1 RABI ATI ON SENSI TI VE COMPOSI TI ON FOR FORM NG A COLORED LAYER, COLOR FI LTER
+AND COLOR LI QUI D CRYSTAL DI SPLAY DEVICE Field of the Invention 5The present
invention relates to a radiation sensitive conposition for form ng a col ored
| ayer, a color filter and a color liquid,crystal display device. Mre
specifically, it relates to a radiation Sensitive conposition used to forma
col ored | aye f ! ! t L &8 d
ot et i on t B G e Bl e o D
devi ces, a col @OLOR FEL TR AN &O0IOR0LEQUIRY ERYSTARe & ISPhMYt REVILH at i on
sensitive conposition and a color liquid crystal display device conprising
the color filter. 15 Description of the Prior Art As nmeans of

manuf act uri ngialgobér thel tatrehyiofi Nng a col ored radi ation sensitive

conposition, there s known a nethod in which a colored radiation sensitive
conposi ti®n 20 is APPIRTRPIY aNEEDEEPRISIGTSE SAFTRALBT BTG ¥ | i ght
screening | a%%ﬁlpB%‘i't%nafgfsﬂdﬁﬁr&aTat e50-284 ]E%[y‘ | andot BeNE { Nee Ard
coating filmis exposed to radiation in a desired pattern (to be referred to
as "exposurea bdetrernhiqerd cuwbtddydispddyt devbrai n MutersnEcdd iscgrlaf.er to
JP- A 2-144502, and, 25JP- A 3-53201).. . Ln the technical field of color
filters, t helFeﬁ%}a}é%%r?tosgfroard%ta}]ﬁgelqnorsﬁgaltp:ilyglCsom n%sclg?la% Ut #9 fgﬂ%a“ t he

col ored radi at tohogedsiLihiee aeapPadi fFooncalerbecdoeng sevenge. ifhat is, in

addition to the sensitivity, resolution and 30 pattern shape of the col ored
radiatidﬁ)seﬁ§FP?WésééﬁBo§¥9iSﬁFI?QE?QPaHXEetSOEORﬁHéqVé@iﬁfysBﬁlsolvents
and adhesi ongt @ §a§5b§haak818£eiﬁ&?énﬂh¥ktﬁ useedcb8r hheopbyeksipad bl ack
matri x and excePIent storage stability is strongly required for the col ored
radi ati on seh&vihgeacerdosed ilayvarsdeomed sram Phe radirt ¥on tsansid iavd i qui d
conposition LoLng .a | ye om Vi L nt e Rr tion
control of c%?@%gkgkggpséﬁﬁbéegé%ggcgkégﬁgigggggéglggéaiggd$%§?§% sensitive
conposi ti onscoapratiagt thkycbhegefidgarrenents fully. 5 Sunmary of the

| nventi an It is an object of the present invention to provide a novel
radi ati o sensitive conposition for formng a colored | ayer which has
excel l ent stpeggeiptabhl bkytas 8rhibguadt10 conposition containing a sol vent
and provides™pixel's and a black matri x havi ng excellent resistance to a w de
vari ety of sol vent3safgaBgcefl | BHRUERIHEST BRI td okubsiiHier by using & s

anot her obje h : L ; i a fd1l d a

col or |iquidg%ﬂggFgl98?%%?3951§Q§§€§%2$ %%Tgég%%ﬁg%tggg%gééﬁiéﬁgggggiof t he
present invemethpdwihl whicbne apharedtrddiomtidre dexldidviivey cbegersiftiicon.

Accor di to,the esent invention, firstl he, above objects and

Advant agds of 5t RRDbTESdrR & FUBREFBhears et REiaq 20 ByPALFLaP & L ¥ensi ¢ i ve
conposi ti on gerBehshBgl4dyer b0l andes{ Bed phtaddeal lansolubkg 4188ither O) a

pol yfuncti onal nonomer and (D) .a photopol ynerization initiator, wherein

the al kal i - sbRELAELeRGRRYIMT ifd 1g &86¥RAeRd d1o KB aki OB (e Gifs imadst

unsat ur at ed d | gt t ‘ %?55 Sisd idy Wsat ur at ed
carboxylic a@?g?ggﬂ é%gagﬁrggggfggﬁbggf%?cgg hy&?&ge}gﬁgﬂgﬁgﬁﬁ§gturated
phenol i ¢ conpeurdonad e obsasn onkosaiced uhzaterdtedPecdnpolidiSe2laest ed from
t he group. cop Léﬁ%@gBQBl b2) an unsaturated conpound havi ng an oxet ane
skel et ori""and ?b ) "an~unSaturated 30 conpound having a tetrahydrofuran

skel eton, and the radthéi bacsrhsali ftetdnpdscdion filuses, tohéorm a col ored

| ayer. In the present invention, the color | ayer nmeans pixels and/or
a %| ack matr F‘;gutigemgnts Por tr}1e r);:lormed p?xefs ande%la matr?x ar% t%e

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



According to the present invention, secondly, the above objects and

.advant ages of the present invention are attained by a color filter having a
colored layer formed fromthe radiation sensitive conposition of the present
5 invention. According to the present invention, thirdly, the above
obj ects and advantages of the present invVention are attained by a color

l'iquid crystal e.c i E}Q@ 0 fqt ent

i nvention. %‘g (?Pl\%%letdﬁ? a%Enbg ma(%tdgJgn tq(af‘n\égﬁk%%ﬁ&ng éﬁv&ﬁ?present
i nvention w tftrohxa:mbesraemednltmﬁehalprdmxca:Jloruudatroﬂzamiﬁ gbilom Seltxng ve
conposition 15 - (A) col orant - 1 Tge cgl.o%ant in thg.g,r esent invention
is not |init8AWEESL pSPEV Ef}ltépnégjl GP-8h8% §3CUPtABPYSE§BF&CEET according to
the applicat eRpBYLReSRsOtahRetobhaiBEY enkee behhiekembhtBRYubEya pigment,
dye or natural coloring matter. 20Si nce the devel opnent of a high-definition
col or ancb heat resistance are required fora color filter, a colorant having
hi gh col or d%\ﬁﬁhﬁ?gbblf' ttyleaggvghg@igeat resi st ance, especi ally a col orant
havi ng hi gh conposition is preferred as the col orant
in the pr esent 25 Ihvéat annobj’hetecbﬁr'eheaptr@sgamlm\mrgtrm tor rrovintte gani c

pi gnent is preferapl and a ani ¢ ment. or_carbon _bl ack i
particul arl yapﬂ%‘f$5%fi gé@& Senditiv 3%?§%gb?ntfﬁ’§ LoD AR E T gment
are conpoundg aglaswhfic@dhalt exaednedp etophgeeBtsbateei,daBgat 0igakiar i ndex
30(C. I.; issued by The Society of Dyers and Col ourl sts specifically
conpounds® ha¥PRGOBAE 1PBI FOREAFNEBEOR IMaEsnYy end prﬁuﬁré@ﬁspleels Y rent
Yellow 1, C 'quF eld 2 r@gg Yel | ow
13, C 1. Pi gr&?%r?'ltg e F%&ﬁ%‘l“{?%é e}&él&gn%%%t%eﬁ ov<\:/%1g'% o ‘I%é?’l gnent “Yel | ow
16, C.1. PigménsoYekehtw and exlcelﬂ?egﬁreatih&ehbuwt@Oa @ubstPagarent Yel | ow 24,
Cl. Pignment Yellow_31_C.l..Pignent Yellow 55 ow 60, CI.
B girent el | ow 61 TE F5 EPGRBREGBPFSY, BS. LhECOF SRy nelveRbiPRWFIT, C 1.
Pi gnent Yel | gwot3deCal coPbgnenl t¥el badv d4colot . 1 Ripgi@ndryedd DVd G145 | -
Pigment Yellow 83, CI. Pignent Yellow 93, C.1. Pignent Yellow 95, C.I.
Pi gment el | Q\ﬁ/"g?e -C.1. Pignment Yellow 98, C.|. Pignent Yellow 100, C. 1.
Pigment Yel | ow 101 fel- o@@é’@ tan@hh@%ggées%f £ hkOp P 9BRPT 3 il il 1011 06,
C. 1. Pignment Yellow 108, Pigment Yel | ow 109 ? Pigment Yellow 110,

Pi gment wYelll b@con®, apphrreRitgfgem vael 6wllgm1n@ deSPlrngmonYel | ow 116,

Cl.

C.I. Pignment Yellow.1 . Pl t.Y w.l C. me |.ow 120,
C. | . Pignent Yel CC% é,gg&? Ehgﬁgﬂ%sn%n%eﬁfrg%%%? €1:5r ]1%’ E'BSr%ﬁ el | ow
128, C I Pl galhsﬁat:thieirhd)wdir&&ta@els oPIﬂ]TEpfeé’eht ouwividftidn breRitgreitedrel | ow

139, nment Yel |l ow 150, I grrent Yel l ow 151, C.| ment Yel |l ow

Too' €120 pi Bt TYORPeRoTogenEi EivE) BRBRDSYEL POVFEBRELEINT BAOTENt Vel | ow
155, C.I. Pigoeat-aXel | o Hebalkalli-BbatBne 2ésivel |(@w é%lﬁﬂneﬁéﬂ@nt
Yellow 168, C. 1. Pi grrent Yellow 175, C. 1. Pi grrent Yel | ow I80 and

Pi gnent Yel | BANO8ST @nld (P) gre PhobORAGEMET 1 AL 1 ORj gﬁéﬁ@aepéngyhsrem

Pi gment Orange 13, g 6 .

Pi gnent Orange 17, o algbg %%lg)g% ge%ﬁn @1 ggng% %ﬁ%a%%e“%ﬁ Cl.
Pi gment O ange $6as€ bnePfgn’Bntuﬁ)sangeaSBd ébmpoﬂn@nwle@@ahgﬁrdﬁ) tHe | .

Pi gment (range 43, I ment. Orange 46 Orange 49, CI.

bi gront & angeckp cenpisEIBTRE Eranggatrracer caraRERL 6 Ang8 630 C 1

Pi gment O ang@s@4urbted dgimarl (& aﬁﬁ?dfidéfadldQuh unBagiRat Qg 3y3; C.|.
Pigment Violet 1, CI. Pignment Violet 19, C.I. gment\folet 23, C. 1.

Pi gment Vi ol @PmPQ’uné PndPF‘érréﬁ?S‘V &Rt S§2°né pnsp b‘%éﬁ?dVFGI“EPuBQ and C. 1.
Pigment Viol gk138tel lfrohal' Qﬁgnbrgﬁﬂ éon&étnﬁ’é%‘?ntbfﬁda@’urg\szltulpdtgé@nt Red
3, 5 CI. Pignent Red 4, Pi ghent Red ment Red

Pi gnent Red ?:omgoundphgvmng ame@mta@el sk@itgh@ntambdbg @lunﬂfgmed?ed 10,

Red 15, 201 SOlmabE Seteign & T At el Rearan, g Rk IERh, BB fue B 18T

C.I. Pignment rBadat9onCsknsRitgrentompds2tiofs. is Psgdend fethm22,cfldredi gnent
Red 23, C.I. Pigment Red 30, C. I. Pignent Red 31, C.I. Pignent Red 32, C.I.

Pi gment Red 3#YSE:l. Pignent Red 38, C.I. Pigment Red 40, C. | . Pignent Red
41, C 1. Pignent Red ¢Re ?relsentphﬁ%mzléﬁ R@He4§oior§dl 1afgMRBAnREd 48: 2,
C. 1. Pignent Red 48: 3, Pi gnent Red C.l. Pigment"Red 49:1, C.I.

Pi gnent Red @ga@lscmd/pirghe@tlaléé:dn\a@rix Cl. Pi gnent Red 52:1, C.1. Pignent
Red 53:1, CI. Pignent Red 57, C.I. Pignent Red57:1, C.I. Pignent Red 57: 2,
CI. Pigment Red 58:2, C . Pignent



15 Red 58:4, C. 1. Pignment Red 60:1, C I. Pignent Red 63:1, C.I. Pignent Red
63:2, C.I. Pignment Red 64:1, CI. Pignent Red 81:1, C I. Pignent Red 83,
C.l. Pigment Red 88, C. I. Pignent Red 90:1, C.I. Pignent Red 97, C.I.
Pigment Red 101, C I. Pignent Red 102, C. I. Pignent Red 104, C I. Pignent
Red 105, 20 C.I. Pignent Red 106, C.I. ﬁgrrent Red 108, C I. Pi grrent Red
112, C. I. Pignent Red 1 Pignent Red. 114.. C.|. 122 Cl.
Pi gment Red 123, ]F‘%Jgr?‘r%% %ifﬁe €. rﬁf%ﬂﬁsjh?n (goiéﬁﬁ ePl gnent
Red 149, C Iab&fgneﬁﬁea.ed and, adsrantafg@gr&m d?&dplriﬂserﬁi Ilnver@mem aRed 166,
C.I. Pignment Red 25 168, C.I. ment Red 170, C. I. Pigment Red 171, C.1I.

Pi gment Red atbaimed byPAgiRIAr @égtﬂuha\(}l}g apiRIrRd ReyeT7EOTTREq Ty nent
Red 176, C. I nt Red 179,

C 1. Fnnt T TR0R O, Bl ehGhl© e ae S e O he Hed 7. C 1

Pi gmrent Red iB88entCiobn. Pi grrent 30 Red 190, C. 1. Pi grrent Red 193, C. I. Pignent
Red 194, CI. Pig Red ment_ Red. 206 Red 207,
C.1. Pignment Red %Co’fif%rng |g'f‘rle‘?‘nprl3§§%§0bnv@tflmh &%E Redgli

Pigment Red gB$ecEsland’haiantalied &ﬁ@he@ﬁesé?mgmm’enlaedn%ﬁe a@tlam%dgrrent
Red 226, C. 1. Pigment Red 242, C. | 6 Pigment Red 243, C.I. Pignent Red
245, C. 1. Pi BMFOR@H 121591:11@FYSF’Pbr?éLrﬁP1Ré’dd9'SSCequprlilsdﬁ’@n¥h¢3§d>1%4 and
C.I. Pignent fRed.263¢ thg% egéggegﬁvglngeOAS C.l. Pignent Blue 15:3, CI.
Pigment 5 Blue 15:4, i gment Blue 15:6 and C.I. Pignent Blue 60; C.I.
Pi gment 1& een 7 and Cl. Pigment Geen 36; C.l1. Pi grrent Brown 23 and C. I.
Pi gnent Bro i gment Bl ack 7.

These or gani €=pHgheh Frey—b
re-crystallizati OnThéOﬂ)ﬂéﬁén'd mﬁem@n \ﬁllTDmbé n@és,@mlbéwrmfdé)e&me use.
Exanpl es of the above inorganic pignent include titanium oxide, barium

sul fate, cal BFURIBYPEBRate, zinc white, lead sulfate, yellow |ead, zinc
yellow, red gp@naeXbfesdrsiti68 L6@PofX+g6n(111)), cadmumred, ultranarine,
Prussian blu green, anber, titanium bl ack,
synt het i1& | ron @aciolarartarbon bl ack. In the present invention, the
above organic pig S r.ga se one_Qr__in

conbi nati on 20 of nﬁ?\% %(?Pén&oérﬂeg i Qb%t ﬁk%aggﬂk 15@&’ P?%Hcoér:ﬁl%)ﬁagﬁo 1te|g

exanpl e, onetora mare iendax c:on)ognmnfﬂsisalsalpabﬂyr ablgcueechdcmzfd)mg ioxel s,

and two or e organi c_pignents and/ or. carbon bl a e preferably used to
forma bl ack® hﬁt ?Pgﬁl?ﬁtﬁﬂ’g BYEBRHE ?ﬁv%?l%ta%%%gs?ﬁ %gfjo]ft‘?lﬁe Frticle

25 of the pigapnbemayphementi oapt! ¥rmRdthi-gd by1arpPeyynRFcbef ore use.
Exanpl es of the pol yner used to nodify the surface of the particle of the

pi gnent 20cl ude pofymee sthi davedapmsyty PLAagh paiysdet tmtt temaniarakng
avai | abl e pojLyOprs ?fy‘é’t JOYRRS §‘eé‘95rgds St S Eglérpfﬂfﬁé'f S X tgr esent

i nvention, optl onarl e colora e used i n conjunction w
di spersant. having H’i@admhmr (diesrpdlopabulm;y aod hx@hmief_a,t Fesdtsitamice,,

ani oni ¢, nonioni ci ?T? étiéc as'tlfﬁcone ete or { uor i ne- based sa fact ant .
7 ExahpPes3 BoVEAREr PAYHAA 1 FE | LER PoTYTRYE? N SHER B Ky

et hers such ascpmbysxyebhylenerépetryéd eddathe pdvaraed iyl ene pheseylt et her

and pol yoxyet hyl ene ol eyl ether; polyoxyethyl ene al kyl phenyl ethers such as
5 pol yoxdpet hWEﬁ@thQBct ymtﬁreﬁ'ﬁﬂ’r%t e R %@@%Ioé‘né‘nn 1ﬁ6>|¥ﬁla|5‘Héfnyl

et her; pol ye#:*ﬂéﬂn@ﬂ@ o %@'feghﬁigre&%éu%'ﬂdaénlflﬁlg{a%{l@’ gﬁeﬂEY&@ca‘i‘b'o%‘”ate

and poI yet hyT ene d| stearate; sorbitan fatty acid esters; fatty acid
nmodi fi ed pollyéet:br ss pertmugzaahynerﬁﬁ@lrabbﬁ poegur et hanes; and 10

pol yet hyl ene i m ne & gv nder the
trade nanes of KP ?Jgﬁ agﬂn]égeafé laé Iffi?é"%&g&géf 9 @lé?%ltd%Kyoei sya

Chem cal Co.¢lhsdifjieé& iﬁtma éogrd'quem Pigdents Aaqrditrdy o d\@mn‘ dadesf
Dai ni ppan. I n

and Chemi c | nc. Fl or ad of Sum t oo, 3M Llnlted) Asahi
75 Guat dtand Skt 7 oReRER RkarRecpasteBh OF bess BRIt S byk (of  BYK
Chemi e Japansﬁ@%1f§6§l§9|§Bﬁ§§ﬁné§fh§@ﬂﬁ§atﬁ@ foll8wing color THESE
surfactants naybe used al one or in combination of two or nore. 20The anpunt
of the surfaéﬁaﬁt Bupbeférably 50 parts or less by weight, nore preferably
0 to 30 parts b 090 1%01pa£>E§mQXt"‘€é9f&w°§ tdher cqlj ?}En
i on can be

In the present |nve |on e radi ation Sénsitive resin’ conposi

prepared by ¥el3lUbtvabie CL'rEIh(Idi.grrla)ft e 1laxanpBe, Ci I . cRigentprgdread 12y, m xi ng
t oget her the conponents (A) to (D) optionally with a solvent and an additive
which will be described hereinafter. Wien a pignent is used as the col orant,
it is preferably mxed with and dispersed into a solvent optionally together
with part of the conponent (B) 30 in the presence of a dispersant while it
is ground by a bead mlIl or roll mlIl to prepare a pignment dispersion which

i +han m ved wi+h + he ~roPrmAanoaont ¢ (R (Y and 7M™ and Anti Aanal l vy vwmath an



5 10+to 50 parts by wei ght based on 100 parts by weight of the pignment. Wen
the anobunt of the dispersant is |arger than 100 parts by wei ght,

devel opability may be inpaired. The sol vent used for the preparation
of the pignment dispersion nmay be identical to the solvent used to prepare 10
the liquid radiation sensitive resin con%osi tion which will be descri bed

herei nafter. . _The t t sgl f t repay atd. t he

pi gnent di spgrgi' o%l%erbtr grrglriawl 5;% 56%%-08&%8{{311‘%4&15%%%%?9% ,ﬂl%gr_'re(egt

pref er?bl y 799111_'6_w9§)®, paris Hr:i;gm@thYtetlba_ﬁuedoonclmo pﬁgmgnﬂSYé)yla\/glmlt I of the
pi gment . 0. prepare _the pignent dispersi in ead mll,

gl ass beads SrItiEhEﬁ?%lg%gﬁé.WagInf'& 'dgé ?BF.%nl%bE?'o:gs%t gplﬁ?‘erﬁﬁ are
used to m x @ad;diy;SEE! S€. B. BNt Miadws 8hUt LOR  COIGMESE N B W BN, a

solvent and a dispersant preferably 20 while it is cooled with cooling water
or the li%ke.C.I. Pigmgpt felliowy7t ate lof PigBeptatsl 1ew gref €r AbIRLBENR 80 %

of the capaci e mil, of ~t he pi 1 ution
injected is Brgé%gl;qa?)?y gb%btp%%%@(;@q%g?%ghecégba@%%ﬁgﬁ' ‘{%}iéfc%]ﬂﬁ@ The
treating tine.Is pigheialyiel 12y 231 «C 50 PdgmentiekElqw ofser @bl y Bidneri25 hour s.

To prepare the Ei ment disper.sion. b ing aroll mll, athree-roll mll or
a two-fol | miFRIPE Sded 1k MLESRE UPLpera 1 fe Tpi GieREn: Yehies i on

preferably while btgineneo@kedow tibigoel rngpvghentovel hewl e, 80Fhe interval
between rolls is preferably 10 pmor |ess, and the shearing for.ce IS
preferabtld aBadagmenggsYgyaryed 06 ThE - Fr Bt IgNE | ¥l 1@W pk & erGbl y BAAmeIB0 hour s,
nore prefera t 5-hqurs. - I i ~Sol yhi i The
al kal i - sol ub?%xrlégiﬁo%’ncf e %lr sece%h Ylg?égﬁtllklidn’ Fé?él%oqgnoelrrgénggl%?w(lb]ﬁ’ at

| east one fi CsT.uRsgmenit ¥Fe¢ldowpddad SelecPédgménbn¥ehdogr dlp, cOnSisting of

an unsaturated 5 carhoxylic id n unsat ur carpboxyl j c_anhydride and an
unsat ur at ed ﬁsPISP?c Eﬁiﬁguﬁgs(tg'ﬁe #%%‘??%3}%21%% P]a%'l oéﬁ'sagtllﬂmeﬂrgd
conpound” heyeinaltezo, @nd.api%m veneowecandcuns aiymddyeomseund sel ected
fromthe group consi sting_of (b2) an unsaturated congound havi ng an oxet ane
skel et ont&andC18 - ( B3pmgntuXsalorated  conpouRdIRERFngealewt aAydFefur an

skel eton andpi o] t iC er i r r I (A
and has sol ug:léfnté?%l gggr@lggl g/?f g’e\i}él %ggrpéﬁv%%{i%?ulsje% ién'w(; ?ei\?(e?r[eggﬁt ng step
for form ng ¥eddbwrkwd | &yér.. PSpeitf YeleraridlesCol . thgmatarelsowuld2 resin

lntat ur ot d CoRpoRhATRLY: NG AR oRGRanS . SkeP SPRRIEL ACbLoPobBF el £ as.

"oxet ane unsgtigmahedyedapaunds, her ei npf deent Y&BR2)ow mpolyner mfgnéhtaci d
unsat ur at ed con'_pLound and an unsat urated conpound_havi ng a tetrahydrofuran

h
skel et ortQt 0Y2H1BY 1&F efrdd RPIMRNE YeilaNyhbr Gr An RieERr 48 edo¥ dnifound”

hereinafter) card eB3heatrCORONYGEN 80! 2l aCid pRSAEHEavEd16QMPEYNd, an
oxet ane unsat urat ed conpound and a tetrahydrof uran unsaturated conpound.

Exanpl es of €hé&.aBbgeenhsaranae ed carlbo®jbimenicPdangd 25 GnkatRiratesd

carboxylic agi hydri de_ous. I sat.urat qygg? i he

copol yners (éf’g‘r@%é? ang(%l)ﬁen%{]Sjcfga%@%sgtqurgf éd ﬁgﬁlﬁ%g?boxy SIécriaéc’i ds such
as (neth)acrylic Btgment Catamjeclacial,I abPdhmentamrande 2a¢i d. and igjmaredri ¢
acid; unsaturated di car@oxyli,c aci ds _and anhydri des_30 thereof such as

mal ei ¢ aci d, OFBPEEc3 Anh§df i det TV T @SS 4 i FalonPtIBEMH, O3

anhydri de, Cbt.EaC@i‘%ﬁeﬁ@idisar@e“l@QQﬁle. 2hbidht deranse ABSacoNni P idfiedit
unsat urat ed pol ycarboxylic acids having three or nore carboxyl groups and
anhydri des t RERBEE; 4 fronoNret P TRIW SHBERarRy| Fedt eFEImant dfrange 51,

pol ycar boxyl c +acg I r I sushtass;
nnno[2-(neth?égfy J@IOX%S%ﬁy%%gﬁ%é?%é§é§2%§8ﬁ¥<1ﬂhﬂﬂ9%3, €% Pigment

nmono[ 2- ( nret hpaengkoghoxgefhyPighehtl arangandl amdrd. I netigmendy Wrsrere of a
polynerzggvigg_a carboxyl group and 5 a hydroxyl group at both term nals
such as - carboxypol ycapr ol act one nono(neth)acryl ate. Qut of these
unsat ur at ed canhomydmentoiitsiend ,ugsat up agmshicaribdet o, aci d. ankpdritdes,
nono( 2- acryl oyl ox ethyl&succinate and 10 nono( 2- acr onloxyethyl)phthalate
are avail abl 1@ﬁe¥h83na ket RHEeent felQhedde Snafed - of1gment "Violet 32,

Li ght Est er ROp- ¥Bapd gt FsbeetHon MRE Cof Kyeshehe tagaky 8., Ltd.),
respectively. Exanpl es of the above unsaturated phenolic conpound out
of the acid @Gndat Bignedtcepdunds Ii.nEligdenturked &r,atCed .1BighenblRed 3,
suchaso- vi nyl phenol, m vi nyl phenol , p-vi nyl phenol , 2-nethyl - 4-vi nyl phenol ,
3- et hyl - 4-vi nyl phenol, o-isopropenyl phenol, mi sopropenyl phenol and
p-isopropenyl phenol ; and unsaturated naphthols such as 2-vinyl -1-naphthol,
3-vinyl -1-napht hol, 20 1-vinyl-2-naphthol, 3-vinyl-2-naphthol,
2-isopropenyl-1- napht hol and 3-isopropenyl-1-naphthol.



In the present invention, (nmeth)acrylic acid and p-vinyl phenol are
_preferred, and (nmeth)acrylic acid is particularly preferred as the acid
unsat urated conpound. 25In the copolyners (Bl) and (B3), the oxetane

unsat urated conpound is preferably a coggound represented by the follow ng
formula (1) (to be referred to as "oxetahe unsaturated conpound (1)"

h i naft d ted by t 'l Qi f I to b
et orred Lo S0La R AR Aeat ot at SUTUND O Sr2) - her BARERE G190 511 RRy
R2 111 CH2=-€: €. Op{&a@t REG 7R3c(1) pigrhén®ORECE] €. RS Bigmétie Radmyl a (1),

Ris a hydrogen atomor al kyl group having 1 to_4 carbon atons, R_is a
hydr ogen at ofi &k %}%Wn’grl%ﬁ% Iavichd -1 PigmgnEaRe8nl bt dns!l - RALIMENt R8dnd R5

are each i ndependent |y: I at f buQri al : aving 1
78 def %%%%tgy@gh, emr fbughbAe RL@Ms aldkyl | ioRdravi ng

to 4 carbon atons, fl roup having1 to 4 carbon atons or aryl
group hawd ngR&dAtls ,20. TartbigmenttoRed 1dhdCnli Pigmentt Rg@rl8of COIt RigmerRl R2 | |

CH2=-C-C-0- (CH2)., - C.C-R3..(2) Q0-C:R4 | c_.R'..1.0_.(in egEo a (2., R Ri,
R2, R3, R4, %aéﬁad ﬁ-ﬁﬁ’é@e&’e Fﬁ%%i'nctﬁepa%%\?&tf%‘?ﬂé:}a 1%%819‘“%’?“ In the
above fornul aeq(@h), and. (FE)gmeanarpie ,of . t heigrert Re@BA ,havi n@ikmiedt4 carbon
atons represented b 15 R3, R4 andR5 include nethyl group, ethyl

R, Rl 1 R2!
group, n-prop§a 393rloép,I - iRigmsifA R, Cnl bithPmegitoRpd 38 bht § FGB@Rt

sec-butyl graug ANdct TbWMndHORRBd 41, c. IPRMRIER REqURE &L ¥ @aldndncdr oup
having 1 to 4 carbon atorrl)sgn}epresent ed by R2{§ﬂ4122, R4 ‘and R5 incgllﬁuéléle

f I uor oneitthy| Re6 48 cup C-di-f Pigmentthad 46r8ups - I r iFigrensBety4s g 0p I .

1-fluoroet hyl.qroup,  2=f| yoroethyl grou 1-djf | uor hyl. gro
2,2,2-trifl u%}%@?ﬂ IRS?OJ&Jg;&pe tgf |%%$‘%§I%%>l}?e%r‘io%-p1,' h(‘g'g‘tr['aﬁ]@g‘}e E{‘ﬁi‘ﬁ&dopw
group, heptahibugr o€l 1pr bpyhegt OREA BONAT | OOX O- PipHéNt REQUP2:2D C.I.

nonaf | uor o-i - but yl rouE nonaf | uor o- sec- but )él group and nonaf |l uoro-t-butyl
group. 12 PlgmenE%eﬁijp 8s 1ofC t he PABPRNGRRD SAavt n- 61GmePE Ra% R lat ons

represented by1R2p;fRenfRedG R | RCUde BheRY! REH 4P, 2 0-d O Y |PiQ_fnf&')3’
mtolyl group and p-tolyl group. Exanples of the oxetane unsaturate
conpound§ 1) Red 58:4, C.I. Pigment Red 60:1, C.I. Pigment Red 63:1, C.I.

Pigment Red 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.
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clude (meth)acrylic esters such as 3-[(neth)acryl oyl oxynet hyl | oxet ane,
nmet h) acryl oyl oxynet hyl] - 2- net hyl oxet ane,

met h) acryl oyl oxynmet hy1] - 3- net hyl oxet ane,

met h) acryl oyl oxynet hy1] - 2- ethyloxetane 10

met h) acryl oyl oxynet hy1] - 3- ethyloxetan

nmet h) acr yl, oyl oxynme 2-tri Iuoro

t h) acré Fﬁﬁy%%% 5 pe Jaqq‘%%égéxétaﬁe Pigment Red 254,
th)acryl eyl pxynehhyRda 2phenyroxpi giént Red 264 and C.I. Pigment
t h) acryl oyl oxynmet hyl] - 2, 2-di f | uor ooxet ane, 15
t h) acr fe@yRéRynet hyl] - 2, 2, 4-tri fl uor ooxet ane,
th)acr | gyl Y, 4, ety r t ape i
et h) aér?/l og?f%‘“?%?h%ﬁ%x% i nc‘e‘"f i 3hleier B9XEL 28€3, C.1. Pigment
mets) anL;aIeOyBe)xyeI hy.l]Bl,'_gmm'tm;%[Lugelané and C.I. Pigment Blue 60;

me: EIZ lOX gﬁihéﬂe ep. ge §X§ta egment Green 36;

nme
”Eth)a@rI|OPh@%&QEhB¥bwﬁ eghmhaxetanepl ent Brown 25; and
met h) acr §onyeth 1] - trlfluoronethy?mxetane

me
nme
nme

NN 3

33333

t h) a€r - oWiemeath iFC§ BeAndf Cudr oBLAPEBcBAREK 7.

th)acryloy t

th) acryl oy géé%tc%yﬁnfc gbgﬂﬁ’\géﬁl{g t §n§1f1ed by sulfuric acid
rmﬁM)aweybmyb@m&éuhytponﬂ25¢1Nentlgéeaoxagane andombination
neth)a%hé ?é%tgén% 2,2,4,4-tetrafl uorooxet ane. Exanpl es of
et ane §tnd (2) include (meth)acrylic esters such as 30
t h) acryl oyl omxa:mpmyb] eXethBeabove inorganic pigment include
t h) acr onloxynethyl] 2- met hyl oxet ane,
t h) acr PREFPSKTEFATE] - Bardtly FYtéphRe, calcium carbonate, zinc
th) acr yhaylkoxydry I%Yll]faﬁlzema%@l’i&%q'éﬁae’zi%c yellow, red iron oxide

th) acryl oyl oxynet hyl ] - 2- et'hyl oxet ane,
t acr y(Ir@y]I @xymatp:hycl¢ BByl exeimdme, red, ultramarine, Prussian

th) acr h h xet a
neth)acry%o%% ?ﬁgﬁh % Eﬁ%r%f%ﬁ%rﬁhe?%y?o&eqr?Fn’ amber, titanium
th)acrbﬂewkoxwyamhythc31tbnfbuabknahhybaxebﬁnblaak
th)acryloylox§neth I -4-trifluoronmethyl oxetane,

t h) acryl oyl ox{nklf 1?%?Tﬁﬂﬁ9ﬁqQEdFHbt feoRBPYReOTgaNnic pigments
met h) acr ybewl oxyrgaAY &lp Bgnent afhaip et ielio¥ebaReor in combination
th)acryloyloxynethyl? 4- pent af I'uor oet hyl oxet ane,

t B &cr PloyWex pre MY E] - 2Yphesill BR¥t Reeused in combination. For
th)acr y y - bhe

t h) acr é}c%%/ﬁ:pgéy @%‘1& %% 09 eﬁ%{;gfég? aﬁfgments are preferably used
t h) acr ybo@dmpnrxemyl e deldﬂ wore oxgharie, pigment s and/or carbon

t h) acryl oyl ox th difl oroo et ane,

th)acréﬂ F ?é ﬁéf%r§b§yduFF oFBoX8F¥ng, Piack matrix.

t h) acryl oyl oxynehd\Wdesurft dntkueioaxetRdesurface of the particle
tﬂgacryloyloxyneth yl] -4, 4- di f | uor ooxet ane

acr PEOYRR BLGEERFITAE P 2Dt i PR LY R9ekitiHed by a polymer before
h) acr ylsy! %%%Eééb@ ﬂ)&pbﬁ%}fr\l&*i‘%@é’&q{@%dlfy the surface of
h) acryl oyl oxyne 1]1-3, 3,4, 4-tetrafl uorooxetane, 20
th)a@h@lpyt@xyéehytlbhetahgment include polymers disclosed by
th)a I y I n
th)a§%§ oél%éégbﬁy ne#%¥ gégég gvailable polymers and
th)aoﬂﬁb@mb&myébhyHhs@emeuhglaxphgment
h)acryloyl eth | oxet ane,
cp]) acryl Oy %f e§telt Ibggeqrh,ngptlonally, the colorant may
h) agly h%)éhoﬁﬁebthh%hnét@;bhy ax8t N84 spersant.
h) acryl oyl oxyet hy1] -2 trlfluoronethypoxetane
h)acryloywbgyébny@]dsspersau§r®ﬁetﬁ9roﬁ§ampée, a cationic,

h) a ¥1.0x I t n
h)a%%épbyldxég%ﬁg%% h&oﬁ&@%?ﬁegﬁﬁﬁé§é§aﬁgség or
h)a@ﬂmb&ﬁh@x%ebbﬁlbu&{aembatluoroethyloxetane

h) acryl oyl oxyet hy1] - 4- pent af | uor oet hyl oxet ane,

h) acryl oyl oxyet hy1l] - 2- phenyl oxet ane,

h) acryl oyl oxyet hy1] - 3- phenyl oxet ane, 14

h) acryl oyl oxyet hy1] - 4- phenyl oxet ane,

h) acryl oyl oxyet hyl] -2, 3-di f| uor ooxet ane,

hY arrv/l avil Avvieat w11 292 A A1 £ vinyr nAvVvat ana
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et her, (2-oxetanyl nethyl)vinyl ether and [2-(2-oxetanyl)ethyl]vinyl ether
may al so be used as the oxetane unsaturated conpound besi des the oxetane
unsat urated conpounds (1) and the oxetane unsaturated conpounds (2). 5The
above oxetane unsaturated conpounds nmay pe used al one or in conbination of
two or nore. Exanpl es of the tetrahydrofuran unsaturated conpound in

th I B 3) ¢ i t f th i

aci d sach as & et r AATBHEE Aot 251 T Toet P 2Er STt BT ahyar of ut an- 3y

(et h) acr yl apelybryethyiend wifyrly btevapswdntai pogoest ehgl afe (Laeirtyllacryl i ¢
id h tetrahydrof urf h | at 3-tetrahydr of I

(et hy 2o y1 aehes. (VELVRRyar BYAPPer SFORDY bt PORSE i) BT YV RY e r e

2- (3-tetrahygdiafur éﬂﬁékpx?b@wyyeéﬁywﬁacw@lﬁeﬁﬁ r PN EF Of sidnr yd

group-contai ning esters o 2-(nethiacry|oyloxyproplonic acid such as
t et r ahydriof uPPLY9KY2LIVRERg ar FBYLBRBY bpeohar e2nd-pel yaxyetby Lener yi

2-(meth)acrylo [,on 2 % ey of urysl Qxy

2-(nmeth)acry o%/{{)%){g%gir&%gygna lgeghgoé; %ﬁil%t ra%y%r%g% lﬁ/lyﬁc%tx%/ e[%gycih as

2- (et h) acr ypoyyvexhpiepeogayeolvidnybbrazenendepoip¢thgsesechlusol
(tetrahydrofyrap-2-y|)oxy-p-vinylbenzene, .25 ) : o

(t et r ahydr of aFFE?§F¥B§y-%Q’3?]ngﬁ%gﬁgéﬁfea%%% esters; fatjcy acid modified

2- (tetrahydr gbuybyt yk-exyet-boxyypaminyl heazened potyvwidhagébergnguch as
(tetrahydrofuran-2-yl)vinyl ether, (tet rah¥dr ofurfuryl)vinyl ether and

[ 2- (t et rhydPetUPFOYYFBRYEMBA | viFh§Feet CtIOLE 2RE Ppiaddehle ARéAS on,
tetrahydr of Uﬁ%ykék &rﬁ]&%xﬁ@ ?Jaabnl?aﬁé%%ﬁ K <&€Eé1*ﬂ%n§§ié/&' 1T e
ahydr of ur I (et n

preferred, and tetr ury )acryl ate a

[ 2- ( et h) acr ¢boy|Iaxd et hplollgifébwahgl KyfagrifsyeyChenicahdle aibedpar, t¥ Qalpar | y
preferred as, t t.et rahydrof uran nsat ur at ed ¢ ound. The above
t et r ahydr of uéaﬁe{m‘sed? %Fé E&téoﬁ%ou#géi‘#ﬂyﬁﬁgagggd(oaqogﬁén PPPR TdfRFat i on of
two or nore.chbgieaps| yrBes) ( Bi)ord&2) (& GunBHony3 M ptingnald)y, adawit her

contai n an unsaturated congound to be referred to as_"ot her unsaturated
conpound> hefFBpRAf 2BF) SBEREPDt hah PRRNACFH2ERSEPur abEd- LonPdinddoxet ane

unsat urat ed. papaURgcaldk bot G Ol KRPAIHALEI SLATBAUNG: Rorica

constituent conponent. 10Exanples of the other unsaturated conpound i nclude
aromati c vingpb.cobp8uhds such as styrene, a-nethylstyrene, o-vinyltoluene,

m vi nyl t ol uene, p-ui t n -chl tyrene, o-nethoxystyr.ene,.
m met hoxyst yr ene, %h%%% h%(fﬁafcyitraer%es,c mgg)\’/?%ylﬁoee&n%} I09rr1§?§l§l A ,l%f%lon
m vi nyl benzybfetiyl oet ere. p- vi nyl benzyl net hyl ether, o-vinyl benzyl gl yci dyl

et her, mvinyl benzyl gl yci dyl ether and p-vi nyl benzyl gl yci_ dyl ether; indenes
such as 4thdene and¥l}gn%¥‘ﬂ‘§1\;?nﬂén@?e Attt %%ﬁ%@gfesﬁ?éﬂya§onﬁaéitrﬁ de,
N-cycl ohexyl gl ebgkdgy, WeRIANY B ipFcdRrabl§cont 8i €6 He 2Qyhidiageni m de;
unsat urated car boxyIC&g)){es such’yas rreltp?ll?l r?ma?ﬁ) acrill at'e, (mety‘I:l) acl?gllqate,
(et h) acryl abase@nenh}aerprate, byswenghh) abryheat eolaragdr oxypr opyl

(et acryiate,  cLbnCBELLEREYLabEn: PRt oML il 80Uy (JEMN ogGY! at e
2- hydr oxyet hyks2nhyaimexs/idriopy lcafniee prapayieat by A setihabieythetlsod. For

2- hyd butyl 3-hydr, b I th | at 4-h tyl

(s ) o] abBatal byl 5 FRRErPPaTES tRS Y Th TeaRtae VA SoTRRneRtey|
(meth)acryl atg) ebeny) o¥HiBHANAE /Myl &, sd1tehboxyetdryladdmtRecinilcat e,

2- phenoxyet hyl (neth)acryl ate, net hoxgdi et hyl ene gl ycol (neth) acrdyl ate,
net hoxyt ri et Wil énkegf9eer1paat hereiprater - mithsk o MoFfiedte i Wd as

§ gt Eg acr By/: gtkgg%lw Prepys ene (i Aaaly, fIREANAGTY hakedi s8Rk ht o
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.



17 dicycl opentadi enyl (neth)acrylate, 2-hydroxy-3-phenoxypropyl
(meth)acrylate and gl ycerol nono(neth)acryl ate; unsaturated am noal kyl
car boxyl at es such as 2-am noethyl (neth)acrylate, 2-dinethylam noet hyl
5(net h) acryl ate, 2-am nopropyl (neth) acrerl ate, 2-di met hyl am nopropyl
(meth)acryl ate, 3-am nopropyl (neth)acryl ate and 3-di net hyl am nopropyl
(meth)acrylate; unggad uRbesh %ﬁ%wld1%%%@tm T prepdlinatidH of
(meth)acrylate; vinyl cyanide conpounds such as 10 (nmeth)acrylonitrile,
a- chl or oacr ytbmplgmenan@mp@yﬂmmes @@ﬁ@l’eﬂblms]aﬁ%r%% &7 dE&SSSHh as

(met h)acryl am de, . a-chl or ( | am de;
vi nyl car boxy?%@%g St ggg\%l nyﬁﬂgceta 1|\6_02 ?%%l ongint ﬁ%% )uétyrate
and vi nyl bepzeaéeabmpsnttw aquanettéleijwemght1®aalsti/¢erI§e1pllyelfea1ahﬂm vi nyl
et hyl ether and allyl IyC| dyl ethe all hat | ¢ conj ugat ed d uch as
1, 3- but adi ené? ‘F%oﬁ%@ﬁg n]BYd’FﬁJcﬁl'l:prbéﬁ ﬂdl%%#ﬁngkfevglﬂ %‘S%‘em)no
(meth) acryl yl_meﬁeup e tHY rah@%t%fatﬁeldﬂ@peﬁ@é@@t&@rl i t34eN as
pol ystyrene, poI ynmethyl (neth)acryl ate, ﬁoly n-butyl (meth)acrylate and
pol ysi | oxanel00 partsThEseebgher ﬁ%@l@?@bé 1 €¥nPayines Hwab’ée@sed al one or
i n conbi nati on of I it e

4R 051 gﬁ!}ﬁ@ used for th% *beregéerfae o ’b‘gcertr{ gu copotl yrer

copol ynmer (Bl) is prefera ol ymer erred to a
(D))" 25 herénepételi))norhaftibé Jaieritaa:satl aoethei dolmsat wsdd o preparet

essentially conposed, h) acrylic.acid and (b2) at.least, one et ane
inoat ur b EBApoH L ariaed oFy SHIP HEL B dins JdbRoMBPeag LR i ch il

3- (et hacryl gyl ggypet B¥L) gégg@ﬂgftgr( nmet hacr yl oyl oxynet hyl ) - 3- et hyl oxet ane,
30 3- (et hacryl oyl oxynet hy Ig -trifluoronethyl oxet ane,

3- (et hacryl oyl oxyFee hgnqunt siferfjleoxedyrat @OFn‘éhﬁ&f%PW@Wmﬂ%xet ane
and 2- (et hag E%h@%l;%&ég‘éﬁ)’l'&n 1sgfrlefﬂ rbqg%‘éf lx gt @8?;0 %h&‘?tv)eci dy (b4)

at | east one other unsaturated conpoun sel ect éd e gro
consi sti ng omoseywmereerdbiph&0yl talo®ionpalet s et el ghtetdgeat onl bt @ parts

2- hydro XY, acrylate aII (meth)acryl ate, benzyl (nmeth)acrylate,
gl ycerol fmn%?’n&?ﬁ?g}: Wakg B5PUSEYr ene 5 nmmcr ononomer and pol ynet hyl

met hacryl at e macr omes@are the plgmyrﬁ: apepéts cah oy us heg copehymani(Bl) is,
for exanple, a copolyner (Bl-") of (bl) an acid unsaturated conpound

conposed of ekéﬁﬁ)la%@%%r &dit@ndadPeads %Vjtﬁéétaaﬁéa@ﬁ%Fu‘Pﬁt@P‘b‘br?p&md
conposed of 1§ fﬁﬂnﬁl@f@m@ayé&xﬂﬁxa\(ﬁ@fdmé?e 28 g theORt L QA1 ciRE) at

| east one ot her unsaturated conpound sel the group consisting of
styrene, N phemprmallagm ae gmestthy b %@@\téﬂ)ia@m at@,sszeztmbmﬂwlably
(rmeth)a | aj e, I h rylate n th glycerol 15
nono( rrefirg/ac%g %1 et po%’ys{b %%ﬁexﬁg%ér%?r%g% rwég% ?y ?hy %Et hacryl at e
rracrom)gorr?r a (r:]owhéyfﬁrh(r@ dra):eOfo('dﬂé beadacid pwaﬂéwlﬁntwdogﬁﬁp@mr%d d
conposed o nmet h) acr |c aci an _oxet ane unsat urated conpoun
conposed of %lwé R w%f%rﬁ% 30gt hPF oxBeURe AhdRSpRiGTanty 2

(b4) at |ea$h128§ Qbfﬂﬁhéﬂsﬁﬁyééﬁ@@ £8 61 gcdwshd ramddhe growe

consi sting of styrene, N-phenylnal eimde, nethyl” (neth)acrylate,

2- hydr oxyet hizhe(aapagaty yohittdie ailhy. (Wb@h‘}ﬁ%@?llagetlmﬁaﬂz%llpr(e(f@ma)hidfr yl ate,
gl ycerol, (pet te r d 25

pol ymet hy rre?hggrg?) ﬁéﬁ%gl‘ ol'r[}gggné%){ég gag ng?%nﬁélfggf (bl') an acid
unsat ur ated conpound pacanmsaedhefpl(gumﬂt) dmsydarmambdr aning B2¥roah moxXdt,ane
unsat urated coppound_c

3L (ot h) acr 51 CYFORyFELRTLLD. OF i 71 GEPoREEhyPbkbt beISRA ERTHRAFPY (ba) a

| east one ot h@éﬁé%ét ﬂh@twwﬁdﬂz&@oiahﬁe)heﬁréf@fmbfﬂﬁ DL i00As sting
of styrene, enyl mal ei m de, nethyl (nmeth) ac?r%I ate ydr oxyet hyl

(met h) acryl aF@OlﬁFlI VFt{lnﬁPﬁ}éﬁﬁyY’éF%r ‘BEnE?? t#E®h) acryl ate, giycerol

nono( met)y acryl at e n iy{ﬁ; | at e
rracrormnic}z)rrer cop yﬁr(r;éa?' ?%Wﬁégor@l?br%eg' ?}%am sa?ur"{?£ %%?r/fpound
conposed of enéttﬁ)@(ahgﬁlamnwcfdraﬁdl?\ DZ)Ef&mabie'tahQUtlﬁ@atdymise@c corﬁb@nd
conposed of th) on 11-2- phepyl oxet ane and 5 nal |y
(a2t | easEBRETBBNGS M C R A bR D SRt e M maad

consi sting ob abyggnaeuhdsphenyl mal ei m de, nethyl (neth)acryl at e

2- hydroxyet hyl (nmeth)acrylate, allyl (nmeth)acrylate, benzyl (neth)acrylate,
gl ycerol mono(neth)acryl ate, polystyrene 10 rmacronononmer and pol ynet hyl

nmet hacryl ate nmacronononer; a copolyner (31-5) of (bl) an acid unsaturated
conpound conposed of (nmeth)acrylic acid and (b2) an oxetane unsaturated
conpound conposed of 2-[(neth)acryl oyl oxynet hyl ] oxetane and optionally (b4)

at 15 | east one other unsaturated conpound sel ected fromthe group
consi sting of styrene, N phenylnmaleinmde, nmethyl (neth)acrylate,

9 hyvidr Aanvviat vl ( ot KhY a~rr vl at o allyvl fnoat h a~rr v/ at haoan-yv/il1 ( nat h a~r v/l at



30 macronononer and pol ynet hyl met hacryl ate macr onononer. Qut of

t hese copolyners (Bl), the copolyners (31-1) and (31-2) are particularly
preferred. In the copolyner (Bl), the copol ynerization anmount of the
aci d unsaturated conpound is preferably to 40 wt% 20 particularly
preferably 5 to 30 wt% the copol ynerization anount of the oxetane
unsaturated co u p I 0.60 wt% particularly preferably 10
to 45 wt % andr(?ﬁegg]é%% y%ﬁga;?fz)gtgl %%éélﬁmunt of the other unsaturated conpound
5 is preferably 0 Tbe 74l kP4 - smihwb i efealaubllyl 1heq>ﬁ®sem%lrpe&numna:s y

preferably 1_to SQ wt t he resep ventlon
copol yner i za?l%?P‘ngﬂ['J‘?‘ff fbfLﬁeag tlljﬁ)?gt ar &t gdl%soé}‘rp%liﬁ'n%e &I\‘{b QU in the
copol yner (Skplakeegetrdint bhe gheupbeyesiapnies, of sadiastourdfegensitive

conposi tion which is excellent in the storage stahilities of the pignent
di spersi én aﬁérbﬁ&fﬂFﬁ@%ﬂ%o#ﬁ’o‘é???%ﬁr%%ﬁ@ﬁ%ﬂwyélé’oﬁvgbffirégev\ﬂ 3%

sensitivity, s a@glrE i gyt " en the
content of th gg%}fg%ﬁtég gﬁ%ﬁ&? ke ﬁé‘u §a| ned&le %%e copo ymaS(ra %1)\ép
preferably aunspbhywed(tt@n}jwum@‘r éTermiLrtacfta&;:) aodohynkeagElone srwcmdwafter)
of (bl) at Ieasttone id unsatcgrat ed co ound 5 osed of mg‘_dl acr lic
acid and (b3PERTPEEEIORRRRLY TR 5Rar %‘&pcco?fb%]lﬁ ct ed
fromthe gr ommo:omhﬁisart@u@ftea)cbmpbahﬁdﬁﬁmg @y bx e aBhB) Sice Ve todre aam

[ 2- (msth)acry Xl oxyet hyl] (tetrahydrofurfuryl)succinate and optionally (b4)
at | eastl®ne (b eF‘%HE‘ﬁf“EPEPEﬁdCS%EBHHds]éﬂéHl%dafF%ﬁ??hﬁdﬁ?%ﬁa’éonm sting
of styrene, Plke'ﬂeeashr%@ll@ Qecoxﬁﬁéﬁ%t IR §&£«yé§tﬁ Zb*ﬂ Qéex e
25(meth)acrylate, allyl (meth)acrylate, benzyl th)acry ate ycero
mono( net h) accyﬂarentpbﬁ))/@lrlylrlea«e geordritonen aandlbeﬂyn@eemlomer Mmcy:l at e

Copolyror (1 bb8oFar ot a5 L HAd R oo ot 4 Sod e SRS (b1) a

| east one aci d unsapecafed emampued @ﬁnpl@éeallmlin@@h)méyfe@lﬁcml and (b3)
at | east. one te rahy ﬁ%ffuran unsat ur at ed conpound conposed of

t et r ahydrof utP Vfie( hFaSrHPaYRERMRt; BPt3GHANPFAEHIRTEH FRBRPURBRETS her
unsat urated garMgYAcusstEeqt éém%d’aﬁﬁatﬂi@vﬂﬁ SUth AettSISdTES &o/Rrne,
N- phenyl mal ei m de, net hyl )acryl ate,” 2- hydroxyet hyl (meth)acryl ate,
allyl (meth) a@ifylraﬁé th@ﬁzWX%mﬁmesﬂtmaéede@md’mm(amaﬁ)t@m)y| at e,

ol ystyrene o] t or a
Copol yier (t OERb PeropoLyins 35" RnrAEHILARLRRFLICR' ClBOLARTERN R 0L T oy
| east one acudsansaatledtednpmmrm@umirmrgnaosedra]ﬁy(irrefmranrsy]tebetam dtand (b3)
at | east_one tetr dr qf uran _ugsat ur gd onpound co oseg

01 25 neAhy aBPy FORFE%E0t BT 75| BEFARPUROPERT Ry MY SECUPRGTE SHBPGRRTonal | y
(b4) at |eaSheQ€QnQEBéf ugfat upa ed eepBLYIEr S8F esh eslcin onmsheussosd

consi sting of styrene, N-phenyl mal ei m de, nethyl (meth)acryl ate,

2- hydr oxyet hgPTPRERHA) aéﬂyP&?éanél P?F%Hﬂé@ﬁ?‘écﬁ??mﬁ@’éndb@ﬂ@y@ 15

(meth)acryl atg rgh%ﬁ%%rggnggggw}ggéal ggﬁpo\glq&ystyr ene macronononer and
pol ymet hyl nethacrylate macrononone n the copolyner (B2), the
copol yneri zati on aEpamples$ Qﬁleh@cahouasmaﬁ’tatr@ctad)npmbpdyﬂscm@i@aahﬂ y 1to
40 wt % rticularl referably.5 to 3 op zation 20 anount
of the thiraHyUPEIEREROLRERPOFRELE ROMAONNUVIL e oPar abty HETBES8 e ot
particul arl yupsgetarabey comipodfdsvi% tasdcdiel vnoged ViBai, zaBR praedo@st) of the

ot her unsaturated conpound is referablg Oto 80 wt% nore preferably 1 to
80 wt % part iBGLEARPYUBFREEFEBEY TORBCEH %YF?S‘F‘ﬁl@ﬁesB?]és‘% t invention,
when the cop %&‘R}'” v 0 in the
copol ymer (ngnggrl?1 Sehgg%h% %e%ogfgg%ge?c;%geg %gﬁ?)a |a§%?gﬁ%s§§g#% ?I\%/ie
conposi ti on GANDANLS nich| wesrtinatad ddrerhgeydiamdids apdemhver igiegnent

0l sper s aRflelBge doul d.CRIPORL AR 30 £OIL Ahlog:Bsobpt s as el | as
sensiti vl vent resistance ang adhest on to hé "suBs e even vhen the
content of tljeapbgnrenacnd highcoancbanbpfiai ded. citraconTbeacdgpl yner (B3) is
preferably a ¢o e.referred to as, "copoly Blll%"dhereinafter)

R B PP P TS Sk P8

polycarboxyllc acids having three or more carboxyl groups

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



(meth)acrylic acid, (b3) at |east one tetrahydrofuran unsaturated conpound
sel ected fromthe group consisting of tetrahydrofurfuryl (meth)acrylate and
5(2-(nmet h)acryl oyl oxyethyl] (tetrahydrofurfuryl)succinate and (b2) at |east
one oxetane unsaturated conpound sel ected fromthe group consisting of

3- (et hacryl oyl oxynet hyl ) oxet ane, 3-(neﬂﬁacryloyIoxynethyl)-S-ethyIoxetane,
10 3-(met hacryl oyl axynet hyl ).-2-tri fluoronethyl oxet ane,

3- (et hacryl 8¥I %ﬁpﬁégqﬁﬁ%g’ﬁz%ﬁﬂlgx}é?‘éﬁ’é? tﬂ’yc( St RREF YT ARR T i ox et ane
and 2- (et hagpyhoykonyaBT by Ihedh et Uey0BRYBYhpXPEaneiAate oghdonal |y (b4)
at | east one other unsaturated conmpound 15 selected fromthe group

consi sti ng ohoBpyRedBetiy) RENYPHAPEYRTBEL] RBERGLA Rt ATdcryl at e,

2- hydr oxyet h ' te, Q%%Qy ) yl at e,
gl ycer ol nDn%%ﬁégﬁ%g%?éFépg%%ggﬁ%é¥§$é$zﬁ%%§%g%%%6%éP'and 6b§€§%$ﬁ§fi

met hacr ylsat eanagdooegdngrou@Obbr boshetetmtnbly, shbbk @spol yner (I11) is, for
exanpl e, a copol yner BiII-l)Oﬁf &131) an Qcid xnsat rat ed conpound conposed
of (et h) acr Prc&rREPFYPOLYSPPE A ECFIRGIPERA Bt HNEST Y aFEd conpound conposed
of tetrahydrofurfupyt cmrethpserphateunatedbdrooxpxet aneidasahdr at ed
conpound 25 conposed of 3-Pneth)acryl gyl oxynet hyl | oxet ane and optional ly
(b4) at | eastingatuspked GAskPHVaied2EofpanhddséfeEied from the group

consisting o e b al,des h (meth)acryl ate,
2-hydroxyeth&?ﬁ%ﬁgtE?ggy$?2§§¥EgF?$Pgkgggﬂgg%rébgte, benzyl

30( et h)Iaxr yhahe,(2ghyegiolyloayethwihpathylate, apel ggaytaehéemanr bhrenoner and
pol ynet hyl nethacryl ate Cronononer; a ol (Bl'l1-2) .of l,) ,an acid
unsat ur at ed E‘B‘P?ESEnlﬂlmi%ﬁ%gjseegrS © (HELF é’??@%?%%td%r k{bg‘)'%@ Py &%W%rof ur an
unsat ur at ed gefpeUROA PP OoEEIKobet eha atweHial wof.yrytd. 23 rdspridviaesyt.at e and
(b2) an oxetane unsaturated conpound conposed of 3-

[ (et h)
acryl oyl oxynet hyl | E¥3MPéefRyPoxEREMPAVR ghtd GHed 154 @BNAL G CeRPBWE ot her
unsat urated gaRPEYNEnseheelieanbs OMraheq UHP GRS Sid N Turi it fltfbe P
N- phenyl mal ei m de, methyl (nmeth)acrylate, 2-hydroxyethyl (neth)acrylate,
al Iyl (it h) abepbasesudieasyd- (indiphangd anevigyypbenpl pmanoimatliphesyodl at e,

I : | l ,
Copul yer (P TESRYar 3B ARERR0R. uneBE BTk oA EbAROEHALE" conposed. of

(met h) acryl i e-aebgropkdylapheablahpdiebpirapetipiphenal edn@onpound conposed of
t et rahydrof urfuyryl net§§a r%I te and gbZ{ an oxetane unsaturated conpound
conposed of B-LERRERPEY Pgﬁ Sxyneffy 153t rpEroR8RBERY L Bx 8 &Red8nd 15
optional Iy (b4)ial1leashparacdt hervungaturasgdrpagmpound sel ected fromthe
group consisting of styrene, N-phenylinaleimde, nethyl (neth)acrylate,

2- hydr 0x3ft hyl-vipFilhRasaphibel . aPryinykehnaphyhate, benzyl (neth)acryl ate,

gl ycerol nong( te, r 0. er _ nmet hyl
nethacrylateanggpgﬁgﬁ%ﬁg?;§a gg%%ﬁ%%egﬂgBﬁlﬁg§§£§?8?g??iaﬁggggggxhsaturated
conpound conposed oh (het byrasenti tnwentdiofib3)mathipacahyieohoidnandsat ur at ed
conpound conposed of . tetrahydrofurfuryl. (neth)ac ate and (b2) an oxetane
unsat ur at ed 6Nﬁ8¥ﬁ8h§§°éoﬁ%83Baegﬁrrgd' and (meE%Bacry 78 L824 25

3- ((met h) acr pheyk exyaet hy pie2epheayhexehanacanduaphtapatdl tbdpoahal east one
ot her unsaturated conpound sel ected fromthe group consisting of styrene,

N- pheny| 3l ei ni de, Theth$| coretlmgepy (Bl e, apdh{B2 bxyEhayPXehaRf) acryl at e,

al lyl (meth) ﬁﬁ%&ltﬂ'i:%teﬁeeaﬁgoﬁﬂfin?ék%?@féﬂ'%fy 9 Y& Aln CERIdNRe Yl ate,
pol ystyrene macrononormer and pol ynet’hyl nethacryl ate nacronononer; a

copol ymer (3byltb¢ fflidwInad camivd auridat (v atksl redepaeddteodp ossietene
(nmeth)acrylic¢_acid ) hydrof yran.un ated_c conposed of
tetrahydrofuPPﬁ%§ ra%%g E%@%ﬁ%&§r§ggteﬂggglﬁgg?ggz %ge agg ﬁﬁgggurated
conpound conpepedseht2dPoptihadolllowiogy ferhyldoker ane badrepdiveadlds (b4)
at | east_one otQer unsaturated conpound sel cteg”fﬁon1the roup consisting
of styrete, 55N pHEAFPRaFBFAFHEATREL APIMPPHBEN) a1 yPEFEIN3ERGH! oxyet hyl
(meth)acrylate, allyl (nmeth)acrylate, benzyl (neth)acrylate, glycerol

nono( et h) acryl ate, pol ystyrene macronononmer and pol ynet hyl nethacryl ate
macr onmononer; or a copolyner (BIll-6) of (bl) an acid unsaturated conpound
10 conposed of (neth)acrylic acid, (b3) a tetrahydrofuran unsaturated
conpound conposed of tetrahydrofurfuryl (neth)acrylate and (b2) an oxetane
unsat urat ed conpound conposed of

2- Pmet h) acryl oyl oxymet hy11-4-trifl uoromet hyl oxetane and 15 optionally (b4)
at | east one other unsaturated conpound sel ected fromthe group consisting
of styrene, N-phenylnaleimde, nethyl (neth)acrylate, 2-hydroxyethyl
(meth)acrylate, allyl (neth)acrylate, benzyl (meth)acrylate, glycerol

nono( et h) acryl ate, polystyrene 20 nacronononer and pol ynet hyl methacryl ate

nmMmArY AN NANPRTDY N1t Nnf + hoeaea ~ronnl vvrare FRETTY + hae ~annl vvrnare Q11T . 1)



In the copolymer (Bill), the copol ynerization anmbunt of the acid unsaturated
.compound is preferably 1 to 40 wt% 25 particularly preferably 5 to 30 wt %
t he copol yneri zati on amount of the tetrahydrofuran unsaturated conpound is
preferably 1 to 70 % particularly preferably 1 to 40 wt', the

copol yneri zati on anount of the oxetane disat ur at ed conpound is preferably 1
to 60 wt% particularly preferably 30 1 to 40 wt% and the copol yneri zati on
anount of the other leaturat ed comp@®IndrPs preferably 0 to 70 w% nore
preferably 1 to 60 w | In the Ipredent 3l nvention, when the

copol ymeri zat i orCH—ﬁBuGt‘sCUfot‘héCHb)q‘ Tn&ar B at ef)conpounds in the copol ymer
25 (Bill) are set wi t hi nllt he above r nge a radi ation sensitive conposition
for formng a colored | 9er whi ciRFsGxc® I ent in sensitivi ty, solvent

resi stance and adhesion to the substrlaye can be obtained. 5In the pr esent

i nvention, other alkali-soluble resintmy be used in conbination with the
copol yners (Bl), .(8 a (0)Y/ l.i e resin
is not parti Eﬁ%latrkﬁey%%f:% edﬁi 1sah gg%gggrvtgos“?ég aal lgrouﬁ %gt he

col orant (A) 1an8 hasasbbhbatoing, |n enns al kaftd ratme |l aeed omlazhcyls gmxj: in a
devel oping step for _formng a colored |ayer. .For exanplg IS preferably
an al kal i - soP@BLBYr éstR ﬁa9?ﬁ8°5 ehPBSxy gﬁbupR(t6n9e|%ﬁ¥ﬁr%&Fno as "ot her
car boxyl _rgroeadegehabﬂtmg 8l kphlogehUbt 6m! eSldbr 1168 &t | & dky LA pxanpl e
of the other carboxyl group-contarning al kali-soluble resin |s a copol yner
of at |east bawipf Lhbocr ®axhengaoeps c ot ey aikh sgteum el igwpo ieds

g?ﬁgfrghggtL?;Fé SOBOQgE% égnéﬁé a?%%@%&ﬁggﬁé§%%copgiyners%%hfﬁﬁ$ O;)tgﬁd

(B3). Anﬂrafesrad exaapkee ot vheocothgr carboxyl group-containing

al kal i -soluble resin is a copolyner of (i) _ a carboxyl group-containing

unsat urated conpound Ronposed of (netR?aqR%lic acid and (ii) at |east one
sel ected from 25 the §roup consistinglof ktyrgne, N-phenylnaleinide, nethyl
(nmeth)acryl at e, C:t'lgh’aféi@ox?e‘rﬁy'l"@hbb C'ry¢a‘t|§ al (31 (neth)acryl ate, benzyl
(et h)acryl at e, glycerol nmono( met h) ac yIa golystyrene macr onononer and
pol ynet hyl nethacryl ate Qacr omononer . CEEH@-%R present invention, the weight
average nol ecul ar weights in ternms of polystyrene (to be referred to as "My
herei nafter) neasured by gel perneation romat ogr aphy (GPC, eluting
solvent:_ tetrahydrofuran) of the copolyners (Bl), (B2) and (B3) and the

ot her aJ% li-soluble resin are each 26 preferably 3,000 to 300, 000, nore
preferably 5,000ch® fHMAR0.(2), R, R'TIE, nrhbet, Rfessge arkess Rt MRights in
terms of polystyrene (to be referred to as "M" herei nafter) neasured 5 by
gel perneati R gﬁ?oﬁﬁ?&@rﬁﬁﬁ?“@éPéﬁ Putlng sol vent: tetrahydrofuran) of the
copol yriers (BL), (82)c anghbBs)e e of sl plkakianghuller tgsiqugne cach
preferably 3,000 to 60,000, nore prefera 5,000 to 25,000 present
i nventi on, bgragpngaalngrrbl nat4 ocnarborlthttdmas aiwr@smmﬁ@m R(8R}, akd

copol ynmer_ (8 ) av Spec fiCc d .M _or e-above cop 83 haV|ng
speci flméL nglg% |%%%Irq’\/§ljtyﬁeg%%%e %Fﬁérgracf%a’l PR %Bgﬁeg(fr

havi ng SpeCIﬁkprb@yanﬁr&hp anrbdtgli gpospnsitbueytogpespt i 98¢ hutpy
excel l ent devel opability is obtained. It is thereby 15 possible to form

pi xel s and a9BP4 kaﬁﬁtFlkuﬁﬁ A§°4Psharp pattern edge and difficult to

produce the residugxambats &F tiHd &‘Hh@%’a@k 1 &b bty at 004 ddv®¥n
screening | ayer of an unex osed ort%? i me of "devel opnent. The

N}N{( |v:q rati osagPMEhEePEPBEY dsbl(B?L 88 aﬁd B%i@)n?bl%cf]tq@éfwl
" The baedfolEyeiPaBotBRaeREs BEBRDY 1yl PLoppBREERBlFBbRBY |\ o0t her

aIkall-solubnefﬂesrpethyy geoupedzafmneroethylcgnbupat|on of two or nore.

25In the presen entio he total _a i-soluble resins is
oreferably 10064 r00B=paFPY Lo §=REPanE. Tndr b oF brETaRFIY03ta 800 parts by
wei ght basedp @ﬁta@Qua@béah#rvy yebgpt BEpthelaetreranrbrépyl é‘\h@ﬂ%t he tot al
anount of the alkali-soluble resins is snmaller than 10H€arts 0 by weight,

al kal i devel BFRBRELEPTREY - Péﬂ@yl g¥odPst BPRASLIUPKe-Ri PHTYEsgH@EP Ry be

pr oduce n ate i cr e f n e ortion
Bhen t nett ot R RaEdiSEbRiepltnt B2huR®! ARHRPRub P ehe8 oAby GERES ik
concentratlononhfﬂheroetebanylbgcoups relatively low, 27



whereby it may be difficult to achieve the target color density of a thin
film The total anpbunt of the copolyners (81) and (B2) or the anopunt
of the copolynmer (83) in the alkali-soluble resin 5 is preferably 5 to 100
wt% nore preferably 10 to 100 wt % particularly preferably 30 to 100 wt %
When the total anopunt is snmaller than 5lat % the intended effect of the
present invention may be inpaired. The anount of the copolyner (Bl) is

preferably 1 to 10EB@WRies Hhafthecardt I9FPrehavappPyé $a 80sR IR F4SHP on t he
total of theﬁgﬁi?%g%éwﬁg/éasﬁefw, 30d {82)a ﬁmﬁfﬂci&tl?e MR Fothe Lapalymer (81)
0

is smaller t vent resistance may | ower and when the arount is
| ar ger than @0oup% mstolmgegsoupi bndypabglybweroups - (C) pol yfunctional

nononer - he | yfupctj onal noner _in.the present inv ion is a
nononer havi ng tmog%?mﬁg? 3§I§h%r?§3g$ euﬂ%%?ﬁ?%?%%gb%%ﬂgéuagEighpIes of
t he pol yfsincthenalienenerB) atpol ideegdtetsesirhagsyl ates of an al kyl ene gl ycol

such as et hyl ene glﬁcol and propyl ene ﬂlycol; di (nmeth)acrylates of a
pol yal kyl ene3glly®B8F %GEHYé§YEQFY@FEQYé eX§F9e8t and pol ypropyl ene gl ycol ;

poly (meth) §Qr[3(ln@%ﬁ?a@ﬁ:y%?%)é%@f;h?lﬁzan‘né@ﬂ?hoﬁét{!aﬂe,3 or nore hydroxyl
groups and di carboxylic acid nodified products”thereof such as glycerin,

tri met hyl ol pBepdmethpentruéryihrymerhynd - dir pebhyéoyehaneol ; oligo (neth)

acryl ates sugh as ester. -epo in, urethape resin, alkyd resin,
silicone res?ﬁ[3W8€§k¥F5X PX%P%Y%éﬁﬁgih(%e?éﬁyg ??F%?%s of a polymer having
a hydroxyd gpsouypmathbathyleylioremetBRyth-asepbyYoiteBahet adi ene having a

hydr oxyl group at both term nal s, oliisoprene havi ng a hydroxyl group at
both term naPs [ARGLBORGENPPYLIXYBRENKAY M Agt AL Ry HPERVE LY b0BeheNBot h

term nals; aﬂd[(%@thBhérbibrig‘(iﬁzngtéﬁf}%}"-Q?IbQKMQE;DMbkoQFIﬁPQ%@a@F of these

pol yfunctional nononers, ~po acrylates of a po ydric al coho
having 3 or Borldémagty exyligyéopymaniydl carpbeypyilexatadenodi fi ed products 5

t hereof are prefer i £l yotgi triacryl ate,
tri ot hyl of progaiEcE) PRy RS Eor LN 2ep, Ahe Hor OPKFEERE) Lt e

pent aer yishri el (necthbhagipiyabeympehtyyagr gt by a2t okifehoracxkyt ahe,
pentaerythritol tetranmethacryl ate, gi ntaerythritol 10 pentaacryl ate,
dipentaeryth?FﬂéWeEgEFSHX R¥ P?VQFE,YEfban?a r 9t heFraf lpekagteifate,

dipentaeryth@LqQL(h@%ﬁﬁ&bb9@b¥hak?eeﬁ91p@ﬂ@@&ﬂé? represented by the
foll owi ng fornul as é%é and (4) . CH2 OCOCCH2
CH2=- - - - CHCOBCHZ - Cmerh bacr2 ot crpet 1B} 1 cRiomedoFEprRe trRe CH3CH20C00=C1- 12

CH2=- CCOOCH2-,C+CH gggﬁﬁ gggw ?E%Eﬁ t of these,
trinethylolp?oégﬁg trlaégy%at ,Ogéﬁggggyt r|%€$Y%§%§E?§¥éte and

di pent aex(yt hBi-t[ol (hexhaerylavglaxkgephyli eRlathylpreteneed because t hey
provide a colored la havi ng.excel] e tr h. apd _surface 20 snpot hness
and rarely pﬁaégéém8¥§§8FHYBP9%R§Y?#FXE5é faggggﬂx?ﬂﬁngubstrate or |ight
screeni ng | agenzofimaghyaexprsgdorpethpn] -2-trifludhémabbBytoRet yhencti onal

nononers may be used alone or in conbination of two or nore. 25The anmpunt of
t he pol yf uncBrdRalmpSRoAEEYLAYLREYPEEY bt 2rRORRAE bHOreephEl exabfpes to 500

parts by VVeight[z—rm@%h)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,



29 preferably 20 to 300 parts by wei ght based on 100 parts by wei ght of the
.al kali-soluble resin. When the anount of the polyfunctional nononer is
smaller than 5 parts by weight, the strength and surface snoothness of the
colored layer may 5 deteriorate and when_the anmount is larger than 500 parts
by wei ght, al kali developability may | owér, or a stain or the filmresidue

may be produged on the substrate or. light screening |layer of an unexposed
portion. g'?(meFﬁp?ﬁEY ?%i8ﬁ¥m?%9%%?f%n?g?%gof%gﬁ?%hctional nononer 10
may be used pn[ceEbhnatiphoyl bkyne tRVDS upcétopbbxebaearer havi ng one

pol yneri zabl e unsat ur at ed_bond. Exanpl es of the above nonofunctiona
monorer i ncl 2adé (MeehhBETEeBhpBYIREsPEhLIneT bt BHl FOF OPRENREPES tM%t ur at ed

conpound, NT§U?§ﬁ%%ﬂ$59r9§6?i8&9ﬁe9ﬁy9£h§1tHD??&Hf@&@QhQﬁbﬁ&@?@@ﬂd in the
above al kali-soluble restn {B),” N-(neth)acryl oyl mor phol 1 ne,

N-vi nyl pyer r o2 i démet hNagirpyby toxvpebhyict adr andf bepmenet byl gxevane abl e M 5600
(trade nane 9f ' Toagpsei em cal | ry_ d uncti ona
nononers nay é[g'ggggg?gﬁq'?ﬁ%%ﬁ %Qgg?ri)i %aﬁg %%a%#u?%\%e%—w%}r{%?ggé' The
amount of the-mpnethnatirghel/l orpaeehyl 5-preértabl yoPlerhylooetdrss, nore

preferably 50 wh96 or | ess based on the total of_the polyfunctional nononer
and the nonofohéPPERARCHBLENEPXYRRERY L het aRgihe  bROT PRt RBHOYEHRES onal

monomer is 25—%@&8@&)599918918&2@etﬁ9@]Séfﬁﬂgﬁﬁléﬁgtéﬂéface snoot hness  of
t he obtai ned colored [ayer Ty becone unsati sfactory. The tota

anmount dfo t he- pongthhecryhaylasymoathyihds t Peenyhokerané onal monomer in the
present invegti I 0, par ight, nore preferably 20
to 30 300 pa?té?ﬁ§£§é$éﬁ%§éggé% O%EQBgPpgrﬁgé%¥9§%¥géﬁgbf t he al kal i -sol ubl e
resin. When 2hé¢ (heth)aanploylogymeathi el -2 handbf padtsokytsme ght, the strength

and surface s t hness of _.the col ored.| ayer deteri orate and when the
Pt B 2 PR e kL Sotv B FRE b e ARt SR P L ais ol ooabl 1ty 30

may |ower, op_q(sbehhaBtylBe1bkiMtRyLHLE, BYi PEUBLOGHEESnON the substrate
or light screening |ayer of” an unexposed portion. 5 - (D)
Pﬂotopoﬁvh?r?zéﬁméhhiﬁFtVé@EﬂOXYmet YllTEeZp@bfb@©I9©%¢tQ@@§on initL?torfin
e presen n ch fo i es capable o
initiating t ng@%%ﬁg?Fggi?gggg?HgﬁgygLové p%??%gﬁ%%¥g%§$§%bnoner (© and
thehoptiopa!Er[Mmedhh?qn?mOyl?nyméthphbnﬁég1@TUpbﬁleapo?feEa$®ir?diagioP_
such as visi ra ion, ultravipolet radiation, far ultraviolet radiation,
el ectron rad é?#8ﬁg%?a§EY§8Y;?¥3ﬂ?tkyi]'9'%h%'5ﬁ%¥%5%¥9ﬂ§?7§%fion initiator
CompoUNd.. onz o1 ncomaoUR. benEbOhehOS. Commbund o i ket gnartané/ ! 821 ne 15
conpound*bol§né%ré@?gg?ﬂ6ﬁ§1€BﬁﬁﬁﬂﬁHPY%bﬁ¥ﬁ6%%ecoﬁpound, di azo conpound,
0- acyl oxi ne gompo QLY h L GOPROUNDS Of o I ato conpound. These
conmpounds fornﬁgnwgg%Pge rg%?ga%?9aﬂﬁgcpivgﬁgcﬁ%ggg %? "of them upon 20
exposure. 2-[2-(metheapryieyiokpethyl bn3 ~-méehyboyet ghet opol yneri zati on
initiators y he us alone or in {nation of t or nore. At |east one
selected fro '4%@(B?gﬂba86X§P¥i?ﬁ§e§$g§L‘ga@?@%%%%%% a%Bhpound, bii ni dazol e
25 conpound, 2t (2 azn8ehLaopploglérgde Ohaty! DxevRy Toxpoand, i s preferably used

as the photopolynerization initiator in the present invention. In the
present%ﬁnmafﬂéﬁfm?ﬁﬁ)%ﬁﬁﬂ%?yﬁ?xYﬁEhﬁ%bf%b% DYEPXSERR®n initiator is
preferably 020%2t@mégﬁ)§Qrg§69§9§%eﬂﬁ¥ghl4—@Pﬁ?l@k@i&ﬁép'y 1 to 100 parts by
wei ght based on 100 parts wei ght t he polyfunctional nonomer (C) or the
total of the2pdPyfuaeh)anaylavheneethyd] t hethbhblornenebhal oxebhaner. Wen the
anount of thg_pho | ! LpLLd at or ] part by 31
wei ght, it ngyﬁg &ﬁ??#ggﬁ%&%g§%§gg%ﬁhgigo?oFfff?€€%$ﬁ%5$288§8%$%%éternined
col ored | ayez-pat {menhilaeryboyhorypteye] e4ir t ngf byoespeshy toradamden t he

t is | h 20 ts b ight, the f d col ored | f al
ofT froms ¢ReleubBEFal oaNE PRECRESErbphenpont At igarErelStet e ™
acet ophenonexcoppPerathPHErof oy Dexpeehpl | £9- pERt SPDhYFBEt Pl bREcamé i ators in

the present invention include 2-hydrox¥-2-nethyl-1-phen | propan- 1- one,
2- et hyl - 1- (3= (Fef{wgthhaeypheyexyet R+ bhot Paopr bpapraethyl gxetane,

i:E;gﬁgi§§§g%gﬁ%E%*éghggg%yéé?ggéggg#g?g?%gg%%é€?§?§§%?%ﬁ2ﬁ§Iethan-l-one and
(

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



1, 2- oct anedi one. 15Qut of these acet ophenone conpounds,

2-met hyl - 1-[ 4- (et hyl t hi o) phenyl ] - 2- nor phol i nopr opan-1- one

2- benzyl- 2-di met hyl am no- 1- ( 4- nor phol i nophenyl ) but an- 1- one and

1, 2-oct anedi one are preferred. 20The above acet ophenone conpounds naybe used
al one or in conbination of two or nore.1%¥hen the acet ophenone conpound is
used as the photopol ynerization initiator in the present invention, the
amount of tha- é&eﬁmﬁhbh@ﬂeYkQﬁ%©&ﬁ@thxlbr@f@h%@Y¥0@eU§n¢o 25 80 parts by
wei ght, nore,pref 4 g y preferably 1
to 30 parts y[geﬁéﬁghz%ég ?Og9?8gé£ Y? &if%ﬁgfébﬁﬁégéé1yfunctlonal
nmononer (C) DF[2hemEGhahcﬁylbpeOppéyhyhbt2omadlﬁbuomamxamdnehe

nonof uncti onal nonone Whe MEe annuni of th eto henone conpound is
smal | er thanZBéZO(EEt%E?Frﬁg PERECRY ] Fay? b ?? oFEt2%Cobtai n a col or

filter haying- @zpr(ﬁeeh%ewwy@@kpéeﬁyipyﬁr4p@ifeuargébeewnéncorrpl ete curing
by exposure. Wien the anmount 1s |larger than 80 Earts by weight, the forned

col ored | aye?-fay (math) aeryiephervietbubkt 4 ot ediifluprodéseiReNENt . 32
Exanples of %-gragﬁgghgéég?gs§g#§y_t ?an %nglypffluorooxetane

2, 2" - bi s(2-chl eny , raki §( 4-

et hoxycar bongh phertwéihla2ryboyhogpeohel] -3,4,4-trifluorooxetane, and
2,2 -bis(2-bronpphen -4.4" 5 5 -tetrakis(4- 5

ethoxycarbon?F ﬁeRVTgﬁi?ﬁfyﬁPYﬁ?ﬁgﬁBﬁeir'g'3'4'4'tetraf}uérooxetane'
2, 2" - bi g(2- chl or opbgpYd - bhdse SoRet4gé N aRs@AYdated colbbihdazpl £, and
2,2'-bis(2,4-dichlorophenyl)-4,4",5 5 -tetraphenyl-1,2' - biimdazol e,

102, 2' - bi s( 2theset pxehaaeopﬂéﬁw;aned C@“Boutl@ﬁré%henyl 1, 2'-biinidazole,
2,2'-bis(2-bgor BQ@HY ng%§¥£§ﬁ§mg£§§rfgyggg al,2'- biimdazole,

2,2 -bis(2,4- d ronop , et raphehy1- 1 2'- 15 biim dazol e and
2,2 -bis(2, 436{Kmebhbaupyény1¢xyméth51B Btethybc&ayaﬁez -biim dazole. Qut of
these biinidazol e ounds .

e i s(o- Al SN DBRBB TV ASHLoRYReE gt} spRER) AL HOBOTe LY IR R 2B ol o,

2,2" - bi (=2, 43dl[Qhé@h@ﬁbﬁ?!&i]iéxﬁmeﬁhﬁl}t-ﬂ]bﬁ@'i’?l‘dﬁeﬂaﬂe bi i m dazol e and
2,2'-bis(2,4,6-trichlorop hen¥1 4,4' 5 5" -tetraphenyl-1, 2'-biimdazole are
preferred afd [dBebhpacpypy] QXHWQEFB}B%ﬁ%ﬁ?Q? and' 5 5'-tetraphenyl-1,2' -

bi i m dazol'e bsRRELHS bepwyp&ﬁgﬁ{afﬁgu %Ot%gﬁgéfo@ L fagol gn&ogpounds

have excel | ent SO|UbI Ity th a orm |gn matt er such as
an undi ssol veuepeovdeadt ahmlmeqh&nrxﬁQxﬁqumﬂnhyﬂﬂqﬁetaen5|t|V|ty 30 fully

f dd
ot cause o L0NTRGEREEREPROT R BRI hEx oS By hOFEF BRE Ther ef or o, { e coat i ng

fil m obta ned- afnléEhanpleylexyﬁeﬁh?m Lg t Y thedr b Oh Pl Sxe€an@prti on
insoluble in_a develoger and an uncu bgortlon havi ng high 33 solubility

in a devel opér (MERBREEYLA¥KPHYTEEEBY s? ReRYLeBEHRRE hi gh- defi niti on col or

filter having. nggggeger8ym§gyﬁgkgyegok@y§ﬁep@ﬁaern whi ch is not undercut.
The above bii m dazol e Conpounds e used alone or 5 in conbination of two

or nmore. \We#- ﬁmetbacnvaeYb@éymehbﬁhhd4r%rugb@oa@meheyloxetane 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



phot epol yneri zation initiator in the present invention, the anount of the
.biimdazole conpound is preferably 0.01 to 40 parts by weight, nore
preferably 1 to 30 parts by weight, 10 particularly preferably 1 to 20 parts
by wei ght based on 100 parts by weight of the polyfunctional nononmer (C) or
the total of the pol yfunctional nmonomer 1and t he nmonofunct tonal nononer.
When t he anou of the biimdazo ound js snaller than 0.01 part by

wei ght, it nﬁghﬁg’d#?fP§ﬁ#?n¥§m8gﬁgiﬁggn¥gl%#ﬁig Fifter having a

predet er m ned2cobobgdthayel ephylevinglUeethetr naayphetse barusgdbysexposure.
When the anount is |arger than 40 parts_ by weight, the fornmed col ored | ayer
may fall of f OKEBHANEHESA I TR %EC TR LR bFF’Fﬁ‘@&W%@éeBFn?H’@s@&I%ﬁ&&dI ayer

may be roughgped dHakNg1sleyalopABNbxe 2ONBERnshEuPL L 8 dagmbsus@EPeENd is used
as the photopolynerization initiator in the present invention, it Is
preferably used i nThondbauei oxewine Wieatwidted mepineistematods used urt her

i nprove sensitivity, The term" ogen nQr." used herein nmeans a 25
conmpound mhi%%oggn%ﬁrégi ém%gh§g¥§ée%§agg§1$% ggigdical formed fromthe

bi i m dazol e conpouRsauplesexpasiy eet rahydrofhiean yih sgem Hoad rcdmpduirl pr esent
invention is preferably_a nmerca ound, or_an am ne conpound defi ned

tan cq _
hgreinbelomL1§0?H§_§889éYW€FEaéE§§ éﬁﬁggﬁﬁﬁ +RciudgnhebhaNKaLPRYTa benzene
ring or a hekgi@rki BY 2feBhMRERFT 1 BULE LYSHEW s Ve tTIRa R RERAR ¥ 11 to 3,
nore preferably 1 or 2 nmercapto groups directly bonded“to the nothér nucl eus
(to be rf er fmdthoagsylatecaptanehyadhydeaivoanr 2 -yér énabhl @cyylatgs )
The above am i C n L e ring or a hetero
ring as a ngkﬁg%gﬁgggéggrgﬁa9} §?Bﬁgrg?ﬁggggg?§b€§9§§goog’ nore preferably 1
or 2 am no groeplk)dcrgiticyabaddedchoasheetmmahpdrafiateusy(to be referred to
as 5 "am ne drogen donor" hereinafter). hese hydrogen donors may
have a nprcag%ﬁtggﬁﬁﬁyiﬁaean3aﬁ?ﬁﬁaéygﬁéfﬁffFﬁ¥1s;ﬁ@tP?ﬁé?ylgte' A detail ed
description QS(%BE%@ﬁyaﬂbkﬁrﬁh¥?moﬁ§)éhﬁ?@ et RYSRr JORLESand0The nercapt an
hydrogen donor may have at | east one benzene ring or  hetero ring, or both of
them WiEh i 2-Hastehsabydrefurénryhexy) agbyla(neshiacrrgaray be forned.
When the ner n s . r apto groups, as far as
at | east oneE??%§HX§¥gggggﬂﬁ guggiggrgéﬁ?%gﬁlgg %%gg%goﬁé of the other
mer capt o gr o@pdmenhr) berylbygilbkypedpbypnan atkgl suahakkyl or aryl group.
Further, as far_as_at |l east _one_free rcapto group remains, the mercaptan
hydr ogen dongF£ﬁﬁ§Yaﬁ9£u5%§FVEc?G#Qﬁtﬂﬁ??r$ioﬁﬁ?§ﬁgfﬂBlQB?F%r atons are
bonded t oget Betebyadydirv@hefitirgl gani@e2h) & LYPoFUERyPEopNoRh kY| ene group or
a structural unit in which two sulfur atons are bonded together in the form
of a di KM fide(tetrahydrgfuképry{REYMBERYEPt an hydr ogen donor may be
substituted By XVh o048 abkgxyear yl group, 25 substituted
alkoxycarbonel(g?ggg?e ﬁeﬁgxyggpgohgﬁ g?%u%ﬁasubstituted phenoxycar bonyl
group or nitRrl{@-gebuphatirafpésiryilornybebbylt han the nercapto group(s).

ot chercuaVE) §20LR DLgl gan daner, | pebyfes R RLegeL ebgrzalll azol e
2,5-dinercapgoch,3s4x£btadh9a@beuaad-i-ymr@ﬁptp-ﬁiﬁyubeﬁtéuéaninopyridine.
Qut of these nercagtan h dro%en donors,,2-nerca§%obenzothiazole and

2- mer captoben 6k a8y Er L BT TYEY ) eK¥r Padin¥hBeBzaBe caBfobenzot hi azol e i s

particul arlyzpreterbRgdrofurfuryldig) afhbg h?dGQﬁ?meﬁBQﬁe”&%KPQW%yﬂ | east
one benzene ring or hetero ring, or both o hem Wen it has two or 5 nore

of the ringsethergsedchi a§ rnhgtbahydragyran-2-yl) winyéasthere ani no group of

the am ne hy ; i an al kyl group or substituted
al kyl group.q#%gggﬁgﬁggﬁyg?éa %)ggﬁgg %g§ggegéﬁbstituted by a car boxyl

group, al koxyearbenhybhygdoopnrsulbgiokul ethgD] wikpkyethbébonyl group,
phenoxycar bonyl group,. substituted phenoxycarbonyl group or njtrile group at
a positf§% ot her tﬁantpﬁepﬁﬁ?ﬁBEg?Bﬁﬁ?E}QX' tePrdnydrobbrirpl
group-containing esters of (meth)acrylic acidarepreferred,
and tetrahydrofurfuryl (meth)acrylate and
[2- (meth)acryloyloxyethyl] (tetrahydrofurfuryl) succinate

are particularly preferred as the tetrahydrofuran



Exanpl es of the above am ne hydrogen donor i nclude

4, 4" - bi s(di net hyl am no) benzophenone, 15 4, 4'-bi s(di et hyl am no) benzophenone,
4-di et hyl am noacet ophenone, 4-di net hyl am nopr opi ophenone,

et hyl - 4- di net hyl am nobenzoat e, 4-dinethglaninobenzoic acid and

4- di met hyl am nobenzonitrile. Qut of the & ani ne hydr ogen donors, 20

4, 4" -bi s(di nethyl am po)b one and 4, 4' -bi s(di et hyl am no) benzophenone
are preferreﬁ?séﬁﬁrigﬁa-ggéﬁgggghylanino)benzophenone is particularly
preferred. Thd h&ebawé nee ok ydpemf whorro rursertves tasl acgrseirtds aayeven 25
when a photogolgnerizition inltiatﬁé.other thgn a biimdazol e compound is
used. nUERE PrEBENPTI APeRPTBANCEHBR aBbvEYRYDT dB’hdonors may be used
al one or in conbi nghi0R-9E1YMEr 8T (HDF €. (Ko FOMRA NARE Prmd Sptisasiipne

mer capt an hydrogen donor” and at 30 | east one ami ne hydrogen donor 1s

pref erablsy ufevdtberacertair Fnimsdtagladesd coapeundal BPyoe a1e fewgrgd ficom t he
substrate durin i gk, Ltivity.
Preferred ex%%p%gg%%$h&%gﬁggﬁggﬂﬁgﬁﬁgggggtEgﬁﬁgg%gﬁggﬂ §§§§%g%%é%§%%ﬁ and

t he am ne hydeogamsonoratent kodeoand3 toxerdmea anisanuahited compound and
2-nercaptobenzothh§éol and 4,4 -biE édinethxlgninog benzophenone ,

conbi nati on 5ft3a ESSPBﬁQnEBFﬁFHE% gdafigmpoundag: a_geRSEHFRERY| ani no)
benzophenonecomgpefiBhpati on of 5 2-mercapt obenzoxazole and 4,4' -bis

(di met hyl am no)  benzophenone , and conbination of 2 -nercaptobenzoxazol e and
4,4 -bik0 (di et hyl BaWB}eBeffophenehber msabirabed Compoindt ipasude

conbi nation qf 2-nercaptobenzat hi azol nd 10 4.4 -bjis (diethylamno)
benzophenoneaaﬁgl‘aglgov Iil}ﬁgtciogl ot -S%nlé:?lc%%t% %%%%(’agdlmeetglryésg&feqebi S

(di et hyl am no)viegzbopherore areingileopuneherrpdyiapiitalaeendj nati on of
2-nercaptobenzohgiazo e _and tﬁ 4' -his édieth%Lﬁnino benzophenone is
particul ar | yPIEPSPEPEFYEERS, oO-methexystyreRe (BrPG-BPXVYREYAER apt an
hydrogen dongrmtenbhitgsepirefehydrogaplBeneylnachhe enbinati on of the

mer capt an hydr ogen_donor _and_t he am ne hydrogen donor is preferably 1:1 to
1:4,|ﬂﬂ¥5pr@T@#&MﬂPeE?YlﬁstEYé.eEb?ﬁenPfHénﬁ§E?B§Ehm§6hﬁf e5heed in

conj unction w.tk Li,m C nd. Ly i th t he
amount of The Tyayosen torol ey by oF Brabl § 0. L o a0 gyt By velght . more
preferably land Boviaylkenzylelyhidybathiesul inflgngs efusrtabbyindéeme 20dpart s by

ight b d 0 b Lgh 5 .ot I i l C
the total of ‘CREL RSO RORBEr SHAP - RORBher ARATEReSHROTErBET BHBf Shononer . Wnen
the amount ofi-thelbndxoUaaldomnotei, SNsphéhgImdhetmddl pardohimigd ghid its

ef fect of ianOVIn% sensitivity may | ower. \Wen the anmount is | arger than 40
parts by %ei GAETAFRBIMGAREdUBE2LBFBFEE FayRPXYRgLeal Fuehias BRtEKE substrate

during devel QpeEBRYacrylate, EXAYR! eRePh)LBeyahONE hLHAZhpe conpound include
triazi ne conpounds having a hal onethyl group such as 2,476 - t ris (

tri chl or omet Kpeth) acsylafpaziineropyd7 (pethpanyylaes npbutyltri chl or onet hyl

) -s-triazin < - 5;- I 2 a3 th 1{..4d4:6 - bi s
(trichIorone?ﬁ?Fﬁ)?ggg%?géfné,gﬁ%px é&gfgyagrY%%gﬁiZS$§1#UE?%enyI] -4,6-bi s
(trichl oronet(lgkh)acsylateaztreut@l [(Bethfdcrdietéhy?-hpdnoxethpl hyl phenyl)

e s o T PudrEk RS, oo MBI o 8ol L HLES) adiylite(3
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,



bis (trichloronethyl) -s-triazine, 10 2- (4 -nethoxyphenyl) -4,6-bis
(trichloronethyl) -s-triazine, 2- (4 -ethoxystyryl) -4,6-bis
(trichloromethyl) -s-triazine and 2- (4 -n-butoxyphenyl ) -4,6 -bis
(trichloronmethyl) - s - triazine Qut of these triazine compounds, 15 2 - [2-
(3,4 -dinmethoxyphenyl) ethenyl]-4,6- bid7(trichloronethyl) -s-triazine is
particularly preferred. The above triazine conpounds nay be used alone or in
conbi nati on éicyabopenkaféenyhedmerl) 8ErE:fh@. conpound is used as the 20

phot opol yner iz Nit P 0RQ. 4t t of the
triazine con%oﬁ%ggg & ?e?gggérgﬁagggltoﬁi %F?gﬁgEé Qnd g?yﬁg?gﬂpreferably
1 to 30 partmohy metgmacrpaatecuuasayupaEééramhyoalkpl26aphngl@yeﬂe|ght
based on 100 parts b t of _ t q unc |on2{ Qr ). Or gﬁ t ot al
25 of the poF’gF ng®i 'n%‘f‘l oet Q{?ﬁjﬂh%lf%ﬁr?o fUn %ﬁ%ﬂ }ﬁf}ﬁg‘ﬁé’f t he
amount cﬁsth¢méthaab@91aeapognamuﬁo§ E&Er(héaﬂ)9c9§l§aét by weight, it may

be difficult to obtain a color filter having_a predeterm ned col ored | ayer
pattern due RodimeshpilaméneRrPRylbymekpoaarEiatien3tABLBABLAPYLs | arger 30
than 40 part hg 0K B4PL 01 861 ha y (hath) fremthe
substrate du??géhwgegpogﬁ%ngnh : Pes gggtﬁ% ég 0- a%ybOX|%% coﬁ%ound

i ncl ude 1- [gnsepheaybdhg¢YCpﬂghybprbpapiabes-sm¢ﬁ adi ghgc2dyl

(20£ 8633‘;5{)3?35‘53}9 aceS1dbd (RRenyLL DL ohRhenyLL: 5L 308k 4591 one

1-[4- (b%ﬂ?0y|%EE%WXEEy@%h@E%ileZ HL eREErbQc PEISAYE PX1 8BAnd vinylidene
1-[9-ethyl-6 met hyl benzo FLcarbazoI-3-y1]- 5 et hanone

1- (O- acetylo%Vﬁﬁ}del pQSéFHyﬁted(emﬁéﬁﬁyﬁaehzéy1Xmgphba¢55%@m1@ey1]

et hanone 1-(
1-[9-ethyl- 6%2%@%’% Qéh_ car gazof’u—lg- 121 ré}f% o¥1et}ly](0 maecte}%) alcrglanjld Toout of
t hese 0-acyl uinye c@rﬂp@xmh%te&-qm phe\myhla@)eplaeﬁyl‘]'lnylmpll,meone

ot hanone. 1. (L0 yREVFAES fd VARt bErERYY riRER ket it

0- acyl oxisre aen@mymsmef&yy]betmd ablope ethy extdd aali @I\lgai dWe i@y Inor e.
When t he 0-acyl oxi me_conpound i s used as_the photopol ynerization initiator

in the presef Pﬁveﬁ%ﬁsﬁat%ﬁecaﬁﬁﬁﬂﬁt%@ THenes RNtea et oitat ange

preferably Olgépkgnéoaﬁg BANbSoBYeWRl; 9Bha MREBOREAERERB! Hadihg 30 parts by
wei ght, particula preferably"1 to 20 parts by weight based”on 100 parts

by wei ght of mphe p@lt;aﬁ ascvilenal grmipatr tGmorat bé a prabvmet mddecular

polyfunctlongh Epolalelys 19 ggdpgﬁ§sgg?g£gnc n9@§t5930QEéth%89x% anDunt of

t he O- acetyIOX|ne conmpound-1s-s er t 1 par it my be
di fficulzo t opotyannbatydl gmethl) teryhavengnd poégsnéonaned colored | ayer

pattern due to inc |l ete curing b osure. t he anount | ar ger than
%0 par (s by wei ght TERE. PERRBITLS LPEALTay SRR TAb S (RS FHETEbst r at o
during devel gpneat copBihatabaveropiydnbsambreonpound is, for exanple, a

diaryl iodoniumsalt, triaryl sulfoniumsalt or diaryl phos honiumsalt. 39

hexafluorophosphoné@ethﬂlBﬁ@ﬁ?PFoé@ﬁ?ﬂﬁiﬁ@xaﬁh@o?@ﬁ@ BRAF e Hiph%nyllodonlum
Lrilluoromet Baaee3ULignates ! aﬁn{éa BEA AR Add Ebug 0§8§
4- net oxypheny

di phenyl i odonhi um p- to uene-su ona |odon|um
t et r af | F obbeakénafteet hok y{irenpttpheayt icodoaicdm mgatllm@t@@hm@mmm e,

4- met hoxyphen hen odoni um hex uoro rse

4- et hoxypheRYFBHERTHESagrem et PE PR me i E Ara e (o2) at least
4- et hoxypheay&bpb&@}tlah@dQﬁsumﬂratéﬂuebﬁlpeﬁh&t geldé0ted from the group
4- met hoxyphenyl phenyl i odani um p %oluene ul fonate

b1 S(4- L 611 - bEPYPREAPE) PEAGH I BRFNEEF HA PHPEKOF aEL) oxetane,

bis(4-tert- bgtxhehﬁaﬁk @9@6&9&59&&@?Ly059ﬁ $eratine
bi s(4-tert-butyl phenyi )i odoni umtrif!l uoronet hane sul fonate,

bi s(4-te¥Q - batymphbnytrynl@aréﬁpcmmbyﬂa -2+ tisi 6hveramethrdoxetane,
bis(4-tert-byty|phgnyl)hadonlumernt 2} usngnail i 80at Sne,

2- (methacryloyloxymethyl) oxetane and
- (methacryloyloxymethyl) -4-trifluoromethyloxetane, and

optionally (b4) at least one other unsaturated compound



Exanpl es of the above triaryl sulfoniumsalt include triphenylsulfonium
tetrafl uoroborate, triphenyl sul foni um hexafl uorophosphonat e,

tri phenyl sul foni um 20 hexafl uoroarsenate, triphenyl sul foni um
trifluoronethane sulfonate, triphenylsulfoniumtrifluoroacetate,

tri phenyl sul f oni um p-tol uene sul f onat e, 18- met hoxyphenyl di phenyl sul f oni um

tetrafl uoroborate - et hoxyphenyl di phenyl sul f onL um hexaf | uor ophosphonat e,
25 4-nethoxy%ﬁ%ﬁ??ﬁépggﬂvlEﬁgf%ﬁ¥%ﬂ1£%§%¥?ﬁﬁ?%a? ehayesne. ProsP

4- et hoxypheﬁy#ﬂé eyl suhi@a] unethi | wee onpibapea el f DM@y @roxyethyl

4- met hoxyphenyl di phenyl sul fonium trifl uoroacet at e,
4-nethoxyphehW@thﬁ@ﬁyl§E?foﬁihﬁihW%Fﬁéﬁ%r¥b$¥%na?%?Z%b

4- phenyl thio i su i t

4~ bhonyl £ i OB AR L7 o o S oS as o polystyrene

4- phenyl tshi ophenghdnphenyasdl pohywathgk ané thhaony babatwacromonomer .

4- phenyl t hi ophenyl di phenyl sul.f oni.um trifl uoronet h sul f pnat e
4-pheny|thiophenyl@?gﬁ@ﬁé%ﬁﬁ39§%%ﬂhﬁpeCf@oggpﬁghggghﬁfbngqgQﬁ%?ple’

4- phenyl t hi oghgaybtieenyksul f 0B UNbP) t hULBEd SEhéQhdtLeed comp&Xadpl es of

t he above di aryl phosphonium salt include

(1- 6- 1- cumenE€PEPOESGE| BpeAPEENLAGTYE+EN2G1RexBd | (8¢ bpidsPRohaRe. Qut of
t hese oniun1?ﬁggtﬁgg98?ngém ghgﬁeg¥h§8€g3i851hexafluorophosphonate and
triphenyl sulfonitumtri uor%net ane sulfonate are particularly preferred.
The abovi® onBum(math) sonpbaplexymgthyl Leret ahenend rodtol o Klgnbildat iagn of two
or nore. en the,oniumsalt .compound is used as.the

phot opol yrrer FAFFOIY REPER T A POtBRP R AR ot TERE SRR T the
onium salt ceopstBtihg pfekeyabhy, ONOphény Iapaithsddy metigfil, nore
preferably 1 to 30 parts by wejght, 15 particularly preferably 1 to 20 parts
by wei ght baé@ﬁtBhaﬁﬁﬁlﬁE?tSZDQYQEPﬁﬁ?thltH%ebB]%?Hﬁ%%?%na?lﬁﬁ%oner (O or
the total of (hbenpaby{ugeti oBah-yPNeneE nARE {18 8ONQf Yagt,pnal nonomer. Wien
the armount of the oniumsalt conmpound is smaller than' 0.01 part by weight,

it may P& di hphodmethbaobyihhea polystybene| macromonomen anédet er mi ned

col ored | ayer 0..1.nc iLnhg. by exposure, t he anount
is |arger thgﬁg%ggéﬁ gy%yﬁa\l/\%ﬁl%hhatoc,@b‘%é%{p glgi:ﬁgrc‘}glém%rc ggoﬁwgf &g%éﬂ% of f
fromthe subgblatan duriidngndevetrapa@ntomptund adudpbbedsof (meth) abiglriadi ati on
sensitive conpositign for formng a colored |ayer of the present jnvention
may contain %%aoagga&%?{ i %soﬁ%g‘?‘%%dfr?‘?ot.uratgde compﬂ@%%&p@% Btves

i ncl ude an osgannétAThEryaBy 06aantEnGD) asl 8eh GDHROLAE: (aqaeg:rld#ﬂiraﬂxatm@r above

hydrogen donor) , a curihg agent and a curing aid. he above drganic

acid an®@br géhttt ki IRnompsurdhesr vesaburakeferompied selretesd dsiomi ty in
an al kali de o) f ﬁﬂﬁ | atico Lti |t 1.0 d LLRher
suppress t hegﬁélé)%é%ucctl onsrtggl%a%g ?nggﬁg[ I{{u%dl'l? sgoi veldé %ﬁao%’ct“re;&fh yeir

devel opment . (meth) adhglabeye2ehygdnoryachyli smetkef@caplytan aliphatic
carboxylic acid he gr gup-cont ai pi carboxyligc acid 5 having at | east
one carboxyl?8?5ﬁgagﬁyg%tenngggﬁyg.Rmeghpg%&ﬁ%%?%s %fy?ﬂﬁoﬁbove al i phatic
carboxyl i c a@bfoinetHylgacrpnacar bpsyyseyashdsmetebmasonher nhedaci d, acetic
acid, propionic acid, _butyric acid, valeric acid, pivalic acid, caproic

aci d, di%®t hyPaé¥meERYEREtRAGIIIALE RAFIORARORSEY A FOPP YRS (BH 3hioxy! i ¢
aci ds such agpexald 6Ad Qns&’éx';?@faéd%nﬁaoxﬁi&%bﬁb%sé&'@f He+raHGyAsId,
adipic acid, pinelic acid, suberic acid, azelai¢c acid, sebacic acid,
brassylic acadidnen@y(hal omn coxetane asatiamd caminpurgl mempdsesl odi ¢ aci d,
met hyl succi ni,c i |0} C,aL] I L carboxylic
aci d, itacon?c[gﬁégP)%?%&ggg%g%bgggg?fka?2?%9%%#5?8¥§%§§?§Q§€$%8a%
nmesaconi ¢ acogtiandllyi ¢baboayl Leaati dse sotheasuhsacardadd ytowpaand,
aconitic acid gnd cgnghorongc acid. The aboye phgngl r oup- cont ai ni ng

car boxyl3t a€fdSFEed26TPBr tRRaFHPRP SORBHPLIRG Rhv Eﬁg%n%arboxyl group
directly bongeghtAyamRNenmkaar oMeth9l mEERPRXYY1&tACT SRR HEyar Byl boxyl
group bonded to a phenyl group through a carbon chain. Exanples of  the
phenyl groupiméhhéﬁﬁrnéaéavb@i&YRC(Qsthba@th@t%deb%m@ﬁhtic nmonocar boxyl i ¢
acids such a ' Ld, ' (o] 10| | he Lid id and
mesityl enic Z@?g3¥§?§X§§F%'d?gg§%§§§|?gn%gﬁggﬂéﬁ%ﬁ§%§t%ht a#*%égc?%g

i sopht hal i ¢ aatdomofloiherephtihpbilgmathydl aethatiygl H6¢ yiaac bonyhomeaci As havi ng
3 or nore carboxyl 30 groups such as trinmellitic acid, trinesic acid,

mel | ophani ¢ acid and pyronellitic acid; and phenyl acetic acid, hydroatropic
aci d, hydroci nnam c acid, nmandelic acid, phenylsuccinic acid, atropic acid,
ci nnam c aci d,



ci nnanylidenic acid, coumaric acid and unbellic acid. 42 Qut of

these organic acids, aliphatic dicarboxylic acids are preferred, and mal onic

acid, adipic acid, itaconic acid, citraconic acid, fumaric acid and

mesaconic acid are particularly preferred as the aliphatic carboxylic acid

from5 the viewdoints of alkali solubililfy, solubility in a solvent which

w Il be described hereinafter and the prevention of a stain or the film

resi due on t@erelyBeralBIof) | PEh{bLLraBnRraYd| BYeRt T2 URERPBYRY porti on.

Aromati ¢ di CBEREXYLLCRCIASEA SRV eIl 4eta AAd PBENaLHCoRE e s 10

particularly preferred as ﬁ yl group-containing carboxylic acid.

The above orgaaatuaatdd qampbendsedebaﬁ@ of in conbination of two or nore.

The anount o% &F anlc ac d is ﬁﬁ %ﬁ ? % 15 mﬂ?’lS or_lLess, nore

preferably 1 m@t aFE¥%°K QEY"GHY oPAPIELPRGE 8% 2T of the radiati on

sensi tive coppesbhhdly \(Ben thelegvunénefotherongsataraced tSmpenger than 15
w % the adhesion of the formed colored layer to_the substrate may |ower.

20The above BPaAFEdafFAB EBRPBLAUP| SOPFEPEIRB| 9T aRt¥FEPRati c anine or

phenyl groupncﬁﬂbggmhage§maae hagtﬂglakméeﬁﬁ 92@a9g1n9 H&@PBnytEP?

nol ecul es f he above al | phatit am ne i ncl ude

nnno(cyclo)alhythh&neylsueh aslylplopyphaacnglaks, i benppyl am ne,

n- butyl am ne, _i-butyl am pe, sec-butyl am n - but vyl anl ne Ianlne
 hexyl an ne mRERLAESPIRER. BRFGRHOY L APhE toat ADAE AR ROEEDLRAT
n- undecyl@m pacrémoadmeyl antinpol pyet Arexyé ohh 8Lyl 2t senly L enchonexy! am ne,

3-nethy|cyc|ohexilan1ne 4- et hy Ic¥clohexylan1ne 30 2-ethyl cycl ghexyl am ne,

3- et hyl cycl oRERGL¥REKe (BRdSA- 8fhyPey cRBhXYRarlABRt UBRERY FOTBPRYRan nes such
as net hyl . etgg g?b@@ o@'?&@¥h?5b991189&8¥& Qn&r?BHBaEh”Sxetane

et hyl - n-propyl a di - n-propyl am ne, di-i-propylam ne, d| n- but yl am ne,
di-i- butylanuneatdrated-bampbanﬂneompasedlOf but yl am ne, - n- pent yl am ne,

d- n- hexyl am pe, C e
mmmw%@%%%W%M%H%%%%%ma

met hyl . di®et hykastnme blthetrhlyﬂlmmtéd diompblayld. sﬁle.bé@tpa’di &rofethe group

di et hyl . n- propyl am ne, t hyl ropyl a eth I ropyl am ne,
tri-n-propyl SRRASSTLRE. g¥p?£§§?8ﬁvn§ $¥PYﬂ%%§?§ eF?Yf - but yl ani ne,
tri-sec-butylagtAgackilatabubyh HkBdeEﬁ 1n1ﬁsehyéaﬂym§tetraiﬂybexylan1ne
10 di net hyl cycl ohexyl am ne, die | cycl o am ne, neth fdlcyclohexylanlne
et hyl di cycl oheeyhaach¥lake . tbﬁ@?yioh@ﬁ?héﬁ?ﬁﬁlahﬁnogéyetﬁ?hlkanolanlnes such
as 2-am noet I ro

4-am no-| - Fgﬁgﬁmeth%F% } Pgén gkty%egglﬁgg o éﬁgﬁgf i%dand 4 -amno- 1
-cycl ohemanopo1yniet(1yyahe:1)haectﬂ<§alr&ﬂeamauesmsuoheas att et bapol pmene(BI-6)
d|-n-propanolﬁr1§§ gro§ano ged -Nn- bu anolanlng

di -i - but anol § ) Fn aﬁ Ht BASREHF AES dFoﬂpﬂEQ noPIRPAed aRb

di (4-cycl ohexmaaeh) abirpeictdd{€weldo)Bh katobaeinas sueit@satéd eidwpmlmym ne, 20
tri-n-propanol am ne, tri-i-propanolam ne, tri-n-butanol an ne,

tri-i- butanoFQﬁPﬁéedtPﬁ n- pent anol am ne, tri-n-hexanol am ne and
tri(4-cyclohgx Lka

3-am no-1, 2- grgggggglOP%Y%eg&BQgﬁ¥E§9%?ogaﬁgg #éréMg@hg%$ﬁ%Fane ﬁ?anedlol
4- amnu)253 bptanedﬂby (B4anbholéagtcyneobehanednsbturated compound

4-am no- 1, 3- c g a edlogh 3- 9IHEth¥|anl onl g PLP %Qgglol

3- dlethylanlﬁ é o1 9Ft HlnePﬁy? ﬁ1ﬁo E 3- gropahedlol and 30

2-di et hyl am NGpﬂleﬁymﬁlaméﬁlﬁiﬁidél, , meghpd gnheth) aoniyaateng2 eygdvakiratrypet hanol s

such as 1-am nocycl opent ane n amn cl opent apnenet hanol ,

o nocy <l OHBREHGARETRGRDY . S3LHM NBEGE] SREXARESnobRARGE

4- dinethylanumeﬁhybeegmaeae geibapel ménékﬁéhﬁbéﬁk?@&ﬂé'Oﬁém?éﬁ?réﬁéhan0|
44 4-di met hyl am nocycl ohexane net hanol and 4-di et hyl am nocycl ohexane

nethanor30anmaQWPW@§9m§§x9pﬁcPQéV@§tbﬁéh@@%@ﬁéﬁYﬁéte2maﬁ¥ﬁ@@H@W¢reaC|d
3-am nobutyric aci t o

3-am noi sobutyric §8Fd0§g£§89%0%(/ frgég%l ng)? ;Er:%lllezo c am@l 1)

6- am nocapr oafidacBd-21- awbnpaychopnapayepaebexyédc aC|d

1- anlnocyclohexanecarboxyllc aci d anlnocyglohexanecarbox lic acid.

10The above pheny! 1griotpCHA™Mstn g 5h1ﬁ3“?§°pP YMEX A 2H1e ORGSO RHd havi ng
an amino growpedikeat LyishendedehOc8mBBEAY! 187 B¥REePhLE,CONPOUAY Ra¥i Ng an

am no group bonded to a phenyl group through a carbon tchain. Exanpl es of the
phenyl group-containing am ne include 15 aromatic am nes such as anili ne,
2-nmethylaniline, 3-nethylaniline, 4-methylaniline, 4-ethylaniline,
4-n-propylaniline, 4-i-propylaniline, 4-n-butylaniline, 4-t-butylaniline,

1- napht hyl am ne, 2-napht hyl am ne, N, N-di nethylaniline, N, N-diethylaniline

and 290 A rmoat hyvyl N NL A nat hy/l ant lt nar am nanhoan=-v] al ~rAbhAal ¢ c1irh Aac



25 4« di net hyl am nophenol and 4-di et hyl am nophenol . Qut of these
.organi ¢ am no conpounds, nono(cycl o)al kanol am nes and

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

3-am no- 1- propanol , 5-am no-I|-pentanol, 3-am no-1, 2-propanediol, 30
2-amino- 1, 3- propanedi ol and 4-ani no-1, 228ut anedi ol are particularly
preferred as the aliphatic amine fromthe viewoints of solubility

. P in a
sol vent mhicEaﬁFFFu%ér3¥sEF?5%Hah Ye? na? 12t W " Qﬁ+%i#%§”btain or
the filmreshUBneNot Nens WAl uRkalt gl eSCEERAPLIAG! BY §rofer@bypexposed
45 portion. Am nophenols are preferred, and 2-am nophenol, 3-am nophenol and
4- ami nophenokoaf@ phkti Parbirylpréveprefenabiviel pheayfsgrbtp- @Bat BRI ng

am ne. : o] j i C qﬁ&iﬁy st QRE 5 or
in conbinati88p8#y§§§l%?9¥§?eéggﬁhg 8F}£§eannun% of t éﬁﬁgﬁgnlch%lno
conpound 3 s peepeedblrybly M toorol s, more preferably 10tet ¥ owtsess based

on the total solid ﬁon ent of thg r adi tigB sepsi tive conposition. Wen the
amount of t hB2BEGEHIETa¥i RESESHBBL¥ALi 591 aPg¥F*than 10 15 wt % the adhesion

of the forned col orgdthaygtetént henvedsis@l aiByY dWRiopolymerizHi8 Gpove
curing agent is a cgggonent whi ch reacts with a carboxyl group and/or an
oxet ane ringameknaEnet the BREVEOPRTIFRFALEE DoMRRINIB3FOBEaanedr boihe group
cont al ned i ncgagotlpﬁe(ﬁop@%%@e %%%) wiPnfld g%?%ecggﬁgggeré'radiationThe
curing agent 'S, for exanpl e, an epoxy conpound or an-oxétane conpound.
The aboved epsensdoripeundmpesptébar ablighaipoeyfahténbnah thexytopapgeund as

exenplified b r, tic 2 oxy.resins.such as bisphenpol A, epoxy resin,
hydrogenatedsﬁﬁgﬁﬁgﬁéﬁsAogng? ¥é§WﬁPngéﬁﬁgﬁﬁF°& ﬁggx§8?e£}ﬂ$lﬁydrogenated
bi sphenol F epayysiesbn aBdtBeehakaepoXyenesas; waliCcys! EEnSROXViEHSi NS,

het erocycl i c epoxy resins and other epoxy resins such as glycid
est er-based FEIVREL Ee§EFEFNCOARGIaHafIY treshAssaRst BpbR e @R INED ; and

bromi nat ed d%%bvﬁbh¥%ﬁtoEft@ﬁéePg éﬁtrﬁéiﬂ§%?eBQKYLQtSQEQ£ dycts of

but adi ene (co)polyners, epoxyla products I soprene (co)polyners,

(co) pol ykeers of gl FhedgbpgiypuexcOB2 hi h$ norefseahinata daquorigoneds(t e
triglycidyl isqQcyanurate. 3QAn_epoxy._gr, spontai ni ng, unsat ur at conpound
is also pref§??8%r§§ ?Reaﬁbo€8p883% rcéﬁggbndgeﬁglgﬁgﬁﬁrffPgd?5§99?§cidyI
(et h) acryl atleas8, énepaxyblutiyikatuehbyacephpbénd 6cdmpposihept vyl

(et h)acryl ate, o-vinyl benzyl, glycid%l et her, mvinyl benzy] alycidyl et her
and p-vi nyl béRyR) ag8YgRGeRrEYA aifedD3) At leaRk aBBVECBXBRYAECEBRPBUN is
preferably auﬁ@hiﬁ%ﬁﬁéaoeéﬁpQ%ﬁﬁﬁgﬁié%&&ﬂ?qﬁﬂmﬁ§h€X§£Bﬁbfé&ﬁ%fﬁ%iﬁﬁ”df0|eCU|ar
wei ght conpounds such as bisoxetanyl carbonate, 5 Di soxetanyl adipate,

bi soxet &%/ tetsphyAapiuvefubydoxeeghyhcpykgtel @nddi car boxyl ate and

bi soxet anyl 4- [ h as an
oxet ane. ot heit? i BECB Bt eonr oanaany hobsr SRy AP EIEEE P TER o EnaFEor 30
unsat ur at ed aadpoptional/ing(al) axelesnet Lhesbehetromn $@xat aited g dripewe@ol yner s

(81) and (33)). A coppound havi ng,both an_oxetane ring structure and
an unsaturatéﬁlﬁﬁﬁﬁgefEBHdtHE 8F§HPpF8PgFFEHngs°FhétﬁﬁﬁPﬁne conpound, as

exenplified RyphbgyapaveiRxgtanfedngat YhatBflaceyparadss - hpdhege Ny Ng
agents may be used alone or in conbination of two or nore. he anount
of the dkindma§bnacrylpees epdbly Ivehhimerylats, hepaypreferably 20 w % or
| ess based o 8y Lat- ali at-gnt 8, Erhpgdiath segshtk
conposition.QW%gn)%g ?Egﬁaﬁog%geogsthg cﬁﬁ?ng gggn ?Eefa?g%? #ﬁgﬁn%o wt %

t he storage shabphphpmetr ahd pbiznetHyilavethaonyiensi mageononpositi on nay

| ower . The ,above curi.n ild Ls_a _componen | ch, pronotes curing
reaction by the alisve Scptﬁ'qlr#gl%g@r}f’ Eéercl éﬁpé’ﬂberﬁ :(E#\Igg %%e%%(%zi?“&’ﬁ&up and/ or
oxet ane ringaotobbeymeti ngoapenteferred tdhgscueopglamdri BIIfor exanple, a

pol ycar boxylic acid, polycarbhoxylic_anhydride, am no conpound or therm
aci d gent? at BETeERaAHPES of tHe gbove2PbISRAEIIYIREAHET L FATUROUKE 30

above conmpoundg Baking st WRelh) BRLEG1581 BeXH! 2HH0URS) 04t 9kakhealove organic

aci ds. Exanples of the am no conmpdund I nclude the above organic am no

conpounds. tetrahydrofuran unsaturated compound composed of
tetrahydrofurfuryl (meth)acrylate and optionally (b4) at

least one other unsaturated compound selected from the group



Exampl es of the above pol ycarboxylic anhydride include aromatic

. pol ycarboxylic anhydrides such as phthalic 47 anhydride, pyronellitic
anhydride, trinellitic anhydride and 3, 3" 1414' - benzophenonet etracar boxylic
di anhydri de; aliphatic polycarboxylic ag?ydrides such as itaconic anhydri de,
succi ni ¢ anhydride, citraconic anhydridé&, 5 dodecenyl succinic anhydride,
tricarballyl]j ; i.d LG.ankydy.i , 4= etetracarboxylic
dianhydride;bépsggﬁgﬁg §5|§§g?%§§y|?c8§%ﬂgé@? %%mgﬁgh gthggahydrophthalic
anhydri de, 3,(dedhiethyltetrabytydpbkirethglarkhgdh) derylte, allyl

1, 2, 4-cycl opent apetri carboxylic anhydr | 1 4- cycl ohexanetri carboxylic
anhydride, c @FBBSﬁF£XgFEFra SPEXEyﬁwgkg?§ﬁﬁ¥£?F8e,9£ycerOT

1,2, 4, 5-cycl ghaxanetal hacanhexy! pe1gsaphedei fdacrBrsheémaphydai de and nadic
anhydri de; ester group-containing 15 carboxylic anhydrides such as ethyl ene
gl ycol bistrpaeymethys BeRpAeTdka thdagInpEenionet i ¥ rd fOPOlyaes SRAWRE i de;

and epoxy resi [Ny nt i y ~3vali . e names
of Adeca Harggﬁgggéﬁ-g8gg%o#§) ahi Iﬁégﬁgbng.E%??EﬁﬁggggiW§€o¥6%ﬁ?ﬁ:Nippon
Ri ka Co., 201lktdr) oardaktid70fsatfirS8hed Nopponnfi keamSosedLodl. ).

Exanpl es of the ove thermal .aci rator include sulfoniymsalts
(excl udi ng t#WSF%IagﬁV 6ﬁiﬁﬁﬁgaﬁpg gﬁgﬁe?gtéaaﬁgropﬁe 3%66@Ygr0§uran
phot opol yner yuaghitQfatedt cahpbunB) FompeBeat BFazoni um salts, anmoni um salts,
phosphoni um salts, 25 sulfonate conpounds, sulfonimde conmpounds and
¥ 2

di azonetHane [BoripethdscrodeyePXyRESY L] dGREsANYAF AN §UrBéhSBERILBABAI um
salts, sulfo e , | £on{ m SRR S j npounds
are preferregﬁhfﬁéeggggg u?%@n%gn}gggﬁs |nc?ggg.%ﬁ€§T§E%§%§?%n1salﬁg 30
such as 4-aceedpkery diromt hkesgirbopi gonkésafihgopdastymenat e,

4- acet oxyphenyl di met hyl sul f.oni um_hexaf | uo rsenat

G ety BT R IR TR, (OB RO RR e RE R ar PV IRV RO e, 48
di met hyl- 4- (keezayhbexylphenyksalfonmeamhaxai/llieepanehapnat e,

di met hy1- 4- (benzoyl oxy) phenyl sul f oni unmhexaf | uor oar senate, and

di met hy 11 3- cHM6EE! ACEydpbRy pASHFPEAL T BRNGATMStReRGF Y LBFBanPPHBREYESNe

benzy'SU'fOnhﬁﬁkéﬁbh%m%%cQn@spBQ?ﬁé%h§1hMQEﬁé¥99§Q¥E”ﬁ&8¥bﬁHhBHQEU”‘
hexaf | uor oant | nonat e,

benzy1- 4- hydr oxyphénythetdodalyifesni(Bahexdie goproghoeptigagion amount of
- acet oxyphen enzyl I [ | yor ganti e o

benzy1-4-net%%%y6ﬁéﬁ§ﬁ#§%ﬁ§%§&%@o%gh§§§§§a$$u§?8§ﬁ??ﬁ%%a%e%g 40 wts,
benzyl- 2- net buttdchydirdyyphefigrablipybsubf i wtnd hexted |aopalantd minteatieom

benzyl- 3- chl or 0- 4- hydr oxyphenyl pet_hyl_sul f oni um 15 hexaf | uor oarsenat e and
4 16t hoxdfben FFPUREN YT BREnheny PREERVESEAR RN EATHERB A GPBBABEANAF o;

di benzyl sul f gRye-88htS1 SWChoast €] RRAEM A 9%&!9@?@%1%@! konsgmts,
hexaf | uor oanti nonat e, “di benzyl-4- hydr oxyphenyl sul f oni um hexaf | uor ophosphat e,

20 4- acet oxypREnyhEi EORPyVBEFEEALHRThaRaINGoPSatihPnBRAeE, unsaturated

di benzyl- 4- enyl [ f n }ng
dibenzy1-3-gﬁ%§?§¥%@%$§r%§%%ﬁgﬂgﬁéBf?%n?gﬁ%ﬁgkg* uo?%%?ggﬁgggll to 80

di benzy1- 3- methy| paxhydudryly- peetfelbabyyphenyl 50l fvoki um 25

hexaf | uor oanti nonate and benzyl-4- nmet hoxybenzyl-4-hydr oxyphenyl syl.f oni um
nexat | UGt Dphosphat 65 HA BEBSERE L BICBEASY| SthT o thn S S R e o

p- chl or obenz yhofnkyds oxaHE ampheetiyh cut 4 08d Woniexaid e hoané i dBpHtyene 30

p- ni trobenzyl-4- hydr oxyphenyl net hyl sul f oni um hexaf | uor oanti nonat e,

p- chl or obenzyB24- RFarHKy MehRyHRRY e FiiNdfRsheRaf 2 &bR bpPd St iE 1ve

p- ni trobenzy Logneel Y bndwRY dhoX¥paenyl TBLAYI SWRON R4 stabilities
hexaf | uor oanti nonat e, 3, 5-di chl orobenzyl- 4-hydroxyphenyl net hyl sul f oni um

hexaf | uor oantitnthet Pigmgnt dispersion and the liquid composition
o- chl oropenzyd; 3260l 850t =B JeB¥y BRCHEh TRLOYLEHLE 9L HRY, 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



5 hexaf | uoroanti nonat e. ' The above benzot hi azonium salts incl ude
. benzyl benzot hi azoni um salts such as 3-benzyl benzot hi azoni um

hexaf | uor oanti nonat e, 3-benzyl benzot hi azoni um hexaf| uorophosphate, 10
3- benzyl benzot hi azoni um tetraf | uoroborat e,

3- (p- met hoxybenzyl ) benzot hi azoni um hexa2Ruor oanti nonat e,

3-benzyl- 2- net hyl t hi obenzot hi azoni unhexaf | uor oanti nonate and

3- benzy1- 5- chéasbbeng oahidzensatuhaked | conpewrnd neerpesed of
15Theabovesul f o eco ound cl enzo y e zoin
tosyl ate, a- ﬁ@ ﬂ@ ofF bé z%i%8 8 ?gggs %%%%é $§é te€r§§§§¥$PuP£H

pyrogal | ol t riag6&tiuthvedormipounes e lerte) ;Erom the group consisting of
pyrogal | ol tri s(nonafl uoro-n-but anesul| f on
pyrogalIoItrFgFﬁéPﬁgﬁegﬁFfBﬁx%efmﬁﬁﬁ acrylate ina

ni trobenzyl- 95 10ndt £} Qefy@awbﬁgsaﬁyi stibf PARY @rofur fury T8usboNEte

sul f oni m de conpounds i ncl ud trlf uor onet anesulfonyk;gy)SUCC|n|nlde
N-(trifl uor oaeehbs @itf éﬁ?ﬁ‘éx@%@@%ﬁﬂa@[@u@si]ﬁhéﬁteg @QTePo selected

2, 3-di car box d N- a nykoxy) succi ni m de,

N—(lO canpho¥s fgﬁ§lé |g§§$£?§£§§1¥%ept-5-ene-2,3- di car boxyi m de and
N[ (5- net hyl- 5- ¢aébha¢ﬁ?1h9mehymgthpl202eﬂéﬂept2-y|)sulfonyloxy]succininide.

30The above di azonet han cgngounds épclude
bis(cyclohexéné@ﬁFPGﬁ?YﬁﬁY PGHBERANS! ~ BT eHEY heSFRRE f onyl ) di azonet hane and

bi s(1, 41Q1oxgswméehéc§yig9@aﬂﬁmztﬁyifogy{}ﬁf@@@9@%@@H§10£y&aﬂé these thernma
acid generators, 50 4-acetoxyphenyl d|nethylsulfonlunlhexafluoroarsenate
benzyl- 4- hydﬁoiyghbﬂyrﬁé@M§P§MmﬁéhYbhTﬁeRhﬁﬁHb@é@h@mﬂDnate 4

- acet oxyphenyl r tinmonate , 5

di benzyl- 4- h%d?@gég g%%?ék??%%ﬁ%%#ﬂ% ?%%#%a% ?nnnate

4- acetoxypheayKhenhybsylbgmbmymEEMEI)u@Fbnnflu@namethﬁlhsazam@emm@thiazonium
hexafluoroantigonati ang

N-(trifluor ofBERGRESEY T SR 0RY) BERSEI BF2. OLUThePRe Bt UrRES. GPRBPHRRyi i de
are parhupulaéh&CEéaf@fbmdthéogb@ugb@&ﬁsggt1ﬁ@ 8f dstypynde used alone or in
conbi nation of two or nore he amount of the curing aid is preferably
15 wt % or Ie§sPhﬁﬁYémﬁlé#@#§9LmeQhMﬂwdﬁﬁthb%@rﬁb%%@ od-hyidresyerhybl i d
content of t en e 15 anmount of the
curing aid .QEF§?9%?}?§§EE15§3}¥g tﬁ %?% gg%?gﬁﬁ€n£€fof t he obt ai ned

radi ation semmethWecryhpbebtgbycaayllmmno methhecfplaed cpbbysdytayer may
fall off from.the subst;age dur; gﬁ ﬁ ggﬁ ddltlves ot her than the
above additi V8§ PREPOlET a8 HP %@? n 3 %ﬁﬁ% A5° "B HRBRYRRh
derivatiae or yel M@y\ery;wmrﬂldéamwathae;omlgmera (TDPpPErls ,phbhalxeeyaei, ne
derivative; filler_such as_glass or alum na; polyner conpound such as

pol yvi nyl aléoﬁ8P°1¥B?§ef%§f€n% ) PHcPRhAnaddf Wnsadurgted compound

pol y(f1 uor oal.ky i?égéd' 8ECkme BANLERYE; cCALL QNI fo9f g%é@fQH*&réf‘uie%?t ant;
adhesi on accelefator such as vinyf trimethoxysilane ny trlethoxy5|lane
vinyl tris( 2ungangxygedogyt)lppmadecomposed of tetrahydrofurfuryl

N-(2- am noetR }h ag QQEOBX{:L[ ?B%sz% dé%%@ﬁéy&é%g turated compound

N- ( 2- am noet opropy oxysiane
3-aninopmmpybbmpeéédx¢5|BamemeBhghyﬁyﬁoyyoxpmgthylh@i@oaye|éﬁ@e
3-gl yci doxypro nmet hoxysj | ane,

2- (3, 4- epoxy89£¥8ﬂg§; é?ﬁ;|FFlﬁ%¥ﬁBX9§?|%B%er unsaturated compound

3- chloropropgéleet5ulfQbMEEHQXgﬁbhgn@onsﬁétﬁngh&@fQey@@ﬂétrlnethoxySIlane
3- nethacrylogloxypropyltrlnethoxy5|lane or nercagtopropyltrlnethoxy5|lane
ant i oxi dant uEhe§¥1maéelmhﬁ6bl@FEhﬁétthtbl%Cﬁﬁi% Pheponydpexpethyl

> (3t - bury 1 B ey R B RO e e ol e o
aIkoxybehzopNmabhéacryhaseonglyheboﬂomosucmeeh sodylatepl patygtatene and heat
ooyt Lo R Sna SRl o TR EREE ek R oORLE el 118 ©

radi ation see&pbuyﬂegompgimtgpnoef (b Bhesedd hAYEPLTOPe8OFBIPSESdL he above
components (é)omings(eg) of (meth)acrylic acid, (b3) a tetrahydrofuran

unsaturated compound composed of tetrahydrofurfuryl



15 essential conponents and optionally the above additives and is generally
.mxed with a solvent to be prepared as a liquid conposition. A suitable
solvent may be selected and used as far as it disperses or dissolves the
conponents (A) to (D) and additives constituting the radiation sensitive 20
conposition, does not react with these 23nponents and has suitable

vol atility. Exanpl es of the solvent include (poly)alkylene glyco
nmonoal kyl ~ et freeshkachy hatet ayd efle2 il §ie oPx PRty t e dlepd %QW@¢%W% gl yco

nonoet hyl et l.ene = N eth lsyco
nDno-n-butyIg%@%%%%ggﬁggh§?%%gﬂg?ég%Fgg%%%%ﬁ%ﬁﬁyi%t%e?%hﬁﬁggﬁgﬁgﬁggb yco
monoet hyl etdptiodaklpyklear gtyteastoowe nephepyhnsstierated etdnypemad gl yco
nmono- n-butyl ether, .triethylene glycol npnoneth ether, triethylene glycol
nonoet hyl etﬁ%i?céﬁdp£ﬁﬁwl he %?%%%ICﬂ%ﬁ%ﬁ%%%?lgétﬂ%Y?e%$bpylene gl ycol
”DnOEthYESEtﬁe%heﬁyQﬂaléﬂﬂiaéYCﬂétH?DO(ﬁe@hP@dny&B@T,2Fﬁ§WW6£W§tE&yCO

e

nono- n- but yl her’, di propyl ene glycol nononet hyl et her, dipropyl ene glycol
nmonoet hyl et ieethiaprvpgtencaglytolmephbaarptapy! RemaYl di propyl ene gl ycol

52 nono-n-bu Lpr t i br opyl ene
gl ycol nnnoegﬁéFﬁL$§%¥}£%%blg?g%§€§%géggﬁg%%?ﬂﬁ%§%£¥i§ 'Q? %fgg%%%%§es such
as et hyl ene ghyrohonomenesng! pelyreetlagetme ehaethd emengt yoobnormemoetdyl et her
acetate, 5 diethylene I n thyl _ether . acetate, diethylene glyco
monoet hyl et FEPOLEBEa: LY FLal Bhe thlY oo Retdnttrar bt Fel aumnaiadang
propyl eng gl ¥6mposeA0EEhYhethgEraTetad€idnt (16%) e4 hessragdrasughst hyl ene
gl ycol dinethyl ether, diethylene glycol nethyl ethyl ether, diethylene
gl ycol 10 dishagrusphed aABPPBRAaRYHIPOFEH ant {%¥6%€%d§%5%r%3rﬁ%thyl et hyl
ket one, cycl e n a 5 . I such as
rethyl | act a?@jéﬁgéfg?x%%t??%%% ?f?olt ﬁgr%;ﬁfﬁé%”@ﬁ%jﬁt‘ﬁéf%%%yfﬁ%@ﬁd

- hydr oxy- 2- cemhgbpdoptonat e, net hy - met hoxypr opi onate, ethy

cthyl ot hoxySeStaeEr) &ERYEORY O ERG Lag L e PrEF Rypeote i Sl RVERgP! onat e
2-hydroxu§3-a§tm¢hah1§nman¢,ae-mea@yloﬁenéth@xy@wéat@@@t@aecOmpound

3- net hyl - 3- net hoxybut yl propj onate, ethyl acetate,n-propyl 20 acetate,

i -propyl acef&tec ﬁdb§F9m E%t%f%Pplg%ﬁ?¥$téE%t%fe?tﬁr%ﬁ?l formate, i-anyl
Ut yrat e, m B e L e Ry Avatarofyetnpl oY
n-propylbyruW@@éh)ﬁerhyﬁtaée@béﬁitém@thé@ﬂyflab%tob©@¥ﬁle and et hyl 25

i dosand | SeeALAER e Y B ORRE L mOHE S EEnl SR r S LR e o e
and N nmetthyl pyerohodoner and pol@uéthyl theskasoyVate smapropyhener gl ycol
nononet hyl ether, ethyl ene_qgl cok nnnonethgl, ther acetate, propyl ene 30

gl ycol nnnon%?ﬂ?iyﬁfﬁeﬁBﬁEEfé¥e? pfbbylﬁHe %%@d%?sﬂBﬂﬁ%Y% Icéb?éghicetate,
dlefhﬁlene ngﬁgbﬁQHFBEthe@%hﬁér¥ﬂi@tQ&i@?ﬁ(?ﬁYCQltfﬁfgﬂ %§§hufa@ther,

cycl ohexanone, 2-heptanone, 3-heptanone, ethy actate, ethy

3- met hoxypr opineatusatadt GoNPguBd hexypeeed opht ket Bahydrafer Hesybr opi onat e,

53 3 -methyl (ndenEEROXYDUL XhAY 0B) PNEh Coxelablll YheBEGALEq dofibuq acet at
n-anyl formate, 1-anyf acetate, n-gutyl propi onate, ethyl butyrate, i-propyl
butyrat @5 n- bonybsedt gfas e [ andtbl agty pyy lozyretnel bak tpehaldyepard er r ed
The above- sofVERTE 1A T dedd aForendh UTF BbR6r RaT bt S opotere.
Further, a hsgheboéli BgomotMengrouphcassbeniny 6f hytyidénef her, di-n-hexyl

et her, acetonyl acetone, |sophorone, caproic acid, caprylic_acid, 1-octanol,
1-nonanol , bERRYENEIEBAEEMIGRN PELAKE: SIRERLRRYY1BERZ cATEYIBPEY Y bxal at e,
di et hyl ”Ble?&éthraé991¥ﬁgla§1 £ (RLPY| 288y LREDONBL S, DY OPYI ene carbonat e
or ethyl ene glycol nonophenyl ether 15 acetate nay be used in conjunction
with t hétboywetb) genylate, glycaqhetempinglhmebh) aegytateerpelyslyybengsed

al one or in conbi i 0 T a nt_of t solvent is
not particul%??§oﬁ$h$ﬁ§5 %ﬂ§m§%s§?§gﬁ§lam%% %%r%%$€ @%éﬂr%%ﬁ?%gf;t%e tota

amount 20 of cabbliercorpunes) Soex¢hbuyi 8g a6ed sehyethrafed heomedmesi tion
beconmes preferably 5 to 50 w% particularly preferably 10 to 40 wt % from
the vi ewpoi nESTBPSEHeO 0PGBI REGY LA 3ELBi | {PY) o ERETIBYRTAEY 2Rdi ati on
sensitive coppgsihi9PeaeokBbOhdl tbhSbsed of tetFfRy&PbELrfhEyEr Of the
present invention has a colored |layer fornmed fromthe radiation sensitive
conposition of the present invention. 30A description is subsequently given
of the nmethod of formng a colored layer in the color filter of the present
i nvention. A light screening layer is optionally forned on the
surface of a substrate to define a portion for form ng pixels,



54 and a liquid radiation sensitive conposition conprising, for exanple, a
.red pignent dispersed therein is applied to the substrate and prebaked to
vaporize the solvent so as to forma coating film 5This coating filmis

t hen exposed to radiation through a photonask, devel oped with an al kal

devel oper to dissolve and renove an unegposed portion of the coating film
and post-baked to forma pixel array having a predeterm ned red pixel
pattern. 10Tkmeehj&erylahe apgl ibal i an, opeedaki wogsatnpated ecompoendpnent and

post -baking of 1igquid radiat] RY it | sing green and
bl ue pignentgoﬂPg%%?sgg ?hZﬁgggh§$§§¥%¢¥?gﬁgﬁg€ﬁ$#Lé&?gggggg#érn1a green
pi xel array epgienbliug pbipl adrlegsdnohbeosher snbsturiecseqompduadly 15 so

as to obtain a_ color filter having red, green and bl ue pixel arrays on the

substrate. TRELBFHEER SFOPoFRPnGTPHR €oP8rShiRel liSt¥beifinited to the above
in the presefl haMeMhh08imide, metAyR! dRKtAPAEL¥1588, be-hoaPBRyELKPNM Se by

using a liquid radiation sensitive conposition conprising, for exanple, a 2
bl ack pi gnentmetbparsgdiataer alhylTheethbscrutatasedensytior m pi xel s and/or a

bl ack matrix,j | assq.,SLLL€cO po. r omatic
pol yam de, péWég %g??%?gS'O§IK§F§?§1ﬁ%?8$%%E§L%§?§% %ehaéggéég %?%%ally
subj ect ed t omacsuinbabher2&n@reolymeat ehtmetitdrmsl ofwe maatondreatarenioni th a
silane coupling agent, plasna trea nt, ion plating, sputtering, gas-phase
reaction or 9a893 _H@EBS#?FBET6{ OEanlﬁk?%uﬁﬁ%ﬁﬂqﬂéaqqﬁ%Qquﬁﬂ _ wﬁ%

sensi ti vwe CORBRBLEEQNCEO (hBEnFHBES{ L 8kCacBqSUibapPl & coptiRPatEEhRAAUe such as
spray 30 coating, roll coating, rotational coating (spin coating) , slit die
coating, barupsatihngted tawppendceanpageda9fbeeenphygrdfuchivryt these, spin
coating and L ' [ ar, refe ' oat i ng
filmafter d?@?lﬁ%)gggygg‘@%rgggr (Eel 5{’15%§91653§r%‘5%%§%9€§§f S ?@n‘% 2 to 8.0
pm particul avhpopedfefably 0.2 to 6.0 pm The radi ation used to form

i xel s and/ or bl matrix.is selected fro i sible radiation, ultraviolet
Pt ati o 52r AMGERS a0T6IaY L PRUMEEREAT T EELE IOT QbR LRy breahank 1381 at  on
Qut of tl@seOEE@-Qhég.il?r‘ (Bayi B8 acuBYebraJbBheT 1RPat@rdbOandbhsornef erred.
The dose of the radiation is preferably 10 to 10,000 j/nR2. 10The above
al kal i devel 8péectedpfepar EBPyIxAUAqUEBasSELNGt PEnSBYTeBEi um car bonat e,
sodi um hydr oxi. k Mmshyd i de, i i ge,
chol ine.” 1, oNapasnpehaIpsHINE) SRRLLYT hELRPIELIYABHTOR HRDUR 2P
1, 5- di azabi cymebh{4cByDats,; nahépd. (d&Lhsactpbheeanbemzydf a wat er-sol ubl e
or gani ¢ sol vent ch_a t hanol or . et hanol a surfactan be added to
ohe above al KAPFRUEHEPIAEE: "hecethr henptrer Rladretat b $0hyAEYeSRe th vt or
after aldal i mdeyehenomat. abiopslyelevrl0pRethacsplaye deyeloneBdherdi p 20

(i mrer si on) develognent or_ puddl e devel opnent _nmay be enpl oyed. As for
devel opment condit B%s?ftﬁﬁeﬁ%afPﬂﬁlYW?ﬁ$iéB%¥%ker%%ﬁycﬂ@9ﬁW8%§ﬂ at nor nal

tenperature fgrr%-§9 304 38¢rrIb¢ SPHSpQPEﬁﬁﬂfgrf9|ﬁfefé%f@&.Pf the present
invention 25 1s extrenely useful for transm ssion” ahd reflection col or
liquid crystal di sphayheledpsEymeasol(BI Ilragtheiakeekynknd Zetsior eimurdensor s,
etc. Color Liguid crystal displ devi ¢ O:The cal or .liquid crystal display
devi ce of t heTriR AR RnsReterbaermEtuning Bl trnndt B Ud ¥ eoen
inventi @ particularly preferably 5 to 30 wt%, the copolymerization

0

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



As an exanple of the color liquid crystal display device of the present
.invention, a color liquid crystal 56 display device having excellent
characteristic properties can be manufactured by using the radiation
sensitive conposition of the present invention to form pixels and/or a bl ack
matrix on a thin filmtransistor substrate array as 5 described above.

The radiation sensitive conposition of the present invention conprises the
above conponéRISI| Are set M)itdsiretbe@bioye ranged et a1 PR FERSIWE 1yicef er r ed
exanpl es of fhe cqr ition gj.ven i atd Ltive
conposition Yt;(c)fpp g??ngérd gg%oila%rﬁ%lg@/%yg??l)\%’gr%ig%g?ﬁ%ﬂ%%%gléy%%ﬁ%?g%%t
conprises thencepnkytevitil ) sabdehtierespstymee 4£18Q)adoapiosesot tise copol yner
(BIT) (b)the radiation sensitive conposition (a) for form ng 15a col ored

| ayer, wher eFHPEREAEBPERYNEE PRFFLLEOYprises at | east one selected fromthe

group consisting otncapolipEeht( Bhvéhtlien( 8bt e r aitkd e SORM Meaes(Bl | )
conprises at | east one sélected fromthe group consisting of the copol yners

(811-1) and w8yl bg)uged (inteenh ik taion witdndihe aonadnmesis i (&1 )(a)(B) (b) for
formng a coggaeﬁi&g% yer, wherein the polyfunctional nmononer (C) is at |east
one sel ected o] € group consisting of trinethylol propane triacryl ate,
pentaerthritol tri@heyhladeeantherpaeitabi ysblubbd Podixabsrybtat e 00t he

radi ati on sensitive_copposition_(a),.(b) or (c) for form ng.a colared | ayer,
Wher ei nt ho. PRGEOETFIRLY: LATH RA| 2 1 FRS AR F 1o e ame Sndddl defed {7 om
the group copgbstbD8reht aMﬁ%@&B%nQBQuBQQQUHOM%n ki 1l e 12 ek 16yErouUNd,
triazi neconpoundand 0O-acyl oxi me conpound (e)the radiation sensitive

conposi ti on Whjch(is used)ina qeyekapinbhekendor forvied d a9tpredHaysEm t he
col orant (A) i ni; i Lac i_af.l
sensiti ve( cé?r%gs%r@gn%a’orl Ef ]gér’ %gﬁggggc%%&gérggqﬁ(%&gr_éo\%ﬁél %lj%n %ng{aa’tln%n

al kal i - sol ubbecaebbrylByroupprteebet hefenpedyterag Bloéihég)cahivoxplli ati on

iti iti £).f ' 5 | | in th
Copol yner ( BPPRUEGHAPreskin ph8al oieliafecreg R ohetREMBFUGE consi ot i ng of
the copalyners (Bl hnldxamgléBbt-2he (bihéhecd Ayl 0rS@HSESA VL1 £DAPOSI ti on

(f) or (g) for form ng a_colored | ayer, wherein the polyfunctional 10nononer
(O is at |eddkadhesobibéecHeFBM T e COPOIY™MESNSLsAE nea$t toneethyHhe propane

triacrylate, ca%eigi_t%&%&@fﬁiﬁfP??a?g)rggre%@%%gé Efurapaay v ate

the radi ation sensiti ormng a col ored
| ayer, wher efnrt heepbapobyhsmer (Bat,i diB2)nandat(B8) (Drdi at ated stasineond

selecton {1 OFLYE; L8R, 8900 3L409. 8k A6 L piengoe, cppoped, bl daso e
(9), (h)2or copolymers (B1), (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



20(i) for formng a colored |layer, wherein the colorant (A) is an organic
.pi gment or carbon bl ack. The preferred color filter (k) of the
present invention has pixels and/or a black nmatrix formed fromthe radiation
sensitive conposition (a), (b), (c), (d%6or (e) for formng 25 a col ored

| ayer. The preferred color filtef~(1) of the present invention has

pi xel s and/or_a_bl a tLi r m ragdi atj eAsithve conposition
(f), (9), (h??ef?fagiyg?)BPQrégogﬁghEBQ’c%?g?é@g%géggglgoﬁhgé%rg?erred col or
liquid crystabogdosplay device (nm) of the present invention conprises the
above color filter ék) or %1), and the fnre referred col or quuig crystal

di spl ay device (n)TBFE PHEPDF cQURFAFRVER FOM THNETTERES tHe BHEUR @bl or filter
(k) or (1) Oﬁogygb{ﬁileﬁél (84 bansd £d©Fed 28 S8bMaheraifid¥ter) measied

descri bed above, the radiation sensitive conposition of the present

i nvent i orP habyegeeél permneat bpagehsoaprPgrgrhy 4GP que HUEBRGOSPEVEAt Whi | e
retaining ex | ent Lt vkt r | pa n a a an
provi de a pi §§Fr§§¥’ggf’§8§%@ aglf:)l%%: rrgjt%r]i%(de%laét 3%?%%3%??19&2@05%%%%&:

resi stance teha otlger \sdrkadtiy- safl uddlev easinaank adlvdspoafepablgubst 0 @tten
Therefore, the radiation senzitivi cgnﬁosition of the 10 present invention
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provi ded & or thReabrypsswFiyman Ry 3nd genodiymey (Ba) prastnd snacdftiicon but
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Stitrer 1o BRFELToF eeRavS) aratration Pand e GBSt flon Rt ity

3- (met hacryl exbexyeathykre3ophByh oxgt agecpeQinaat s of henzdrdWp hacryl ate
and 3 parts of a-nethylstyrene dinmer as a nol ecul ar wei ght control agent
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t enper at ure fodm5rheddsesonasheosubstrata orshighnlagiemintilayeasiaf was
designated as_an_ 59 alﬁali-?ogublg g gig.%B—l . .S n%hesis Exanple 2 3 parts
of 2,2'-azob?§i§88§?§?8 i PPFF&%Eng"2 p s 8 o?eé? nggﬂg'glycol

monomet hyl et her arheéatw/Mmeratfiod ¢ thef bopklegerspeh w t(B2a £0@! (B3g t ube
and a stirrer, 15 parts of nethacgﬁlic acid, 25 parts of

3- (et hatd y| 8PPokYREIHRY 2dXeldysonsbaferestn fre sagh REBEBKRFPHEI kitA de, 10

parts of stygengo,-80ppakks$aBhybenzyl 410 nethacrylate and 3 parts of
a-met hyl styrene diner as a nDVecuIar wei ght control agent were then fed to

the flask, and theInntheéeppésene inventier, siistdanaladndss niBiogel®2)The

resulting m r T thy,-sa j cLi ol uti on was
heat ed at SOéhﬁoﬁ%Q@%8§§%%??g%%§%§k%%ln%%%@%ﬁﬁﬁ%%gpﬁgﬁapgﬁ%g%§§§$é) or 5
hours so as ba aht abmbanaesbn el uwboor mbrse.resin was designated as an

al kal i -sol ubl e resin ?E—Z%. S%nthesis Exanmpl e, 3 203 parts of

2, 2" - azoti si sobut yFBnFERi PESSRAT 268VEAF <1 of THBF obTF 212 BPYRbI OFrohdtret hy!

ether acetatgiwgne-tedublearkkank egupppedrubliy @ocesl LNgobupgrasdpp
stirrer, 15 parts of nethacrgllc acid, 25 parts of _

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,



3- (et hacryl oyl oxynet hyl ) oxet ane, 60 parts of benzyl 25 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 sol ution
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gently, and the obtained reaction solution was heated at 80C 10 to be

pol yreri zed byriacwniarhy myafiemablanpeta 0@ witér SWhentdestoral egoyhtai n a
resin sol utiop. ' esy Si t. i -sol.yhl in (B-4)
Synt hesi s Exgrgrp?lggjsfi%f%%rrﬂt,\%%% °’2,%E@-l§fzjcoegl§%elad;c%u ?reor?lsf?rtl e%gr?g%?%O parts
of propyl eneiglrgnolionomayebéyimpéheedacetate were fed to a flask equi pped

with a cooling tube and a stirger, 15 rts of thacrylic acid, 25 parts of
t et r ahydr of ur f ur yl Th@t HELPF a?é,t% Cﬁ%é)‘?a]sy“lﬁr I\LBglﬁer?ﬁ i -a@a&y fotParts of
20 styrane, 30 W3t paptibenzyly PRI © tango JtRaAbs Se@bror HBtAEgt yr ene
dimer as a nol ecul ar wei ght control agent were then fed to the flask, and

the inside oPpfthbeffraBrRly@srsulbBiitaned(By) ni tWhegertherraquedulal e xt ure
was stirred 88@&%@&”831%“%09@1 tﬁf’a%ci'v&)é‘fs,s%ﬂﬁzéﬁg ; el &d rdt, 80C 25
to be pol ymerized”’ by mal'ntaining at tenperature for ours so as‘to
obtai n a resiowsol ahdowhefhtker asountats desrgemnt Eoamso @anwiat kastosadelbl e
resin (B-5) .t8¥n hgsi S EX?”P' e 6 303 parts of 2,2' -azobisisobutyronitrile
and 200 part&-9 lﬁ)} Yy'@¥e gI'§tol nonomethyl ether acetate were fed to a
flask eqw pped with a cooling tube and a stirrer, 15 parts of nmethacrylic
acid, 60 parts of benzyl nethacrylate, 25 parts of n-butyl nethacrylate and
3 parts of a=né§hyP§iL¥¥’éﬁ§t1€11aHi‘ﬁ%@m&%ra‘ nol ecul ar wei ght control agent
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reacti on sol iisi anmonsmérahading B8OC o nyeres pudlyyreeriizadd eb ypnisaituiraiteidng t hat
tenperature for .5 hours so as to obtain a resin solution. This resin was
designated a ogﬂsal kal i -soluble resin (B-6). Synthesis Exanple 7 103 parts
of 2,2' 2arobi si sobEkymphées r ot etlad dp QDL e t Sortd 1 piciythen el gt iedd nononet hyl
ether acetate were fed to a flask equipped with a cooling tube and a
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mol ecul ar webghyvatkplene ageaclwevnehtasnpdbyetioyiere fgHEkol aradt he i nsi de of

the flask it itr re t] ixtu drred
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Sol utions of t@iﬂﬁékhy§@l%§b§aﬁé,si tHaBr$t Hra tOB- 200 Mped takigithed tol ;t he sane
manner as in Synthesis anpl e except that the types and anpunts of the
unsat ur at ed SblgeiPetRUICEYAIEEEUSTA ahePal XaFFeBol SPPEY reeFiimer e changed

as shown in Jfaplgale re@i@lt,h§f].k§d @é@%l,esgiﬂ:cgﬂé\lﬁesin 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
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tris [2- (meth)acryloyloxyethyl] phosphate.

out of these polyfunctional monomers,
poly (meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate,
pentaerythritol triacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
pentaacrylate, dipentaerythritol pentamethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol
hexamethacrylate and compounds represented by the following

formulas (3) and (4).

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

CH20COC==CH,
CHs

Out of these, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are particularly preferred because they provide
a colored layer having excellent strength and surface
smoothness and rarely produce a stain or the 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.

The amount of the polyfunctional monomer in the present

invention is preferably 5 to 500 parts by weight, more

N
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preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin. When the amount of the
polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the colored layer may

5 deteriorate and when the amount is larger than 500 parts 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.

In the present invention, the polyfunctional monomer

10 may be used in combination with a monofunctional monomer
having one polymerizable unsaturated bond.

Examples of the above monofunctional monomer include
the above compounds enumerated for the acid unsaturated
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
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may lower, or a stain or the film residue may be produced

on the substrate or light screening layer of an unexposed

portion.

5 - (D) photopolymerization initiator -

The photopolymerization initiator in the present
invention is a compound which forms active species capable
of initiating the polymerization of the above polyfunctional
monomer (C) and the optionally used monofunctional monomer

10 upon exposure to radiation such as visible radiation,
ultraviolet radiation, far ultraviolet radiation, electron
radiation or X-radiation.

The photopolymerization initiator is, for example, an
acetophenone compound, biimidazole compound, triazine

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
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weight, it may be difficult to obtain a color filter having

a predetermined colored layer pattern due to incomplete

curing by exposure and when the amount is larger than 120

parts by weight, the formed colored layer may fall off from
5 the substrate during development.

Examples of the acetophenone compound out of the
preferred photopolymerization initiators in the present
invention include 2-hydroxy-2-methyl-1-phenylpropan-1-one,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-

10 one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, 1l-hydroxycyclohexyl- phenyl ketone,
2,2-dimethoxy-1,2-diphenylethan-1-one and
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.
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Examples of the above biimidazole compound include
2,2' -bis(2-chlorophenyl)-4,4’,5,5’ -tetrakis (4-
ethoxycarbonylphenyl) -1, 2’ -biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’,5,5' -tetrakis(4-
ethoxycarbonylphenyl) -1,2’ -biimidazole,
2,2’ -bis(2-chlorophenyl)-4,4',5,5' -tetraphenyl-1,2" -
biimidazole,
2,2"-bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2"-bis(2,4,6-trichlorophenyl)-4,4’,5,5' -tetraphenyl-1,
2’ -biimidazole,
2,2’ -bis(2-bromophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2’ -bis(2,4-dibromophenyl) -4,4’,5,5’ -tetraphenyl-1,2’-
biimidazole and
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’-
biimidazole,
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
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,

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

si-a



1 Abkali-soluble resin Acid unsaturated conmpound Methacrylic acid

. Tetrahydr of ur an- based unsat urated conpound Tetrahydrofurfuryl methacryl ate
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64 Preparation of pignment dispersion Pr%Baration Exanple 1 20 parts of a

m xture of C I, Pignent, Red 254 and C..|I. Pi nt Red 177.Ln a ight ratio
of “80) 20" as EREUBLPOTAAR § ARVedopRr S RSERTYMEBTOE S PO SBPRE 0 LoD &

di spersant andhY§hPaét snof i o oyl eRnef gl y&o| haeneded hytedithermesd ate as a
sol vent were ni xed together by a bead m || to prepare a pignent dispersion

(R . 10 Prepeperen HupplRabtern whigh it (ROBIURHAGHRHture of C.I. Pignent
Geen 36 and C.I. ﬁﬁ&%& ili(HWd%r%Q)l'enférgioﬁrl%hﬂHE Iﬁég'ﬁe Qfs P/23QrRS oihe

colorant (A), 5 parts ol1d content) o sperse 24000 as a di spersant and
75 partsSof pnopyheieagiguodbf nowonet pdret her 15 acetate as a solvent were

m xed together by be mJll.to.prepare a pi nt dispersign (G. Exanple 1
100 parts of the p%%ﬁ’fdh%li@pje%?%%&%h)?o prkﬁ%irf 3 zﬁ%"gﬁ% 1'_gtb‘?‘ltent) of the
al kal i - sol ubpgot 86bDy18r12a 8Soh e ialatidroin aiiapredeht Syrdesds, Exanpl e 1,

5 parts (solid content) of the _alkali-soluble resin (B-4) as the sol ution
obt ai ned i n FALREGES theahpiwidazebe zenROWIA tis REERGEBPPY ohathk & #&cryl at e

as the pol yf L I n ( I f :

2- met hyl - 1- [%Qf%?ﬁ% Y%J?%%'henyﬁ é}erfo%aﬁl}f ﬁlogrooggnpf-rtgngyagglghgér ts of

di et hyl 10 oxpathboelasly hergflestadplgt ¥nee i20apaohsiby Wedgditsbé 8 damd 1900py| ene
gl ycol nononet hyl .ether .acetate as-.a.solvent re mxe oget.her 30.to
prepare a | i%ﬁf%s (%’n%%ls?lil' 8%%5‘-‘? E?lﬁgl\}flﬁélgnggﬁoﬁm&erﬁ gﬂi . ftti% (Sl&ee Tabl e
2) . A patdres pogasuhet ieha f mamonee dnd the wompOshdt Dond Rmbhoert he

foll ow ng procedure and eval uated. The evaluation results are shown in Table
10. 65 Patt BRERfidie@mopRt of thehd iMigaze lcorpBRPENEN ¢ RMAL IS tABB i ed to

the surface gf i €3\ P e 90C 5
For 4 minites o ROt 13 A ch Yol g T TR Thar Aot e o S°2P e

substratlés weiétevotading & pnedessyeviaed eplanddt hayeoqd e Idve 6o t he
2 ghe pr eseUPEoTErateyor Bl e aarhey T RY e IR, SaVRETES With s
0.04 % 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).



10 agueous sol ution of potassium hydroxide at a tenperature of 23C and a
devel opnent pressure of 1 kgf/cnR (nozzle dianeter of 1 nm and post-baked
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sol vent resistance After the three substrates exposed to 2,000 J/n?
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film Thereafter, AGEtdileddestraptinasiscibedquentdonyteaperfattivese and t he
coating filnh s _exposed to 2,000 J/n2 of radiation with a high-pressure
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means that nore thdhedOthgquuersapeah hydrogédvadomet dmsftwd cvageost ability
of liquid congositkon y%en th%glggugd el Qsi.tion %R—l) was put into a glass
15 bottle an8CREPPEPRILOWNRT @S hFdr 3813 &P 408 Fot T3¢ MEIE R T SFPs®osi ty of
the |iquizl cosmashki oatbeéase ond &f tite ShtHeagamesapRASRDpd magalbeul at e
the change rate of viscosity (viscosity after storage x 100/viscosity before
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Li qui d conposj ti on R- (R- r r i he -s nmanner. as in
Eampl e 1 oxeiB STREPT Aot sad Bepatll EaBEeRRl ' 4 i Ta AN o
wer e chauedgasuphawh as drlklles 12nendrdup 30w ad ttiad ¢ tousa Wakhe b evhiiekt he same
manner as in Exangag 1 excegt tha% h%e quuid?co ositiogs éF%E) to (R-22)
were used i ntPPafBloRT AECTPRFE BORIEYi EPBRtREE 137 . ChRet QT RcB5i®y of the
sol ution of gheyakkaki-soluble resin (B-5) used in Exanples 8 to 10, the
viscosity of the solution of the 67 alkali-soluble resin (8-2) used in
Exanpl es 11 to 16 BEndthes, viBeosergaptan HeydoPgen ofoRPY thRY dPkal i - sol ubl e

resin (8-3) i e ine e n they were
kept under tgéﬁgg%gugéﬁg?%i%né55§8ﬁignéfﬁ§bét%%§§%p§£g§g%§¥i§§&@§’the above
i qui d cmposiubsbthtuaedesdkoayedrbdhgl egabupt i phenesutésbanegl sgooupj N Tabl e
10. Exanple 23 100 rts_of the pignent dispersion,(Q, 10 parts_10(solid
content) of EHRSAFRAFPESBREBPEYFREPREYS. SO0 ShentbTute AmBER athet | 1

Synt hesi s Exppplieidn btRpattsh&fiothd wmenteptd grotpesplkali-soluble resin
(8-4) as the solution obtained in Synthesis Exanple 4, 12 parts. of

di pentaerythritol FE3ERLES| af eTBES AR AP FRUNRYTHASER 18°RPhohRFLYES . 5 parts

of 2‘benzyl‘§ZHE§E5FMBBEBEBtﬂiéébﬂEPrEOhEPQEBEBMéﬁZQQSQBIé; one and 3 parts
of 4 , 4 -bis (diethylamno) benzophenone as the photopol ynerization

initiat@G& (Dyrmandaptopghenamjyfiggolenononet hyl ether acetate as a sol vent

were m xed tggether 20 to prepare a.liquid, co sition (0-1) having a solid

2-mercapto-2,5-dimethylaminopyridine.
Out of these mercaptan hydrogen donors,

2-mercaptobenzothiazole and 2-mercaptobenzoxazole are



Apatternwas forned fromthe liquid conposition (0-1) in the sanme manner as
in Exanple 1 except that the liquid conposition (0-1) was used in place of
the liquid conposition 25 (R-1) and eval uated. The viscosity of the pignment
di spersion (G used herein remai ned unchanged even when it was kept under

t he sane conditions as when the storage3stability of the above liquid
conposition was eval uated. The evaluation results are shown in Table 11. 30
Exanpl es 24 pvefldrred, andguhnercappobénzobsigeods is parpRyulR¥r ity prepared
in the sanme nanper..a in Exanple 23 except that the types and anounts of the

consti tuent Egnponen $ were changed as shown 68 in Table 4 or Table 5.

Eval uati ons were nBde dniriehbydapgenadoresr asy hatx atpll eadtexee iferideate t he

| i qui d comnposi tions %C}Z% to, G-ZZ% wer e ugegpin pl.ace aof the liquid
conposi tion {REF)OTT gtsravhiidt i 8 ?%E%!? " shdl 4 1 ErdiSe tHp o
Conpar at izve gxaapbesthet P1Afs, a fusbdOHifg CREPOSEt FORARedR 23) to (R-41)
were prepared in the sanme nmanner as in Exanple 1 except that the types and

10 anounts of the Bbnbkedstucane GFHPONEHOYPVeE et e aThiatE dWwdRaat iGeP™Pabl e 6 or

Tabl e 7. a i r e 40,1 . i le 1
except that PAg E?q%#%éggﬁ%%ﬁﬁtl ﬁ%ﬁkii%%ﬁrﬁ%ﬁﬁﬁg@ﬁggﬂﬁgh§ﬁﬁﬁ§ Eﬁ I"ace of
tlge Ici)qui d ;:gﬂpupéi).(t i'nr:ne (ﬂazj(])ﬁo:::[ H%ﬂgcd@ere\cmm in_tasij rh&swuhgitairteltsd%mgs;mt Tabl e
: npar ati ve Exanpl es i gui d conposijtions 0
(G.aT) weor o FREBSIEY BRORe SUKGRHERRBPIES §HORRanPHESSSEkedpt that ¢ he

types ang ZOaQHBHgéérBBnﬂzme £61p1 | bHERbx$EAPBHRPL SgHEhS, CHaEedt@seghown in
Table 8 or Table 9. val uations were nmade in the same manner as in
Exanpl e 1 exBBpROXHARTPABY] PP COMBUYdiniilensroep23y a G n wiherused in

pl ace of thethgﬂukﬂecﬁﬂﬁﬂéig%Bﬂ Qgg;). The 25 evaluation results are shown
in Table 13. The pol yfunctional nononmers, photopol yneri zation

initiators and addixampesesnoffabhesalote &mime lydergdel@wmorolydlunds i onal
ONOET S, & Lt B PRI hEREYALSoRE, O 2 Opentaerythr Lo
2- met hylysl- [ 4- gmephyl heohphanyad) BeAvbphohbnepr opan-1- one 69 D-2:
1-[ 9-et hyl- 6- (2- net hyl benzoyl) - 9H- car bazol - 3-y11- et hanone 1-(0-acetyl oxi ne)
D-3:  2-benz§1d2eBhreeRynaata omhfzomr preimesEdanineprapippienone . D- 4:
£ 1. “bi sphenl knevar R eheRy e Ot et nanet 1oy AP EREYE o Epoxy
Resin Co., Ladiyl and 4-@im@ethylamihobénzanhydilee
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



E:?f;ifluoronethanesulfonyloxy)bicyclo[2.2.1Ihept-5-ene2,3-dicarboxyinide 0
Additive (parts) 11 (t) T-E (z) z-a (z) Ees | 1 phot opol yneri zat ion
initiator jparts) (E) t-a (s) T-a (E) t-G(S) z-G(E) t-a (5) T-a CE) t-a
(5) T-G(E) t-C(S) T-ClL ul mHeti 11 n38 (E) t-G(S) T-a CE) t-a (s) T-a
B t-a combination of 2-mercaptobenzothiazole and
4,4’ -bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole and
4,4’ -pis(diethylamino)benzophenone, combination of
5 2-mercaptobenzoxazole and
4,4’ -bis(dimethylamino)benzophenone, and combination of
2-mercaptobenzoxazole and
4,4’ -bis(diethylamino)benzophenone. Out of these
combinations, a combination of 2-mercaptobenzothiazole and

10 4,4’ -bis(diethylamino)benzophenone and a combination of
2-mercaptobenzoxazole and
4,4’ -bis(diethylamino)benzophenone are more preferred, and
a combination of 2-mercaptobenzothiazole and
4,4’ -bis(diethylamino)benzophenone is particularly

15 preferred.

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,
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(parts) (00T) U (00T) E (00T) (00T) 2/ o
2-methyl-4,6-bis(trichloromethyl) -s-triazine,
2-[2- (5-methylfuran-2-yl)ethenyl] -4,6-
bis(trichloromethyl)-s-triazine,
2-[2- (furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-
5 triazine,
2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -4,6-
bis(trichloromethyl)-s-triazine,
2-[2-(3,4-dimethoxyphenyl)ethenyl] -4,6-
bis(trichloromethyl)-s-triazine,
10 2-(4-methoxyphenyl)-4,6-bis(trichloromethyl)-s-triazine,
2- (4-ethoxystyryl) -4,6-bis(trichloromethyl) -s-triazine
and 2- (4-n-butoxyphenyl) -4, 6-bis(trichloromethyl) -s-
triazine.
Out of these triazine 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) ,
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1-[4- (phenylthio)phenyl] -octane-1,2-dione
2- (O-benzoyloxime) ,
1-[4- (benzoyl)phenyl] -octane-1,2-dione 2- (O-benzoyloxime),
1-[9-ethyl-6- (2-methylbenzoyl) -9H-carbazol-3-yl] -
ethanone 1- (O-acetyloxime),
1-[9-ethyl-6- (3-methylbenzoyl) -9H-carbazol-3-yl]-
ethanone 1- (O-acetyloxime) and
1- [9-ethyl-6-benzoyl-9H-carbazol-3-yl] -ethanone
1- (O-acetyloxime).

Out of these O-acyloxime compounds,
1-[4- (phenylthio)phenyl] -octane-1,2-dione
2- (O-benzoyloxime) and
1-[9-ethyl-6- (2-methylbenzoyl) -9H-carbazol-3-yl] -
ethanone 1- (0O-acetyloxime) are particularly preferred.

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
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
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.

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
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hexafluorophosphonate, diphenyliodonium
hexafluoroarsenate, diphenyliodonium trifluoromethane
sulfonate, diphenyliodonium trifluoroacetate,
diphenyliodonium-p-toluene sulfonate,

5 4-methoxyphenylphenyliodonium tetrafluoroborate,
4 -methoxyphenylphenyliodonium hexafluorophosphonate,
4 -methoxyphenylphenyliodonium hexafluoroarsenate,
4 -methoxyphenylphenyliodonium trifluoromethane sulfonate,
4 -methoxyphenylphenyliodonium trifluoroacetate,

10 4-methoxyphenylphenyliodonium-p-toluene sulfonate,
bis(4-tert-butylphenyl)iodonium tetrafluoroborate,
bis(4-tert-butylphenyl)iodonium hexafluoroarsenate,
bis(4-tert-butylphenyl)iodonium trifluoromethane
sulfonate, bis(4-tert-butylphenyl)iodonium

15 trifluoroacetate 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-



(ST)*T-D (Si) T-D (SI) T-D (SI) T-D (sT) T-D (SI') T-D (ST) T-D (Si) T-D (ST)
T-D (Si) T-D al kali-soluble resin (parts) (5) 17-E (OT) 3-a (0OlI) 17-13 (5)
3-E1 (ET) 1,-H1 (3) 3-H (s) s-e (oT) 3-E[ (OT) s-e (s) 3-8 1 (ET) s-e (3)
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(O0l) (5) E-a (ElI') 5-E (3) E-EI pignent dispersion (parts) (00T) H (00T) H

(00T) H (OOT%othene sulfonate and
4-phenylthiophenyldiphenylsulfonium-p-toluene sulfonate.

Examples of the above diaryl phosphonium salt include
(1-6-n-cumene) (n-cyclopentadienyl)iron

5 hexafluorophosphonate.

out of these onium salt compounds, diphenyliodonium
hexafluorophosphonate and triphenylsulfonium
trifluoromethane sulfonate are particularly preferred.

The above onium salt compounds may be used alone or

10 in combination of two or more.

When the onium salt compound is used as the
photopolymerization initiator in the present invention, the
amount of the onium salt compound is preferably 0.01 to 40
parts by weight, more preferably 1 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
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production of the residual undissolved product after
development.

The above organic acid is preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid

5 having at least one carboxyl group in the molecule.

Examples of the above aliphatic carboxylic acid
include monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, pivalic acid,
caproic acid, diethylacetic acid, enanthic acid and caprylic

10 acid; dicarboxylic acids such as oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, azelaic acid, sebacic acid, brassylic acid,
methylmalonic acid, ethylmalonic acid, dimethylmalonic acid,
methylsuccinic acid, tetramethylsuccinic acid,

15 cyclohexanedicarboxylic 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.
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Out of these organic acids, aliphatic dicarboxylic
acids are preferred, and malonic acid, adipic acid, itaconic
acid, citraconic acid, fumaric acid and mesaconic acid are
particularly preferred as the aliphatic carboxylic acid from

5 the viewpoints of alkali solubility, 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 portion. Aromatic
dicarboxylic acids are preferred, and phthalic acid is

10 particularly preferred as the phenyl group-containing
carboxylic acid.

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

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,
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methylcyclohexylamine, ethylcyclohexylamine and
dicyclohexylamine; tri{cyclo)alkylamines such as
dimethyl-ethylamine, methyl-diethylamine, triethylamine,

5 dimethyl-n-propylamine, diethyl:-:n-propylamine,
methyl-di-n-propylamine, ethyl-di-n-propylamine,
tri-n-propylamine, tri-i-propylamine, tri-n-butylamine,
tri-i-butylamine, tri-sec-butylamine, tri-t-butylamine,
tri-n-pentylamine, tri-n-hexylamine,

10 dimethylcyclohexylamine, diethylcyclohexylamine,
methyldicyclohexylamine, ethyldicyclohexylamine and
tricyclohexylamine; mono(cyclo)alkanolamines such as
2-aminoethanol, 3-amino-l-propanol, l-amino-2-propanol,
4-amino-1l-butanol, 5-amino-1l-pentanol, 6-amino-1-hexanol

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,
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4-dimethylaminocyclohexane methanol and
4-diethylaminocyclohexane methanol; and aminocarboxylic
acids such as -alanine, 2-aminobutyric acid, 3-aminobutyric
acid, 4-aminobutyric acid, 2-aminoisobutyric acid,

5 3-aminoisobutyric acid, 2-aminovaleric acid,
5-aminovaleric acid, 6-aminocaproic acid,
1l-aminocyclopropanecarboxylic acid,
1-aminocyclohexanecarboxylic acid and
4-aminocyclohexanecarboxylic acid.

10 The above phenyl group-containing amine is, for
example, a compound having an amino group directly bonded
to a phenyl group, or a compound having an amino group bonded
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
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portion. Aminophenols are preferred, and 2-aminophenol,
3-aminophenol and 4-aminophenol are particularly preferred
as the phenyl group-containing amine.

The above organic amino compounds may be used alone

5 or in combination of two or more.

The amount of the organic amino compound is preferably
15 wt% 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 amino compound is larger than

10 15 wt%, the adhesion of the formed colored layer to the
substrate may lower.

The above curing agent is a component which reacts with
a carboxyl group and/or an oxetane ring contained in the
copolymers (Bl) and (B3) or a carboxyl group 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
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glycidyl ether.

The above oxetane compound is preferably a
polyfunctional oxetane compound as exemplified by low
molecular weight compounds such as bisoxetanyl carbonate,

5 Dbisoxetanyl adipate, bisoxetanyl terephthalate,
bisoxetanyl p-xylylenedicarboxylate and bisoxetanyl
1,4-cyclohexanedicarboxylate, and polymer compounds such as
an oxetane etherified product of phenol novolak resin and
(co)polymer of an unsaturated compound having an oxetane

10 skeleton (excluding the copolymers (Bl) and (B3)).

A compound having both an oxetane ring structure and
an unsaturated double bond is also preferred as the oxetane
compound, as exemplified by the above oxetane unsaturated
compounds .

15 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
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anhydride, pyromellitic anhydride, trimellitic anhydride
and 3,3’ ,4,4' -benzophenonetetracarboxylic dianhydride;
aliphatic polycarboxylic anhydrides such as itaconic
anhydride, succinic anhydride, citraconic anhydride,
dodecenylsuccinic anhydride, tricarballylic anhydride,
maleic anhydride and 1,2,3,4-butanetetracarboxylic
dianhydride; alicyclic polycarboxylic anhydrides such as
hexahydrophthalic anhydride,
3,4-dimethyltetrahydrophthalic anhydride,
1,2,4~-cyclopentanetricarboxylic anhydride,
1,2,4-cyclohexanetricarboxylic anhydride,
cyclopentanetetracarboxylic dianhydride,
1,2,4,5-cyclohexanetetracarboxylic dianhydride, hymic
anhydride and nadic anhydride; ester group-containing
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.,
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,
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
such as 4-acetophenyldimethylsulfonium
hexafluoroantimonate, 4-acetoxyphenyldimethylsulfonium
hexafluoroarsenate,
dimethyl-4- (benzyloxycarbonyloxy)phenylsulfonium

hexafluoroantimonate,

ET-11
9E ' 3cH
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dimethyl-4- (benzoyloxy)phenylsulfonium
hexafluorocantimonate,
dimethyl-4- (benzoyloxy)phenylsulfonium hexafluoroarsenate,
and dimethyl-3-chloro-4-acetoxyphenylsulfonium

5 hexafluoroantimonate; benzylsulfonium salts such as
benzyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
benzyl-4-hydroxyphenylmethylsulfonium hexafluorophosphate,
4 -acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,

10 benzyl-4-methoxyphenylmethylsulfonium
hexafluoroantimonate,
benzyl-2-methyl-4-hydroxyphenylmethylsulfonium
hexafluoroantimonate,
benzyl-3-chloro-4-hydroxyphenylmethylsulfonium

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
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3,5—dichlorobenzyl-4—hydrokyphenylmethylsulfonium
hexafluoroantimonate and
o-chlorobenzyl-3-chloro-4-hydroxyphenylmethylsulfonium
5 hexafluoroantimonate.
The above benzothiazonium salts include
benzylbenzothiazonium salts such as
3-benzylbenzothiazonium hexafluoroantimonate,
3-benzylbenzothiazonium hexafluorophosphate,

10 3-benzylbenzothiazonium tetrafluoroborate,

3- (p-methoxybenzyl)benzothiazonium hexafluoroantimonate,
3-benzyl-2-methylthiobenzothiazonium hexafluoroantimonate
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,
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4 -acetoxyphenyldimethylsulfonium hexafluoroarsenate,

benzyl-4-hydroxyphenylmethylsulfonium

hexafluoroant imonate,

4 -acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,
5 dibenzyl-4-hydroxyphenylsulfonium hexafluoroantimonate,

4 -acetoxyphenylbenzylsulfonium hexafluoroantimonate,

3-benzylbenzothiazonium hexafluoroantimonate and

N- (trifluoromethanesulfonyloxy)bicyclo[2.2.1]hept-5-ene-

2,3-dicarboxyimide are particularly preferred.

10 The above curing aids may be used alone or in
combination of two or more.

The amount of the curing aid is preferably 15 wt% or
less, more preferably 10 wt% or less based on the total solid
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,
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3-methacryloyloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as
2,2’ -thiobis (4-methyl-6-t-butylphenol) or

5 2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazole or alkoxybenzophenone; cohesion
inhibitor such as sodium polyacrylate; and heat radical
generator such as 1,1’ -azobis(cyclohexane-1-carbonitrile)

10 or 2-phenylazo-4-methoxy-2,4-dimethylvaleronitrile.

Solvent

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
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mono-n-butyl ether, tripropylene glycol monomethyl ether and
tripropylene glycol monoethyl ether; (poly)alkylene glycol
monoalkyl ether acetates such as ethylene glycol monomethyl
ether acetate, ethylene glycol monoethyl ether acetate,

5 diethylene glycol monomethyl ether acetate, diethylene
glycol monoethyl ether acetate, propylene glycol monomethyl
ether acetate and propylene glycol monoethyl ether acetate;
other ethers such as diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, diethylene glycol

10 diethyl ether and tetrahydrofuran; ketones such as methyl
ethyl ketone, cyclohexanone, 2-heptanone and 3-heptanone;
alkyl lactates such as methyl lactate and ethyl lactate;
other esters such as ethyl 2-hydroxy-2-methylpropionate,
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,
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3-methyl-3-methoxybutylpropionate, n-butyl acetate,
i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl
propionate, ethyl butyrate, i-propyl butyrate, n-butyl
butyrate and ethyl pyruvate are particularly preferred from
the viewpoints of solubility, pigment dispersibility and
coatability.

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

Further, a high-boiling solvent such as benzyl ethyl
ether, di-n-hexyl ether, acetonylacetone, isophorone,
caproic acid, caprylic acid, l-octanol, 1l-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,
diethyl maleate, 7 -butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
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
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.

Color filter

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

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,

E-H phot opol yneri zation initiator (parts) (E)

(E) s-a (s) NC (E) s-a (s) Eca (E) 5-G(9) E-G (B
(5 E-a (E) 5-G (5) NO (E) (s) E-a polyfunctional
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example, a red pigment dispersed therein is applied to the
substrate and prebaked to vaporize the solvent so as to form
a coating film.

5 This coating film is then exposed to radiation through
a photomask, developed with an alkali developer to dissolve
and remove an unexposed portion of the coating film and
post-baked to form a pixel array having a predetermined red
pixel pattern.

10 Thereafter, the application, prebaking, exposure,
development and post-baking of liquid radiation sensitive
compositions comprising green and blue pigments dispersed
therein are carried out likewise to form a green pixel array
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
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preferably 0.1 to 10 pm, more preferably 0.2 to 8.0 um,
particularly preferably 0.2 to 6.0 um.
The radiation used to form pixels and/or a black matrix

is selected from visible radiation, ultraviolet radiation,

5 far ultraviolet radiation, electron radiation and
X-radiation. Out of these, radiation having a wavelength
of 190 to 450 nm is preferred.

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

10 The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0] -7-undecene or
1,5-diazabicyclo-[4.3.0] -5-nonene.

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
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display device having excellent characteristic properties

can be manufactured by using the radiation sensitive

composition of the present invention to form pixels and/or

a black matrix on a thin film transistor substrate array as
5 described above.

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

5 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

10 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)
15 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
20 (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

25 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.

30 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

5 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

10 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.

15 Examples
The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting. “Parts” and “%” are based on
weight.
20
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
25 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,
30 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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alkali-soluble resin (B-1).

Synthesis Example 2
3 parts of 2,2’ -azobisisobutyronitrile and 200 parts
5 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, 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
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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
5 methacrylate, 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
10 tobe 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-4).

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
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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

5 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-6).

Synthesis Example 7

10 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, 15 parts of tetrahydrofurfuryl
methacrylate, 15 parts of

15 3-(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.
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Preparation of pigment dispersion

Preparation Example 1
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.
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Pattern formation

The liquid composition (R-1) was applied to 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,



0 0 100 Ex. Exanmple 80 Table 12 Sol vent resistance adhesi on storage
stability of liquid conposition NWP HCl KOH CEx.1 X X A x 100 CEx.2 X X
A X100 CExX.3 AAAX

66
this substrate was cooled to room temperature, and the
coating 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



100 €. X 100 CEx.6 X A X X100 CEx.7 X X X X
C.

4
100 8

Ex.4 AAAX100 CEX.5 AAA
Ex.8 AAAX100 CEX.9 AAA

67

alkali-soluble resin (B-2) used in Examples 11 to 16 and the
viscosity of the solution of the alkali-soluble resin (B-3)
used in Examples 17 to 22 remained unchanged even when they
were kept under the same conditions as when the storage
5 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
10 (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
15 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
20 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

25 (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.

30
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
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in Table 4 or Table 5.

Evaluations were made in the same manner as in Example
1 except that the liquid compositions (G-2) to (G-22) were
used in place of the liquid composition (R-1). The

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
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

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
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
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
C-2: dipentaerythritol hexaacrylate

Photopolymerization initiators

D-1:
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-

one

00 CEx.11 X A AX 100 CEx.12 X A X X 100 C Ex.13 X
0
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D-2: 1-[9-ethyl-6-(2-methylbenzoyl) -9H-carbazol-3-yl]-

ethanone 1-(O-acetyloxime)

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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as NWP in Tables 18 and 19), a 18 % aqueous solution of HCL (expressed as
HCl1 in Tables 18 and 19) and a 5 % aqueous sol ution of KOH (expressed as KCH
in Tables 18 and 19) at 25C for 30 m nutes, respectively, the dot patterns
before 5 and after imersion were observed through a scanning el ectron
m croscope. O neans that the pattern 4 well and the filmthickness
rati o before and aftler inmgrsipn (filmthi ckness afjter|i mpersjonjx 100/film
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applied to the |Surface of'd Bl asd s‘ﬁbst'rgté wi'th a|spih caater 'and prebaked
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Eval vati ons were nmade in the sane manner as in Exanple 45 except that the
JJliquid conpositions (R-54) to (R-63) were used in place of the liquid
The evaluation results are shown in Table 19. 25
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resin

(parts)
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pigment

(parts)
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R
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composition | dispersion

Liquid

C.Ex.14 | R-36

C.Ex.15| R-37

C.Ex.1l6 | R-38

C.Ex.17 | R-39

C.Ex.18 | R-40

C.Ex.19 | R-41
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(00T} 21 R (100) (00T) 21 (00T) 21 R (100) (00T) 11 (00T) 21 (00T) 21 (0OT)
.R (100) (00T) 21 Liquid conposition Zt-21 E17-21 T717-21 517-21 917- 2|
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Table 10
Solvent adhesion | storage stability of
resistance 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 o1 0 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



ES xa 175 "xa SS -xg 99 xa

.1 1 1 photopolynerization initiator (parts)
(E) -C(5T-C1

D- 3( 3)

89 Additive (parts) 11 (El-a (z)z- (z)Eca 11

(E)E-C (5)T-C1 (E)E-C (5)-1-(1

(E) -C(s)T-a (BE)E-a (s)T-0 (E) E--a (5) T-a D 1(5)
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Table 11

Solvent adhesion | storage stability of

resistance liquid composition

NMP | HC1 | 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. :Example
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(51)+*51-8 (ST)9T-E (ST)LT-E (ST)8T-E (5-06T-8 (5-1)0Z-8 pignent di spersion
«("arts) (00T) U (00T) U (00T) U (00T) U (00T) U (00T) 21 R (100) (00T) U
(00T) U (00T) E Liquid conposition 175-U 55-U 95-U L5-E 85-E 65-E 09-E T9-U
Z9-21 E9-E 6E-xa-D QrxE D Ti 7-xE' D ZlgéE' D

Table 13

Solvent adhesion | storage stability

resistance of liquid

NMP | HC1 KOH composition
C.Ex.20 X X X X 100
C.Ex.21 X X X X 100
C.Ex.22 A JAN JAN X 100
C.Ex.23 A X A X 100
C.Ex.24 X A A X 100
C.Ex.25 X X X X 100
C.ExX.26 X X X X 100
C.Ex.27 A A A X 100
C.Ex.28 JAN X A X 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 @) @) @) @) 405
C.Ex.34 @) @) 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




ET7' xa' D 17T7' 3cE' D ST7' xE' D C. Ex. 461 LrxE D C. Ex.48 so Additive (parts) |
(t)T-S () -a (2 1 I 1 1 I photopolynerization | initiator (parts) (5)17-12
(5 -U (5)17-G (5) Zz (5)17-a (5) z-A (5)17-a (5) z-A (5)17-a (s) -a
(5)17-C (S)Z-(1 (5 17-(1 (5)z-a oo

Example 45
100 parts of the pigment dispersion (R), 15 parts
(solid content) of the alkali-soluble resin (B-7) as the
resin solution obtained in Synthesis Example 7, 10 parts of
5 dipentaerythritol hexaacrylate and 5 parts of
trimethylolpropane triacrylate as the polyfunctional
monomers (C), 5 parts of
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one and 3 parts of 4,4’ -bis(diethylamino)benzophenone as the
10 photopolymerization initiators (D) and propylene glycol
monomethyl ether acetate as a solvent were mixed together
to prepare a liquid composition (R-42) having a solid content
of 25 % (see Table 14).
A patternwas formed from the liquid composition (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



(5)1%-C (5) zZ-C (5)17-C (5) zZ-C (5) 17-a (5)c-(1 polyfunctional nononer
(parts) (01)1-D (5 )T- D (01)1-D (S )T-D (01)1-D (S )T-D (01)1-D (5 )1-D
(01)1-D (5 )1-D (01)1-D (5 )T-D L_(01)1-D (5 )1-D (01)1-D (5 )T-D
(01)1-D (5 )1-D (ONE-D (S )1-D alkali-soluble resin (parts) (ST)ST-13
(51)51-131 (5T)51-EL (Si) 5T-ff B-15(15?3(51) 91-8 (sl)L-Ng (51)81-8
(5-061-8

as NMP in Tables 18 and 19), a 18 % aqueous solution of HC1
(expressed as HCl in Tables 18 and 19) and a 5 % agqueous
solution of KOH (expressed as KOH in Tables 18 and 19) at
25°C for 30 minutes, respectively, the dot patterns before
5 andafter 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
thickness after immersion x 100/film thickness before
immersion) is 95 % or more, /A means that the film thickness
10 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.

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



(5-06z-B pignent dispersion (parts) (00T) O (001) O (001) O (001) O (001) O
.(00T) 0 (001) 5 (001) O (001) O L(0O01) O Liquid composition 175-0 55-0 95-0
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viscosity (viscosity after storage x 100/viscosity before
storage). The viscosity of the pigment dispersion (R) and
the viscosity of the solution of the alkali-soluble resin
(B-7) remained unchanged after they were kept under the same

5 conditions as above.

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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was used in place of the liquid composition (R-42). 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
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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initiators and additives in Tables 14 to 17 are given below.

Polyfunctional monomers

C-1: dipentaerythritol hexaacrylate
C-2: trimethylolpropane triacrylate
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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Table 18

Solvent adhesion | storage stability of

resistance liquid composition

NMP | HCl | 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 0 O 100
EX.56 O O | O O 100
Ex.57 | O | 0O 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
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Table 19

Solvent adhesion | storage stability of

resistance liquid composition

NMP | HC1 | KOH
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 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
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100 C Ex.57 X X X X 100 C Ex.58 X X X X 100 C. Ex.: Conparative
Example 93 What is clainmed is: 1. A radiation sensitive conposition

conprising (A a colorant, (B) an alkali-soluble resin, (O a
pol yfunctional nmononmer and (D) a photopol ynerization initiator,

wherein the al kali-soluble resin (B) is a mxture of a
copolymer of (bl) and (Q2), and a cogpplynmer of (bl) and (b3); or a
copol yner of (bl), (b2) and (b3); wherein (bl') conprises at

| east one first unsaturated conmpound sel ected fromthe group

consis%ﬁgg of & upsatsyrated carboxylic acid, an unsaturated
car boxyltc anhydride, or an unsaturated phenolic conpound;

(b2) is a second_unsaturated conpound having an oxetane skel eton
represent ed Byradidekon GeASLAiTe)comRPStion epriziag (2) a colorant,

I-0-( Cl_t?ﬁ)?'ag' &@liiginbi%A‘ _I‘%_SQ.D.C. (C) a p_olyf_unctiéna; monomexr and (D)

a photopolymerization initiator, wherein

the alkali-soluble resin (B) is

a mixture of a copolymer of (bl) and (b2), and a
copolymer of (bl) arnd (b3); or

a copolymer of (bl), (b2) and (b3); wherein

(bl) comprises at least one first unsaturated-compound
selected from the group consisting of

an unsaturated carboxylic acid,

an unsaturated carboxylic anhydride, or

an unsaturated phenolic compound;

{b2) is a second unsaturated compound having an oxetane
skeleton represented by either

formula (1)-=

? R
CHFC—E—O—(CHQ)H—(I)“C!:—RS (1)
O R4——(|3-—0

R§

wherein, R is a hydrogen atom or alkyl group having 1 to
4 carbon atoms, R' is a hydrogen atom or alkyl group having 1
to 4 carbon atoms, R?, R’, R* and R® are each’ independently a
hydrogen atom, f£luorine atom, alkyl group having 1 to 4 carbon
atoms, fluorocalkyl group having 1 to 4 carbon atoms or aryl
group having 6 to 20 carbon atoms, and n is an integer of 0 to
6, or

formula (2)

Ff vy
cHFc—ﬁ—-—o——(CHg)H—(l:—cl:—Ra (2)

O 0—C—R?
ks



R' wherein, Ris a hydrogen atomor al kyl group having 1 to 4
carbon atonms, Rl is a hydrogen atomor al kyl group having 1 to 4
carbon atons, 113, R3, R4 and 125 are each independently a hydrogen
atom fluorine atom alkyl group having 1 to 4 carbon atons,

fluoroal kyl group having 1 to 4 carbopgatons or aryl group having 6
to 20 carbon atonms, and nis an integer of O to 6, or fornmula (2) Rl
R2 i CH2:-C- - ( i i52C CaR'o{ sl ' 4 ral - 121,
R2, R3, %ﬂ?%eﬁ‘iﬁ’lgilﬁ])d r:lRérg thde |dniei%j F‘%dsglr ﬁlzj.%aa Y)ﬂ%fgk%d in
(b3) i s formnsat (ikht eandonpound having a tetrahydrofuran skel eton;

and t he (= Lid 0 LANHLS £.Qn
col ored | ayer‘.ﬂﬂg.féA %gl %ﬁgéFﬁré??ﬁagP ﬁ bghgoF%?égafg'ytgr%tf%rl—{?eﬁqﬁuornﬁn
t he radishgl®tdgensdidve conposition for forming a colored | ayer of

claiml. 3. ALolpyidt fbh dsEhy st aledbonbay i de¥hC e sCABRE SNEIRE a

color filter of claim 2.
colored layer.
2. A color filter-having a colored layer formed from the
radiation sensitive composition for forming a colored layer of claim

1.

3. A color liquid crystal display device comprising the color

filter of claim 2.





