, and

25 2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-
biimidazole is particularly preferred.

These biimidazole compounds have excellent solubility
in a solvent, do not form foreign matter such as an
undissolved product and a precipitate, have high sensitivity,

30 fully promote a curing reaction by exposure with a small
amount of energy and do not cause a curing reaction in an
unexposed portion. Therefore, the coating film obtained
after exposure is clearly divided into a cured portion

insoluble in a developer and an uncured portion having high



conbt nati on of 2-nmercaptobenzot hi azol e and

.4,4" -bi s(di net hyl am no) benzophenone, conbi nation of 2-nercaptobenzothi azol e
and 4, 4'-bis(diethylam no)benzophenone, conbination of 5

2- mer capt obenzoxazol e and 4, 4' - bi's(di met hyl am no) benzophenone, and

conbi nati on of 2-mercaptobenzoxazol e afnd

4, 4" -bi s(di et hyl apj no) henzophenone. t of these_ combi nations
conbi nati on %‘Pi/%bﬂ%‘é%ﬂf’o%glﬁﬁﬁﬁ’ﬁ’&fo| Py pgking 1t Posgible’to form
4, 4' - bi s(di ef hy{ Wi 883 DeNZDHheAeOIEr anill Be € AN 11ed | Drpddetermined

2- mer capt obenzoxazol e and 4, 4' - bi s(di et hyl am no) benzophenone are nore
preferred, af@lore@ohdY®htPIRLOFN Mhdtl abt FRh7ANFEESFH € and

4, 4" - bi s(di et hyl am )aﬁﬁ&éeo SRARR o3 PRERHEUhAE! Hay bPMRI&K] 8dneTBe Wei ght
ratio of the nerc;?olﬁgn y rgjgen S%nor to Fhe am n%g‘hydrogenagonoer In the
conbi nat ison oh tombieatchpnanf tydrogenodenor and the ani ne hydrogen donor is

preferably 1:1 to_1:4, nore, preferaply 1:1 to,1: 3. 20, Wen.the hydrogen
donor is used in c‘?%?%n%l?? o%lgw}%azc?ﬁee %?Tgﬁlgédzojtse %%‘?ﬁ)oatﬁﬁg:rﬁ t he present

i nvention, tﬁﬂo@ﬁ?@m%'me@iz&hﬁoﬂ)&dfi&&%!tdioﬂﬁftHép@é@faﬁtahi\yerﬂzﬂin,tQhéo parts
by weight, nore Bre erably 1 to 30 parts by weight, particularly
preferably 120gunp ¢htthe By ifefgRPlBLTwPINACE BartsrBylve? ght ©548f the

pol yfunctio or e I i mer and
t he mnofungﬁ%gﬁgl ggn%i Y lg%{% e@éarrég%}r%{ moftogﬁg%%gﬁ?ggﬁaggggﬁgi's

ismal | er nv%hanpaﬁﬂicubarlymre}/@@hl,y it 5o X0f pertefby merighitngasedsir i1Wiot y nmay
ower . en_t nount i s rger _than 40.parts by wei , the formed 30
col ored Iaye?aﬁgﬁ YaY?l%l?tf Off?to PR%Y§HBSE%§P%EWF%H§IA ggf/é’lro%ﬁ%ﬁto.ta anpl es
of the aboveot rihazpotyEonpoiogal mdndtier drd azienfort@fpodtisn AR ohgmer .

hal omet hyl group such as 2,4,6-tris(trichloronethyl)-s-triazine, 37
2- met hyl - 4, 6¥BER (the Emosdnet hW? LiimiidgAade compound is smaller than

2-[2- (5-met hyl pyrgde2-py WdiRany! itdnly BES&LfE£HhPF AU dirS o Loashne,

15 filter having a predetermined colored layer pattern due to
incomplete curing by exposure. When the amount is larger
than 40 parts by weight, the formed colored layer may fall
off from the substrate and the film surface of the colored
layer may be roughened during development.

20 ‘ When the biimidazole compound is used as the
photopolymerization initiator in the present invention, it
is preferably used in combination with the following hydrogen
donor to further improve sensitivity.

The term “hydrogen donor” as used herein means a

25 compound which can provide a hydrogen atom to a radical formed
from the biimidazole compound upon exposure.

The hydrogen donor in the present invention is
preferably a mercaptan compound or an amine compound defined
hereinbelow.

30 The above mercaptan 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 mercapto
groups directly bonded to the mother nucleus (to be referred

to as “mercaptan hydrogen donor” hereinafter).



:(furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s- 5 triazine,
- (4-di et hyl am no- 2- net hyl phenyl ) et henyl ] -4, 6-
trichloromethyl)-s-triazine, 2-[2-(3,4-dinmethoxyphenyl)ethenyl]-4,6-
trichloronethyl)-s-triazine, 10

4- met hoxyphenyl ) -4, 6-bi s(trichl oroneBfyl )-s-tri azi ne,

2- (4-ethoxystyryl)-4,6-bis(trichloronethyl)-s-triazine and

2- (4- n- but oxyphenyThe £beVis apine CoNPosiet hy B) CQUPPYRE Fayd NIy PeFzelRese
triazine co d 1 -1 2- - di, net e ] 4,6-

bi s(trichl o?%%ghéf)a-g?g?%éz%%%éi ‘gé grﬁgﬁ%ﬁﬂé%ﬁgeﬁé& ‘%ﬁem% ove
triazi ne conppefidsahby betosgd mboaepoefénabltynbi ont 2 oambfio t guwowps nore. When

the triazine_conpound is._used t he_ 20 phot.opol ynerizatipon initiator in the
present inveft¥s nyaéon%‘?%&rﬂ% ‘f“ﬁ‘éﬁ‘??irﬁ‘k‘? u%o(rjfﬁohﬁdr? SHref rabty 0. o1
to 40 pards wByimei gg%iroggﬁed@ﬁ@ferﬁ@fgiﬁaf@eﬁp_ parts by weight,

y

particularly prefera to 20 parts by weight based on 100 parts by
wei ght of the pol yFapeei BY@rodiem cdeRofL)nayy hawe tdoMarcaptss quqep and

pol yfuncti on ; e n ctional nmononmer. \Wen the anmount of
the triazi ne%o%‘ggﬁﬁgéfgagn%fgl gggt ﬁ‘gﬂgoﬁ%@g' part by weight, it may be
difficult to obtaihA detollemd flesterdpthani iy subseenerdrlyi gédenodDtdeksleayer
pattern due éo i nconpl.ete_curing by exposure. Wen the anmount is larger 30
than 40 part8YBFCHENgHAP°FRe formed colored layer may fall off fromthe
substratig during denel apreabtamXi@yRte§eRfddher akay ehdvacyt oxéde: Capgound
include 1-[4-(phenylthio)phenyl]-heptane-I,62-dione 2-(0O benzoyloxinme), 38
1- [ 4- (pheny| PENEERACHING - @ thelee o Xidibner Potd pEnglsToxifen it has

benzoyl ) phe - Ng¢- - di 25 '
170" ot iyl - o 13- BB AGTBons oy BHERS: baeol oyt 120 oy 125 ohmmed-
1- (O acet yl oxi ne) , Wheh9tlee hyérGap Gameltyyt dgen oydnod thaar ez obx Ingted -

mercapto groups, as far as at least one free mercapto group

2-12
2-[2
" bi s(
bi s(
2-(

15 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
mercaptan hydrogen donor may have a structural unit in which
two sulfur atoms are bonded together by a divalent organic

20 group such as an alkylene group or a structural unit in which
two sulfur atoms are bonded together in the form of a
disulfide.

Further, the mercaptan hydrogen donor may be
substituted by a carboxyl group, alkoxycarbonyl group,

25 substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group or nitrile group at a
position other than the mercapto group(s).

Examples of this mercaptan hydrogen donor include
2-mercaptobenzothiazole, 2-mercaptobenzoxazole,

30 2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.

Out of these mercaptan hydrogen donors,

2-mercaptobenzothiazole and 2-mercaptobenzoxazole are



et hanone 1- (O acetyl oxi ne) and

.1-[9-et hyl - 6-benzoyl - 9H car bazol - 3-yl ] -et hanone 1-(0O acetyloxinme). 10 Cut

of these O acyl oxi me conpounds, 1-[4-(phenylthio)phenyl]-octane-1, 2-dione
2- (O benzoyl oxi me) and 1-[9-et hyl -6-(2-net hyl benzoyl ) - 9H car bazol - 3-yl ] -

et hanone 1- (O acetyloxine) are particulasly preferred. 15 The above

O acyl oxi me conpounds nay be used alone or in conbination of two or nore.
Wien the O apyébeinedcoapduddmescapedbenzeotipiaphbe opel paetigatabhyiniti ator
in the present %n\r/ggéi on, the anount of the O acyl oxi ne conpound is
preferably 0T T o 20 parts by weight, nore preferably 1 to 30 parts by
wei ght, particul arhy guiefeehghlrpgéntdorifyr payt saby acilghtthbasedemzeh@) parts

by wei ght of the polyfunctional nmononer. (Q or the total, of the
pol yf uncti onéFnﬁDﬁgB PteRa THRI noAbrntRi ® a'?h%nor‘?é“re.n Wg’r?st F&%Bunt  of
the O acefyl pxi-88oE0FRAURENES, SERELSEdT PaRg Zraf- Bd PéFhelY Weight, it may be

difficult to obtain a color  fil ter having a predeterm ned colored |ayer
pattern due to inBbrbtatte ang iangney IERPRsf et heVrm ne) rypHagan iGoHogr ger

than 40 part y ' .Lh o er  may . fall ff _fir t he
substrate du?‘?ﬁgbgg\%%%%ﬁ%%%é% Eie;]lb}%;‘vgd%llrﬁal%/})mosaI t bcsgtr%cl)lt}% iasl ,k or
exanpl e, a dgaoyp. iTH®MEmINS diydrdgerarddnctidfaynivemsaldt iaratdidarnyt a
phosphonium sajt. anpl es of the above diaryl iodoniumsalt include

i phonyl | odoRRARPIEL BFPUBr oBoKERESSHPPRGhyFT BN | SHP a8 buced

hexaf | UOl_r(Pphﬁiﬁbﬂ?éh@boﬂyﬂ?h@ﬂ&hdeﬁﬁéﬁﬁkyBﬂ(ﬁéﬁy@r@%t%ﬁﬂaé@bstituted

di phenyliodoniumtrifl uoronmet hane sul fonate, di phenyliodonium

trifl uoroacePREBOXYERERERYI | $HOWP 11 pittdlldeneroubf 8had @osition other

4- et hoxypheg){%ﬂhgﬂgl [Nolole]s] E%ﬁét‘é?f | uor obor at e,
m hex

4- met hoxyphenyl phenyl I odoni af [ uor ophosphonat e,
4- met hoxyphenyl pheRyamptiesi afn tlee adbooe cansenatyirogen donor include

4ot hoxy phedy PO RBRDIFOUGHPYARTLRe| HEPEGRRFaRRS .

15 4,4’ -bis(diethylamino)benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,
ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoic
acid and 4-dimethylaminobenzonitrile.

Out of these amine hydrogen donors,

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

The amine hydrogen donor serves as a sensitizer even

25 when a photopolymerization initiator other than a
biimidazole compound is used.

In the present invention, the above hydrogen donors
may be used alone or in combination of two or more. A
combination of at least one mercaptan hydrogen donor and at

30 least one amine hydrogen donor is preferably used because
the formed colored layer hardly falls off from the substrate
during development and has high strength and sensitivity.

Preferred examples of the combination of the mercaptan

hydrogen donor and the amine hydrogen donor include a



10 4»net hoxyphenyl phenyl i odoni um p-tol uene sul f onat e,
bi s(4-tert-butyl phenyl)iodoni umtetrafl uoroborate,

bi s(4-tert-butyl phenyl )i odoni um hexafl uor oar senat e,
bi s(4-tert-butyl phenyl)iodoniumtrifluoronethane sulfonate,
bis(4-tert- butylphenyl)lodonlun115 trifP8oroacetate and

bi s(4-tert-butyl phenyl) |odon|un}$?toluene sul fon

te
triaryl sul f 6AMDATEELPN| RE| ABSE BF%??P%%F?bﬂF%ﬂ?t%??afluoroborate

triphenyl sul jopt uahsfoamékﬁynaﬂhﬁépb@ﬂ%ﬁheﬁéh@heewrhﬁyﬁéeﬂbﬂ%@0
hexaf | uoroarsenate, triphenylsulfoniumtrifluoronethane sulfonate,

tr|phenylsuIEomeunaptpbenépébéé@@i@ angdr j phenyl sul f oni um p-tol uene
| f t - ' t
3-met hoxypheAyfd BRESF Suhy SO hRar B EhEC Fahby R EgA b

4- nethoxyphezyhdrpbpﬂybsnbbﬂazumehendfIuoroarsenate

4- met hoxyphenyl di ,e |, sul |un1t quoronEthane ul f opat
4 ot hoxypefy T BRENGHBEEPERFINOl PrRPORRERRE arand coRBERStion of

4- nethoxyphe@yhekeagewbéﬂbéﬁah@mépahaluene sul fonate, 30
4- phenyl t hi ophenyl di phenyl sul foni um tetrafl uoroborate,

4- phenylth|oﬁhéhybdséﬁéﬁ9h¥&ﬁménphh¢héﬁﬁhﬁngﬁ©phd@ﬁhdmﬁuﬁhese
4- ph lIth | |
pheny !0§E§%¥bgl Eﬁgy §3+¥éﬁ}ﬂgp ?F yQ£8 {Egéhz hla%ole and

4- phenyl thio enyl's i"m T uorone ona
4-phenyknmiophenybdbmﬁ&ByhymhﬁmnomnepzéﬁheﬁohaeaﬁdsuIéombiﬂaaﬂdn of
4-pheny|thio hen |dIE ggﬁlsulfo iun}g-toluene sul fonate. Exanples of the

above di aryl 'ngﬁﬁB 8KEZPAE| 8

(1-6-r(- currelae)léngxaheeaﬂaﬁlhﬁaybéhg@ﬁhénbﬁéaefﬂél%eehﬁ@f@ﬁﬁé& A of
t hese onium salt conpounds, di phenyliodonium hexaf | uor'ophosphonat e and

tr|phenylsuIﬁoﬁpmhﬂnﬁﬁipnu@ﬁoﬁemﬁéﬁép§9b¢©ﬁ@§blaﬁélﬁaﬁﬂdcuIarly preferred.
The above onj,u SBH% (A2EPR TQﬁﬁﬂBYbQﬁzHﬁﬁQn@hQn? Oé%rggghfa§9 i nation of

two or nore. e onlu conpou use
phot opolyarer prafieemedni ti ator in the present invention, the

The weight ratio of the mercaptan hydrogen donor to
the amine hydrogen donor in the combination of the mercaptan
hydrogen donor and the amine hydrogen donor is preferably
1:1 to 1:4, more preferably 1:1 to 1:3.

20 When the hydrogen donor is used in conjunction with
the biimidazole compound in the present invention, the amount
of the hydrogen donor 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

25 of the polyfunctional monomer (C) or the total of the
polyfunctional monomer and the monofunctional monomer.
When the amount of the hydrogen donor is smallexr than 0.01
part by weight, its effect of improving sensitivity may lower.
When the amount is larger than 40 parts by weight, the formed

30 colored layer may fall off from the substrate during
development.

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

2,4,6-tris(trichloromethyl) -s-triazine,

Exanpl es of the above



amount of the oniumsalt conpound is preferably 0.01 to 40 parts by weight,
nore preferably 1 to 30 parts by weight, 15 particularly preferably 1 to 20
parts by wei ght based on 100 parts by weight of the polyfunctional nonomer
(C or the total of the pol yfunctional nononer and the nonofunctional
nononer. \Wen the anount of the onium 8alt conpound is smaller than 0.01
part by weight, it may be difficult to obtain a color 20 filter having a
predet er mi ned-wekbyéd4l, &ybispariehhodauetbyl) neohpiagéneuri ng by exposure.

When the anoynt i s_| arger _40 e,ght, the forned col ored | ayer
my fall of f[?o‘%‘:’tngg‘%gi‘lggﬂeﬂdmﬁ?%%ﬁﬁgéém%hgnt. 25 - additives The

radi ati on sepskt(tvéchospomethon)fertidaning,a colored |ayer of the present
i nvention nag contain various additives as_r?gulred. The abﬁve additives

i ncl ude an oPgdRrdEHERB 2aMlorGhRARNY L) 36 4rPhs (EBAEBLRHCPEXRY LA Ag t he above
hydrogen gonek)} 5 ,aneuring agent and a curing aid. The above organic acid
and organi ¢ am no conpound serve to further inprove the solubility in an
al kal i devel 8pde-df -dtiikshyadnanpod -senbyiphenybhpbbenydh-4and-f urt her

suppr ess theb$%ét§%8938EE%2tﬂglgh§—E?EEQT@' undi ssol ved product after

devel opnent . OovVe “organi cid’i's pre?érably an aliphatic carboxylic
acid or phenygl [grqBp4cdimaethbrgphanboxgthengtid4,6-having at | east one
carboxyl group in the_nolecule, lLes of the above aliphatic carboxylic

Exanpl,
acid incIud@lﬁﬂﬁE&§P58%9mﬁEh¥&?d§'gg&ﬁzé§efornic acid, acetic acid,

pr opi oni £ a_Cbd,(4_bh'1bﬂ159<y?‘ﬁ:bﬁyl‘!_a|4%i-5i§(?EE‘icHh&i‘bﬁn@tﬁ‘}W»—_s—E?E?éQiiﬁe?Ci d,
di ethyl acetic acid, enanthic acid and caprylic 10 acid; dicarboxylic acids
such as oxal Re (4cetthopnisonrylacikd6-bidadtirarblarpuethylt asi-traskdneadi pic

ool P e e BB R 2 BB AT BB BR g0 Y
met hyl succi nteiaeige.t et ranet hyl succi nic acid, 15 cycl ohexanedi carboxylic
aci d, i;aconic.acid, citraconic_ acid, maleic agid, fumaric acid and
mesaconi ¢ aci d: angut of these triazine compounds
15 2-[2-(3,4-dimethoxyphenyl)ethenyl]-4,6-
bis(trichloromethyl) -s-triazine is particularly preferred.
The above triazine compounds may be used alone or in
combination of two or more.
When the triazine compound is used as the
20 photopolymerization initiator in the present invention, the
amount of the triazine 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 the total
25 of the polyfunctional monomer and the monofunctional monomer.
When the amount of the triazine compound is smaller than 0.01
part by weight, it may be difficult to obtain a color filter
having a predetermined colored layer pattern due to
incomplete curing by exposure. When the amount is larger
30 than 40 parts by weight, the formed colored layer may fall
off from the substrate during development.
Examples of the above O-acyloxime compound include
1- [4- (phenylthio)phenyl] -heptane-1,2-dione

2- (O-benzoyloxime) ,



tricarboxylic acids such as tricarballylic acid, aconitic acid and
.canphoronic acid. The above phenyl group-containing carboxylic acid is, 20
for exanple, a conpound having a carboxyl group directly bonded to a phenyl
group, or a carboxylic acid having a carboxyl group bonded to a phenyl
group through a carbon chain. Exanpl es3ef the phenyl group-containing
carboxylic 25 acid include aromatic nonocarboxylic acids such as benzoic
acid, toluiclaétd(pbanvhthiatbdenyithebttane-he2ddaPe nesityl enic acid;
aromatic dicarboxylic aci ch as phthalic acid, isophthalic acid and
terephthalicgég§a¥enzogﬁﬁgigg bl ycar boxylic acids having 3 or nore carboxyl
30 groups suth[as (behtell)phenat] doctanaes| z-atote 2vld-mednaayd oxdae] ,and
pyromellitic acid; and phenyl acetic acid hydroat ropj c_acjd, hydroci nnam c
aci d, mandel ic[8cPBhYIphahgrBaRRY HPenzeyy) - F%%?%aég @ ¥t hnam ¢ acid,

ci nnanyl idenienafbfe gow@agggtggggiﬁ@g,unbelIic acid. 42 CQut of these
organi c acids, aliphatic dicarboxylic acids are preferred, and mal oni c aci d,

adi pi ¢ aci d, 1rfaeenhhyl-aci(d;merhydoenteyatt o -¢arpazel aztylhnd nesaconic
acid are partjcularl efer e i phatic carboxylic acid from5 the
thfee' LoRbErfEpRoRIpt D re

Vi ewpoi nt's of y in a solvent which will be
descri bed heneijpaéthylasdbeheopl eyRAt&Pbapd]l - 3- ¢l ht dtledndhe fil m resi due on
the substrate or light_ screening |ayer of an unexposed portion. Aromatic
di car boxyl i c1aéPa@c§F¥lp¥eMerred, and phthalic acid is 10 particul arly

preferredg as the p@ggybfg{gg@ecgngéypéﬁgme0@5 hdg, acid. The above organic
acids may be used alone or in conbination of Ttwo or nore. The anpbunt of the

organi ¢ aci dlr$4piphengbrhiobphenyllsootaness, 2ndiengreferably 10 wt-06 or
| ess based ogv&ggbgﬁkgylo§9%%gogg tent of the radiation sensitive

conposi tion. € anoun he organic acid is larger than 15 wt% the
adhesi on of th¢ofethpll-6el(Rradthaybentoyl heoBubstbatel nayyl] ower.

ethanone 1- (0O-acetyloxime) are particularly preferred.

15 The above O-acyloxime compounds may be used alone or
in combination of two or more.

When the O-acyloxime compound is used as the
photopolymerization initiator in the present invention, the
amount of the O-acyloxime compound is preferably 0.01 to 40

20 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 the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the O-acetyloxime compound is smaller than

25 0.01 part by weight, it may be difficult to obtain a color
filter having a predetermined colored layer pattern due to
incomplete curing by exposure. When the amount is larger
than 40 parts by weight, the formed colored layer may fall
off from the substrate during development.

30 The above onium salt compound is, for example, a diaryl
iodonium salt, triaryl sulfonium salt or diaryl phosphonium
salt.

Examples of the above diaryl iodonium salt include

diphenyliodonium tetrafluoroborate, diphenyliodonium



20 The above organic am no conpound is preferably an aliphatic am ne or
phenyl group-containing am ne having at |east one am no group in the

nol ecul e. Exanpl es of the above aliphatic am ne include

nono( cycl o) al kyl am nes such as n- propylanlne 25 i-propyl am ne,

n- but yl am ne, |-butylan1ne sec- butylanlﬁe t-butyl am ne, n-pentyl am ne,
n- hexyl am ne n- oct | am ne, n-decyl am ne,

n- undecylamh@xagﬁB %88 FBHPH@teCy§FBH§9¥Féﬂ?ﬁggxﬁ net hyl cycl ohexyl ani ne,

3- ”Ethy|CyC|ﬁ@&&!hﬁ@k@ﬁrs&n&tbhyb@Fﬁbﬁ?QXMHaﬁhﬁﬁ,t%@qu@théﬁMéhéhexy|aﬁlne
3-et hyl cycl ohexyl am ne and 4-ethylc clohex¥lan1ne cycl o) al kyl am nes

such as netﬁVﬂéPﬁ?F&mlﬁéPhGPEQHQQQHFH@ et hYPROBEBEFFEm ne,
ethyl n- propyhaghe§?1dee A ﬁgﬁﬂgngdbuif8ﬁ§9¥la”‘ne di -n-butyl ani ne,

di -i-butylamn sec uty m ne utyl ami ne, di-n-pentyl am ne,
d- n- hexyl&n1Aemetheunphemyﬂphemyﬂamﬂnaluethytcyéﬂuhewybaatae and

G orc] Syl AT B8yl eHEh Bl | SRR ek 85, L BELBY S e

di et hyl n- propyh@ﬁha&yph@ayﬂphéhyui@a@ﬁyhanhaﬁaf@bbybdrsanat@Py|aﬁlne
tri-n-propyl am ne tr|-|-pro ylam ne, tri-n-butylamne, tri-i-butylam ne,
tri - sec- but yRaREsEOXYPhenyBphenyireonipm Lhl hhaeyPaat hane (4 LlERnate/ ani ne,

10 d'”Ethy|CXC@%3%6#?%%%92%ﬁ%%§?&¥5@% Eﬂme¥¥hfﬂh8§aacetate,

met hyl di cycl oh cycl ohexyl am ne an tricycl ohexyl am ne;
nono( cycl @) akkaeshanypbenylpheay] i2deninvephtindliend- auil fionktpy opanol ,

1- am no- 2- pr gpanql 4- al,, 5-am no-|-pentano
6-anino-|-he%&ﬁga'}§r§ﬁ§ gﬁbﬁ ig&ﬁgp8ﬁ892h8gfag?P8§8g8f§FEanolanines such
as diethanobagunetedt-@umyapae@yamuaaondhmihekamaa@kaaka@nate,

di - n- but anol am ne, di-i-butanol am ne, di pent anol am ne - n- hexanol am ne
and di (4- cycP@ﬁéﬁaﬁ@F?aPPﬁ¥lPPFP@39éPGP&FRﬁn5FéﬁﬂH8§°§@Eha§§

tr'ethanola”gﬁqfon%Qetrb1@<@re@%@oba%y@§hehyuyhoaaﬂgamolanlne
tri-n-butanolam ne, tri-i-butanolamnné, tri-n - pent anol am ne,

tri-n- hekanoltawifAgocandcetate and
bis(4-tert-butylphenyl)iodonium-p-toluene sulfonate.
Examples of the above triaryl sulfonium salt include

triphenylsulfonium tetrafluoroborate, triphenylsulfonium
hexafluorophosphonate, triphenylsulfonium

20 hexafluoroarsenate, triphenylsulfonium trifluoromethane
sulfonate, triphenylsulfonium trifluoroacetate,
triphenylsulfonium-p-toluene sulfonate,
4 -methoxyphenyldiphenylsulfonium tetrafluoroborate,
4 -methoxyphenyldiphenylsulfonium hexafluorophosphonate,

25 4-methoxyphenyldiphenylsulfonium hexafluoroarsenate,
4 -methoxyphenyldiphenylsulfonium trifluoromethane
sulfonate, 4-methoxyphenyldiphenylsulfonium
trifluoroacetate,
4 -methoxyphenyldiphenylsulfonium-p-toluene sulfonate,

30 4-phenylthiophenyldiphenylsulfonium tetrafluoroborate,
4 -phenylthiophenyldiphenylsulfonium hexafluorophosphonate,
4 -phenylthiophenyldiphenylsulfonium hexafluoroarsenate,
4 -phenylthiophenyldiphenylsulfonium trifluoromethane
sulfonate, 4-phenylthiophenyldiphenylsulfonium-p-



tri (4-cycl ohexanol )am ne; am no(cycl o) al kanedi ol s such as
3-am no-1, 2- propanedi ol , 2-am no-1, 3-propanedi ol , 25 4-am no-1, 2-but anedi ol ,

4-am no- 1, 3-butanediol, 4-amno -1, 2-cycl ohexanedi ol ,
4- am no- 1, 3- cycl ohexanedi ol , 3-dinethyhﬂnino-1,2-propanediol,
3-di et hyl am no-1, 2- propanedi ol , 2-di net'hyl am no- 1, 3- propanedi ol and 30

2-diethylanigﬁiéegﬁpgggggggk Iéngnino group-containing cycloal kane
met hanol s su §I-aninocyclropentane methanol, 4-am nocycl opentane
met hanol , 1- arpheaytthhephenayidiphanllsudfaninoeyect oheznaesnkfbnave,

4-di met hyl am I t hanol , 4-di et hyl an I t, t hanol ,
4 4. di et hyl am nSEIBPOREXHnE et HARBITATY . BPGREPRILAM NOLyCHOMSE e
met hanol ; anq1@€LH9§ﬁﬁ§Hé¥khccyéﬁbﬂénﬁﬁaheﬁg¥§ifbﬁhine’ 2-am nobutyric acid,

3-am nobutyric aci -am nobutyrTc acid, am noi sobutyric acid, 5
3- am noi Sobuh¢rpélueraphesphPRavaleric acid, 5-am noval eric acid,

6-am nocaproi ¢ aci g, &ff/ﬁh@&&ygﬂ an%f;%n?M#sc 3! qiena/r iodgnium

1- am nocycl ohexanecar box C aci ocyclohexanec oxyli1c acid. 10
The above phaayxhfguoupphosphbnang anidneriphefipi sukkanplhe, a conpound havi ng
an am no group.directl onded o _a,_phenyl group,_.or_a conpound_having an
am no group Bgﬁgéﬁor98¥5.ﬁﬁ@n?PléPBﬁBgtﬁ?%u@%rﬁlEﬁ}ﬁﬁ%ycﬂﬁgggrﬁ§ﬁnples of
the phenyl group-ceRtahpbig SALBE ALt Ussinpdind QR IKe AHEQIBH AS
aniline, 2-methylaniline, 3-nethylaniline, 4-nethylaniline, 4-ethylaniline,
4-n- prophd anithi geMbAnat ppBpEahPi AE, MATA-butyl ani | ine, 4-t-butyl aniline,

1- napht hyl am ne, 2; h | apt ne, i | ani | Loe, N, i ethylaniline
and 20 4-nethy|-N,K§§?n%?%y?§%? iﬁ%?%2%?%%§%ﬁ§yfga?%%ﬁo?%lg%%h as

2- am nobenzyphatopbdlmeBiaatnohenzit iataohal the prawientbingght adbw phdie

4- di met hyl am_nob | cohol._and . 4- di et hyl ani nobenzyl . al cohol ;. and
A nophonol S “BRERCAYT SoE BHNR ARHE COMBRURERBnF <P 4Y 8T Kophohio 35

4- di met hyl anpaepben9! wanghé; dh6+8YPREFEEMPEP0] .to 30 parts by weight,
15 particularly preferably 1 to 20 parts by weight based on 100
parts by weight of the polyfunctional monomer (C) or the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the onium salt compound is smaller than
0.01 part by weight, it may be difficult to obtain a color
20 filter having a predetermined colored layer pattern due to
incomplete curing by exposure. When the amount is larger
than 40 parts by weight, the formed colored layer may fall

off from the substrate during development.

25 - additives -

The radiation sensitive composition for forming a
colored layer of the present invention may contain various
additives as required.

The above additives include an organic acid, an organic

30 amino compound (excluding the above hydrogen donor), a curing
agent and a curing aid.

The above organic acid and organic amino compound sexrve
to further improve the solubility in an alkali developer of

the radiation sensitive composition and further suppress the



Qut of these organic am no conpounds, nono(cyclo)al kanol am nes and

am no(cycl o) al kanedi ol s are preferred, and 2-am noet hanol,

3-am no-| - propanol, 5-am no-I|-pentanol, 3-am no-I, 2-propanediol, 30
2-am no-1, 3- propanedi ol and 4-am no-1, 2-Qut anedi ol are particularly
preferred as the aliphatic amne fromthé viewpoints of solubility in a

solvent whi cByphlkehendescihede hangnahhiet81debngrbaguenbkea,Of a stain

or the filmresi on the substrate or |1 ght screening |ayer of an
unexposed 45depeﬁbpmnntAn1nophenols are preferred and 2-am nophenol

3-am nophenol and 4;am heno are |cu erred ;a e _phenyl
group-contai ning a he? ? & 8589818r§ nﬁﬁ%¥%g %ﬁna %%§8Bépused al one
Sorin Corrblca%bb&m% ¥4 @fe@}lebQo&ﬁDUBhtaﬁn‘tlhg G4 @Btk ¢l bl awiconpound
is preferabl wt % or less, nore preferably 10 wt % or _| ess based on the

total sol%d é@ﬁﬂ@ﬁtaéf1?ﬁ§trQ6?aF?690§¥ﬁ59FPVE &8nbB&i PPYRCULRKen t he ampunt
of the or gani ¢ am B9.GATRAUBE thel 25896 hDaANAI A5CUEMulecagheai on of the

formed col ored | ayer t trate may omer ve curing agent is
a conponent mpdndreemmcscamlncrxylalccacbdsﬁucgr@eﬁoemd/coatcah, exetaneagidyg

d h | 3 d
15t he copol PROPCHSY P Rar BUERELE U5bal yheret o Rl iy S for

exanpl e, an ee@&b1emwnd1eehyaacexetmd:oeﬁanndlcﬁtelcabﬁue:mcponpound
is preferably a . polyfunctional epoxy ngound as exenplified, by aromatic
20 epoxyl? esipfd s uehCAEPBY¥phefst i s éb‘&k’y $ N L hpgidgehat @i iapitbnol A

epoxy resi n. shiceahenoh 5 aePchestnaci By Jagenat il spaREsk FagRaxy resin

and novol ak epoxy resin ali cyciic epoxy resfns, hetérocyclic epoxy resins
and ot her epukgricspnddsusheadsigl gcidyl sebreicbackd, rlesdaseyligh yadidyl 25

o e D25e0 HERLT AT EROIL B! Qb OGO PR OSRLYER LS o, s

products of meapydraccindrpakider setanppalyaacsiaicghystdyl

group- Contalnyc%ohexanedlcarboxyllc acid, itaconic acid, citraconic
acid, maleic acid, fumaric acid and mesaconic acid; and
tricarboxylic acids such as tricarballylic acid, aconitic
acid and camphoronic acid.

The above phenyl group-containing carboxylic acid is,

20 for example, a compound having a carboxyl group directly
bonded to a phenyl group, or a carboxylic acid having a
carboxyl group bonded to a phenyl group through a carbon
chain.

Examples of the phenyl group-containing carboxylic

25 acid include aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cuminic acid, hemellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having 3 or more carboxyl

30 groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; and phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,

cinnamylidenic acid, coumaric acid and umbellic acid.



unsat urated conpounds, and triglycidyl isocyanurate. 30 An epoxy

gr oup- cont ai ni ng unsaturated conpound is also preferred as the above epoxy
conmpound, as exenplified by glycidyl (nmeth)acrylate, 3,4-epoxybutyl
(meth)acrylate, 6,7-epoxyheptyl (nmeth)acrylate, o-vinylbenzyl glycidyl

et her, mvinyl benzyl glycidyl ether and4p-vinyl benzyl 46 glycidyl ether.
The above oxetane conpound is preferably a_ polyfunctional oxetane conpound
as exenplified by Pww oftkese a?rmghta%kﬁﬁm@%@@k#ﬁ &1 et by |
carbonate, 5_hi |.pat i - . {e - , 1 +Ai cet anyl
p-xnyIenedi%géﬁgéﬁ%iﬁéggggkg?égﬁ%f?%géﬁa??%#%%cFgﬁgigﬁ%%%%hﬁggféﬁégé, and
pol ynmer conpacids sittheami@maxit dnmaetikceatideaing meskatorofc plvdmblareovol ak

resin and (co)pol r.of an unsaturated conpound hayi ng.an oxetane 10
kel ot on (exSRbELRELERbY SE3EAHBRLAT STF ShiPRBSS CRPOOAd0 H FAERY bot h an
oxet ane 15 Ngt Bé RHMEWE o f Al kEISABYLabedi doud el dwindi dys ial $ecpreher red as
t he oxetane conpound, as exenplified by the above oxetane unsaturated

conpounds. 18h¥RBsElUrbaPegentkeddieIrinafdealtite the PReYSREiloR Pén  of
two or more. o TBeaaHoUpleRl £hemCHELNG 000 che AUSIEIADLVOS0 yite or | ess,

nor e prefera%ly Yoor | ess based on the total solid content of the
radi ati on sessréeniéngohppstt odHnan WieexpROsedepanoion . ofArtdmatdur i ng agent i s
| arger than 30 % the storage stabilit f th bt.ai ned radi ati on

seng Live  CONBBEPRIbIL g T UacrrS MEE BtV RS o TR AP T L6 A ethpbhent whi ch
pronotegd  gHELNGULLATY Phe BYri&E AHOVIGe Chiidmgl agedlip Dyorit HonDR@ni ng 25

t he epoxy group and/or oxetane ring of the curing agent. The curing aid is,

for exanpl e, CArBexyEafbdky®i c acid, polycarboxylic anhydride, anino
conmpound or therna+hgc%govge oL 5 gf ey abovse Rel ygar boxylic
EaV|ng Wwo or

acid include the 30 above conpounds nore carboxyl groups out
of the aboveowbjaattoncofistwExanpheseof the am no conpound

The amount of the organic acid is preferably 15 wt%

15 or less, more preferably 10 wt% or less based on the total
solid content of the radiation sensitive composition. When
the amount of the organic acid is larger than 15 wt%, the
adhesion of the formed colored layer to the substrate may
lower.

20 The above organic amino compound is preferably an
aliphatic amine or phenyl group-containing amine having at
least one amino group in the molecule.

Examples of the above aliphatic amine include
mono (cyclo)alkylamines such as n-propylamine,

25 i-propylamine, n-butylamine, i-butylamine, sec-butylamine,
t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,
n-octylamine, n-nonylamine, n-decylamine, n-undecylamine,
n-dodecylamine, cyclohexylamine, 2-methylcyclohexylamine,
3-methylcyclohexylamine, 4-methylcyclohexylamine,

30 2-ethylcyclohexylamine, 3-ethylcyclohexylamine and
4-ethylcyclohexylamine; di(cyclo)alkylamines such as
methyl-ethylamine, diethylamine, methyl-n-propylamine,
ethyl-n-propylamine, di-n-propylamine, di-i-propylamine,

di-n-butylamine, di-i-butylamine, di-sec-butylamine,



i ncl ude the above organic am no conpounds. Exanpl es of the above

.pol ycarboxylic anhydride include aromatic polycarboxylic anhydrides such as
phthalic 47 anhydride, pyronellitic anhydride, trinellitic anhydride and
3,3",4,4" -benzophenonet etracar boxyl i ¢ di anhydri de; aliphatic polycarboxylic
anhydri des such as itaconic anhydride, 4Succinic anhydride, citraconic
anhydride, 5 dodecenyl succinic anhydride, tricarballylic anhydride, nmaleic
anhydri de andiit2obsty¥lpuinnet diracaenbxianine di dnhydexygeamane cyclic

pol ycar boxyl j i . Lc.anh i de,
3,4-dinethyI%%¥$22§g§%§ﬁ§ﬁgF§@l§§hy%??ggggéggﬁ%g?£%§§@€o%g%tanetricarboxylic
anhydri de, djicydiohekphemanetrtralbpid)glienhyuinge, such as

cycl opent anet etracar boxyl i c_di anhydrjde, ..1 4, 5: cycl phexanet et racar boxyl i c
G anhydr | de. SRYREET bRy Y iAB aRG NRHPEL ahEHEY R BY L PR F SR B ni . 15
car boxyl ig aamméth?ESnsg@Bpﬁiamihalea@eghypoh-pbbgylaﬂehéitate anhydri de and

glycerin tristrinellitate anhydride; and epoxy resin_curing agents
commer ci al | ymebb®ir b B-BrEEY 1 pREner afERYiAnds-Bf PAARY A2 P&R8ener EH- 700 ( of

Vr 700 (of Shih' N BRoRYRRRNE cot o SPoPTalNEPes h Bubam e el ol

generator intkide-beblfleniom sakisséexblutiglagine; atyi-subfibplamiselts

ted for.the_ ab hot I jzation,initiat D),
benzot n azon G SaPEBCYSARGAT anf SAT BEPERKORBNBRI um sal 15, 25 sul fonat e

conpoundsy sdkimeshiidectonpyndained diezbpbtPaDehegpi@aings. CQut of these,
sul fonium salts, benzothiazonium salts, sulfonate conpounds, sulfonimde
conpounds anBethyadsREEhaREXEoMBdDAdseEPELSi 6V el PREXY FRB1RB 7R

SU|f0niUnsa|Eg;%g?gBﬂéxﬁgthﬁkaHBhH?F%@iB?alﬁQnéygﬂiﬁés such as

4- acet ophenyl yl suf fonium hexafllUoroanti nonat e,
4- acet oxypheBybuineehhbsolf oA aminheXapropanai sehaawino-2-propanol,

di-met hyl - 4- (henzy]gxy caLRanyh Ox¥) RREAY SULLRPLUDY  hexahli dor papti mpnate,

15 and 4-amino-1-cyclohexanol; di(cyclo)alkanolamines such as
diethanolamine, di-n-propanolamine, di-i-propanolamine,
di-n-butanolamine, di-i-butanolamine, di-n-pentanolamine,
di-n-~hexanolamine and di (4-cyclohexanol)amine;
tri(cyclo)alkanolamines such as triethanolamine,

20 tri-n-propanolamine, tri-i-propanolamine,
tri-n-butanolamine, tri-i-butanolamine,
tri-n-pentanolamine, tri-n-hexanolamine and
tri(4-cyclohexanol)amine; amino (cyclo)alkanediols such as
3-amino-1,2-propanediol, 2-amino-1,3-propanediol,

25 4-amino-1,2-butanediol, 4-amino-1,3-butanediol,
4-amino-1, 2-cyclohexanediol, 4-amino-1,3-cyclohexanediol,
3-dimethylamino-1, 2-propanediol,
3-diethylamino-1, 2-propanediol,
2-dimethylamino-1, 3-propanediol and

30 2-diethylamino-1,3-propanediol; amino group-containing
cycloalkane methanols such as 1-aminocyclopentane methanol,
4-aminocyclopentane methanol, l1-aminocyclohexane methanol,
4 -aminocyclohexane methanol, 4-dimethylaminocyclopentane

methanol, 4-diethylaminocyclopentane methanol,



48 di net hyl - 4- (benzoyl oxy) phenyl sul f oni um hexaf | uor oanti nonat e,

.di nethyl -4- (benzoyl oxy) phenyl sul f oni um hexaf | uor oarsenate, and

di et hyl - 3- chl or o- 4- acet oxyphenyl sul f oni um 5 hexaf | uor oanti nonat e;
benzyl sul fonium salts such as benzyl -4-hydr oxyphenyl net hyl sul f oni um
hexaf | uor oanti nonate, benzyl -4-hydr oxyphenyl net hyl sul f oni um

hexaf | uor ophosphate, 4-acet oxyphenyl benzyl net hyl sul f oni um

hexaf | uor oant + dibmeat ey lanindeyieidhexape oxyiptee/ | ard hyl sul f oni um

hexaf | uor oanj i ponat benzyl < 2¢ | - 4- Xy n | f.oni, um
hexafluoroan%T%gﬁg?g}a%%ﬁg§¥%%3%%¥%$%-%§%€%gg§yp éﬁf%ﬁgﬁﬁg¥§%#%%ﬁgﬁn1 15
hexaf | uor oar genaé euihch £ grel Baxyee Tz Emdrdd@NPAey | Febhy hSshitghiiem
hexaf | uor ophosphat e; di benzyl sul fonjym salts such as

di benzyl - 4- h§8F8xyhrFRVRLRY F BRI ntfeRaf ¥ P UM FRRtEY eI C acid,

di benzyl <4- hydaﬂmab@auﬁﬁ»ﬂ@na@ﬂahezaém%@&i@ﬁp@aa@id,20
4- acet oxyphenyl di benzyl sul f oni um hexaf | uor oanti nonat e,

di benzyl - 4- nBt AokpprehyT 56l 20hd unt RN OCRPBRANE | AOTAL e,
di benzyl - 3-chl @?ﬁﬁ?ﬂ%ﬁ?ﬁﬁ%ﬁ%ﬁ?é%fﬁ%%f@%8”%Cf xaf | uor oar senat e,

di benzyl - 3- net phenyl sul f oni um 25
hexaf | uor oant  ambad eyabcdhdranytadbory hvx ybend yand- hydr oxyphenyl sul f oni um
hexaf | uor ophosphat e; apd substituted ﬁenz | syl foniumsalts such as

p-chlorobenz%F-%lﬂ98Y6 PREEAYE ART AOXE HF ot hexaf | uor oanti nonate, 30
p-ni trohenzyl - 4- hY'ﬂIE@XWYﬂ)H@ﬁ%| GOk AHR & 1YeXRS | P @anid moagt e,

p- chl or obenzyl - 4- hydr oxyphenyl net hyT sul'f oni um hexaf | uor ophosphat e,
p- ni t r obenzyex3mprke hyd - domyeitk yipeHyd ran ing faeupmdigectly bonded

hexaf | uoroang {npRALE. 1 3ol € 4r0L RGN REY PR P BRINEEE i) Sl um
to a phenyl group through a carbon chain.
Examples of the phenyl group-containing amine include

15 aromatic amines such as aniline, 2-methylaniline,
3-methylaniline, 4-methylaniline, 4-ethylaniline,
4-n-propylaniline, 4-i-propylaniline, 4-n-butylaniline,
4-t-butylaniline, 1l-naphthylamine, 2-naphthylamine,
N,N-dimethylaniline, N,N-diethylaniline and

20 4-methyl-N,N-dimethylaniline; aminobenzyl alcohols such as
2-aminobenzyl alcohol, 3-aminobenzyl alcohol,
4-aminobenzyl alcohol, 4-dimethylaminobenzyl alcohol and
4-diethylaminobenzyl alcohol; and aminophenols such as
2-aminophenol, 3-aminophenol, 4-aminophenol,

25 4-dimethylaminophenol and 4-diethylaminophenol.

Out of these organic amino compounds,
mono (cyclo)alkanolamines and amino(cyclo)alkanediols are
preferred, and 2-aminoethanol, 3-amino-1l-propanol,
5-amino-1-pentanol, 3-amino-1,2-propanediol,

30 2-amino-1,3-propanediol and 4-amino-1,2-butanediol are
particularly preferred as the aliphatic amine from the
viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the film residue

on the substrate or light screening layer of an unexposed



hexat | uor oanti nonate and

. 0-chl orobenzyl - 3- chl or o- 4- hydr oxyphenyl net hyl sul f oni um 5

hexaf | uor oanti nonate. The above benzot hi azoni um salts incl ude

benzyl benzot hi azoni um salts such as 3-benzyl benzot hi azoni um

hexaf | uor oanti nonate, 3-benzyl benzot hi 42oni um hexaf | uor ophosphate, 10
3-benzyl benzot hi azoni um t et raf | uor obor at e,

3-(p-nethoxyB@ﬁE}PPben@@&W@Eﬁﬁﬁﬁlﬁn4ﬁﬁuﬁq%ﬁﬁ¥ﬁﬁﬂ4rﬁﬂ%ﬂ%ﬁaminoPhenOII

3-benzyl - 2- met byl hBHABART 04k 7R B HOEOSHM ¢ TBRES £1 ?ﬁ@ferred
3- benzyl - -gﬁlorobe%zothiazoniun1ﬁéxaflgoroan§inDnate. 15' The above
sul f onat e coapobhdsphavydderbenzepntaasyngt aning- net hyl ol benzoi n t osyl at e,

a- met hyl ol benzoi n -0 S €,
pyrogalIoItris(triFﬁﬁog%ﬁgghg%%gﬁ?%dﬁgﬁ%s,Compounds may be used alone

pyrogal | @ t r bg( hanabhbonathohubéinewal bonavee, 20
pyrogal l ol tri s(nmethanesul fonate) a

nd , . .
ni trobenzyl - 9, 10- dFEEIRIIGHIHt RE SR OTIADH r YRR COMPRMnGhhs LIEASTANIN de

conpounds ingkugdes Hk (tddd,| werenptbanessh {ony ey byucesBi BA8E4d on the
N-(trifluoronethanesul fonyl oxy) bi cycl o[ 2. 2. 1] hept - 5-ene 25

2, 3- di car boxyphiadesoN @ rordemFhof sthe aagieky paugensi bive composition.

N- (10- canpho | f I i cyC . -hept - 5- ene- - . dic i,m_de and

N[ ( 5- ot hy| - BBER, g%%fnei[i%%&ayngéi t%:l%; %5%?%21%%%? Wiigontia FPARELY VR

2-yl) sulfonyhexytsycehei adtlesiodlofhehabbvemddazoeirbdntagenpbuntdsei ncl ude
bi s(cycl ohexan sulfonyl)diizonethane, bi s(t-butyl sul fonyl)di azonet hane and
bis(1,4-diox§§§?F6F5?5F§¥e GWEX7-sul fonyl ) di azonet hane. Qut of these thermal

aci d generators, S@nednasrt exyRRggHteEhy EskbbashymhetatbHer aarizenat e,
benzyl - 4- hydr oxyphenyl met hyl sul f oni um hexaf | uor oanti nonat e,

4- acet oxypheyFB&heyl e BHPIBUBRENPUNPReRELLABR 0B AR NBARF@ineg in the
di benzyl - 4- hydpaxypaeaylgyh f QREUTLEFXE | HOLLAMIPPNIALS1p contained in

15 the copolymer (B2) to cure these copolymers.

The curing agent is, for example, an epoxy compound
or an oxetane compound.

The above epoxy compound is preferably a
polyfunctional epoxy compound as exemplified by aromatic

20 epoxy resins such as bisphenol A epoxy resin, hydrogenated
bisphenol A epoxy resin, bisphenol F epoxy resin,
hydrogenated bisphenol F epoxy resin and novolak epoxy resin;
alicyclic epoxy resins, heterocyclic epoxy resins and other
epoxy resins such as glycidyl ester-based resins, glycidyl

25 amine-based resins and epoxylated o0il; and brominated
derivatives of these epoxy resins, epoxylated products of
butadiene (co)polymers, epoxylated products of isoprene
(co)polymers, (co)polymers of glycidyl group-containing
unsaturated compounds, and triglycidyl isocyanurate.

30 An epoxy group-containing unsaturated compound is also
preferred as the above epoxy compound, as exemplified by
glycidyl (meth)acrylate, 3,4-epoxybutyl (meth)acrylate,
6, 7-epoxyheptyl (meth)acrylate, o-vinylbenzyl glycidyl
ether, m-vinylbenzyl glycidyl ether and p-vinylbenzyl



4- acet oxyphenyl benzyl sul f oni um hexaf | uor oanti nonat e,

3-benzyl benzot hi azoni um hexaf | uor oanti nonate and
N-(trifluoromethanesul fonyl oxy) bi cycl o[ 2. 2. 1] hept - 5-ene- 2, 3-di car boxyi m de
are particularly preferred. 10 The above curing aids nmay be used alone or in
conbi nation of two or nore. The anount #f the curing aid is preferably 15
w-*. or less, more preferably 10 wt% or | ess based on the total solid
content of tHEYFHAY htFBRESensitive conposition. Wen the 15 anount of the

curing aid is |argghe thighvd o and Neomd Qg8 s Stabididpnpfa t he obtained
radi ati on sensitive conposition may |ower _or the fornmed colored |ayer may
fall off fropeinBuncubenahtexgbanegCoenetepriphtexemelified by hkeWt han t he

above addi tiygpelRfLHAge Aun 2O QhoRBIad Wbt LS IR AR RNUE LIIRAL
derivative or yerrow pignent ivatlve, e.d., a coppéer phthalocyani ne
derivatie; bikbeetsngh adiphtss bisakevamp] patgpmrhabapound such as

pol yvi nyl al cohol, polyethyl en | ycol nonoal kyl t.her or
pon(quoroaPk??%EF P$¥e§TX%ﬁﬁfﬁﬁ?%}cﬁﬁP?%ﬁf%t%ra%§ %&ﬁ?ﬁﬁ%ﬁ%ﬁ}faotant;
adhesi on accel gL a{01 c88&Ana8 1 ¥aPbxy 14t SELRYS] {AEL compdyinds’ sethaxysi | ane,
vinyl tris(2-methoxyethoxy)sil ane,

N- ( 2- ani noet &l 9xat ane ephepyf hed reiwet vk piangde novolak resin and

N- ( 2- am noet h - Lpopeopyl tri i :

3 i nopr opy  F7 S HAEEFPE RN SALIBMPRELS SR naving, an ggtane

3- gl yci daxypshkepyétenhyedechedingyshé acepolymers (Bl) and (B3)).

2- (3, 4- epoxycycl ohexyl )eth ri met hoxysil ane, .

3-chl or opr opyl net h@ll%‘?‘%’%‘?ﬂ}b&b‘a‘ﬁ% oéi‘ a8 Q¥R o (TS HATRS &cane,
3-met hacryl oyh QxysH Py tdd BRIUMEY BbhaNEs &l s pREEap-eAr 99 ioxRihexysi | ane;
antioxidant such as_ 2,2'-thiobis(4-nmethyl-6-t-butyl phenol) or 5

2, 6-di -t - but §PBReWsd; @ftedeTRlEfied Py s @usse sxevasme unsaturated
2-(3-t-buty|-gﬁ%gﬁgag-Z-hydroxyphenyl)-5- chl orobenzotri azol e or
alkoxybenzopﬁen ne; cohesion inhibitor such as sodi um pol yacryl ate; and
heat radiscal These curing agents may be used alone or in combination

of two or more.

The amount of the curing agent is preferably 30 wt%
or less, more preferably 20 wt% or less based on the total
solid content of the radiation sensitive composition. When

20 the amount of the curing agent is larger than 30 wt%, the
storage stability of the obtained radiation sensitive
composition may lower.

The above curing aid is a component which promotes a
curing reaction by the above curing agent by ring-opening

25 the epoxy group and/or oxetane ring of the curing agent.

The curing aid is, for example, a polycarboxylic acid,
polycarboxylic anhydride, amino compound or thermal acid
generator.

Examples of the above polycarboxylic acid include the

30 above compounds having two or more carboxyl groups out of
the above organic acids. Examples of the amino compound
include the above organic amino compounds.

Examples of the above polycarboxylic anhydride include

aromatic polycarboxylic anhydrides such as phthalic



generator such as 1, 1' -azobis (cycl ohexane-|-carbonitrile) 10 or

2- phenyl azo- 4- net hoxy- 2, 4-di net hyl val eronitrile. Solvent The radiation
sensitive conposition of the present invention conprises the above
conponents (A) to (D) as 15 essential conponents and optionally the above
additives and is generally m xed wth a43olvent to be prepared as a liquid
conposition. A suitable solvent may be selected and used, as far as it

di sperses oraghydsides PHroBehpbhéfitanpyfiride. (byimaylabdrt#oREdEsARLi tuting

the radiatiopg, gegsgt'xe420bgﬂ fLh! ﬂeteg9§§a995 f?&td¥é$ﬂ%&P%§8 conponent s
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et hyl ene gl yco nqet hyl et her | e s] 25, mono- n- pr opyl et her,
cthyl ene g1 yeBhYongen: BieGtRoEharhydGt BEnoPLReaGPy L0l SRBVOREERy | ot hor.
di et hyl eng QHM@@Een?QBQ@EthcehﬂﬁgerHQFhV£EB§rE£Y$?i16Dﬂﬁh9d?i@@y| et her,
di et hyl ene gl ycol nbno-n-but triethyl ene col nononet hyl ether

triethyl ene GRyEdF ﬁﬁhﬁ@Fh?ﬁ ahfel, 238, ﬁrbﬁ?ﬁ@ﬁéeer§@@¥bﬁ%ﬁbhﬁthyI et her,
| | th h
propyl ene g ngbhngQBE Xhl?&et%er?63?¥£?88f2i¥8O%y§g§918e9rQB¥ y?é er,

propyl ene glyco no- n- buty propyl ene g nononet ether
di propyl ene pkxabldmopbehhylicethbydridepr opyl ene gl ycol nono-n-propyl ether,

di propyl ene gl ycal. 5 no- n: byt yl het tr' ro | ene gl ycol nononet hyl
et her and tg'%'8&??£H¥T8F§58pya5§88§h§ﬁ 16t A8 gé?y)alkylene gl ycol
nmonoal kylg et hep, aceyateﬁeﬁuaheael@abwbﬁpelgIaﬁﬁ appaeet hyl ether acetate,
et hyl ene egcoI nDnoeth% ether acetate, 5 diethylene glycol nononethyl

ex

et her acetaté 2dﬂe€ﬁ9ﬂ@ agﬁyeéFaﬁBﬁﬁﬁih9la@hﬁérléeetate propyl ene gl ycol
nononet hyl éﬁ@%ﬁ%@ QCQEBP¥%§PE 8£¥ﬁﬁ¥? ethyl et her acetate;
uc Pas ol d et

ot her ethers et h ene g I met er, di et hyl ene gl yco
met hyl et hyl 1eeher 5- dyeﬂbyEEaeegeyretatboﬂyeihydienhpdradd,tHYmahydrofuran;

ket ones suCh S5y ESUE ord Bebs KoK AU, LEr BBoug - PoRh T RNER Y,
15 carboxylic anhydrides such as ethylene glycol
bistrimellitate anhydride and glycerin tristrimellitate
anhydride; and epoxy resin curing agents commercially
available under the trade names of Adeca Hardener EH-700 (of
Asahi Denka Kogyo K.K.), Rikacid HH (of Shin Nippon Rika Co.,
20 Ltd.) and MH-700 (of Shin Nippon Rika Co., Ltd.).
Examples of the above thermal acid generator include
sulfonium salts (excluding triaryl sulfonium salts
enumerated for the above photopolymerization initiator (D)),
benzothiazonium salts, ammonium salts, phosphonium salts,
25 sulfonate compounds, sulfonimide compounds and diazomethane
compounds. Out of these, sulfonium salts, benzothiazonium
salts, sulfonate compounds, sulfonimide compounds and
diazomethane compounds are preferred;
The above sulfonium salts include alkylsulfonium salts
30 such as 4-acetophenyldimethylsulfonium
hexafluoroantimonate, 4-acetoxyphenyldimethylsulfonium
hexafluoroarsenate,
dimethyl-4- (benzyloxycarbonyloxy)phenylsulfonium

hexafluoroantimonate,



ot her esters such as ethyl 2-hydroxy-2-nethyl propionate, nethyl

3- net hoxypr opi onate, ethyl 3-nethoxypropionate, 15 nethyl

3- et hoxypropi onat e, ethyl 3-ethoxypropionate, ethyl ethoxyacetate, ethyl
hydr oxyacetate, nethyl 2-hydroxy-3-nethyl but anoat e,

3- et hyl - 3- met hoxybut yl acetate, 3-net h¢B- 3- met hoxybut yl propi onate, et hyl
acetate, n-propyl 20 acetate, i-propyl acetate, n-butyl acetate, i-butyl
acetate, n-dipethylmhtébenzawyexytphenelsulberiympr opi onate, et hyl

but yr at e, ”'ﬁégg¥iu896%£@£ﬁonéﬁgrOpyl butyrate, n-butyl butyrate, nethyl
pyruvate, ethyl pyruavate, n-propyl pyruvate, nethyl acetoacetate, ethyl

acet oacet at edandtry by - 2beRz oxdbxy apbate] satl Homt ure Hexdrfdosroens esiadtle as
t ol uene and Xé| ne; gng gniﬁis and | actans such. as E,N:dinethylfornanide,
N, N- di net hyl 8Bt SHPaERYAS RERLPRGT Hy R FoF PEHBRRSIYLF U O hdBe sol vent s,
propyl ene gl ¥epk r1BL8EhEYhon8E8Er beREPYEEDECH! MR Oba IPHOSBERYAS et her
acetate, propylene 30 gléCO| nononet hyl et her acetate, propylene glycol

Y

nmonoet hyl et herzxéet abedrgrephoneheenytsrl 8pREeRy| et her, diet hyl ene

gl ycol nethy : hexanone, 2-heptanone, 3-heptanone, ethyl
| act at e, eth%?gé?%g?ﬁéggg%gg¥%kgfe, met hyl 3-et hoxypropi onate, ethyl

3- et hoxypr opbenaye; 4 5BydBergphghy Bmathhdzybfivyi pn deixarfdter apHusgpHatacet at e,
i -butyl acetate, n-a fo te, i- acetate, .n-b I ropi onat e, et hyl
butyr ate. 1~ br OBSEoBUBhRaY SBeh ks PRy A el FaRt S Mo AeE e
particulsf | }’b@ﬁ@{/@"—Eeﬂef:h@ﬁ}réhéﬂ?lt\iéﬁﬂg%ﬂl§01Qiu1§0| ubi l'ity, pigment _
di spersibility and coatability. The above sol vents may be used alone or in

conbi nat i on herafwgospanbi®on#Lt her, a hi gh-boiling sol vent such as benzyl
L0 oo BERatiatghetyl sl hotrontshanvl gt ppeus patplprofe carole,
et hyl benzoahexafllebhpanbxmbnéte, di ethyl nml eate, y-butyrol actone, ethyl ene
carbonate. | BERASIECRILRSNALE, Srostikl spenalucel, ppageleny! cther 15

15 hexafluoroarsenate and
4 -methoxybenzyl-4-hydroxyphenylmethylsulfonium
hexafluorophosphate; dibenzylsulfonium salts such as
dibenzyl-4-hydroxyphenylsulfonium hexafluoroantimonate,
dibenzyl-4-hydroxyphenylsulfonium hexafluorophosphate,

20 4-acetoxyphenyldibenzylsulfonium hexafluoroantimonate,
dibenzyl-4-methoxyphenylsulfonium hexafluoroantimonate,
dibenzyl-3-chloro-4-~-hydroxyphenylsulfonium
hexafluoroarsenate,
dibenzyl-3-methyl-4-hydroxy-5-tert-butylphenylsulfonium

25 hexafluoroantimonate and
benzyl-4-methoxybenzyl-4-hydroxyphenylsulfonium
hexafluorophosphate; and substituted benzylsulfonium salts
such as p-chlorobenzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,

30 p-nitrobenzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
p-chlorobenzyl-4-hydroxyphenylmethylsulfonium
hexafluorophosphate,

p—nitrobenzyl-B—methyl—4—hydroxyphenylmethylsulfonium



These hi gh-boiling solvents may be used alone or in conbination of two or
nore. The anmount of the solvent is not particularly limted but desirably a
val ue which ensures that the total amount 20 of all the conponents
excluding the solvent of the composition becones preferably 5 to 50 wt %
particularly preferably 10 to 40 wt % fA8m the vi ewpoints of the coatability
and stability of the obtained radiation sensitive conposition. 25 Color
filter The cé?ﬁﬁf@PPF@ﬁnBFmPﬁétﬁresent i nvention has a colored |ayer fornmed

fromthe r adé",’“Si—Qﬂcﬁ§8§BEEM§y§:0@H§E£Bﬁ9pﬁén%t‘ﬁetﬁj}?§@ﬂf_oﬁi‘x‘iﬁnt ion. 30 A
description is subsequently given of the nethod of° formng a colored |ayer
in the col orhekafépovpanhemppasenandi nvention. A |ight screening layer is

optioncl . BLURS B0, e, UL 12, PUESL I e Sy Sk D, Fr ORI bhon o

form ng pixe | iquid radi at I on conpri si ng,
for exarpl eherafédopbgnenimnodaspersed therein is applied to the substrate

and prebaked to vaporize the solvent so as to form coating film 5 This
coating filmis thEhee2BO¥EdPERZPERT AEPRAIT HPJLGH l%é%%%?onask, devel oped

with an al kahbndovsbARetht 826hs8M! ¥81tandusRNRYEe an unexposed portion of the
coating filmand” post-baked to forma pixel array having a predeterm ned

red pixel patbenaylbenzhthéareeiumt hexapphoraznbhmopaesdaki ng, exposure,
devel opment. 3nl o5t Bakied; ofohigHi fer a0 abigpysepstiLve compositions

conprising green a pi gnent's disper n-afe carried out
| i kewl seed 0 Rebanaydbeanophxekoainayteandfaubtaeopake| array on the sanme

and bl e pi 2SI PaPREy L EReRRE L LBBOPEr b A PRL By HEF P EPR ETORRC ol or
pi xel s s not_biRitedot Aetho1eho¥BehBot Hea BEASERhdAERId@kn ARGk Mt I i X
can be forned |ikew se by using a liquid

and 3-benzyl-5-chlorobenzothiazonium

hexafluoroantimonate.

15 The above sulfonate compounds include benzoin tosylate,
a-methylolbenzoin tosylate, oa-methylolbenzoin
n-octanesulfonate,
pyrogalloltris(trifluoromethanesulfonate),
pyrogalloltris (nonafluoro-n-butanesulfonate),

20 pyrogalloltris(methanesulfonate) and
nitrobenzyl-9,10-diethoxyanthracene-2-sulfonate.

The above sulfonimide compounds include
N- (trifluoromethanesulfonyloxy) succinimide,
N- (trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept-5-ene-

25 2,3-dicarboxyimide, N- (10-camphorsulfonyloxy)succinimide,
N- (10-camphorsulfonyloxy)bicyclo[2.2.1]lhept-5-ene-2,3-
dicarboxyimide and
N[ (5-methyl-5-carboxymethanebicyclo[2.2.1]hept-
2-yl)sulfonyloxy] succinimide.

30 The above diazomethane compounds include
bis (cyclohexanesulfonyl)diazomethane,
bis(t-butylsulfonyl)diazomethane and
bis(1,4-dioxaspiro[4.5] -decane-7-sulfonyl)diazomethane.

Out of these thermal acid generators,



radi ati on sensitive conposition conprising, for exanple, a 20 black pignent
di spersed therein. The substrate used to form pixels and/or a black matrix
is made of glass, silicon, polycarbonate, polyester, aromatic polyam de,

pol yam de-i m de or polylnlde The substrate maybe optionally subjected to a
suitable 25 pre-treatnent such as chenPfal treatment with a silane

coupling agent, plasna tre latin terin s- phase
reaction or 6a€5§ﬁ?§¥88§?¥?§ﬁm€ Byg go?h%mgPﬁﬁggi?ﬁﬁ?%?$%ﬂg€%hs|tlve
conposition bbﬁzyme4snpatbﬁypheﬁyimetnplQuEﬁ@ﬁiﬂ@ techni que such as spray

30 coating, roll coating, rotational coating (spin coating), slit die

coati ng, barh@ﬁafﬂHQrGPnﬁhmoPéFecoat|ng may be enployed. Qut of these, spin

coating and gp KRess i ddia tepat i ng
iim aftor diyiestr S BB B e B A s o 8. 0

m partliuldubynpyéﬁerhydy08y2henyﬁsﬁlﬁﬂmlﬂmeheadfénonmaHSEmon@téorn1plxels
and/ or a blagk_ma Lom v

| e i ol
i o 2 Rt R B o F M M PO S e | A0 S Plnatla LEY OV SE o

Qut of thesea-badkgllbenzbekisgoni uRvRbRAGL Hor8ant 2ohetd58nam i s preferred.
The dose of the radiation is referabli 10 to 10,000 J/n2. 10 The above
al kali devel Ypdtrit§ lpperorhbrpeanl 460¥o03Y) BoFUELOA2 of - shBERFT 2afBBnat €,

sodi um hydr oxi de ydrax t um hydr oxi de,
choline, 1, 8éd?agégg%§§?ggﬁhde QE? ?ﬂﬁgg%@%ﬁﬁff E¥EEQFPQ5

1, 5- dlaﬂablcyclo [ Zhs. epogenouemeg aids Anzyi babheednalome obr aimat er - sol ubl e
organi ¢ sol vent suc t anol hanol, or a surfactant may be added
to the aboveCSW? tll'%Ievengpgr ?ﬁemggétlng filmis preferably rinsed with

wat er after alkallTHev&hﬁmmmwﬁf ﬁHHanru@gvehdpﬂenpreﬁ@f@ylﬁEWEﬂwnﬁnaﬂ dip
20 (immersion) devel opment or puddl e devel opnent may be enp As for
devel opment &&fdi tT Prleﬁéré‘@éﬂ’l h§ WhY RF less basedon the tOta 5011

content of the radiation sensitive composition. When the

15 amount of the curing aid is larger than 15 wt%, the storage
stability of the obtained radiation sensitive composition
may lower or the formed colored layer may fall off from the
substrate during development.

Additives other than the above additives include a

20 dispersion aid such as a blue pigment derivative or yellow
pigment derivative, e.g., a copper phthalocyanine
derivative; filler such as glass or alumina; polymer compound
such as polyvinyl alcohol, polyethylene glycol monoalkyl
ether or poly(fluorocalkylacrylate); nonionic, cationic or

25 anionic surfactant; adhesion accelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tris (2-methoxyethoxy)silane,

N- (2-aminoethyl) -3 -aminopropyl -methyl-dimethoxysilane,
N- (2-aminoethyl) -3-aminopropyltrimethoxysilane,

30 3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl-methyl-:dimethoxysilane,
2-(3,4-epoxycyclohexyl) ethyltrimethoxysilane,
3-chloropropyl-methyl-dimethoxysilane,



is preferably devel oped at normal tenperature for 5 to 300 sec. The thus
obtai ned color filter of the present invention 25 is extrenely useful for
transm ssion and reflection color liquid crystal display devices, color

i mge pick-up devices, color sensors, etc. Color Liquid crystal display
device 30 The color liquid crystal dispPdy device of the present invention

conpri ses the col or filteﬁ of. thg gres nt invention. As an exanple of the
col or i qui d3cFHLPEPPEPRYLEYIMGEDPE¥ESSE2 e present invention, a col or

l'iquid crystalngfhadirgRbaYodo¥repyhayingtBxgpkli eahecharacteristic properties
can be manufactured by u5|ng the radiation sensitive, conposition of the
present inveAtMBHCRBLPBERPHILkELGCRRAKEF11ANE) adRtAAXEARNBNSHCRNRAA fi | m

transi stor sgbgtL@ﬁgogggqx_ﬁgthg%??ggt%gﬁg%?ﬂgﬁgl%ng radi ati on sensitive

conposition of "the present Inv ses the above conponents (A) to
(D as essent pabicborpungiphenPalt uttravigleteltghtdabzanpéessoth ake

conposition are_given bel gw. a r.adi atj on nsitive conposition for
fornming a cargﬁéh'g3§¥ﬁfgﬁH3%BVi'%ﬁ§y9586yyhﬁ?y?g1§‘conprises t he

copol ymer (Bkhiarebkheoceepakymer ofB3) keayBehseshehbfie ¢086hY¥8EEN(BI 1) (b) the
radi ati on sensitive conposition ga) for Tormng 15 a colored | ayer, wherein

the copol ymeinhpytesngrrbeds gedimspodraciylateedandohfeherafonpl

Compr i ses at CPBSeR Coar e ot o ¥ e T b ey e s ol ymer s
(Bl'l-1) 1nd OBl R-heRPlacp-thwerhdkytRod-démethyveatenpostrida.(a) or (b)
for formng a colored | ayer, wherein the polyfunctional nononer (C) is at

| east one selected fromthe group consisting of trimethyl ol propane
triacryl ate, gpegeaerthritol triacrylate and dipentaerythritol 25
hexaacrylate o o )

The radiation sensitive composition of the present
invention comprises the above components (A) to (D) as

15 essential components and optionally the above additives and
is generally mixed with a solvent to be prepared as a liquid
composition. A suitable solvent may be selected and used
as far as it disperses or dissolves the components (A) to
(D) and additives constituting the radiation sensitive

20 composition, does not react with these components and has
suitable volatility.

Examples of the solvent include (poly)alkylene glycol
monoalkyl ethers such as ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, ethylene glycol

25 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
monomethyl ether, triethylene glycol monoethyl ether,

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

dipropylene glycol mono-n-propyl ether, dipropylene glycol



(d) the radiation sensitive conposition (a), (b) or (c) for formng a
colored | ayer, wherein the photopolynerization initiator (D) is at |east
one selected fromthe group consisting of an acet ophenone 30 comnpound,

bi i m dazol e conpound, triazine conpound and O0-acyl oxime conmpound (e) the
radi ati on sensitive conposition (a) , (B¥ , (c) or (d) for formng a
colored | ayer, wherein the_ col orant I S an _organi c pi nt. or carbon

bl ack 57 (f‘)‘oaoraa]i)‘é‘a’ﬁ;ﬁe%h@ﬁsi‘ﬁ%r S8 aot OWQS‘FEH?%’E;EE %E‘Eﬁ | ayer,
wherein the alkalbpgbibl £1y@s] monBethgamethées (hel rpntyraie (Bhicb1(g) the

radi ati on sensitive conmposition (f) for formng. 5 a colored |ayer, wherein
t he copol ynemoperikytdigies asetatepetdch afeesbyéeneddiyend maa 1

consi sting offhe aeeeggtfg&?ggé%rl@gg&(Iﬁéﬁa&h D) ether ' adbebion

sensitive conposition rmng a cofore ayer, erein the
pol yf unctd ondietiplenaogkycol) mosomethehsethar seteated dievhyhengr oup

consi sting of _trinethyl ol.pro e triacrylate, ntaerthrifol triacrylate and
di pent aer yt RFFYGPT HRIGERI BEBSFI JOTHE T ale EVSRECALY TP TRGHEEE on (1),
(9) or (h) dbnéeradeddid@and §1ad>p?3@lné colhehekBhi/hee t O eRAlHEEN | zat i on
initiator (D) is at | east one selecte romt he froup consi sting of an

acet ophenone©tB8rpBEhETr ShFRATS ofeeEBNPBRRAIEYIEC rdte oY EorpBERd (j) the
radiation Seaﬁé&kg@eﬁeﬂyﬁgbmome&ﬁ 1,?g@1,eéﬁér9rdig9h%14néo 19‘6861" ng a

col ored | ayer, rern col oran IS an organi c pignen r carbon
bl ack. THe pdééthyédetbéorand| tetriikydodfuten priestories raiarit iaen meltdy 1pi xel s

oL 5 Lo T AL AU S e g en ()
filter (1) ohlkhe phresebesi BUeRt A8MmebBgl PLXEtStaNGAAr eBhPl atkcoREe} X formed
foom e T At esBens' Eulh SOMBARVL' SMhlid oty P neehilpropidnste ] O
g
methyl 3-methoxypropionate, ethyl 3-methoxypropionate,

15 methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, ethyl
ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl

20 acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-amyl formate, i-amyl acetate, n-butyl propionate, ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl

25 2-oxobutanoate; aromatic hydrocarbons such as toluene and
xylene; and amides and lactams such as N,N-dimethylformamide,
N,N-dimethylacetamide and N-methylpyrrolidone.

Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, propylene

30 glycol monomethyl ether acetate, propylene glycol monoethyl
ether acetate, diethylene glycol dimethyl ether, diethylene
glycol methyl ethyl ether, cyclohexanone, 2-heptanone,
3-heptanone, ethyl lactate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,



a cohkored layer. 30 The preferred color liquid crystal display device (m
of the present invention conprises the above color filter (k) or (1), and
the nore preferred color liquid crystal display device (n) of the present

i nvention conprises the above color filter (k) or (1) on a thin film
transi stor 58 substrate array. As deschBbed above, the radiation sensitive
conposition of the present invention has excellent storage stability as a
i qui d conpoé'rme‘éhyimfsr@em@ﬁyhvﬁglw@m%ﬁtes Behetylvr¢gtatesol uti on and

pattern Shapf(—gﬁﬂ@y?""&c@’&g%ﬁen-émﬂ_berrﬁéﬁé,er{‘- ;sg?@é@&{‘e ,”aﬁffagﬁgﬁt tern

havi ng excel t “resistance to a wde variety o vents and adhesion to a
substrate. Theopionetet hethutli bitpnasensitpvepybnpaesytaboa, ofi-bheyl10 present

i ti t | t | in. _t f act f
o T CeBBRS KL ST S T aPSeslot BB e IS LR g
devi ces ign tHRefyebdpoint BecfebeTHhODi Eyi NPughént dbspxaspbesidieahal | owi ng

exanpl es are provided for the purpose of further illustrating the present
i nventi on bufCaEaPihikY- way to be taken as liniting- "Parts" and "g" are

based on weight. 2 eW%B%VQBtéHK h i5eSQ5 8818 GRPBLYIR comPAHREYS
Exanple 1 3 parts of 2,2'-azobisisobutyronitrile and 200 parts of propyl ene

gl ycol nmonomefhywoebhemorneetate were fed to a 25 flask equipped with a
cool ing tube and stirrer,_ 15 parts - .of nethacrylic. aci 25 parts -of

3 Cret hacr yl oyl oxyRRE RGPS 2 Sl dxcarahs, TRoVBaR 5o6p Sh Ay hatad yi at o
and 3 pard s etharnethyhshgkgheethae] aSetonyiDAEELbRE, WeigPho£onél ol agent
were then fed to the flask, 30 and the_inside of the flask was substituted
by nitrogen. C¥RECLFRGLE I ngART %t 1F 2Med st19Fte Yenty ongip i h®eg3ai ned

reaction sol yi LgRMSHLER2L 8088t 80C, (O P RUNVIBRIE L8Rt hyl oxalate,

diethyl maleate, 7 -butyrolactone, ethylene carbonate,

propylene carbonate or ethylene glycol monophenyl ether
15 acetate may be used in conjunction with the above solvent.
These high-boiling solvents may be used alone or in
combination of two or more.
The amount of the solvent is not particularly limited
but desirably a value which ensures that the total amount
20 of all the components excluding the solvent of the
composition becomes preferably 5 to 50 wt%, particularly
preferably 10 to 40 wt% from the viewpoints of the coatability
and stability of the obtained radiation sensitive
composition.
25

Color filter

The color filter of the present invention has a colored
layer formed from the radiation sensitive composition of the
present invention.

30 A description is subsequently given of the method of
forming a colored layer in the color filter of the present
invention.

A light screening layer is optionally formed on the

surface of a substrate todefine a portion for forming pixels,



mai ntai ning that tenperature for 5 hours so as to obtain a resin solution.
This resin was designated as an 59 alkali-soluble resin (B-1). Synthesis
Exanple 2 3 parts of 2,2'-azobisisobutyronitrile and 200 parts 5 of

propyl ene gl ycol nononethyl ether acet age were fed to a flask equipped with
a cooling tube and a stirrer, 15 parts 6f met hacrylic acid, 25 parts of

3- (et hacryl oyl.oxynet byl ) - 3- et.hyl oxet ane, 20 part.s .of N phenyl paleim de, 10
par ts of st yPEne T30 ARt (i SR 0B SonBR AR SREPSTRkY s or

a- met hyl st yr eReémpi 8pra ased pigjneaitl diispetrghtl ehereoh agenppwhwssd themnef ed to
the flask, and the inside of the flask was substituted by nitrogen. The
resul ting ni SYBFBTARS NG PrEgagert P9, VaRRF 135 th6t 3¢ heent S i th T8t i on
was heated af 890G t{Rgbeip@lymerized by 15 maintaining that tenperature for 5
hours so as to obtain a resin solution. This resin was designated as an

al kal i -s@ ubl e resThigRBoAtingyfii hesiss tEramptro@go3radiasien through

2,2' -azobi si sqQhut ifrig 00. par £ Jpr l.ycal. t hyl
ciher acet at & MATSTE  GeretAPeE L ER 417 a3 el AL EOBe B Y s LT
stirrer, 15 padtsemotremahhanexpogedcpdrt2on paftsshefcoating film and

3- (et hacryl oyl oxynet hyl ) oxet ane, , 60 parts of henzyl 25 nethacrylate and 3
parts of a- mePRYrBR¥eene fiord 2aR1%e! AHESUPEY 1R étﬁr%‘%ﬁﬁﬁ"lﬂ‘l‘l Fewer e
then fed to Hhgeil ggkeergand the inside of the flask was substituted by
nitrogen. The resulting mxture was stirred gently, and the obtained
reactiortGol uti on Wasraebted, athgo@p bl ¢t pot yriprébadding, 3opesurel ni ng t hat

eenature SBUeToUE, SR3TRa - BRANE i LD S, BB RS 1S
parts of 2, 2cemgobisisnbutympnisingegrash 2061 pedes pofgmeEraysy Iddme egisydol
monomet hyl eLper acetat e were d S i d S SO APSI Lt A& FQYLI e tube
and a stirreFPeISIPAS g P a

and a blue pixel array on the same substrate sequentially

15 so as to obtain a color filter having red, green and blue

pixel arrays on the substrate. The order of forming the color

pixels is not limited to the above in the present invention.

A black matrix can be formed likewise by using a liquid
radiation sensitive composition comprising, for example, a

20 Dblack pigment dispersed therein.

The substrate used to form pixels and/or a black matrix
is made of glass, silicon, polycarbonate, polyester,
aromatic polyamide, polyamide-imide or polyimide.

The substrate may be optionally subjected to a suitable

25 pre-treatment such as chemical treatment with a silane
coupling agent, plasma treatment, ion plating, sputtering,
gas-phase reaction or vacuum deposition.

To apply the liquid radiation sensitive composition
to the substrate, a suitable coating technique such as spray

30 coating, roll coating, rotational coating (spin coating),
slit die coating, bar coating or ink jet coating may be
employed. Out of these, spin coating and split die coating
are preferred.

The thickness of the coating film after drying is



of methacrylic acid, 25 parts of tetrahydrofurfuryl 5 nethacrylate, 60 parts
of benzyl nethacrylate and 3 parts of a-nethylstyrene dinmer as a nol ecul ar
wei ght control agent were then fed to the flask, and the inside of the
flask was substituted by nitrogen. The resulting m xture was stirred
gently, and the obtained reaction solutisén was heated at 80 C 10 to be

pol yneri zed by maintaining that tenperature for 5 hours so as to obtain a
resin sol uti pmeféleblyesi. i tasldepmngnmoed pasfanablkali2sobudle pmsin (B-4).

Synt hesi s Exa &e 5.15.3 parts_o0f -2, 2 zazobisisohutyronitrile and 200 parts
of propylenepgg &SPlﬁﬁﬁgngfﬁ Frggﬁgraa%eggté'ge B'fed to a flask equipped
with a cooling tub®hanthdiagtiionr esedtd parthpixel mehlor\d btaakinht2ix parts
of tetrahydrofurfuryl hacryl ate, 20 _parts of hepy] mal ei ji de, 10 parts
of 20 oty end. SSbepLe G BAT AL erEaHaRF Y PRt I LFER S L & Agfiat Lori

a-met hyl s{ yr ege dnehvaslacMehacdtapnyebgbbte6At takiagesh angre then fed to
the flask, and the inside of the flask was substituted by nitrogen. The

resul ting m Xtypdipgdonti r@eld oferhese, amfidel abthEHaw rreaaveengitut i on

was heated at, 89902§otQSBenBOE¥”§FE?EQrQX mai ntai ning that tenperature for 5
hours so as ;o obtarn a resin solutron. This resin was designated as an

al kal i - sol ubl e resThe(Bo5¢ .o asidd abiamplie fra3beBapayts00fo 10,000
2,2' -azobisisobytyronitrile and 200 parts of propylene glycol nononethyl
ether acetatd/fere fed to a flask equi pped with a cooling tube and a

stirrer,1d5 parts ek gBblacaykhti agévelSPePaid pirdaizy detdaealsate, 25
parts of n-butyl nethacrylate and 3 parts of a-nethylstyrene 61 diner as a
mol ecul ar weiSghutdont P8l Sagenn r¥eoRfld, feediwn hyEraditda, natdasiam nside

of the f'aSkpﬁg%*o%gﬁ%Ei Egk?QmQXPXTB%ﬁH?Hm Kgggéﬁ%é“!?ﬂ?%g ure was stirred

gently, and tai'ned reaction solufion eatéd a ‘to be 5

pol yneri zed hysrdiatzabhcgglbhdb .gtenpelatindecéne drhours so as to obtain a

resin solutign_ This resin_was designated as an alkali-soluble resin (B-6).
Synt hesi s Exgﬁérglﬁzaglcyclo-%4.3.09—§—n0nene. ( )

15 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
preferably rinsed with water after alkali development.

Shower development, spray development, dip

20 (immersion) development or puddle development may be
employed. As for development conditions, the coating film
is preferably developed at normal temperature for 5 to 300
sec.

The thus obtained color filter of the present invention

25 is extremely useful for transmission and reflection color
liquid crystal display devices, color image pick-up devices,

color sensors, etc.

Color Liquid crystal display device

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

As an example of the color liquid crystal display

device of the present invention, a color liquid crystal



10 3.parts of 2,2'-azobisisobutyronitrile and 200 parts of propylene glycol
nononet hyl ether acetate were fed to a flask equipped with a cooling tube
and a stirrer, 15 parts of nmethacrylic acid, 15 parts of tetrahydrofurfuryl
nmet hacryl ate, 15 parts of 15 3-(nmethacryl oyl oxynet hyl) - 3-et hyl oxet ane, 55
parts of benzyl nethacrylate and 3 parbé of a-nethylstyrene diner as a

nmol ecul ar wei_ght _control agent were then fed to the flask, and the inside

of the flaskdhBR1aHHILYEGEHAVINRi SX G IFI 2K A % gt GriBHMEE ES stirred

gently, and thg ght ﬁ&ﬂ‘é@a@gukéacbgoﬁs§H§%h@”r¥‘@§a@§8£egeﬁéi§9§et0 be

pol ynerized by maintaining that tenperature for 5 hours so as to obtain a

resin sol uti opmpPRisipasdh s piesigatioyeasion tal kath-wistald @nddsim (B-7).
25 Synt hesi s les 8 to 14 . par at | . hesi s, Ex I 1to 6
Sl o1 one. of 208 R Tt o aamnu ] St Ea B SRS AT ey e Do

sane manrer asstpibydt hesie . Exanple 7 except that the types and anobunts of
the unsaturated 30_conpounds constituting the al kali-soluble resin were

changed as shown TRETARM&2G1OB2SERSH-LYE CRIRP§LBLON f ERENPRERERS fa M m
HLOT min @nfentibnHcBnPrNsbs PRENapdE! chipbhehts kAl &) (Bh 1afl Nto 4)
par a EHitr - HLn O 0O LO XHI HNr-1In

essential components. Particularly preferred examples of

the composition are given below.

10 (a) a radiation sensitive composition for forming a
colored layer, wherein the copolymer (Bl) comprises
the copolymer (BI) and the copolymer (B2) comprises
the copolymer (BII)

(b) the radiation sensitive composition (a) for forming

15 a colored layer, wherein the copolymer (BI) comprises
at least one selected from the group consisting of
copolymers (BI-1) to (BI-6) and the copolymer (BII)
comprises at least one selected from the group
consisting of the copolymers (BII-1) and (BII-2)

20 (o) the radiation sensitive composition (a) or (b) for
forming a colored layer, wherein the polyfunctional
monomer (C) is at least one selected from the group
consisting of trimethylolpropane triacrylate,
pentaerthritol triacrylate and dipentaerythritol

25 hexaacrylate

(d) the radiation sensitive composition (a), (b) or (c)
for forming a colored layer, wherein the
photopolymerization initiator (D) is at least one
selected from the group consisting of an acetophenone

30 compound, biimidazole compound, triazine compound and
O-acyloxime compound

(e) the radiation sensitive composition (a), (b), (c¢) or
(d) for forming a colored layer, wherein the colorant

(A) is an organic pigment or carbon black
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® a radiation sensitive composition for forming a
colored layer, wherein the alkali-soluble resin (B)
comprises the copolymer (BII)

(2 the radiation sensitive composition (f) for forming
a colored layer, wherein the copolymer (BII) comprises
at least one selected from the group consisting of the
copolymers (BII-1) and (BII-2)

h) the radiation sensitive composition (f) or (g) for
forming a colored layer, wherein the polyfunctional
monomer (C) 1s at least one selected from the group
consisting of trimethylolpropane triacrylate,
pentaerthritol triacrylate and dipentaerythritol
hexaacrylate

0 the radiation sensitive composition (f), (g) or (h)
for forming a colored layer, wherein the
photopolymerization initiator (D) is at least one
selected from the group consisting of an acetophenone
compound, biimidazole compound and triazine compound

)] the radiation sensitive composition (f), (g), (h) or
(i) for forming a colored layer, wherein the colorant
(A) is an organic pigment or carbon black.

The preferred color filter (k) of the present invention
has pixels and/or a black matrix formed from the radiation
sensitive composition (a), (b), (c), (d) or (e) for forming
a colored layer.

The preferred color filter (1) of the present invention
has pixels and/or a black matrix formed from the radiation
sensitive composition (f), (g), (h), (i) or (j) for forming
a colored layer.

The preferred color liquid crystal display device (m)
of the present invention comprises the above color filter
(k) or (1), and the more preferred color liquid crystal
display device (n) of the present invention comprises the

above color filter (k) or (1) on a thin film transistor
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substrate array.

As described above, the radiation sensitive
composition of the present invention has excellent storage
stability as a liquid composition while retaining excellent
sensitivity, resolution and pattern shape and can provide
a pixel pattern and a black matrix pattern having excellent
resistance to a wide variety of solvents and adhesion to a
substrate.

Therefore, the radiation sensitive composition of the
present invention can be extremely advantageously used in
the manufacture of a color filter such as a color filter for
color liquid crystal display devices in the field of the

electronic industry.

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. “Parts” and “%” are based on

weight.

Synthesis of alkali-soluble copolymer

Synthesis Example 1

3 parts of 2,2’ -azobisisobutyronitrile and 200 parts
of propylene glycol monomethyl ether acetate were fed to a
flask equipped with a cooling tube and a stirrer, 15 parts
of methacrylic acid, 25 parts of
3-(methacryloyloxymethyl) -3-ethyloxetane, 60 parts of
benzyl methacrylate and 3 parts of a-methylstyrene dimer as
a molecular weight control agent were then fed to the flask,
and the inside of the flask was substituted by nitrogen. The
resulting mixture was stirred gently, and the obtained
reaction solution was heated at 80°C to be polymerized by
maintaining that temperature for 5 hours so as to obtain a

resin solution. This resin was designated as an
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| a-) K4 4 . m argtion of pignent dispersion Preparation
Exanple 1 ZOE%E? S 881§bg§x g%gﬁoﬁﬁc??: Pigment Red 254 and C.I. 5 Pignent

Red 177 in a weight ratio of 80/20 as the colorant (A) , 5 parts (solid
content) of BYK—%OOl as a d&spgrsant and 75 parts of propyl ene glycol
nononet hyl ePHBFN&E&EaEE2ERLE %sol vent were m xed together by a bead nmill to

prepare a pigment 3dispes OB ,6R)-az8018iapaualeni Exanal gnd 26b Raitts of a
m xture of C_I. Pigment Geen 36 and C. 1. i gnent Yell ow 150 in a weight
rati o of 0/ 86 propyieerdl el monomethyl ether acetate were fed to a
flask equipped with a cooling tube and a stirrer, 15 parts
of methacrylic acid, 25 parts of
3- (methacryloyloxymethyl) -3-ethyloxetane, 20 parts of
N-phenylmaleimide, 10 parts of styrene, 30 parts of benzyl
10 methacrylate and 3 parts of a-methylstyrene dimer as a
molecular weight control agent were then fed to the flask,
and the inside of the flask was substituted by nitrogen. The
resulting mixture was stirred gently, and the obtained
reaction solution was heated at 80°C to be polymerized by
15 maintaining that temperature for 5 hours so as to obtain a
resin solution. This resin was designated as an

alkali-soluble resin (B-2).

Synthesis Example 3

20 3 parts of 2,2’ -azobisisobutyronitrile and 200 parts
of propylene glycol monomethyl ether acetate were fed to a
flask equipped with a cooling tube and a stirrer, 15 parts
of methacrylic acid, 25 parts of
3- (methacryloyloxymethyl)oxetane, 60 parts of benzyl

25 methacrylate and 3 parts of a-methylstyrene dimer as a
molecular weight control agent were then fed to the flask,
and the inside of the flask was substituted by nitrogen. The
resulting mixture was stirred gently, and the obtained
reaction solution was heated at 80°C to be polymerized by

30 maintaining that temperature for 5 hours so as to obtain a
resin solution. This resin was designated as an

alkali-soluble resin (B-3).

Synthesis Example 4



(A), -5 parts (solid content) of Sol sperse 24000 as a dispersant and 75
parts of propylene glycol nononethyl ether 15 acetate as a solvent were

m xed together by a bead mlIl to prepare a pignent dispersion (G . Exanple
1 100 parts of the pignent dispersion (R), 10 parts 20 (solid content) of
the alkali-soluble resin (B-1) as the &®# ution obtained in Synthesis
Exanple 1, 5 parts (solid content) of the alkali-soluble resin (B-4) as the
sol uti on obt ai ned3i pasyatdled 2 Eraeslis isobis yranid réfler pnae? Y IRAPFDpane

triacrylate | i , r f
2 et hyl 1 <[ £ E@?ﬁ?ﬁ?ﬁ?g%ﬁﬁ%ﬁ% ?Iﬁ(_%ﬁ%%ﬁh%ﬁqggggﬁ@ %’Eggaﬁ%dst%aar ts of
di et hyl t hi ox@lklstnegasippkd wiphbtapmdolnerg zathdeoanidnit stiorsxr( D)5 gedrtps opyl ene

| ycol nononet hyl et her, .acetate as a solvent were m.xed tqgether 30 to
grgpare a liQdi H‘%&]?ﬁﬁ@’illlicoﬁc(lﬁ-'1)2%h89F£§ 2 sBFitaaEé’ferQSPr%ng 5 % (see

Table 2).5A prithelcyag e, 06tegaktanbEhBehi (Ui fle ERAPLF1At OMand I )paktys t he
follow ng procedure and evaluated. The evaluation results are shown in
Tabl e 10. 650ofPatmethylstynenedimes &6 quindleonpasivaight{ Ronrredsagpptied to

the surface Al o, gLASEesUSTAl S0k 23R, CoRbete BROcALOPRked o 90C 5

for 4 mnutes to formal. coat 1 ng ereafter,
substrat es weudstdahed by moidmrdgnper ahereesahtdindnenixtoate wgsfst isreah t he

substrates were expose 0 2,000 J[nP f radiation thraqu a_ phot omask with
P gh pr ess GEETIN CRRG THELRT T Coaer g3 TS Vdh HaS R SHBY A Ded i t h
a 0.04 1f) aqueows peahmleracaf bpahantad ik Aydiead demperatheBpesatWaned 23 C
and a devel opnent pressure of 1 kgf/cn (nozzle diameter of 1 mm and

post - baked atso228td OPLIA R HALS F01H6LANa PoDs xeri@m wraclesianated 15

Eval uation of v Hesishange ALker tlhesthree substrates exposed to 2,000
J/ n2 of radiaasts%ln%\%{raé%"l r?%e;?lge% i'%n N—m&St hy})byrrol i done (expressed as NWP

in Tables 10 to 13), a 18 % aqueous sol ution of HCl

Synthesis Example 5

15 3 parts of 2,2’ -azobisisobutyronitrile and 200 parts
of propylene glycol monomethyl ether acetate were fed to a
flask equipped with a cooling tube and a stirrer, 15 parts
of methacrylic acid, 25 parts of tetrahydrofurfuryl
methacrylate, 20 parts of N-phenylmaleimide, 10 parts of

20 styrene, 30 parts of benzyl methacrylate and 3 parts of
a-methylstyrene dimer as a molecular weight control agent
were then fed to the flask, and the inside of the flask was
substituted by nitrogen. The resulting mixture was stirred
gently, and the obtained reaction solution was heated at 80°C

25 tobe polymerized by maintaining that temperature for 5 hours
Sso as to obtain a resin solution. This resin was designated

as an alkali-soluble resin (B-5).

Synthesis Example 6

30 3 parts of 2,2’ -azobisisobutyronitrile and 200 parts
of propylene glycol monomethyl ether acetate were fed to a
flask equipped with a cooling tube and a stirrer, 15 parts
of methacrylic acid, 60 parts of benzyl methacrylate, 25
parts of n-butyl methacrylate and 3 parts of a-methylstyrene



(expressed as HCl in Tables 10 to 13) and a 5 % aqueous sol ution 20 of KOCH
(expressed as KOH in Tables 10 to 13) at 25C for 30 mnutes, respectively,
the dot patterns before and after immersion were observed through a
scanning el ectron mcroscope. 0 neans é,lerat the pattern was forned well and
the filmthickness ratio before and aft imrersion (film25 thickness after

| mer si on x &QREIP ngtatht&%ﬁsag%teq ;atoa eh$ aéréatergmfs means

that the film ness Tratlo efoean nmersion IS an 95 %
or part of the paaskys nand nhesumgtdarmif )thmaﬁﬂsasﬂhatasalslultmqomacbrhy peel s
off fromthe s%bstrate fter | 30 Eval uation.of e5|o he liquid

conposi tion PR7IPIfls appfiEd &lPﬁem%’ﬁ‘i‘Pé%é’aS FELrRTASE St?la th a

spin coater apdaphebakedcatiof0Eo1fieiod WhBUhestE@ hergacd. Bonbkhi ck coati ng
film Thereafter, 66 this substrate was cooled to roomtenperature, and the

coating 3| nPRAYMEXpESEARY Nl Wi ing thraty demperahuxet oy rtt%:%)rs&sure
mercury | anp,.Thg gB@&tﬂgaf Heggﬁaéoiﬂgfonsr]%ﬁr s deval PR \Méélégaaoc o d .

aqueous sol ution of potassiumb5 hydroxide at a tenperature of

devel opnent psessunékadfi-gokgblentebénnziBe6dli aneter of 1 mm) and post-baked
at 220C for 30 mnutes. Thereafter, the coating filmwas cross cut into
100 squares in accordance wth JI'S K5400 to nmake an adhesion test. 0O neans
t hat no squagﬁatﬂ@smgtEﬂgmblefh A 10 nmeans that 1 to 10 squares peel off,
and X neans t nor e than 10 squares peel off. Eval uation of storage

stabilityP of Iiquid R¥RPDSE 2o’ Wé’ﬁ’ltshéopiu&bﬁr@nééﬁfﬁé% 8P QRPBATEMs put
into a glassg flﬁr?ﬁgi{elﬁau' gyéi‘@Ptmdribn?ettl'ﬁﬂr @h@fd%gétgtea&ref‘gcfé@rt& aeek,

the viscosity o conposition“before and after storage was
measur ed to dakell egeippedchihlyer rexiad igfg t‘wibecesdty gvisresi t}5 gamrs st orage

x 100/ vi scosi ty b }lﬁ storage). ,IThe_visco ig tté nt . di spersion
(R, the 20 Vi sE‘Sg Crgfllf:hgcggl’u}lgoﬁag Stﬂg %E PY BPEB?EE |n (B-1) and
the viscosi tme@hatzhglaebut Lenpaftthefal kal i -sol uble resin (B-4) remained
unchanged after t hey were kept under the sane
- (methacryloyloxymethyl) -3-ethyloxetane, 55 parts of

benzyl methacrylate and 3 parts of a-methylstyrene dimer as

a molecular weight control agent were then fed to the flask,

and the inside of the flask was substituted by nitrogen. The

resulting mixture was stirred gently, and the obtained

20 reaction solution was heated at 80°C to be polymerized by
maintaining that temperature for 5 hours so as to obtain a

resin solution. This resin was designated as an

alkali-soluble resin (B-7).

25 Synthesis Examples 8 to 14 and Comparative Synthesis Examples
1 to 6
Solutions of alkali-soluble resins (B-8) to (B-20)
were obtained in the same manner as in Synthesis Example 7
except that the types and amounts of the unsaturated
30 compounds constituting the alkali-soluble resin were changed

as shown in Table 1.



condirti ons as above.

were prepared in

anounts of the constituent conponents were changed as shown
3. 30 Evaluations were nade in the sanme ggnner as in Exanple

25 Exanples 2 to 22 Liquid conpositions (R-2) to (R 22)

the same manner as in Exanple 1 except that the types and

in Tabl es 2 and
1 except that

the liquid conpositTonsT(R2) t9 (R 2R) Were Jused i1n prace of the liquid
conposition (R-1). Tha,bﬁhposiﬁy ok~ the sol uti onuwpf ot he |al kal i -sol ubl e
resin (B-5) used iln |Exagp| es Blto 0| the vigcosftyNof~tihe solution of the
67 alkali-solubl ¢ resi (B-2) ysed ip Exanples-11 to-164and the viscosity
of the solution off the akkjali-sql ubl elresin (B—3)u)useq3in Exanples 17 to 22
remai ned unchange? eyé&h| When tﬁqy e k@pt‘%ndebqtﬁe‘sane conditions as
when the storage f sfab| Aty of {the above |iquid conposit|jion was eval uat ed.
The eval uation resul s aref show} 1n Table 10. [Exanpl e 23 {100 parts of the
pi gnent di spersion $¢3‘ =0 parbhg 16 (solid content) ,of  tthe al kali-sol uble
resin (B-1) as the ¢$ Ut§ bn oBt|ai né€H|in Synt hesi & Exanplie 1, 5 parts (solid
content) of the alﬁgli ol-phbl-e—restn—{B-4)—astthe—solutigqn obtained in
Synt hesi s Exanpl e E |12 parts 9f diQ§1taerytgritoL)hexaaqrylate as the
pol yfunctional 1% ywoprofer| (O« |5 parts of n !
2-benzy|-2-dinethyﬁ%nin)gi-Lﬂ-ntprhol nophenyl|) - butan-1- |one and 3 parts of
4,4' -bis (diethylldhno)penzophgnone as the ghotopolynerization initiators
(D) and propylenelg$¥§p114nnnqgethyﬁ}ethen agetat & as a.ﬁolvent wer e m xed
together 20 to prepafe an | quidconposition (qﬁl) aving (a solid content of
25 % (see Tabl e 4).B Apattera— forped—fromithe+t+egute-iconposition (G 1)
in the sane nanner§%$ i hoExanpl,g 1 ex¢ept that theg liquid conposition (G 1)
was used in place|of [theq | quid |conpositiBn '25 (R 1) ahd eval uated. The
viscosity of the pigment djspersion (G used herein remailned unchanged even
when it was kept [under |the sang condjtions ag when the gtorage
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stability of the above |iquid conposition was eval uated. The eval uation
results are shown in Table 11. 30 Exanples 24 to 44 Liquid conpositions
(G2) to (G22) were prepared in the sane manner as in Exanple 23 except
that the types and anounts of the constjtuent conponents were changed as
shown 68 in Table 4 or Table 5. Eval uaf®ns were made in the same nanner as
in Exanple 1 except that the liquid conmpositions (G2) to (G22) were used
in place of the liquid conposition (R-1). The 5 evaluation results are shown
in Table 11. Conparative Exanples 1 to 19 Liquid conpositions (R-23) to
(R-41) were prepared in the same manner as in Exanple 1 except that the
types and 10 anounts of the constituent conponents were changed as shown

in Table 6 or Table 7. Evaluations were made in the same manner as in
Exanple 1 except that [fhe Lijqurd ¢onpositions (R 23) to (R{41) were used
in place of the liqujd cgnpesitiaen|(R-1)} The, 15 evalwaton, nesults are shown
in Table 12. Conpar ?tﬁ'} ve [Exdnpl €520 to 38 Liqulid cBnpositions (G23) to
(G 41) were prepared| ifi—Hhre-sare—ranneras—-A—Exanple—23—except that the

types and 20 anount E%of the jconst it uent} conponents were cgcﬁnged as shown
in Table 8 or Table 9x B¥ qutiom% wer é made”in the sane ranner as in
Exanpl e 1 except that?thel Pilqui d ¢conposftions (23) to (G{41) were used
in place of the liqui® conpgsition|(R- 1) The 25f/evaluation|results are
shown in Table 13. T1% pql yfiunct iuHo)r1aI nonongks,, phot Gpogy@rizati on
initiators and additives ijnmTables|(2 to 9 are gi yen bel ow. |Pol yfuncti onal
nmononmers C-1: trinmet hy ptpropane—tiiacryrate—30+CG2—dipentaerythritol
hexaacryl ate Phot opcg Terfization,initiators D-1 0
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2-methyl -1 -[4- (et hyl t hi o) phenyl | - 2- nor phol i nopropan-1- one 69 D 2:
1-[9-ethyl -6-(2-nethyl benzoyl ) -9H carbazol -3-yl]- ethanone 1- (O acetyl oxi ne)
D-3: 2-benzyl - 2-di met hyl am no-1| - (4- nor phol i nophenyl )butan-1- 5 one D 4:

2, 4-di et hyl t hi oxant hone D-5: 4, 4'-bi s(di ethyl am no) benzophenone Additives
E-1: bi sphenol A novol ak epoxy resin (t®&de nane: 157S65 of 10 Japan Epoxy
Resin Co., Ltd.) E-2: trinellitic anhydride E-3:
N-(trifluoromethanesul fonyl oxy) bi cyclo[2.2.11 hept-5-ene- 2, 3-dicarboxyim de

70 NN 41 Uprgpalhelibn ofi phbmd@e BidpBrs@h | RC-- | | WWWi I i 1 O
4 ft N r T ] mumnmummm~ mmmm C
LOM D -rl PrepagatgonQExpmpdeHl] NI HI rl | ri | rl HI HI Hv -zr

20 parts of a mixture of C.I. Pigment Red 254 and C.TI.
5 Pigment Red 177 in a weight ratio of 80/20 as the colorant
(A), 5 parts (solid content) of BYK-2001 as a dispersant and
75 parts of propylene glycol monomethyl ether acetate as a
solvent were mixed together by a bead mill to prepare a
pigment dispersion (R).
10 Preparation Example 2
20 parts of a mixture of C.I. Pigment Green 36 and C.TI.
Pigment Yellow 150 in a weight ratio of 50/50 as the colorant
(A), 5 parts (solid content) of Solsperse 24000 as a
dispersant and 75 parts of propylene glycol monomethyl ether
15 acetate as a solvent were mixed together by a bead mill to

prepare a pigment dispersion (G).

Example 1
100 parts of the pigment dispersion (R), 10 parts
20 (solid content) of the alkali-soluble resin (B-1) as the
solution obtained in Synthesis Example 1, 5 parts (solid
content) of the alkali-soluble resin (B-4) as the solution
obtained in Synthesis Example 4, 15 parts of
trimethylolpropane triacrylate as the polyfunctional
25 monomer (C), 5 parts of
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one and 3 parts of diethylthioxanthone as the
photopolymerization initiators (D) and propylene glycol
monomethyl ether acetate as a solvent were mixed together
30 to prepare a liquid composition (R-1) having a solid content
of 25 % (see Table 2).
A pattern was formed from the liquid composition (R-1)
by the following procedure and evaluated. The evaluation

results are shown in Table 10.



-tv @O .,i I-) U lam Si ul LOLUinIIl LULOLUinLUQ U Hri HH
HHHHHri r-1 [,  rdri Hri ri HI-1 HHHH OOQI I I I I 1 1 I |
NQ8-- UUUUUUUUUU NNriro'~ 0 N OOLUOOOOMOOMmTI
U HI.fl ri 1fLHIfl HLn HO mri NHri mmri NH i [ 4Jrd-Hf I N
fISri d r-1 d~ri | ri r-1 ri ri | ri®} ri 11l ri Lfl urd Si ‘~o.| pq
POPg 0.1 WO.l PO!APOO.I Pq 0.1 LQWPg WLQWPO O0i J U 0} moo
00000000 NNuOOOOOOOOOO Qbri ri -1 ri HI r-41-1ri
r-i -H-H Qr@htara @camatdoma a aa 0rJ -HOO HNmMd~ LU10NODd1r|
N -rl 011 ITTJITTLJIILHuaa.a

The 1liquid comp051t10na(R 1% was appl(lged tdo the surface
of a glass substrate with a spin coater and prebaked at 90°C

5 for4minutes to formal.3 pm-thick coating film. Thereafter,
3 of the substrates were cooled to room temperature, and the
coating films on the substrates were exposed to 2,000 J/m?

of radiation through a photomask with a high-pressure mercury
lamp. The coating films were shower developed with a 0.04 %

10 agueous solution of potassium hydroxide at a temperature of
23°C and a development pressure of 1 kgf/cm® (nozzle diameter

of 1 mm) and post-baked at 220°C for 30 minutes to form a

200 x 200 pm dot pattern.

15 Evaluation of solvent resistance

After the three substrates exposed to 2,000 J/m? of
radiation were immersed in N-methylpyrrolidone (expressed
as NMP in Tables 10 to 13), a 18 % aqueous solution of HC1
(expressed as HC1 in Tables 10 to 13) and a 5 % aqueous solution

20 of KOH (expressed as KOH in Tables 10 to 13) at 25°C for 30
minutes, respectively, the dot patterns before and after
immersion were observed through a scanning electron
microscope. O means that the pattern was formed well and
the film thickness ratio before and after immersion (film

25 thickness after immersion x 100/film thickness before
immersion) is 95 % or more, A means that the film thickness
ratio before and after immersion is less than 95 % or part
of the pattern is missing, and X means that all the pattern
peels off from the substrate after immersion.

30

Evaluation of adhesion

The liquid composition (R-1) was applied to the surface
of a glass substrate with a spin coater and prebaked at 90°C

for 4 minutes to forma 1.3 um-thick coating film. Thereafter,
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UUUUU Ncrating film was exposed to 2,000 J/m® of radiation with a
high-pressure mercury lamp. The coating film was then
shower developed with a 0.04 % aqueous solution of potassium
5 hydroxide at a temperature of 23°C and a development pressure
of 1 kgf/cm? (nozzle diameter of 1 mm) and post-baked at 220°C
for 30 minutes. Thereafter, the coating film was cross cut
into 100 squares in accordance with JIS K5400 to make an

adhesion test. O means that no squares do not peel off, A

10 means that 1 to 10 squares peel off, and X means that more

than 10 squares peel off.

Evaluation of storage stability of liquid composition

When the liquid composition (R-1) was put into a glass

15 bottle and kept in a thermo-hydrostat at 40°C for 1 week,

the viscosity of the liquid composition before and after
storage was measured to calculate the change rate of

viscosity (viscosity after storage x 100/viscosity before

storage). The viscosity of the pigment dispersion (R), the

20 viscosity of the solution of the alkali-soluble resin (B-1)

and the viscosity of the solution of the alkali-soluble resin

(B-4) remained unchanged after they were kept under the same

conditions as above.

25 Examples 2 to 22
Liquid compositions (R-2) to (R-22) were prepared in
the same manner as in Example 1 except that the types and
amounts of the constituent components were changed as shown
in Tables 2 and 3.

30 Evaluations were made in the same manner as in Example
1 except that the liquid compositions (R-2) to (R-22) were
used in place of the liquid composition (R-1). The viscosity
of the solution of the alkali-soluble resin (B-5) used in

Examples 8 to 10, the viscosity of the solution of the
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used in Examples 17 to 22 remained unchanged even when they
were kept under the same conditions as when the storage
stability of the above liquid composition was evaluated.

The evaluation results are shown in Table 10.

Example 23

100 parts of the pigment dispersion (G), 10 parts
(solid content) of the alkali-soluble resin (B-1) as the
solution obtained in Synthesis Example 1, 5 parts (solid
content) of the alkali-soluble resin (B-4) as the solution
obtained in Synthesis Example 4, 12 parts of
dipentaerythritol hexaacrylate as the polyfunctional
monomer (C), 5 parts of
2-benzyl-2-dimethylamino-1- (4-moprholinophenyl) -butan-1-
one and 3 parts of 4,4’ -bis(diethylamino)benzophenone as the
photopolymerization initiators (D) and propylene glycol
monomethyl ether acetate as a solvent were mixed together
to prepare a liquid composition (G-1) having a solid content
of 25 % (see Table 4).

A pattern was formed from the 1liquid composition (G-1)
in the same manner as in Example 1 except that the liquid
composition (G-1) was used inplace of the liquid composition
(R-1) and evaluated. The viscosity of the pigment
dispersion (G) used herein remained unchanged even when it
was kept under the same conditions as when the storage
stability of the above liquid composition was evaluated.

The evaluation results are shown in Table 11.

Examples 24 to 44
Liquid compositions (G-2) to (G-22) were prepared in
the same manner as in Example 23 except that the types and

amounts of the constituent components were changed as shown

kr -kH b1 Kcbs Koy WAV W YWV Y Wl MWL 72 5Bl upilt NN (gtg) 4) -H
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used in place of the liquid composition (R-1). The

5 evaluation results are shown in Table 11.

Comparative Examples 1 to 19

Liquid compositions (R-23) to (R-41) were prepared in
the same manner as in Example 1 except that the types and

10 amounts of the constituent components were changed as shown

in Table 6 or Table 7.

Evaluations were made in the same manner as in Example
1 except that the liquid compositions (R-23) to (R-41) were
used in place of the liquid composition (R-1). The

15 evaluation results are shown in Table 12.

Comparative Examples 20 to 38
Liguid compositions (G-23) to (G-41) were prepared in
the same manner as in Example 23 except that the types and
20 amounts of the constituent components were changed as shown
in Table 8 or Table 9.
Evaluations were made in the same manner as in Example
1 except that the liquid compositions (G-23) to (G-41) were
used in place of the liquid composition (R-1). The
25 evaluation results are shown in Table 13.
The polyfunctional monomers, photopolymerization
initiators and additives in Tables 2 to 9 are given below.

Polyfunctional monomers

C-1: trimethylolpropane triacrylate
30 C-2: dipentaerythritol hexaacrylate

Photopolymerization initiators

D-1:
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-

one
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D-3:
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
5 one
D-4: 2,4-diethylthioxanthone
D-5: 4,4’ -bis(diethylamino)benzophenone
Additives |
E-1: bisphenol A novolak epoxy resin (trade name:157S65 of
10 Japan Epoxy Resin Co., Ltd.)
E-2: trimellitic anhydride
E-3:
N- (trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept-5-ene-

2,3-dicarboxyimide
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Ex.7-0 0 0 0 100 Ex.8 O 00 Ex.9 0000 100 Ex.10 0 0 O O 100
.Ex.11 0 0 0 0 100 Ex.12 100 Ex.13 0 0 0 0 100 Ex.14 0 0 O O 100
Ex.15 0 0 0 O 100 Ex.16 100 Ex.17 0 0 0 O 100 Ex.18 0 0 O O 100
EX.19 00 0 0 100 Ex.20 0 0 0 0 100 Ex.21 0 0 0 0 100 Ex.22 0 O O O 100

Ex.: Exanple 79 Table 11 Sol vent adhesi @R storage stability of resistance

0001
00O0O
00O0O

0 0070 200 Bx.26 00 0 100 Bx 23288 890 100 BX.28 0 0 0 0 100 BX. 29
000 0 100 Ex.30 0 Sodhd00 EX. BidRe8i6n0 308rakx. 32281 010y 00400 | Ex. 33
00O0O 100 Ex.34 00 0 0 0 100 L Ex.350 0 0 0 100 Ex.36 0 0 0 100 Ex. 37
0 000 100, Ex.38 0 ve®istamoe liquid composition
NMP | HCl | KOH

Ex.1 O o | O O 100

EX.2 O o | O O 100

EX.3 O Ol 0 O 100

EX.4 O o | O O 100

Ex.5 O O | 0 O 100

EX.6 O O | O O 100

EX.7 O O | O O 100

EX.8 O o | O O 100

EX.9 O o | O O 100

Ex.10 O o 1 O O 100

Ex.11 O o | O O 100

Ex.12 O O | O O 100

Ex.13 O O | O O 100

Ex.14 O o | O O 100

EX.15 O o | O O 100

EX.16 O OGO O 100

EX.17 O O O O 100

Ex.18 O o | O O 100

Ex.19 O O | O O 100

EX.20 O O | O O 100

Ex.21 O o | O O 100

EX.22 O O | O O 100

Ex. :Example



Ex.39 00 0 0 100 Ex.40 0 0 0 0 100 Ex.41 0 0 0 0 100 Ex.42 0 0 0 O 100
.Ex.43 0 0 0 0 100 Ex.44 0 0 0 O 100 EXx.:Exanple 80 Table 12 Sol vent
adhesi on storage stability of resistance liquid conmposition NWP HC1 KOH
CEX.1 XXAXI100 CEx.2 XXAX100 CEX.3 AAAX100 CEX.40AO0X
100 C.Ex.5 A0 A X 100 CEx.6 XA X X7200 CEx.7 XX X X100 CEXx.8 AO
A X100 CEX.9 AAA X100 CEx.10 A X X X100 CEx.11 X0 0 X 100

C.Ex.12 X A X X 100 C. Ex.13 X X X XT#b$e &€lEx.14 0 0 0 0 304 C.Ex.150 0 0

& B 10K X x 100 | EERe G Lt flefidn Perofads gl B ol

adhesi on st or age st dbrésigtamesi st apce of |i quidaghiv® EGIPESH: tomposi tf on

C. Ex.20 X x| x x 100 NMP | HOL | KoH
EX.23 O O O O 100
EX.24 O O O O 100
EX.25 O O O O 100
EX.26 O ORNIN®, O 100
Ex.27 O O O O 100
Ex.28 O O O O 100
EX.29 O O | O O 100
ExX.30 O O | O O 100
Ex.31 O O | O O 100
EX.32 O O | O O 100
EX.33 O O | O O 100
EX.34 O O | O O 100
Ex.35 O O O O 100
EX.36 O O | O O 100
EX.37 O O O O 100
Ex.38 O O | O O 100
EX.39 O O O O 100
EX.40 O O O O 100
EX.41 O O O O 100
EX.42 O O | O O 100
EX.43 O O O O 100
EX. 44 O O | O O 100

Ex.:ExXample



X 100 C Ex.22 AAOXx 100 CEx.23 IL Xp x 100 C Ex 24 X A

.25 X X X X 100 C Ex.26 X X X X 100 C. Ex.27 IL AIL X 100

: x 100 C Ex.29 0 X X X100 CEx.30 X X x x 100 C Ex.31 X X X

100 CEx.32 X Xx x 100 CEx.33 00 00 405 CEx.34 00 0 0 387

. Ex.35 0 0 0 0 504 C. Ex.36 X X X X 1080 C Ex.37 X X X X 100 C Ex.38 X X X

XlOO 82 Exanple 45 100 parts of th t dispersion (R), 15 parts
G 12

OxX0>»0

(sol | d co_ntent) of fthe al kali -sol ub (B-7) as the resin solutjon
obtai ned in| Synt hesissbxpapte 7, 10| panksieh | Stdingat aeapt it obs
hexaacrylate and 5 parts of trimethylol propang triacrylate as the
pol yfunctiopal nononEeS1ILTINCE parts of liquid composition
2- met hyI-I-+4 (et hy 50 Egﬁn kb2 nor phol i nbpropan | - one and 3 parks of
4, 4' -Dbis (diethyl anmino) zophénone as thel 10 photopolynerizati
initiators (B) Egnq propy! ene gl yeol rmncmet hy| et her acet@ie as a sol vent
were m xed tegether—to—ptepare—atHaqurd—comppstton—(R42—taving—asolid
content of | 25EX% @se Yabl eX14] . 2 pattefn wab for med frjo‘?]éthe l'i quid
conposi tion[ER42) [15,by|the ol o ng procedure and ev. ated. The
eval uation lréesulfs aAre shown |n Table Pattern formation The |liqujd
conposi tion| CRE42% waslappl ved|tavthe 20 surface of a gl@ss substratp with
a spln coat EIC.%;{W.]SW UKK A A X ] 100

C.Ex.6 X AN X X 100

C.Ex.7 X X X X 100

C.Ex.8 A A A X 100

C.Ex.9 A A A X 100

C.Ex.10 A X X X 100

C.Ex.11 X A A X 100

C.Ex.12 X A X X 100

C.Ex.13 X X X X 100

C.Ex.14 | O O O O 304

C.Ex.15 | O O | O O 300

C.Ex.16 | O O O O 405

C.Ex.17 X X X X 100

C.Ex.18 X X X X 100

C.Ex.19 X X X X 100

C.EX.: Comparative Example



at 90C for 4 mnutes to forma 1.3 mthick coating film
‘the substrates were cooled to roomtenperature,
exposed to 2,000 J/nR2 of

substrates we

re

Thereafter,
and the coating filns on the
radi ati on through a photomask with

3 of

25 a high-pressure nmercury |lanp. The coating filnms were shower devel oped

with a 0.04 wm % aqueous sol ution of pot ad
23C and a devel opnent pressure

post - baked at

220C

of

sium hydroxide at a tenperature of
kgf/cn2 (nozzle dianeter of 1 nm and
for 30 mnutes to forma 200 x 200 gm dot pattern.

30

Eval uation of solvent resistance AfteeabllBeiBhree substrates exposed to 2,000

J/n2 of radip@tremr—were+mmersed—nNmethytpyrrodone(expressed—83 as
NVP in Tabl es 18 and 19591¥enB % aqueoi§ELGOFon SEPTAGE StaRaLds¥ed as HCL
in Tables 18 iand 19) and.& & Jg&gueous| sol ution|gf KOH,Gexpressed as KOH in
Tabl es 18 and 19) at 7Rf‘§3f or ﬂso m-putes, respec{ ively,” the dot patterns
before 5 and |af ter i nmM@MBi cHCllverﬁéKn%Berved t hr oughmposé&niminng el ectron
m cr oscope. meEans_that_the pattern W—m hi ckness
rati o before [dnd®%f#%r| i fmersi‘on (fifm| thi€kness after iiffersi on x| 100/film
t hi ckness bef|af egx i gATEfr sion) s 9% % o norg, A neans thatggthe film
t hi ckness 10 fat+o—betere—and—atter—tmrersien—isess—+thanr95-%oerpart of
the pattern i|sCnExs2g, and X dveans & hat alK the|patternlQfeels of f|fromthe
substrate aftje S on. [Evaluaffion ¢f adpesion 15 The Ijqui d conposition
(R 42) was a p#i%’g:r?% thlg surface (éi glass substrate vxlnolt a spin|coater
and prebaked | @atg908s florx4 Imnutes to florma 1.3|mthickigpating film
Thereafter, thts—substratewas—cooted—toroomtefperature,—and—+the| coating
filmwas exposedEXo2®, 008 J/ nPXof {radi ati on*20 with a hi ¢g¥%ressure| nercury
| anp. The coat filn sth s$h i devel oped wth a0, 04 % aqueous
sol uti on of hﬁﬁi%é hydr nxiesgp ;fg{)\eJ prrppgatur b of 23 QJaond a_devel opnent
pressure of ([ckgkl{zm? (nozzl endi aneten of & mm) and posti-deaked at 220 C
for 30 m nut Thereafter;Tthe coatingfitmmwas oss cut—25—nto 100
squares in accor & Wi £h |31 k5408 t & nmak® an 100

C.Ex.29 A X X X 100

C.Ex.30 X X X X 100

C.Ex.31 X X X X 100

C.Ex.32 | X X X X 100

C.Ex.33 O O O O 405

C.Ex.34 O O @) @) 387

C.Ex.35 O O O O 504

C.Ex.36 X X X X 100

C.Ex.37 X X X X 100

C.Ex.38 X X X X 100




adhesion test. 0 neans that no squares do not peel off, A neans that 1 to
10 squares peel off, and X neans that nore than 10 squares peel off. 30
Eval uation of storage stability of liquid conposition Wen the |iquid
conposition (R-42) was put into a glass bottle and kept in a

t her no- hydrostat at 40C for 1 week, th82viscosity of the liquid conposition
before and after _storage was neasured to cal cul ate the change rate of 84
viscosity (vE¥@BBi€y4after storage x 100/viscosity before storage). The
viscosity of the pjggeplrdisperehonp{fMediidberyiscoskyy P4 pdecsol ution
of the alkali-soluble resin (B-7) remai ned unchanged after they were kept
under the sarfeolsdcopdtenphsofisthdosbkakbkanpleblacresine (B quidscelhpositions

(R-43) to (R.53)_we epar, i e i 45 .except
that the cong?ls%ﬁesréfut%org%r}r%%&enn dsgae:?)zﬁ‘%ﬁ%%g% fﬁ?heo&h%ﬁr%%se%ﬁ.

Eval uati ens @gpentadeythribelsheraaanpeatasand Expapte o85 except that the
| i qui d conpositions ¥%R—43 to R¢53% rere used in place of the liquid
conposi ti on ERIBOFRYIREPTOPERGsHFIRET V2t RedS ot i BRSY BRNEheCRf kal i - sol ubl e

resins 15 (Bn8hoh8r&B(&4) ysgdrt8 Exanples 50 to 56 remained unchanged even
when they were kegt under the sane conditions as when the storage stability

of the above2tngthylcdmpésinebhyhbbiotphenyl bd2 -mhrpkobinepropatesul ts are

shown in Tab 0] I 7,100 r.t . i t di hon (G,
15 parts (séﬁ?g?%cdo% ean]{ ; g? 4?#3 aq]i)sa(lél?es%%’u%fmé rzg%r%%ﬁn%élsseo%%h%r esin
sol uti o mbt pheedpbhyiypti hasisnExampietdrs 5 (parasd opropybent aglytdri t ol
hexaacryl ate and 10 parts of 25 pentaerythritol tetraacrylate as the
ponfunctionQPnOWﬁEB rgtb@§,age€%}%sa%fa solvent were mixed together

2-benzyl - 2- di ggitugan Bordqd i BBRpLSk E DeRheD)- Be 8g |l soneq ashtenrar t s of
di et hyl t hi oxant'’hone as the hotogolynerlzatlon initiators (D) and propyl ene
gl ycol 30 nofénebhyl (eeReFahéet 4te-as a sol vent were mixed together to

prepare a |iquid cREQSiIaP;§ Fottkd@dong Sl 68RbED  tion (R-42)

15 by the following procedure and evaluated. The evaluation

results are shown in Table 18.

Pattern formation

The liquid composition (R-42) was applied to the

20 surface of a glass substrate with a spin coater and prebaked
at 90°C for 4 minutes to form a 1.3 um-thick coating film.
Thereafter, 3 of the substrates were cooled to room
temperature, and the coating films on the substrates were
exposed to 2,000 J/m® of radiation through a photomask with

25 a high-pressure mercury lamp. The coating films were shower
developed with a 0.04 wt% aqueous solution of potassium
hydroxide at a temperature of 23°C and a development pressure
of 1 kgf/cm® (nozzle diameter of 1 mm) and post-baked at 220°C
for 30 minutes to form a 200 x 200 pum dot pattern.

30

Evaluation of solvent resistance

After the three substrates exposed to 2,000 J/m2 of

radiation were immersed in N-methylpyrrolidone (expressed



of 25 % . A pattern was forned and evaluated in the sane manner as in
Exanpl e 45 except that the |iquid conposition (G42) 85 was used in place
of the liquid conposition (R 42). The viscosity of the pignment dispersion
(G wused herein remained unchanged even when it was kept under the sane
conditions as when the storage stabili®fy of the above |iquid composition 5

was eval uated. The eval yation resuyl are _shown in Table 18. Ex es 58 to
68 Liquid coﬁﬁo@f‘?ijﬁhga&eﬁ’s}st 6H%Ci§é) dndPe *prEPared ??nlutﬂfxﬁ%ta manner
as I1n Exa”p|?eﬁ%rééﬁ@@taéhﬁtltbﬁ PaPBELt UENANnd COIPORRALS wet eaghienged as
shown in Table 15. Evaluations were nade in the same manner as in Exanple

45 except thaelvhiéonigfii ¥OBorpeRTEFSMS FG-KE) i Tabls Merd@d ddd dth pl ace
of the liquidce i4d -42) | uat i o in
Tabl o 18, Comparaet viy Biate) 5sEpEcl VIR BhE SR I S eI
(R-63) wer e pnépdred immethion aer enerservers thnokghrpbeadbipg edpictiduat t he
constituent 20 conponents were chg%geﬁBas shown in Tﬁ?le 16. Eval uations
vere made i n"tRECSGHRE manrePeaes| higkahpf P Mt Tted el G

conposi ti onsth&- 541 mt Oh{ EkBS3 s Wes €1 o Useefbitd) JHAGE t&fr tikgndrisiwrd @@MRoesi ti on

(R-42). The evaluation results are showmn in Table 19. 25 Cbngarative
Exanpl es 49 EBisBnepguritesnpBREEFHPR ¥ GL8AJ fibn (hEsinoes bpiepared in the
same nanner Ln_E 7o € t.th i . ts were
changed as s O%E‘|s§é$2ﬁs§9 ; %%%%vraﬁt'uﬁir%%gls\f\g?%ttngggr%lnl#%ermﬁ?ﬁ%%anner as
in Exanilee #&téxcepfordand efldmuimhesmipositi bass(hdd)9% & (& GRrtwer e

used in place_of the liquid copposition (R 42). Th evaluation results are
Shoan 0 TabbE et PARSSI SEIRLET DRI Ahhorarans RBes ol it BACCeTTB6

initiators apdeagddbEfvesonntiiabkabsidate dftéereighyesibel ow.

Evaluation of adhesion

15 The liquid composition (R-42) was applied to the
surface of a glass substrate with a spin coater and prebaked
at 90°C for 4 minutes to form a 1.3 pm-thick coating film.
Thereafter, this substrate was cooled to room temperature,
and the coating film was exposed to 2,000 J/m? of radiation

20 withahigh-pressure mercury lamp. The coating film was then
shower developed with a 0.04 % aqueous solution of potassium
hydroxide at a temperature of 23°C and a development pressure
of 1 kgf/cm2 (nozzle diameter of 1 mm) and post-baked at 220°C
for 30 minutes. Thereafter, the coating film was cross cut

25 into 100 squares in accordance with JIS K5400 to make an
adhesion test. QO means that no squares do not peel off, A
means that 1 to 10 squares peel off, and X means that more

than 10 squares peel off.

30 Evaluation of storage stability of liquid composition

When the liquid composition (R-42) was put into a glass
bottle and kept in a thermo-hydrostat at 40°C for 1 week,
the viscogity of the liquid composition before and after

storage was measured to calculate the change rate of



Pol yfuncti onal nonomers C-1: dipentaerythritol hexaacrylate GC 2:
trimethylol propane triacrylate 5 C 3: pentaerythritol tetraacrylate

Phot opol yneri zation initiators D-1:

2-met hyl -1 -[ 4- (et hyl t hi o) phenyl ] - 2- nor phol i nopropan-1- one 10 D 2:

2- benzyl - 2- di et hyl ami no- | - (4- nor phol i n8ghenyl ) but an-1- one D-3:
4,4'-bis(diethylantng)genzoghenone D 4: 2,4-dietqég}hjoxan1ho e 15

Addi tives E-YiSEPSpR¥NAVIACREYEY aRIEPBXTEPERIR ¥t eVJr%ﬁ%s.ﬁW%‘Qﬁe Japan
Epoxy Resin GRorakkd.) ﬁhg?viéddgﬂﬂytdf3t%%h?ﬂﬁmgﬁt &t dper¥ion (R) and
N-(trifluoronethanesul fonyl ox %bl cyclo[ 2. 2.1] hept -5-ene- 2, 3-di carboxyi m de
87 ro >~ ' PtReNVLScPgiEy lel\/g e RIBt zon iy the Rbkalgo-sekubhe 1IresMn M| f)

VM M RE R HoaRe el T P M elupkp e fider Lhelsid T M1

O+~. -, f - 13QQQRANNNEQRRQANOCR. QQ 04 rd to o -HU 4J L! -i

Examples 46 to 56
Liquid compositions (R-43) to (R-53) were prepared in
the same manner as in Example 45 except that the constituent
10 components were changed as shown in Table 14.
Evaluations were made in the same manner as in Example
45 except that the liquid compositions ((R-43) to (R-53) were
used in place of the liquid composition (R-42). The
viscosities of the solutions of the alkali-soluble resins
15 (B-8) to (B-14) used in Examples 50 to 56 remained unchanged
even when they were kept under the same conditions as when
the storage stability of the above ligquid composition was

evaluated. The evaluation results are shown in Table 18.

20 Example 57
100 parts of the pigment dispersion (G), 15 parts
(solid content) of the alkali-soluble resin (B-7) as the
resin solution obtained in Synthesis Example 7, 5 parts of
dipentaerythritol hexaacrylate and 10 parts of
25 pentaerythritol tetraacrylate as the polyfunctional
monomers (C), 5 parts of
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl) -butan-1-
one and 5 parts of diethylthioxanthone as the
photopolymerization initiators (D) and propylene glycol
30 monomethyl ether acetate as a solvent were mixed together
to prepare a liquid composition (G-42) having a solid content
of 25 %.
A pattern was formed and evaluated in the same manner

as in Example 45 except that the liquid composition (G-42)
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I 1 1 1 1 1 hslwher@tBedsttorade 8tabalaty ¢f the above liquid composition
5 was evaluated. The evaluation results are shown in Table

18.

Examples 58 to 68
Liquid compositions (G-43) to (G-53) were prepared in
10 the same manner as in Example 57 except that the constituent
components were changed as shown in Table 15.
Evaluations were made in the same manner as in Example
45 except that the liquid compositions (G-43) to (G-53) were
used in place of the liquid composition (R-42). The

15 evaluation results are shown in Table 18.

Comparative Examples 39 to 48
Liquid compositions (R-54) to (R-63) were prepared in
the same manner as in Example 45 except that the constituent
20 components were changed as shown in Table 16.
Evaluations were made in the same manner as in Example
45 except that the liquid compositions (R-54) to (R-63) were
used in place of the liquid composition (R-42). The

evaluation results are shown in Table 19.

25
Comparative Examples 49 to 58
Liquid compositions (G-54) to (G-63) were prepared in
the same manner as in Example 57 except that the constituent
components were changed as shown in Table 17.
30 Evaluations were made in the same manner as in Example

45 except that the liquid compositions (G-54) to (G-63) were
used in place of the liquid composition (R-42). The
evaluation results are shown in Table 19.

The polyfunctional monomers, photopolymerization
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5 C-3: pentaerythritol tetraacrylate

Photopolymerization initiators

D-1:
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one
10 D-2:
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one
D-3: 4,4’ -bis(diethylamino)benzophenone
D-4: 2,4-diethylthioxanthone
15 Additives
E-1: bisphenol A novolak epoxy resin (trade name:157865 of
Japan Epoxy Resin Co., Ltd.)
E-2: trimellitic anhydride
E-3:
20 N-(trifluoromethanesulfonyloxy)bicyclo([2.2.1]hept-5-ene-

2,3-dicarboxyimide
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HI¥ U WNcoO Orl NM-H -HU U U U U U wVDXD.D4 ro Ol |
J 1t 111 Crcrucrcrcrcrcrcrcryi 04(5 oEaOO U 0) Or-1
NMdl U t.DL- Wyl U ul U U U ullnblnln NNNNNNNNNNNWW
WWWWWWWNW UUUUUUUUUULUY91 Table 18 Sol vent adhesion
storage stability of resistance liquid conmposition NWP HCl1 KOH Ex.45 0 0 O
O 100 Ex.46 0 0 0 0 100 Ex.47 0 0 0 O 100 Ex.48 000 0 100 EX.49 00O
0 100 Ex.50 0 000 100 EX.51 0000 100 EX.52 0000 100 EX.53 000
0 100 Ex.54 0000 100 EX.55 000 0.100 Ex.56 0000 100 EXx.57 00O
0 100 Ex.58 0 0 0 0 100 Ex.59 0 0 32512088 Ex. 60 0 0 0 0 100 Ex.61 0 0 0
0 100 Ex.62 0 0 0 O d0f,efx- 63 0 0] Q3fed®8n storage stability of
resistance liquid composition
NMP | HC1 | KOH

EX.45 O O | O O 100

EX.46 O O | O O 100

EX.47 O O | O O 100

EX.48 O O | O O 100

EX.49 O O | O O 100

EX.50 O o | O O 100

EX.51 O O | O O 100

Ex.52 O O O O 100

EX.53 O o | O O 100

EX.54 O o | O O 100

EX.55 O o ! O O 100

EX.56 O O | O O 100

Ex.57 O O | O O 100

EX.58 O o | O O 100

EX.59 O O | O O 100

EX.60 O O | O O 100

Ex.61 O o | O O 100

EX.62 O O O O 100

EX.63 O O O O 100

EX.64 O O | O O 100

EX.65 O O | O O 100

EX.66 O O | O O 100

EX.67 O O | O O 100

EX.68 O O | O O 100

Ex. :Example



Ex.64 0 0 O O 100 Ex.65 0 0 0 O 100 Ex.66 0 0 0 O 100 Ex.67 0 O O O 100
Ex.68 0 0 0 0 100 Ex.:Exanple 92 Table 19 Sol vent adhesi on storage
stability of resistance |iquid conposition NVP HC1L KOH C.Ex.39 0 0 0 O 280
C.Ex.40 0 0 0 0 304 C. Ex.41 0 0 0 0 334, CEx.42 0 00 0 456 CEx.43000
0 345 C. Ex.44 00 0 0 298 C Ex.45 X X % X 100 C. Ex.46 X 0 X X 100

CEx.47 X AX X100 CEx.48 X X X X100 CEx.49 0000 350 CEX.50000
0 460 C Ex.51 0 0 0 0 315 C Ex.52 95878 99316 CEx.53 00 00 317

C.Ex.54 0 00 0 406  C. Ex. 55 X X X X 100 C, 56 X 0 X %100 C.Ex. 57 X X X

X 100 C. Ex| 58 X X ¥ SoI@nt C. Ex. delp%aomvresmlaﬁﬂeesigablww o8 cllai med
Is: 1. Aradiation sensitive conp05|t|on conp S|n col orant, ((B) an
al kal i - sol upl e resi n 3O St yfunctional np %PQ?ﬁl%?on
phot opol yneri zati on |ipgup i pior, | nbgrein 5 the alkall-soluble resin (B)]is a
copol ynmer of—bH)-

c.ex.39| O | O | O O 280

c.ex.40| O | O | O O 304

c.ex.41| O | O | O O 334

C.Ex.42 | O O O O 456

c.Ex.43| O | O | O O 345

C.Ex.44 | O O O O 298

C.Ex.45 X X X X 100

C.Ex.46 X A X X 100

C.Ex.47 X A X X 100

C.Ex.48 X X X X 100

C.Ex.49 | O O O @) 350

c.Ex.50 | O o | O O 460

c.Ex.51 | O o | O O 315

c.ex.52| O | O | O O 316

c.Ex.53 | O O | O O 317

c.ex.54 | O | O | O O 406

C.Ex.55 X X X X 100

C.Ex.56 X A X X 100

C.Ex.57 X X X X 100

C.Ex.58 X X X X 100

C.Ex.: Comparative Example



at l®ast one first unsaturated conpound sel ected fromthe group consisting
of an unsaturated carboxylic acid, an wunsaturated carboxylic anhydride and
an unsaturated phenolic conpound and at | east one second unsat urated
conpound 10 selected fromthe group conshksting of (b2) an unsaturated
conmpound havi ng an oxetane skel eton and (b3) an unsaturated conpound havi ng
a tetrahydrofbatniskelainad asd the radiation sensitive conposition is used

to forma cohored al By@fat16n 2sedbet 1 vl @dhds BENGH t ¢ Mo £DSPRST (AP
according to claim 1, wherein the alkali-soluble resin (B) is a copolyner
of the firsﬁohﬁ§§FErag@daébﬁ%5®%6‘%9hu?%%1%%%&%uﬁ§@éﬂ£§éﬁﬁ3@ﬂ&l ing an

oxetane skel gt,00mas %Hgoﬁg?ogdpﬂ8§éﬁﬁ£9ﬁéﬁiEQHPBH”?ni@QaQ&r? REPLYHEr Of

the first unsaturate ound an unsat urat ed conpound having a
t et rahydrsof ur an skehetahkaki-sdbulskbe onels imsER)uriat ed cprpomet: o (Bie

radi ati on sensitive, conposition according.to clai 25 1 ein the

i kali - ool ube FERFR PR T A T ‘il St dhesa Bt Bpound
and the unsagubapedosoiBeing obaxhngnaatexetedecskiebey dic andi dhearwnsat ur at ed
conpound having a tetrahydrofuran skeleton as the second unsaturated

conpounds. 38N2A2tWrakeecamborgl ieARm R ¢ RBAS LaaEUF BFRE PIENGhiche
radiation segsibbifiaCoAROSE! 1 8Rst 0bnt 0Eba dufoh 06 £LeLaYEompdindny One Of
claime 1 to 3. 94 5. A color liquid crystal display device conprising the
col or filla erselectadnfyom the group consisting of (b2) an unsaturated
compound having an oxetane skeleton and (b3) an unsaturated
compound having a tetrahydrofuran skeleton, and the
radiation sensitive composition is used to form a colored
layer.
15 '
2. The radiation sensitive composition according to claim
1, wherein the alkali-soluble resin (B) is a copolymer of
the first unsaturated compound and the unsaturated compound
having an oxetane skeleton as the second unsaturated compound,
20 or a copolymer of the first unsaturated compound and the

unsaturated compound having a tetrahydrofuran skeleton as

the second unsaturated compound.

3. The radiation sensitive composition according to claim
25 1, wherein the alkali-soluble resin (B) is a copolymer of
the first unsaturated compound and the unsaturated compound
having an oxetane skeleton and the unsaturated compound
having a tetrahydrofuran skeleton as the second unsaturated
compounds.
30
4. A color filter having a colored layer formed from the
radiation sensitive composition for forming a colored layer

of any one of claims 1 to 3.



94

5. A color liquid crystal display device comprising the

color filter of claim 4.





