1 Radiation-sensitive conposition for formng a colored |ayer, color
filter and color liquid crystal display device 5 Technical Field This
invention relates to a radiation-sensitive conposition for formng a
celored layer, a color filter and a color liquid crystal display device.
More specifically, it relates to a radiatipn-sensitive 10 conposition for
formng a colored |ayer useful in a color filter for use in a transm ssive
type or refl ectRhadiaypencekosiltiime darpssd icn shbay foeniog er caladmwrd

i mage-sensing device, a color filter having.,a_ calored |ayer foroed.fromthe
above radiation-ﬁ&%ﬁﬁﬁ\ﬁé%.rc%h%%%Ft?B 8%&05 @&Qﬁléﬁ%ﬁﬁ%F%iy§%5P18V5p|ay
devi ce having the above color filter. Tgekhiceal Background For producing a
color filter froma colored 20 radi ati on-sensitive conposition, there is
conventionally known a nmethod in which a colored radiation-sensitive

conpositiog isnggkigglogaglg substrate or a substrate pre-coated with a
maski ng | ayer,” a sorVént " i's renoved, a coating obtained after the sol vent

removal is irradiateth28 whivBntadnatiedatds the 4 ef£a1ig6ib8-88n's@xAesUr €"
hereinafter) in a predeterm ned pattern, and devel oped to obtain pixels of
each col or (seCUPPAIDIPAAEQ0F 4RFMINT R F&EPAG. LpKerecancyedr L1 mai n

streamin the Jeehai 6ah or39 16Uied Al ol OlafdbigySaby ke dechgage the
exposure dose "to decrease a tact tine. en e’ exposure dose Is
decreased, howepeciftoavemti dtalredadtored o adi addbat isansiehisde ie@posi tions

are liable to result.in a _decrease in a filmr ngining ratiq after
devel opnef®Q, 2COPRRSHELARr ERCe TOFMIMDF P WX ehder¥EEs UPR IR patt & n or

color filter for use in a transmissive type or
reflective type color liquid crystal display device or
color image-sensing device, a color filter having a
colored layer formed from the above radiation-sensitive
15 composition and a color liquid crystal display device

having the above color filter.

Technical Background
For producing a color filter from a colored
20 radiation-sensitive composition, there is conventionally
known a method in which a colored radiation-sensitive
composition is applied onto a substrate or a substrate
pre-coated with a masking layer, a solvent is removed, a
coating obtained after the solvent removal is irradiated
25 with radiation (to be referred to as “exposure”
hereinafter) in a predetermined pattern, and developed
to obtain pixels of each color (see JP-A 2-144502 and
JP-A 3-53201).
In recent years, the main stream in the technical
30 filed of color filters is to decrease the exposure dose
to decrease a tact time. When the exposure dose is
decreased, however, conventional colored radiation-
sensitive compositions are liable to result in a

decrease in a film remaining ratio after development,



the separation of a pattern froma substrate. It has been therefore
diffieult to obtain pixels and a black matrix having an excellent pattern
shape while 5 decreasing the tact tine. Regarding display performances,
further, there is strongly demanded a color liquid crystal display device
that is free fromsuch defects as stickingZ after-imge, etc., for a long
period of time,, and a colored layer is in turn_nore and nore required to 10
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vol tage hol di ngye a8dptbgeibhker | ghaldty. s AGHeyeEubkt a3 ever ¥ediffd cult to
conply with such requirenents with any conventional col ored
radi ati on- sensheénetbempborei dnffixDisciosobeadh phaelsvemd en Hladls an

object of this inventjon.to provide ovel, radi at|on-sensi.tive conposition
for formng a "Xbi b clor4Per SrucHe T prictf e 8 EBFBPed™ i er that 20 is
free of patterdedpehdifag sheh tastChi ik NIRFardNdgr a4kp 1y pdidBidncddat

is excellent in adhesion to a substrate and that is also excellent in
reliability offusthersi thekgr a&t etirancky demanded| pkeolpirr diquid s

i nvention incl radiati sensiitiyve: ¢o ition for.f ing a
col ored | ayer, ?E%l @gﬁgrlﬁg’gg%?ﬁ)ceeasec%%%r%%tJ,?P%%) Egﬁmals(l%éflh Eg{seo eu‘%?se Fesi n,
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(B) alkali-soluble resin containing a copolymer formed from (bl) at |east
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acid, an ygsat aiﬁﬁ gaLhoxyl i a@%@¥iﬁ%? noyasgtyrated phenolic
conpound, ?bzf%%n gubstitutegle nmal el m de, 5%? &h-unsatur at ed conpound
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consisting of an aromatic vingl conapund, i ndene or a _, __.
like. In reality, however, it is very difficult to
comply with such requirements with any conventional
colored radiation-sensitive composition.

15
Disclosure of the Invention

It is an object of this invention to provide a
novel radiation-sensitive composition for forming a
colored layer, which can provide a colored filter that
20 1is free of pattern failures such as chippings or
undercuts in a pattern, that is excellent in adhesion to
a substrate and that is also excellent in reliability of
electric characteristics, and the like.
First, this invention includes a radiation-
25 sensitive composition for forming a colored layer, which
comprises (A) a colorant, (B) an alkali-soluble resin,
(C) a polyfunctional monomer and (D) a
photopolymerization initiator, the (B) alkali-soluble
resin containing a copolymer formed from (bl) at least
30 one selected from the group consisting of an unsaturated
carboxylic acid, an unsaturated carboxylic anhydride and
an unsaturated phenolic compound, (b2) an N-substituted
maleimide, (b3) an unsaturated compound having an allyl

group and (b4) at least one selected from the group



derivative thereof, an unsaturated carboxylic acid ester conpound, an
unsat urated carboxylic acid am noal kyl ester conmpound, an unsaturated
carboxylic acid glycidyl 5 ester conmpound, a vinyl cyani de conpound, an
unsaturated am de conpound, a carboxylic acid vinyl ester conmpound, a
vi nyl ether compound, an aliphatic conjugatéd diene conpound and a
macr onononmer havi ng a nono(neth)acryloyl group in its polyner
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hence preferably a colorant having 30 high col or "devel opability and high
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P Secondly, this invention includes a color filter
having a colored layer formed from the above radiation-
sensitive composition for forming a colored layer.

15 Thirdly, this invention includes a color liquid
crystal display device having the above color filter.

This invention will be explained in detail below.

Preferred Embodiments of the Invention

20 Radiation-sensitive composition for colored layer

- (A) Colorant -

The colorant in this invention is not specially
limited in color tone, and it is selected as required
depending upon a use of a color filter to be obtained.

25 The colorant may be any one of a pigment, a dye or a
natural dyestuff.

A color filter is required to have high-definition
color development and heat resistance, and the colorant
in this invention is hence preferably a colorant having

30 high color developability and high heat resistance or in
particular a colorant having high resistance against
thermal decomposition. The colorant is more preferably
selected from organic pigments or inorganic pigments,

particularly preferably from organic pigments or carbon



conpounds classified as Pignents in Color Index (C1.;
Soci ety of Dyers and Colourists 5 Corporation), specifically conpounds that
are assigned the following Color Index (C1.) nunbers. C 1. Pignment Yellow
1. C 1. Pignent Yellow 3, CI. Pignent Yellow 12, C|I. Pigment Yellow 13,
Pigment Yellow 14, C. 1. Pignent Yello# 15, C . Pignment Yellow 10 16,
Pignent Yellow 17, C I. Pignent Yellow 20, CI. Pignent Yellow 24,

Pi gnent YelpeWw.31, C.I. Pignent Yel l ow 55, C.I. Pignent Yellow 60,
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Pi gment  VEFR6 Py1The SoqiiqfierRt v%y%w and, Celpurpisgwent Yel | ow 106,
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128, C.1. 25 Pignent Cydl| ShoTsat éqll ghent - Vel PoAmens, m@hlowFﬂgﬁ%n¥

Yel l ow 139, C. blgﬁbﬂ'@e@el\ﬁgv} Q.Vﬁ 19,1 C ﬁlgmghgn?aﬁlx%l haw 1515 Cﬁigmgﬁﬁmant
Yel | ow 152, C. | Pignent Yel 'ow 153, C.17 Pignent Yel low 154, C. 1> Pi gnent
Yel | ow 155, C‘YelPDgnéAL meImﬁxgﬁﬁnt:YelBOWPigneﬁtIYeMugmeniSYéllow
Pi gnent
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Pi gnment Orange 1 C. 1. Pignent Crange 24, C. 1. Pigment Orange 34, C. |
Pi gment CXangeY361O@_55 C.I. Pigment Yellow 60, C.I. Pigment Yellow
61, C.I. Pigment Yellow 65, C.I. Pigment Yellow 71, C.I.
Pigment Yellow 73, C.I. Pigment Yellow 74, C.I. Pigment
15 Yellow 81, C.I. Pigment Yellow 83, C.I. Pigment Yellow
93, C.I. Pigment Yellow 95, C.I. Pigment Yellow 97, C.I.
Pigment Yellow 98, C.I. Pigment Yellow 100, C.I. Pigment
Yellow 101, C.I. Pigment Yellow 104, C.I. Pigment Yellow
106, C.I. Pigment Yellow 108, C.I. Pigment Yellow 109,
20 C.I. Pigment Yellow 110, C.I. Pigment Yellow 113, C.T.
Pigment Yellow 114, C.I. Pigment Yellow 116, C.I.
Pigment Yellow 117, C.I. Pigment Yellow 119, C.I.
Pigment Yellow 120, C.I. Pigment Yellow 126, C.T.
Pigment Yellow 127, C.I. Pigment Yellow 128, C.T.
25 Pigment Yellow 129, C.I. Pigment Yellow 138, C.I.
Pigment Yellow 139, C.I. Pigment Yellow 150, C.T.
Pigment Yellow 151, C.I. Pigment Yellow 152, C.T.
Pigment Yellow 153, C.I. Pigment Yellow 154, C.TI.
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I.
30 Pigment Yellow 166, C.I. Pigment Yellow 168, C.T.
Pigment Yellow 175, C.I. Pigment Yellow 180, C.T.
Pigment Yellow 185;
C.I. Pigment Orange 1, C.I. Pigment Orange 5, C.I.
Pigment Orange 13, C.I. Pigment Orange 14, C.I. Pigment
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Pigment Orange 38, C. 1. Pignment Orange 40, C. 1. Pignment Orange 43, CI.
Pi gnent Orange 46, C. I. Pignent Orange 5 49, C |I. Pignent Orange 51, C 1.

Pigment Orange 61, C. 1. Pignent Orange 63, C I. Pigment Orange 64, C. |I.
Pi.gmrent Orange 71, C. 1. Pignent Orange 73; C . Pignent Violet 1, C 1.
Pigment Violet 19, C I. Pignment Violet 23,5C. 1. Pignment Violet 29, C. 1.

Pigment 10 Violet 32, C 1. Pignent Violet 36, CI. Pignent Violet 38; C.I.
Pi gment Red 1,0taRgepil§mest- RediZment Orangdeh?  REd I3, PG Imery gﬁﬂé‘mg@ed 4,

Red 15 8 C.1. 2Bl oeht Bad 6 G B proht Reh 1o 0L Brand hed ]

C. 1. Pignent RedgﬂléntCOlranlgegmn CRel'j 1P gi=ht OPiaggent40RedC15. (D.ilg.mel?itbrrent
Red 16, C. 1. gmant Red 17, tq nt Red 18, CI Pi Red 19, C. 1.
Pigment Red 22T2BIP. 4B gfrert: F?é(?“ﬁ“ Fange ghbnt CRéd 24, %W‘:‘gmsnt

Red 30, C s P;lgrre@t 1Re®i3herfe |0ral°0§é“33"i Red132pi gfeht '?Jr%’ﬁ‘g{ﬁ &ed 377 C 1.

Pignent Red 38, C.I. Pignment Red 4 Pi gnent Red 41 Pi grent ~ Red
42, C. 1. PignkhgmRed 98ahgeCd3, R ghenbi®Reend802angel 64Ri gheht MRegng8t 3,

C. 1. Pignent d 48: 4 C I i nt Red.49:1 5 C. 1. Pignent Red 49: 2,
C.l. Pigment Rte8ge1 71¢ €11 PGEIRT REFR294, 7871 Pl gnent Red 53:1, C 1.
Pigment  Red 57, C.lc.figmagh elﬁ(%d\/ﬁ?ol]ete_;' cPtgmsm nBad icder GJ. &l grrent
Red 58:2, C.I. Pignent Red 58:4, C I. Pignent Red Cl. Pi grrent Red

63:1, C 1. Pi gPrieﬁmeB@ Hé@lex: 23.c0.1p @Wﬁ@nReHl@leL 2@ | .C ﬁgmmm@

?Jll 1 Pi gngr%)t P:Qgggg%thgl’B%Pl gnen]tgpwm%ﬁng%t%& Pi grrent r{LtOR?d

Pigment Red 104g;C.1. Pignment Red 105 C. 1. Pigment Red 106 Cl. Pl grrent
Red 108, C.I. 6 Pignent Red 112, C.|. PlFégrrent Red 112, C . Pi gIn'ent Red
113, C.|. Pignment Refl- 114P18""IentP|3ﬁﬁsrﬂt df 10Pigpent Red 2,

Pigment Red 3, C.I. Pigment Red 4, C.I. Pigment Red 5,
C.I. Pigment Red 6, C.I. Pigment Red 7, C.I. Pigment Red

15 8, C.I. Pigment Red 9, C.I. Pigment Red 10, C.I. Pigment
Red 11, C.I. Pigment Red 12, C.I. Pigment Red 14, C.I.
Pigment Red 15, C.I. Pigment Red 16, C.I. Pigment Red 17,
C.I. Pigment Red 18, C.I. Pigment Red 19, C.I. Pigment
Red 21, C.I. Pigment Red 22, C.I. Pigment Red 23, C.I.

20 Pigment Red 30, C.I. Pigment Red 31, C.I. Pigment Red 32,
C.I. Pigment Red 37, C.I. Pigment Red 38, C.I. Pigment
Red 40, C.I. Pigment Red 41, C.I. Pigment Red 42, C.I.
Pigment Red 48:1, C.I. Pigment Red 48:2, C.I. Pigment
Red 48:3, C.I. Pigment Red 48:4, C.I. Pigment Red 49:1,

25 C.I. Pigment Red 49:2, C.I. Pigment Red 50:1, C.TI.
Pigment Red 52:1, C.I. Pigment Red 53:1, C.I. Pigment
Red 57, C.I. Pigment Red 57:1, C.I. Pigment Red 57:2,
C.I. Pigment Red 58:2, C.I. Pigment Red 58:4, C.I.
Pigment Red 60:1, C.I. Pigment Red 63:1, C.I. Pigment

30 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.TI.
Pigment Red 102, C.I. Pigment Red 104, C.I. Pigment Red
105, C.I. Pigment Red 106, C.I. Pigment Red 108, C.TI.



Pigment Red 123, C I. Pignent Red 144, C.|. Pignent Red 146, C.1. Pignent
Red 149, C I. Pignent Red 150, C I. 5 Pignent Red 151, C I. Pignent Red 166,
Cl. Pigment Red 168, C I. Pignent Red 170, C. |I. Pignent Red 171, C.I.
Pigment Red 172, C.I. Pignent Red 174, C. 1. Pignent Red 175, C.1. Pignent
Red 176, C.I. Pigment Red 177, CI. Pignerd Red 178, C I. Pignent Red 179,
C.l. Pigment Red 10 180, C I. Pignment Red 185, C I. Pignent Red 187, C.I.

Pi gnent Red 1%‘1gn@emt Regnhe . Red IlQ@iSmlelnt FRQﬂreihﬂ Red - 1193’i9®elnt Meaghent

Red 194, C.I. rre R t 206 ed 207
G Pgnent A 08T CoTONBPERERE At 200, o1 ORR oAt TRaG 18 o1
Pi gment Red 2IGigeht Reg@nmept, Red 122@idmdnt FR@@EDM Red. 1224>;Lg€6.elnt I?{egirent
Red 226, C I. Pignment Red 242, C.I. Pignment Red 243, C.I. %mant Red 245,
C.l. Pignent , 2841 . CPLamepgnBed RéP 255 I C RigmerakeRedrag 0264 - 1G. I .

Pigment Red 2 f?“&? Pi n | u I i nt ~Blue C.
Pi gnent Bl ge 1 g £ ﬁegl %rgfgﬁt Icl?ﬁueeP Jgﬁ%er& R(E(JI->P£Jég;§n‘iant &BI lljé%‘g%nt l%ed
Pi gment Vi ol etl% C. 1. Pignent Geeen7t, G: II Wg@fe@ht@edn 136;,, 23 CI.

Pigment Brown 23, C.|. Pignent Brown 25; grrent Black_1, C. |. Pignent
Bl ack 7. Thesepjcﬁrb%thcR%iigﬁﬁﬁt' Cedn l?elgd‘éeébF aﬁ?‘%r Phri 1§ el- BEIPERGI P\@EF by a
broper MeLhod seh @sya pubiubkCradl 474,00 ye! b1 ddsht ORAEHA], A ool vent
washi ng met ho "a 30 conbination of these met s. Further, 'exanpl es of

the inorganic Rng;m@ynt sRedclltde Ct |It afiigmenxi deed bha¥ P unTCs il f Rtigmeged Hadn
gg{gg?ﬁ;?ieﬁggqugﬁéggid e%%ﬁ% ), dﬁﬁﬂ' ye Io ??Eaﬁ%ﬁ?ﬁ@ g?&ilzPru33|an
bl ue, chromi Ur@i@ﬁhé‘x@tgﬁéénlw(}o'@a'ﬂ. @&%n@rﬁ@i,lé@;a@tmm bli agtents Wdet i ¢
Hren 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.
15 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.
Pigment Red 243, C.I. Pigment Red 245, C.I. Pigment Red
254, C.I. Pigment Red 255, C.I. Pigment Red 264, C.I.
Pigment Red 265;
20 C.I. Pigment Blue 15, C.I. Pigment Blue 15:3, C.I.
Pigment Blue 15:4, C.I. Pigment Blue 15:6, C.I. Pigment
Blue 60,
C.I. Pigment Violet 23;
C.I. Pigment Green 7, C.I. Pigment Green 36;
25 C.I. Pigment Brown 23, C.I. Pigment Brown 25;
C.I. Pigment Black 1, C.I. Pigment Black 7.

These organic pigments can be used after purified
as required by a proper method such as a sulfuric acid
recrystallization method, a solvent washing method or a

30 combination of these methods.

Further, examples of the inorganic pigments include
titanium oxide, barium sulfate, calcium carbonate, zinc
oxide, lead sulfate, chrome yellow, 2zinc chromate,

colcothar (red iron oxide (III)), cadmium red,



bl ack, carbon black and the like. In this invention, the above organic

pi gmremts and 5 inorganic pignments may be used singly, or they may be wused
in conbination. Further, organic pignent(s) and inorganic pignent(s) may be
used in conbination. For formng the pixels, preferably, one or nore
organic pignents are used. For formng the7black matrix, 10 preferably, two
or nore organic pignents and/or carbon black are/is used. In this

i nvention, theuabvamapiigeemlsicas Brarsstdresbluay bbreurfuacexioil fgesemi th a

pol ymer as req before th are_ used. as ch, The | ymer for surface
15 nodi fyi ng g?géﬁgt PreERs miﬁﬁ%ﬁs F%tﬁ%&%@tég?C#Orsy & ¥T%n pol yners
described in Jﬁigc259&g§Aonemgack(Hn@omm@rpigéLy avail abl e polyners or

ol i goners for dispersing pignents. In this invention, further, the col orant

may be 20 used togefheE tHQYQﬂQﬂﬁﬂéﬁﬁhea%b®%quprgénlEX®mﬂm§ﬁQﬁ an
above di Sp%rsaﬂhokaghg%epﬁf?tnle%sc ma P HEMSed ”Qghgﬂgmsaﬂrgfbgrrﬁ§ P2 he

silicon-contai ni ng-an I ne- CO al ni ng sur

above surfact agsedi heal ddambdmagmilaoxy eundiane, abkyanethpigmeneh sgs and
pol yoxyet hyl ene | auryl ether, polyoxyethylene stearyl ether,

polyoxyethylenénﬁFg?Plét@égm%ﬁQ:S PeRY oG et figlens C&W@ﬂﬂﬂﬁ%ﬂﬂ et s such
| h | h |
as pol yoxyet ygSPﬁﬁg %% ﬁﬂﬂﬁﬁycoﬁ&ﬂ§fer£ﬂiyox¥ﬁé BLERe Qﬂﬂ%h?ﬂ?ny

et her, etc. di esters”such as po yeth ne gl ycol
dilaurate, polpeghyheseaﬁquuﬂedhsE@ardmmmxng.thesblhckamataumy acid
esters; fatty aC|E i.fied cﬁg%%esters; tertiar am ne- rg%jled
polyurethéﬁb PHBEFERRYYand N ThiHe HHEF prodRet S H IMEH SN B0V HPR tr ade
names such as gfa6§uggqug Rsckpe Shin-Etsu Chem cal Co., Ltd.), POLYFLOW

(supplied by KYCE
In this invention, the above pigments as particles

may be surface-modified with a polymer as required
before they are used as such. The polymer for surface-

15 modifying grains of the pigments is selected, for
example, from polymers described in JP 8-259876A, etc.,
or commercially available polymers or oligomers for
dispersing pigments.

In this invention, further, the colorant may be

20 used together with a dispersant as required.

Examples of the above dispersant include cationic,
anionic, nonionic, amphoteric, silicon-containing and
fluorine-containing surfactants.

Examples of the above surfactants include

25 polyoxyethylene alkyl ethers such as polyoxyethylene
lauryl ether, polyoxyethylene stearyl ether,
polyoxyethylene oleyl ether, etc.; polyoxyethylene
alkylphenyl ethers such as polyoxyethylene n-octylphenyl
ether, polyoxyethylene n-nonylphenyl ether, etc.;

30 polyethylene glycol diesters such as polyethylene glycol
dilaurate, polyethylene glycol distearate, etc.;
sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine-modified polyurethane;

polyethylene imine and products having the following



CHEM CAL Co., LTD.), "F-Top" (supplied by Tochem Products K K.), MEGAFAC
(supphkied by DAI NI PPON | NK AND 5 CHEM CALS, | NCORPCORATED), FLUORAD (supplied
by Sumitono 3MLtd.), Asahi Guard and Surflon (both supplied by Asah

C.ass Co., Ltd.), BYK and Di sperbyk (both supplied by BlI GCHEME JAPAN) and
Sol sperse (supplied by Zeneca K. K. ). 10 Thégse surfactants may be used
singly or in conbination. The anount of the surfactant per 100 parts by

wei ght of the tbréeanames pustersdh|KP 50spppi sedybiellet Sham 1Bl nore

preferably 0 t . ts, by i ght . i $_j.nventi.o

radi ati on- sens??%@égrggs?r?‘ ’c\cﬁ)ﬁcp%‘ i't i%é\b%glr‘lé e%%{#EBg%S& E{Y %Eolpsé A et hod.
Wen a pignentHEBICaEdCas ,a1ay .or anty-poef el abpyplithe byr adicidwn- sensitive
resin conposition_is prepared in a_rmanner in which theé}pi nment is mlled,

for exanple, W¥Adpots KeXd )ni MEGHFAGI (swpPligfddbxt PAAAIFARN tIWe MRed and
i . ; f ) _ . ? t
I sperse 's“aﬁ%ﬁiﬁgg%g},s', n ﬂ\]'&%éﬁio%é?fﬁ?ﬁ) ol Fﬁjékﬁgegmétﬁﬁb% 1?5@) q@{, raréplghhgtncg@gﬁen

di spersi on, gnent Ispersion is mXxe a (0
conponent and aM(Dpdconpasenti tGudred dasdr$befllobat ébothS saptd lansad Iy t oget her

with an additional .salvent and other. additive to be gescribed | ater.  The

amount of the BFePirSilagSagént fdrd the BHF P aPi SREEP YRR tghetitPPlied

di spersion, pegk,1R9cPakiE B I g oot bse Pl HE} r 00 parts
by wei ght 30 oryl esg,@ nor e prpé%"}@r ably 0?5 % 18?%%??& be;!/ir\?gg%{lé(c%ti |

nore preferabl¥.K.40 70 parts by weight, particularly preferably 10 to 50

parts by ight. In his case, when the ampunt of the di spersing agent
exceeds 1% parts byT&EFShF‘}Jrffﬁé: IR PF 1 YSHRySBBISY Ofpdited. The

sol vent for thgcohRpepakabnon of the pignent

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

15 In this invention, the radiation-sensitive resin
composition can be prepared by a proper method. When a
pigment is used as a colorant, preferably, the
radiation-sensitive resin composition is prepared in a
manner in which the pigment is milled, for example, with

20 a bead mill or roll mill and at the same time mixed and
dispersed in a solvent in the presence of a dispersant
to obtain a pigment dispersion, and the pigmeht
dispersion is mixed with a (B) component, a (C)
component and a (D) component to be described later,

25 optionally together with an additional solvent and other
additive to be described later.

The amount of the dispersing agent for the
preparation of the pigment dispersion, per 100 parts by
weight of the pigment, is preferably 100 parts by weight

30 or less, more preferably 0.5 to 100 parts by weight,
still more preferably 1 to 70 parts by weight,
particularly preferably 10 to 50 parts by weight. 1In
this case, when the amount of the dispersing agent

exceeds 100 parts by weight, the developability may be



di spersion can be selected, for exanple, fromthose which wll be described
| ater.as exanples with regard to 5 the radi ation-sensitive resin conposition
as a liquid conposition to be described |ater. The amount of the sol vent
for the preparation of the pignment dispersion, per 100 parts by weight of
the pignent, is preferably 200 to 1,000 paPts by weight, 10 nore preferably
300 to 800 parts by weight. Wien the pignent dispersion is prepared with a
bead nill, fotMBRaKSPe, gl ass beads or titania beads having a dianmeter of

approximately, 0.5 torAQ EPhRe USSR Kk &+ &b JPRPE ol éffurt%ecgﬂggaﬁéﬂ@g a

pi gnent, a solvent and a 15 dispersing agent  1s mxed and di Spersed,
preferably, wiibpeosliiomgdan e leecbattied, waoer exemptlee |fitam thosdi s case,

the filling f f. b is. bly 50 to 80 % hased il
capaci ty. and SRECRCHAM RE SRAAHLRTS (HoLBF GhEn EXAMRLER T b et A 2l §020
approxi mat ¢l y 2Qet 9280 a%ikasebr i fxee niééiﬁa@@ﬁlﬁb)é-itilaﬂ tdhera 1huianme

period for the treatnent is preferably 2 to 50 hours, preferably 2 to 25
hours. When t heoppegatdoinokd Pealesedibed Whthra roll nill, for exanple, a

three-roll mll or two-roll mll 4 25 ed,. apd_t pignment m.xture.can be
treated preferably )\?\ng?haf:nc? r’itng?“:li tstl%ﬁ t%éjf:\é%]inf’ngo\]ﬁ/a?gﬁe %eﬂ?ga}&oer} h this

case, the intetheophghesitartiesdesr Pied erpdty1080pares 85 we idfit the Sheari ng
force is preferably approximtely 108 dgn/second. The tinme period for the

30 treatnent iBigMERErabisy PrafemPRoute0 wor & PPEf PraBisy by Wl st hour s.
(2 ol st RIS, S Lo SIS LD L s et
herei nafter) fornmed Whem (hle) pdtgnesastdimpeseli ent ¢d prepartehe wirtdup bead
consisting of %Qlf?s%%%rﬁéggq%§§P9§ Aég gg;gé or titania beads having a

diameter of approximately 0.5 to 10 mm are used and a

pigment mixture containing a pigment, a solvent and a

15 dispersing agent is mixed and dispersed, preferably,

with cooling it with cooling water, or the like.

In this case, the filling factor of the beads is
preferably 50 to 80 % based on a mill capacity, and the
charging amount of the pigment mixture is preferably

20 approximately 20 to 50 % based on the mill capacity.
Further, the time period for the treatment is preferably
2 to 50 hours, preferably 2 to 25 hours.

When the preparation is carried out with a roll

mill, for example, a three-roll mill or two-roll mill is
25 used, and the pigment mixture can be treated preferably
with cooling it with cooling water or the like.

In this case, the inter-roll distance is preferably
10 pum or less, and the shearing force is preferably
approximately 10® dyn/second. The time period for the

30 treatment is preferably 2 to 50 hours, more preferably 2
to 25 hours.
-(B) Alkali-soluble resin-

The alkali-soluble resin in this invention contains

a copolymer (to be referred to as “copolymer (BI)”



an unsaturated carboxylic anhydride and an unsaturated phenolic conpound
(these conmpounds will be generically 5 referred to as "unsaturated conpound
(bl)" hereinafter), (b2) an N-substituted rmal eimi de, (b3) an unsaturated
conmpound having an allyl group (to be referred to as "unsaturated conpound
(b3)" hereinafter) and (b4) at |east one Q0o be referred to as "unsaturated
conpound 10 (b4)" hereinafter) selected fromthe group consisting of an
aromatic vi nylheoepeahbcTi nderaesr faager iRkt ide leaskeons gelarsadirfaian

carboxylic act d,est£ougORRAURd. 1, iNSAt Uil £ £ALDAXULLE 30K AT nag! ky!

ester conpound, atur at Ic acid crd r compound, 15

a vinyl cyanidancmm@@unﬂatad ummﬂuxyﬂxnj&nhyﬂmr@epanddan am&mﬂmvade& aC|d
vi nyl ester éﬁgound a vinyl ether ound, an alhghatlc conj.ugated di ene

co
conpound and et bFoRoRBPURAY Tgres RRUPYSCY L by Pegasas T ira sy
pol ymer mokeou) gfe £hgan: besd NalneaHie-cal deal orsabuhh © (29) et Jih A copponent

that works as a binder for the (A) colorant and that has solubility 1n an
al kal i devel opilnz) amlutsubsmht@madsmﬁ&ﬂimrd@,débé)opnngnﬁaﬂmﬁaﬂedornlng

a colored | ayer ar.dj t he abo nsat ur at conmpou bl 25 exanpl es
ot “The above, \iHRCHAR ehaTAPBoRN PO e F TS F S BF aTEdCEaPEbER (45

anhydri des i nchygles t URSAEHT *LRIG RO CAIPOXYhd Fe fgh HEe2YCANAS (Hli‘%t @@CFW ic
acid, crotonic acid, a- chloroacryllc acid, cinnamc acid, etc.

unsat ur at ed dub@a@bxynec h0i Be sedlerredmieias atidsatrupsied mmurdia,

fumaric a |d pnjic_acid coni-c. ..anhydri de gitraconi ¢ agci
citraconi nhj%?f herﬁe?ﬁé&ﬁF 5&1,Ct Jrfkom i d%raeg Fﬁ&%%(%lQQi%%Jent

or higher unsainraiéedapobyvangnt ceaipgrmd Clriden@-CbﬁlSaOHeQﬁm&(ﬂ:rll\ﬁES t her eof ;
nDno[(nEth)acrylggég%yaggyhkgz%ggiégdcggggéiglfé Qégge;ster compound,

an unsaturated carboxylic acid aminoalkyl ester compound,
an unsaturated carboxylic acid glycidyl ester compound,

15 a vinyl cyanide compound, an unsaturated amide compound,
a carboxylic acid vinyl ester compound, a vinyl ether
compound, an aliphatic conjugated diene compound and a
macromonomer having a mono (meth)acryloyl group in its
polymer molecular-chain terminal. The alkali-soluble

20 resin is a component that works as a binder for the (a)
colorant and that has solubility in an alkali developing
solution which is used in a developing step for forming
a colored layer.

Regarding the above unsaturated compound (bl),

25 examples of the above unsaturated carboxylic acid or
unsaturated carboxylic anhydrides include;
unsaturated monocarboxylic acids such as (meth)acrylic
acid, crotonic acid, a-chloroacrylic acid, cinnamic acid,
etc.;

30 unsaturated dicarboxylic acids such as maleic acid,
maleic anhydride, fumaric acid, itaconic acid, itaconic
anhydride, citraconic acid, citraconic anhydride,
mesaconic acid, etc. or anhydrides thereof;

trivalent or higher unsaturated polyvalent carboxylic



pol yval ent carboxylic acids such as nono[ 2-
(met hy acryl oyl oxyet hyl ] succi nate, nono-[2 5

(met h) acryl oyl oxyet hyl ] pht hal ate, etc.; and nono(neth)acrylates having a
carboxy group and a hydroxyl group on each of their tw term nal ends such
as w- car boxyl pol ycapr ol act one nono(net h) aciyl ate, etc. O these unsaturated

carboxylic acids and 10 unsaturated carboxylic anhydri des,

nono( 2-

acryl oyl oxyet lg¢idsicer nanbydnd desndtereak yl oyoxyet hyl ) phthal ate are

comercially I f.L = R - nd
LI GHT- ESTER %‘@@"?BE? Hggé’;%t&?’iﬁé’ @&Wﬁr%ﬁ@@gg@%%?
Furt her, exanpebyvdléhe shevexyisal waildd phemods monapdanrd i ncl ude
unsat ur at ed phenol_ conpounds such_as 0-vinyl phenol, m vinyl phenol,

p- vi nyl phenol , (B Rt AGFYAOVILRYYSHEYH] suEcBmtee nPr2-\F2nyl phenol |
0-1 sopr openyl i F I i r nyl nol, etc.; and
Propeay pm?a%ﬁggm&%ﬁhﬁm?ﬂuhﬁégp epeny! phal

unsaturated na nds “such as 2-vinyl-1- naphthol,

3-vinyl -1 - naphtdmd (métl) agkry2anashthezoting-a veaylbeolyngpbuboland a

2-i sopropenyl -1 -pnapht hol , 3 25 isopropenyl-1-naphthol, etc.
Cnvention, s BAOTHSKL UPEPRE BERETY LoD

In this

HREIY nkYR) REFPLPE laGPES T 2

(met h) acryl oyl pxyet| ?55@?- I
nono(neth)acrf%%tgiq%hlo %@?%ﬁ%%%??gg??gﬁ%aﬁgh%fggggﬁg%égggafﬁétﬁfgérylic
acid is particul arl9fpthéeer vdsaExastless afrhdwy Nisubstidsuted nal ei mi de

i nclude N, nmethyl mal ei pide, _N-ethyl.mal ei.m de, . N-n-propyl mal ei m de,
N-i-propyﬂﬁalé?%?%gyr ghgbﬁﬁﬁpﬁﬁigﬁﬁ(ﬁ£h¥é%iﬁ S’bﬁ??BﬁéFeinide,
N-n- hexyl mal ei & g¢1 oM oyekopantsydailgite dend Nénel ohexyl mal ei mi de, N

acryloyoxyethyl)phthalate are commercially available

under the trade names of LIGHT-ESTER HOA-MS and LIGHT-

ESTER HOA-MPE (both supplied by KYOEISHA CHEMICAL Co.,

15 LTD.).

Further, examples of the above unsaturated phenol

compound include

unsaturated phenol compounds such as o-vinylphenol, m-

vinylphenol, p-vinylphenol, 2-methyl-4-vinylphenol, 3-

20 methyl-4-vinylphenol, o-isopropenylphenol, m-
isopropenylphenol, p-isopropenylphenol, etc.;

and

unsaturated naphthol compounds such as 2-vinyl-1-

naphthol, 3-vinyl-1l-naphthol, 1-vinyl-2-naphthol, 3-

vinyl-2-naphthol, 2-isopropenyl-1-naphthol,
25 isopropenyl-1l-naphthol, etc.

3-

In this invention, as an unsaturated compound (bl),

(meth)acrylic acid, mono[2-

(meth)acryloyloxyethyl] succinate, o-

carboxylpolycaprolactone mono (meth)acrylate,

p_

30 vinylphenol, etc., are preferred and (meth)acrylic acid

is particularly preferred.

Examples of the N-substituted maleimide include N-

methylmaleimide, N-ethylmaleimide, N-n-propylmaleimide,

N-i-propylmaleimide, N-n-butylmaleimide, N-t-



phenyl mal ei m de, N-1-naphthylmaleimde, etc. In this invention, as an
N-substituted nmal ei mde, 5 N-cyclohexyl maleimde, N phenylnmaleimde, etc.,
are preferred, and N-phenylmaleimde is particularly preferred. The above
N:substituted mal ei m des may be used singly or in conbination. 10 The

unsat urated conpound (b3) includes a conpo&%d having an ally group al one as

a polynmerizabl.e  unpsaturated bond and C ound haying an allyl group and
ot her ponnerﬂ%ﬁBY m%%?é?ﬁggfegp55ﬁﬁa EUN%Q$VH% Tzable unsaturated bonds (to
be referred t%ﬁélé§eﬁﬂ9$ﬁb&é&hﬂ@eq0w&lélb§x lmaherpiaalter), and the
unsat urated conpound (b3-1) is géeferre . Exanpl es of the unsaturated

a

conpound (b3) RhenYvEBalahBater afed dERIYUNGE"g b3inidsucktss al |yl
(methyacryl ate, allyinctOltgnaheendil, ALMPHPARNLEIEucel flndididiiamte,
monoal | yl mal eate, nonoal Tyl fumarate,” etc., alTy acePate, aII§1 !

propi onates5 alMytybdbudpeayemalealimilddyent-aatieny hmabalihybiesuetiongt esraronoal |yl
pht halate, allyl _nmethyl ether, allyl ethy] ether, allyl glycidyl ether,
p-al |yl benzyhpﬁ%¥%§FeéthéP§ ﬁ}ﬁh%ﬂy%ﬂﬁﬁﬁﬁm%%eg}§cpéy 1gter lahd the |ike.

In this invent P?fef?e&? unsat urated conpound (b3), allyl (meth)acrylate is
particularly 6?e erred. The above unsaturated conmpounds (b3) may be used
singly or in conbi naThenab80eAY -sm thitor teach mud bsini dé hemays dieu ruateed
compound (b4),,the above aromat,ic vinyl conpound includes, for exanple,
styrene, a-net%&?%f¥r8ﬁe}n099 n@&ﬂdﬁﬁe, m vinyl tol uene, p-vinyltol uene,

p-chl orostyrene, o- HRLhEXXSEUFERRA BIRIARY StYE ENencPulBEhaxySmpRigy 0 13
vi nyl benzyl nethyl ether, mvinyl benzyl nethyl ether, p-vinyl benzyl

methyl ether, kavingl apepijly grpsicdylone as a polymerizable

unsaturated bond and a compound having an allyl group
and other polymerizable unsaturated bond as
polymerizable unsaturated bonds (to be referred to as

15 “unsaturated compound (b3-I)"” hereinafter), and the
unsaturated compound (b3-I) is preferred.

Examples of the unsaturated compound (b3) include
unsaturated compounds (b3-I) such as allyl
(meth)acrylate, allyl crotonate, allyl a-chloroacrylate,

20 allyl cinnamate, monoallyl maleate, monoallyl fumarate,
etc., allyl acetate, allyl propionate, allyl butyrate,
allyl benzoate, monoallyl succinate, monoallyl phthalate,
allyl methyl ether, allyl ethyl ether, allyl glycidyl
ether, p-allyl benzyl methyl ether, p-allyl benzyl

25 glycidyl ether and the like.

In this invention, as an unsaturated compound (b3),
allyl (meth)acrylate is particularly preferred.

The above unsaturated compounds (b3) may be used
singly or in combination.

30 As specific examples of the unsaturated compound
(b4), the above aromatic vinyl compound includes, for
example, styrene, a-methylstyrene, o-vinyltoluene, m-
vinyltoluene, p-vinyltoluene, p-chlorostyrene, o-

methoxystyrene, m-methoxystyrene, p-methoxystyrene, o-



et her, mvinyl benzyl glycidyl ether, p-vinylbenzyl glycidyl ether, etc.; 5
t he above i ndene derivative includes, for exanple, 1- nethyindene, etc.; the
above unsaturated carboxylic ester conpound includes, for exanple, nethyl
(oeth)acrylate, ethyl (nmeth)acrylate, n-propyl (neth)acrylate, i-propyl
(meth)acrylate, n 10 butyl (neth)acrylate, 13-butyl (neth)acrylate, sec-butyl
(nmeth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl (nmeth)acrylate,

2- hydr oxyet hyl Vimét npaBeY afet .l igtdiesxy R opiny n%taﬁ)zaér Megthyl ether,

3- hydr oxypr opyl _ h a =y, but vi t I :

hydoxybut yl (&%fﬁ%ggiy%§?3¥h4?ﬁ$ gkfgﬁﬁiy' Ht%ﬁ?gcgéﬁgpg,ﬁg?%ﬁhgﬁ

(met h) acryl at estivenzyhn-vimytlibeacyll alycidyl obehgl, (pevingdbdretye, phenyl

(meth)acryl ate,. 2- pet hoxyet hyl (nmeth)acrylate, 2- phenoxyet hyl
(neth)acrylaté31¥%$§8£y8¥gFﬁil &gl ycol 20 (meth)acrylate, methoxytri

et hyl ene glkycolhd nBbB)achnhirine qdrehhadnRs oyt enged! e Emttacr v at e,
nmet hoxydi propyl ene gl ycol (neth)acrylate, isobornyl (neth)acrylate,

di cycl opent adimeblyyindenk)aety.ate, 2- hydroxy- 3- phenoxypr opyl

(meth)acryl ate | ycerol 25 nono(nmeth)acrylate, etc.: the above unsaturated
Car boxyl 1 & act tPArPRBY Py RA S L0 A S R TG UHa & o SERSICe. LHC 485!
2-am noethyl  {&et a)caﬁ\[bw(aat GmeZhyil MeMBYhaRlcIgaldRd, (dBhplagmddt)tcylate,

am nopropyl (neth)acryl ate, 2-dinethy|anjnoprop¥I 30 (neth)acryl ate,
3-ami nopropyl RTR¥EPHEr yMgts) agrydiatd hyl a0d eBY+ o pRELhraCKYASE atle; etc. ;

R 2 b R e T e

conpound i ncl utesthf aerglampel,et-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-

15 hydoxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, 2-methoxyethyl (meth)acrylate, 2-
phenoxyethyl (meth)acrylate, methoxydiethylene glycol

20 (meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate,
methoxydipropylene glycol (meth)acrylate, isobornyl
(meth)acrylate, dicyclopentadiethyl (meth)acrylate, 2-
hydroxy-3-phenoxypropyl (meth)acrylate, glycerol

25 mono {meth)acrylate, etc.;
the above unsaturated carboxylic acid aminoalkyl ester
compound includes, for example, 2-aminoethyl
(meth)acrylate, 2-dimethylaminoethyl (meth)acrylate, 2-
aminopropyl (meth)acrylate, 2-dimethylaminopropyl

30 (meth)acrylate, 3-aminopropyl (meth)acrylate, 3-
dimethylaminopropyl (meth)acrylate, etc.;
the above unsaturated carboxylic acid glycidyl ester
compound includes, for example, glycidyl (meth)acrylate,

etc.;



(meth)acrylonitrile, a-chloroacrylonitrile, vinylidene cyanide, etc.; the
above“unsat urated am de conpound includes, for 5 exanple, (neth)acrylam de,
a-chl oroacryl am de, N-2- hydroxyethyl (nmeth)acrylamde, etc.; the above
carboxylic acid vinyl ester conpound incluggs, for exanple, vinyl acetate,
vinyl propionate, vinyl -butyrate, vinyl nzoate, etc.; 10 the above vinyl

ctper comoundocludss, et iomle AR Dbislb. Al gl

et her, etc.; € above "al conjuga d “irnclude

exanpl e, 1, 3-byhadheaeryl 8RN e CH UM LHEcr§16nitrand 15 iRe RRave
macr onononer havi ng _a nono(net h)acryloyl group “on its polymer

mol ecul ar - chai @v&BiAfEnaPtcnel udes, for exanple, a macronmonomer having a

th t i pal _ of | h
polystyrene, - biryEReRE! tBealinitad Sl 88 o ShnBuRA XRELAE Fam o 20
pol ysi | oxame, &&&mpla,t e th) ety 1hiBS, aR- URs8LHLaLSd ssamRoundl {b4), the

aromatic vinyl conpound, the unsaturated carboxylic acid ester conpound,
t he macr onononeYdrexrethyie (pedtoraey,lamdist yeeAe; methyl (meth)acryl ate,

n-butyl 25 (mpih) gggxg?t%gm%gglyé hexyd g§%g$ggg£x£a%§§p%unw HUUEdY)

(et h)acryl at e, benzyl ate, Aono acry

pol ystyrene magoonerafiple, RpAnyietavdtamed haegiy) at propeopRBRONMBIiNEL C., are
particularly preferred. 30 The above unsaturated conpounds (b4) may be used
singly or in cBabYhRaEPonViRylt ReNZqfteht iDFC- the copol ynmer (Bl) is

oot A, ° CAECRMERE, (AR IS d(as ks (ARROUAETT A8 Ocpmnc
cont ai ni ng (netvbhgtryikchyaciedt s a vyl ethyl ether, etc.;
the above aliphatic conjugated diene compound includes,
for example, 1,3-butadiene, isoprene, chloroprene, etc.;
and
15 the above macromonomer having a mono (meth)acryloyl group
on its polymer molecular-chain termiﬁal'includes, for
example, a macromonomer having a mono (meth) acryloyl group
on the terminal of a polymer such as polystyrene,
polymethyl (meth)acrylate, poly-n;butyl (meth)acrylate,
20 polysiloxane, etc.

In this invention, as an unsaturated compound (b4),
the aromatic vinyl compound, the unsaturated carboxylic
acid ester compound, the macromonomer, etc., are
preferred, and stfrene, methyl (meth)acrylate, n-butyl

25 (meth) acrylate, 2-ethylhexyl (meth)acrylate, 2-
hydroxyethyl (meth)acrylate, benzyl (meth)acrylate,
glycerol mono (meth)acrylate, polystyrene macromonomer,
polymethyl methacrylate macromonomer, etc., are
particularly preferred.

30 The above unsaturated compounds (b4) may be used
singly or in combination.

In this invention, the copolymer (BI) is preferably
a copolymer (to be referred to as “copolymer (BII)”

hereinafter) obtained from at least one unsaturated



conponent, at |east one N-substituted nmaleimde selected fromthe group
consieting of N-cycl ohexyl mal eimde and N phenyl nal eim de, at |east one
unsat urated conpound 5 (b3) selected fromthe group consisting of allyl
acrylate and allyl nethacrylate and at | east one unsaturated conpound (b4)
sel ected fromthe group consisting of stydene, nmethyl (neth)acrylate,
n-butyl (neth)acryl ate, 2-ethyl hexyl (meth)acrylate, 2 10 hydroxyet hyl
(met h) acryl at COBRARPA (kB hFaYHA IR ekl aCr¥LAFadcjidates ayIWaER ol

nono( et h) acry polystyyr. rQr pal \V ate
macr omanomer - SoEp P P R R R e e c AP R R e TS
(met h)acryl i c &cond/ tNhphgrplupalosims ide/iald ybf Nethatonkat/émstlyeriened e cod y mer
a (neth)acrylic cid/g- enyl.mal ei m de/ al | yl

nethacrylate/éWVSEﬁEY mﬁg&ﬂ hAt (HRATY atR§| BREatEgasEFhECmERIRd

(meth) acrylsi c ?Eﬁg/BEEE%Qﬁbm@f%dnﬂﬁgE&fdﬁp 88ﬁ§§§£¥h§t%k5%MhﬁﬂF/”Ethy|
(meth)acrylate/ n-butyl (neth)acryl ate copol yner, a (freth)acrylic

aci d/ N- phenyl ne¢eyhate/ anldylal ivet erhd atel stgrend/ aet Aplast one

net h) acryl at e/ 2- et hyl hexyl 25 t crylate c | ymer, a (neth)acrylic
fﬁtci d/ ?\I— ph)ényl M%?W%@F&ﬁyﬁomﬁ?é’g‘ﬁc{%ﬁa)at <7 ﬁ‘f—‘?F%ﬁg? F\éf“h§fl'1e( %Paz:r yl atel -
hydroxyet hyl (#®hb)actybabe SHES m&c KPEL yx}s.éehybbgylate, n-butyl

aci d/ N- phenyl mal ei m de/ al | yl 0 met hacrylat e/ styrenel/ n-butyl
(met h) acryl at elmethydroyyeaitieyl 2(-edthyldeexy ht émebhobygmydate,(@et h) acrylic

(et h) acr gitat CPBERGS S COMH HS I rey Eopo! yRERSY 16 ("8 (HETAF 1 c
aci d/ N- phenyl nghehyidemakhylacrylate, glycerol mono (meth)acrylate, a
polystyrene macromonomer and polymethyl methacrylate
macromonomer .
Specific examples of the copolymer (BII) include

15 a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/2-hydroxyethyl (meth)acrylate
copolymer,

20 a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/methyl (meth)acrylate/n-butyl
(meth) acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/methyl (meth)acrylate/2-ethylhexyl

25 (meth) acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/methyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl

30 methacrylate/styrene/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/n-butyl (meth)acrylate/benzyl
(meth) acrylate copolymer,



met hacryl at e/ styrene/ 2- et hyl hexyl (neth)acryl ate/ benzyl (neth)acrylate
copolyner, a (neth)acrylic acid/ N phenylmaleimde/allyl 5

met hacryl at e/ styrene/ 2- hydroxyet hyl (nmeth)acryl ate/ benzyl (nmeth)acrylate
copolynmer, a (nmeth)acrylic acid/ N phenyl mal ei m de/allvyl

met hacryl at e/ st yrene/ benzyl (neth)acryl atef§l ycerol nono(nmeth)acrylate

| , 10 t I, i.d | el ei m de/ gl |yl
ﬁgfﬁagpg{ate/§$y§£§5ﬁ%g§%¥gh%(%%%ﬁ#&%%gﬁ%%éﬂﬁ%ﬁég&lSFZEPﬁYQCryIate/glycerol
nono( net h) acr yih&t Ba €LPOLY BR sty rardel ey vhd £y acidednphenynalsind dajal |yl

met hacryl ate/ net hyl (meth)acryl ate copolynmer, 15 a (meth)acrylic
aci d/ N- phenyl nthetm derdilpfe comcHamea at e/ 2- hydr oxyet hyl (meth)acryl ate

copolymer, a rylic.acid/. enyl ei m del al
net hacryl at e/ b gg@@'?ﬁr%%ﬁ}’g&r ylaglelg /@g— g%%n@rwagé%%aﬁ{éérl%li c
aci d/ N- phemy| rinéehat gl akbyls 30 oiRd fraaipd @byt hydr oxyet hyl

(met h) acryl at e/ phenyl (nmeth)acryl ate copolyner, a (neth)acrylic
aci d/ N- pheny| nnet i dersilpfe/bestayvde r inettle) deryyat enseppaym@tat e/ gl ycer ol

T e b Tar A EARALAT i 30 OSHMAFT Eype /a1y

(et h) acryl at en@:hydroxyeelyl yriemd Heactyl atmwé benaylty( aeehsagadmile

copol ynmer, a (neth)acrﬁiic aci d/ N- phenyl mal ei m de/ al | yl

met hacryl at e/ e yPe Fhe BRFXdAHSAtPR R oxyet hyl 30 (neth)acryl at e/ phenyl

(neth)acribateacpﬂg#u?ggr qigmggpéyﬁggﬂ f@%gigaﬂgggy%qg i mde/allyl
nmet hacryl ate/ n-buty net h) acryl at e/ benzy met h) acryl ate/ gl ycerol
mono( net h) acr yhatkacopdhyeFstyrenayetthecyy| (wetk) dtbypberybem il de/ al |y
17 ”Ethacryla&ﬁé@ﬁ?!@%ﬁﬁ%ﬁ%?ﬁl%ﬁ??o Eﬁgggfﬁgﬁﬁpgg¥;late copolymer,
a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/methyl (meth)acrylate copolymer,

15 a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/2-hydroxyethyl (meth)acrylate copolymer,
a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl

20 methacrylate/2-hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/benzyl (meth)acrylate/glycerol
mono (meth) acrylate copolymer,

25 a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/n-butyl (meth)acrylate/2-hydroxyethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/n-butyl (meth)acrylate/2-hydroxyethyl

30 (meth)acrylate/phenyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/n-butyl (meth)acrylate/benzyl
(meth)acrylate/glycerol mono (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl



(et h) acryl at e/ pol ystyrene macronononer copolynmer, a (meth)acrylic

aci d/ N-phenyl mal ei m de/ al l yl nethacryl at e/ styrene/ 2- hydroxyet hyl 5
(meth)acryl at e/ phenyl (neth)acryl ate/pol ynethyl nethacryl ate nacronononer
copolynmer, a (neth)acrylic acid/ N phenyl mal ei m de/ al | yl

met hacryl at e/ st yrene/ n-butyl (meth)acryl at &/72- hydroxyet hyl

th | at e/ ph | 10 th | at e/ pol yst I ,
G ot ) aer v 1REGRT HFKE BRENGT B MARITAT | yI e LBE RGER ) Pa AR Enes nobut y1
(et h)acryl at efraétﬂyg&gws%ela,tv?g(lrﬁ@@eqwl@é@f&h@ﬂxlﬂer copolymer,

(et h) acryl at e/ pol ynet hyl cryl ate macronononer 15 copol'ymer, a
(nmeth)acrylic aciwethphenylliml eiatididy-ghenylmet davijedad/lyst hyl

th | at e/ t | , th | i

Lo/ N phony! R ChAE B Fy IS TR Tr A SEgr by © (T acryie

(met h) acrykat e(@@fMﬂEEByhat@FﬂﬁfM a@ﬁﬂ‘fﬁﬁé@ﬁ?ﬂ@ﬁ@?f)@@%&@l, a
erm nme

(meth)acrylic acid/ N phenyl ma de/ al | yl hacryl at &/ benzyl
(met h) acryl at enpohgsrylate magaamanmy eepolymer, 25 a (nmeth)acrylic

i d/ N-pheny! nal ej i delal | yl. . | | (neth | at e/ pol hy!
(et ) acr 1 2t & mERP S OAGH opery o PR TrETRY aupg e 2439 ot polyret by

aci d/ N- pheny| nmaéehatdel aklkyls t yreireaar st 1 mehdyh) deeihhaerd-at e/ n-met hyl 30
(et h) acryl at e/ pol ystyrene nacronononer copolymer, a (nmeth)acrylic
aci d/ N- pheny| naY@r axyerhyly |(mefdy) iyl st/ WeeRyl (net h) acryl at e/ n- but yI

(et o) acr (et f QOLYTEL B K .3 OPORIR S ORE U e 2
a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate/polymethyl methacrylate macromonomer

15 copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/methyl (meth)acrylate/polystyrene
macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl

20 methacrylate/methyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/benzyl (meth)acrylate/polystyrene
macromonomer copolymer,

25 a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/benzyl (meth)acrylate/polymethyl
(meth)acrylate macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/methyl (meth)acrylate/n-methyl

30 (meth)acrylate/polystyrene macromonomer copolymer,
a (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/methyl (meth)acrylate/n-butyl
(meth)acrylate/polymethyl methacrylate macromonomer

copolymer,



met hacryl at e/ n- but yl
macr onononer copol ynmer, a (nmeth)acrylic acid/ N phenylnmaleimde/allyl 5
met hacryl at e/ n- but yl
(et h)acryl ate macronononmer copolynmer, a (neth)acrylic
aci d/ N-phenyl mal ei m de/al l yl met hacryl at e/1& hydr oxyet hyl
(met h)acryl at e/ benzyl 10 (meth)acryl ate/ pol ystyrene macronononer copol yner,
a (meth)acryliz é&oetdhNaphredyilores o Niepdhylma ket madeyladtler12- hydr oxyet hy
(meth)acryl at e/ benz
15 ‘&e%ﬂ%iy'
met hacryl at e/ n¢het M) a CEpt Bagmd 18ied 2 dydraxy ebhivhomereiddprtredt e/ benzyl
(meth)acryl ate/ pol ys
aci d/ N- phenyl nal énat

copol yrer,

(neth)acry%at
(met h) acrylat

met hacryl at e/
acid/nnnoﬁél(

(et h)acryl ate/ benzyl (meth)acryl at e/ pol ystyrene

(meth)acryl ate/ benzyl (et h)acryl at e/ pol ynet hyl

AL G AL g 2 ¢ et oot

tirene macr onononmer copol yner, a (meth)acrylic
Bepsrvi 2@ gt Mbcelyeny snalpingfe/allyl

c | th Y
P PR TR R ) BB b eyl yrer,
(meth)acrylic aaeéthhanely2atetdylamatdioyl oxwethyhtrylate macromonomer
succi nat e/ N-cycl ohexyl mal ei m de/allyl 25 met hacryl ate/ styrene copol yner, a
(met h) acryl i ¢ @@PALHBRS[ 2- (net h) acr yl oyl oxyet hyl ]

succi nat e/ N-cygl
(neth)acrylatégcgﬁgF

aci d/ nono[ 2- ( ne¢ hhacrylaylkgryétylindx 3k lsyit cimat bj Aleeydlaaleeddrmtlei mi de/ al | yl

LS

K} BRL AT ol ol DaE Y Bh ksl knags/ n- buty!

yner,

/[ benzyl (neth)acrylate copolynmer, a th)acrylic
RO F B A Bt VAR | AT B ROBORESh SERMA ' Hel ol |

met hacryl at e/ sj y{geehRabutli R A¢IYheh §1RED&YH 142 /a0T8l) acryl ate

copol yrer,

15

20

25

30

methac

(meth)

rylate/2-hydroxyethyl (meth)acrylate/benzyl

acrylate/polymethyl (meth)acrylate macromonomer

copolymer,

a (met
methac

(meth)

h)acrylic acid/N-phenylmaleimide/allyl
rylate/n-butyl (meth)acrylate/2-hydroxyethyl
acrylate/benzyl (meth)acrylate/polystyrene

macromonomer copolymer,

a (met
methac
(meth)
(meth)

a (met

h)acrylic acid/N-phenylmaleimide/allyl
rylate/n-butyl (meth)acrylate/2-hydroxyethyl
acrylate/benzyl (meth)acrylate/polymethyl
acrylate macromonomer copolymer,

h)acrylic acid/mono[2- (meth)acryloyloxyethyl]

succinate/N-cyclohexylmaleimide/allyl

methac

a (met

rylate/styrene copolymer,

h)acrylic acid/mono[2- (meth)acryloyloxyethyl]

succinate/N-cyclohexylmaleimide/allyl

methac

a (met

rylate/styrene/n-butyl (meth)acrylate copolymer,
h)acrylic acid/mono{2- (meth)acryloyloxyethyl]

succinate/N-cyclohexylmaleimide/allyl

methac

a (met

rylate/styrene/benzyl (meth)acrylate copolymer,
h)acrylic acid/mono(2- (meth)acryloyloxyethyl]

succinate/N-cyclohexylmaleimide/allyl

methac

rylate/styrene/n-butyl (meth)acrylate/benzyl



a (nmeth)acrylic acid/ nono[ 2- (et h)acryl oyl oxyethyl] succinate/ N

cycl ohexyl mal ei m de/allyl nethacryl ate/ benzyl (nmeth)acryl ate/glycerol 5
nono( met h) acryl ate copol ynmer, a (neth)acrylic

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nat e/ N-phenyl mal ei m de/ al | yl
met hacryl at e/ styrene copolynmer, a (neth)aagwpylic

aci d/ nono[ 2- (net h) acryl oyl oxyethyl] 10 succi nat e/ N-phenyl nal ei m de/ al | yl
met hacryl at e/ s{iyetehpdorpliaye Copodl)yacryl ate copol ymer, a (nmeth)acrylic

aci d/ nono[ 2- (et h) acr yl oyl oxyet hyl succi nat e/ henyl mal ei m de/ al | yl
met hacryl at e/ st y_P %@h%@ﬁ%g?&gygpﬁd/w fﬁ‘a ?ﬁﬁi&{ﬁegﬁeﬁyﬁé‘ﬂﬂd
(meth)acrylic aedd{gRpe)R- (:;}etmh@qyyﬂn%yﬂ@m{fa@y&ilyl

succi nat e/ N-phenyl mal ei mi de/al |l yl net hacryl ate/ styrene/ benzyl

(et h) acryl at enepatyyeatedbemeytl) dargtii)acrylate/glycerol

aci d/ nono[ 2- (et h) acr | oxyet hyl 0_succi nat e/ N- phenyl mal ei m de/ al | yl
net hacryl ate/ ™3¢ ?%ﬁg#ﬁéFﬁ?ﬁé%ﬁ%f%?ﬁ%?@?%ﬁe/n-butyl (meth)acryl ate
copol ymer, a (dretheeRyybirglaei @/cmyq{cﬁrdlmime@ﬁrabe%éhew%&@a@t]hyl]
succi nat e/ N-phenyl nal ei mi de/ al |yl methacryl ate/ 25 styréene/ net hyl

(et h) acr yl at 8 eingtaéNyphepydmaladmyidea 2 thpbl paehacaylasedsdymgne
acid/nnno[2-(netq;fcr¥£oyloxyethyl] succi nat e/ N- phenyl nmal ei m de/ al | yl
nethacrylate/é%??en%?n-butyl (meth)acryl ate/ benzyl 30 (neth)acryl ate

copol yner, a (detheekyitirglael aciayeoird et M@@myé@yym&}&@bhyle]thyl]
succi nat e/ N- phenyl mal ei m de/al lyl _methacryl ate/styrene/2-ethyl hexyl
(et h) acr yPat e3 Wz te(NePRPRYLNadies & Fhkyl 20 a (meth)acrylic

aCid/nDno[2_“H%{ﬂa@§§¥gggvg{¥%%m@ﬂn—butyl (meth)acrylate copolymer,
a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl
methacrylate/styrene/2-hydroxyethyl (meth)acrylate

15 copolymer,

a (meth)acrylic acid/mono([2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/styrene/
benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]

20 succinate/N-phenylmaleimide/allyl methacrylate/
styrene/methyl (meth)acrylate/n-butyl (meth)acrylate
copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/

25 styrene/methyl (meth)acrylate/2-ethylhexyl
(meth)acrylate copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl
methacrylate/styrene/n-butyl (meth)acrylate/benzyl

30 (meth)acrylate copolymer,

a (meth)acrylic acid/mono{2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl
methacrylate/styrene/2-ethylhexyl (meth)acrylate/benzyl
(meth)acrylate copolymer,



succi nat e/ N- phenyl mal ei m de/ al lyl nmethacryl ate/ styrene/ 2-hydroxyet hyl
(met hyacryl at e/ benzyl (neth)acrylate copolyner, 5 a (neth)acrylic

aci d/ nono[ 2- (et h) acryl oyl oxyethyl] succi nat e/ N-phenyl nal ei m de/ al | yl
met hacryl ate/ styrene/ nethyl (neth)acrylate/n-butyl (meth)acryl ate/2-
hydr oxyet hyl (meth)acryl ate copolymer, a (B8th)acrylic

aci d/ nono[ 2- (neth)acryloyloxyethyl 10 succi nat e/ N-phenyl nal ei m de/ al | yl

net hacryl at e/ st yfBeEeR) 2afEYRA}C @ﬁé WEHF?F@I@??t%iﬁ9rﬁéﬁyﬂoﬁﬂﬁﬁﬁ¥ddryIate/2-
hydr oxyet hyl §§%933§E¥'ﬁt %ﬁ?ﬁ df%fcryllc aci d/ nono[ 2- (et h)
e T e|m

acryl oyl oxyet h succi na allyl nmethacryl ate/ styrene/
15 / n-butyl (rm&thamrylate#%tby@m&%ﬂﬂﬁgdr&x&&hhgmryIate/benzyl

th | at th d/ [ 2- t h)
Ceryl oyl oyt hTS R SHEEY hat e Repsrly | (R 1 Iy DTS T CREPRAEF-at of st yr enel
/2-ethyl hexyl nﬁh@aﬁpa&?&@z/ 2+ a@i@"ﬁa&m hzfl (R K PRED) 265 batR/hRAZY!

(met h)acryl ate copol yner, “a (nmeth)acryl
aci d/ nono[ 2- Uﬁu¢ganayeéykphyawwmqlexmmﬁnkmabYLLmGEhybmyﬂ@UaAﬁﬂyﬁdqd/

e T, (LA By e e

succi nate/ N-p gtHerlggwh aetasiy | @deb R ggz
(meth)acryl at e/ enzy (neth)acrylate/glycerol nono nmet h) acryl at e

copol ymer, a (ae{hmgbl)grirylaci @/qmd;/arrmg/zpbhgxt:labacmépml@xyethyl]
nnno(nethé cryIate/N—
f

nmet hacryl at'e/ s?lf/? %gzgfﬁl’ ){(erré't r‘{b ngcepl] dlci e)/ ﬁ%er o?t%ﬁ5yeﬁ§tel{)sécé’ﬁﬁ%?/e

copol yner, a (m&&@aométﬁ acirg/ 1\ DOOH POYLRD! OhaehoBerylate /2 -
nnno(neth)acrylate/N—pheMglnalelnlde/allyl met hacryl at e/ styrene/ benzyl
(met h) acryl at érjiyesysthbnd meth) @fetmates yFeRe@l ¥B8psl yner

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/styrene/

15 /n-butyl (meth)acrylate/2-hydroxyethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/styrene/
/2-ethylhexyl (meth)acrylate/2-hydroxyethyl
20 (meth)acrylate/benzyl (meth)acrylate copolymer,
a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/benzyl
(meth)acrylate/glycerol mono (meth)acrylate copolymer,
a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]

25 succinate/N-phenylmaleimide/allyl methacrylate/n-butyl
(meth)acrylate/benzyl (meth)acrylate/glycerol mono
(meth)acrylate copolymer,

a (meth)acrylic acid/o-carboxylpolycaprolactone
mono (meth)acrylate/N-cyclohexylmaleimide/allyl

30 methacrylate/styrene/benzyl (meth)acrylate/glycerol mono
(meth)acrylate copolymer,

a (meth)acrylic acid/e-carboxylpolycaprolactone
mono (meth)acrylate/N-phenylmaleimide/allyl
methacrylate/styrene/benzyl (meth)acrylate/glycerol mono



a (nmeth)acrylic acid/ w carboxyl pol ycaprol act one

nmono( et h) acryl at e/ N-phenyl nal ei m de/ al |l yl nethacryl at e/ styrene/ n-butyl
(meth)acryl ate/ glycerol 5 nono (neth)acrylate copol ymer, and a copol yner
obtained by replacing the allyl nethacrylate of each of these copol yners
with ally acrylate. O the above copol yrrer@l(BII), preferred are: a

(meth)acrylic Cit’% he mal ei m.de/allyl 10 net hacryl ate/ styrene
copol ymer, ﬁ?ﬁ )2%$§Y?%LSCF8PH-IB’H§®I mal ei m de/ al | yl

met hacryl ate/ g y By 9%y 8lhM/ of L) Sy YbaL | a
(meth)acrylic ac{ﬁ?ﬁégﬁen% el el i o{e/ ki ylé‘f{létb@ $capPBa¥¥®ne

net hacryl at e/ SiGR@e? Phhgargkpeen-rhefstlnake imbde/déhyyl (meth)acryl ate

Conei harel N prEUHAEFLILLE BRI B MACKH] U OB M ceron
(met h) acrybi c nsrisl/ (maedhPacrplhkac ddpayllvanarer hahd

succi nat e/ N- phenyl nmal ei m de/ al | yl _ nmet hacryl at e/ st%/rene/ 2- hydr oxyet hyl
(met h) acryl at & %%%]_y%]:, ogteﬁgﬂaﬁ) 07 Wi§Rlacing the allyl methdcrylate

aci d/ nono[ 2- ( yl ey t L e h i mde/allyl
met hacryl at e/ sr?{/?éé%gl} JDEejrclglé?ég( %?hl%%%&f@%pémgegagq?%fh) acrylic
aci d/ nono[ 2- (et h) acd§| olyé oapetrby kbpodyuansat B INE phepyé frakeed dekal | vyl

met hacryl at e/ styrene/ 2- hydr oxyet hyl, 30 (neth)acryl at e/ ,benpzyl (neth)acryl ate
copol yner and &h e?éi@?h’ilf:héc&%&'%n}(]ﬁ% ,eilrﬁéé‘ééﬁﬁy i zati on anount

ratio of §he yns@taE @Qte%ﬁg%@he(@ dsdeferably 1 to 40 s by weight,
particularly preferably 5 to 30 1 b 2 ‘weight, the copol ynerizati on anount
ratio of the N+ (meth)acrylic acid/N-phenylmaleimide/allyl
methacrylate/styrene/2-hydroxyethyl (meth)acrylate
copolymer,
a (meth)acrylic acid/N-phenylmaleimide/allyl

15 methacrylate/styrene/2-hydroxyethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl methacrylate/styrene
copolymer,

20 a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl
methacrylate/styrene/2-hydroxyethyl (meth)acrylate
copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]

25 succinate/N-phenylmaleimide/allyl methacrylate/styrene/
benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/allyl
methacrylate/styrene/2-hydroxyethyl

30 (meth)acrylate/benzyl (meth)acrylate copolymer and the
like.

In the copolymer (BI), the copolymerization amount
ratio of the unsaturated compound (bl) is preferably 1

to 40 % by weight, particularly preferably 5 to 30 5 by



substituted nmaleimde (b2) is preferably 1 to 50 % by weight, particularly
preferably 5 to 40 % by weight, the copolynerization anount ratio of the
unsaturated 5 conpound (b3) is preferably 1 to 70 % by weight, particularly
pteferably 5 to 40 % by wei ght, and the copolynerization amount ratio of
the unsaturated conpound (b4) is preferabld? 1 to 80 % by wei ght,

particularly preferably. 5 to 60 % by, weight. 10 In this invention, the
copolynerizatiBﬁlghﬁun¥herﬁﬂp %ﬁe e ﬁ%%tﬁWSPEB EeigGuts G the

copolynmer (Bl yBEe;bueughinad1dinidie abpye; & apgeseryipanely dhef@ 5 cgyp be
obtai ned a radiation-sensitive conposition excellent i'n sensitivity,
adhesi on to a webshtat paztd culmmly \eireferabsyahcto KA tihiby iwedghtt onthet her

al kal i -soluble_resin ma e used in conbination wth the copolynmer (Bl).
The above "oth%?POEVWSFx?ggHﬂﬂe§%%%ﬁ?n?%th8t°9s6§%igﬂ%§%ﬁﬁéﬁ%e so long as
it acts onsgt hecompoaator@at) i20 s feldivteriand hasssehukididgnt jn an al kali

devel opi ng solution for use in the step of devel opment for formng a
col ored | ayer.PEbEienanaple, Paefanal iy sl U@l €0r &8sy Wedwhig andribexyl group

is preferred, éﬁg%gﬁmggi%égﬁg%féﬂﬁ rdﬁf{%tigegg Eieadﬁggy%?%ﬁe#mnajned from

at | east at 25 one’s € group consistin hose

unsat urat ed cacbapypling a®iads iancdraSatatb by et ear boxyl by wailytdrj des which
are described as exangles with regard to the copolyner (Bl) and at |east
one sel ected fPBRTERBLAGLOUPTEIRETRING ofCt fBs&E RYswsdiGhtut ed nal ei mi des

and 30 u turated ind whi e j .exa ith
regard toqgﬁe copoly%g?P?E%)in&§§ﬁ8$ﬁgrhﬂg%Kggﬁéggvgggga?éggh%%#g§3¥1ed,
nore specificabtypst bér ehies msapotyned obhponadsf iamthie) caipolyemst one

unsat urated carboxylic %Fid ont ai ni ng 23 énethéacrylic aciqaas an
essenti al Conpéﬁé t 2%Rd Eﬁgﬁ into e above ranges, whereby there

can be obtained a radiation-sensitive composition
excellent in sensitivity, adhesion to a substrate and
15 solvent resistance.
In this invention, other alkali-soluble resin may
be used in combination with the copolymer (BI).
The above “other” alkali-soluble resin is not
specially limited so long as it acts on the (A) colorant
20 as a binder and has solubility in an alkali developing
solution for use in the step of development for forming
a colored layer. For example, an alkali-soluble resin
having a carboxyl group 1is preferred, and as an example
thereof, there is a copolymer obtained from at least at
25 least one selected from the group consisting of those
unsaturated carboxylic acids and unsaturated carboxylic
anhydrides which are described as examples with regard
to the copolymer (BI) and at least one selected from the
group consisting of those N-substituted maleimides and
30 unsaturated compounds (b4) which are described as
examples with regard to the copolymer (BI).
As “other” alkali-soluble resin preferred, more
specifically, there is a copolymer obtained from (i) at

least one unsaturated carboxylic acid containing



| east one selected fromthe group consisting of N- cycl ohexyl mal ei m de,

N- phenyl mal ei m de, styrene, nethyl (nmeth)acrylate, n-butyl (neth)acrylate,
2-ethyl hexyl 5 (neth)acryl ate, 2-hydroxyethyl (neth)acrylate, benzyl
(eth)acryl ate, phenyl (meth)acrylate, glycerol nono(neth)acrylate, a

pol ystyrene macrononomer and a pol ymet hyl 28et hacryl ate macronononer. In
this invention, the copolynmer (Bl) and the 10 "other" al kali-sol uble resin
respectivel y hbveth) agryhic a@élda@@ 7o} RSPt iv] gRPMPPHEpE Bdcer fidd tar as

"Mv'  herei naf o] preferably

3,000 to 100, 0 %’g‘%ﬂﬁeﬁﬁﬁeﬁgg%g by ‘gel O{)he‘%n%o‘?“% cgﬁrg%rgrgtqogr ﬂ?q (GPC,

eI ution sol vemYclﬁhegylmHyéuoﬂl@lean)N p?wﬂylhnaléhmldepobywer(elsl )m@trhdyl he
"other" alkali- sojuble resin pectlve have a_nunber avera nolecular

wei ght (to be (Bfertaaryoais: "R?h %é’rleu flRkgcryhaty, pgr SRy bi 3, 000
to 60, 000, snor g, O £ §E§9h)ﬁt30 %-@1%1‘&}7@01%98 (WBER) FBRSY LS | b%&?ﬁ

perneation chronatography (GPC, "élution ent: tetra ydrof uran) . vyl In this
i nvention, the(repb) gqeylétlb) wdnemygl t twee Eblovexrgpatef i gdyMeraxdd Mh i s used,
or this copolyrrer i in _conhjnation with the above "ot er"

%{ is u eg
al kal i - sol ubl é“‘?%%‘ °h ?/Fﬁayﬁ-ﬁ‘ Cabéy & FY T MR ShAMORR ™S/,

radi ati on-sen y,eegg%rpo&bﬁ-_hgr&rg)g_%é 8 crdoserel-opabi ity can be
obtai ned, so that” a colored |ayér having a sharp pattern edge can be forned

and that the occurrBncehds anvesitdws, at}gir om’mb%metrngBIa 30dr ¢ ni ng
film etc on, a_nonsex ort | sub tra e.a n.a maski.n Iayer
- I L R e R B R A

IS suppre ng deveroprent . fach of
the copol yﬁEra«(r&égé.nﬁlollbeulatrh@;r g&id(aluo Sk@é ubéeefeedn tios a4 “mwef er abl y

from1l to 5 nore preferably from1l to 4.
hereinafter), as a polystyrene, of 2,000 to 300,000,
more preferably 3,000 to 100,000 when measured by gel
permeation chromatography (GPC, elution solvent:

15 tetrahydrofuran).

Further, the copolymer (BI) and the “other” alkali-
soluble resin respectively have a number average
molecular weight (to be referred to as “Mn” hereinafter),
as a polystyrene, of 3,000 to 60,000, more preferably

20 5,000 to 25,000, when measured by gel permeation
chromatography (GPC, elution solvent: tetrahydrofuran).

In this invention, the copolymer (BI) having the
above-specified Mw and Mn is used, or this copolymer
(BI) is used in combination with the above “other”

25 alkali-soluble resin having the above-specified Mw and
Mn, whereby a radiation-sensitive composition excellent
in developability can be obtained, so that a colored
layer having a sharp pattern edge can be formed and that
the occurrence of a residue, a ground soiling, a

30 remaining film, etc., on a non-exposed portion of a
substrate and on a masking layer is suppressed during
development.

The ratio of Mw and Mn (Mw/Mn) of each of the

copolymer (BI) and the “other” alkali-soluble resin is
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this invention, the total amount of the al kali- sol uble resi
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by weight of the (A) colorant is preferably 10 to 1,000 parts
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hese;
a remaining film may occur on a non-exposed portion of a

substrate or on a masking layer. When it exceeds 1,000
parts by weight, the concentration of the colorant is
relatively low, and it may be hence difficult to attain
the color density intended as a thin film.

Further, the amount of the copolymer (BI) in the

alkali-soluble resin is preferably 10 to 100 % by weight,

particularly preferably 20 to 100 % by weight. In this
case, when the amount of the copolymer (BI) is less than
10 % by weight, the intended effect of this invention
may be impaired.

-(C) Polyfunctional monomer-

The polyfunctional monomer in this invention refers
to a monomer having two or more polymerizable
unsaturated bonds per molecule.

Examples of the polyfunctional monomer include;

di (meth)acrylates of alkylene glycols such as ethylene
glycol, propylene glycol, etc.;

di (meth)acrylates of polyalkylene glycols such as
polyethylene glycol, polypropylene glycol, etc.;

poly (meth)acrylates of trihydric or higher polyhydric
alcohols such as glycerin, trimethylol propane,

pentaerythritol, dipentaerythritol, etc., and



ol igo(nmeth)acrylates of a polyester, an epoxy resin, a urethane resin, an
al kyd-resin, a silicone resin, a spiran resin, etc.; 5 di(neth)acryl ates of
bot h-t erm nal s- hydroxyl ated polyners such as

bot h-t er mi nal s- hydr oxypol y-1, 3- but adi ene,

bot h t er mi nal s- hydr oxypol yi soprene, both- £8&rni nal s-hydroxypol ycapr ol act one,
etc.; and tri s[2 (et hlacryl oyl oxyet hyl ] phosphate. 10 O these

pol yfunctl onal A iRAToRR¥F ¥ le@Fi‘f(irrﬁ‘P éﬁ& ]?é%‘flb‘ft%r‘i’ﬁyﬁhﬁéeor hi gher

pol yhydric prod 0 g are
preferred. Specs:cpjfkt?CL ﬁr‘?{hg%?g grg)ré)éé gtjrfgg &’r%#?& pélgpg%B%Yr rrgf:s:ly "at’e,
tri met hyl ol pro;mtdadﬁetreaenhaanylaé.k@rd perdiger yd heil dtohei aesymgt &,

pentaerythritol trinmethacry }: pentaerythritol tetraacrylate,
pent aeryt hri tcﬁplt"eaflraﬁ%fﬁacr? Sté, dipentaerythritol pentaacrylate,

di pent aer ythr !&P{meﬂ?ﬁéé‘ thasky bat %otdrwn@ﬂﬁraibrhyekoﬁgéa%wl ate, 20
di pentaerythrito hexarre acrylate, a conpound of the | om ng formul a

(C 1), mzocom&hmerm&cm@eda@t@ YEo1Yy - 1CA2000CH=CH? @
d of f | i f
o enoo p o T RS ) Yo bt Entrs e sy o L e A B T |

trimethyl ol prmnelﬂalgcnya@bg poR§itlagiyitdutidied, tetact yhake and
di pentaerythritol 26 hexaacryP/ate are particul ar | preferred in that a

col ored | ayer Waks 2 ghmetheagillayd cevedhehtirkegpRzee - snoot hness and t hat
the occurygnce of a(gfoyﬂgséobgiggunctlonal monomers,

poly(meth)acrylates of trihydric or higher polyhydric

alcohols or dicarboxylic-acid-modified products of these
are preferred. Specifically, preferred are
trimethylolpropane triacrylate, trimethylolpropane

15 trimethacrylate, pentaerythritol triacrylate,
pentaerythritol trimethacrylate, pentaerythritol
tetraacrylate, pentaerythritol tetramethacrylate,
dipentaerythritol pentaacrylate, dipentaerythritol
pentamethacrylate, dipentaerythritol hexaacrylate,

20 dipentaerythritol hexamethacrylate, a compound of the

following formula (C-1),

CIZHZOCOCHZCHZ
CHZ———CHCOOCHZ——Cll—CHZOCOCHZCHZCOOH (C-1)
CH,OCOCH—CH,

a compound of the following formula (C-2),
T
|CH3 |CH2OCOC—_—CH2
CH,—CCOOCH3; |C—'CHgoCOCHgCHQCOOH (C-2)
CHZOCO?—_—CHz
CH,

25 and the like. Above all, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol



aremining film etc., on a non-exposed portion of a 5 substrate and on a
masking | ayer is suppressed. The above polyfunctional nmonomers may be used
singly or in conbination. The amount of the polyfunctional nononmer in this

i nvention per 100 parts by weight of the (B) alkali- 10 soluble resin is
preferably 5 to 500 parts by weight, nore preferably 20 to 300 parts by
weight. In this case, _when the anpunt uncti.onal. nononmer is |ess

ol_yf
than 5 parts DYCWRRGAYIERe 31T &1 tYF Jﬁ%lrjts%rlf’ £¥r§|’?§otlﬁh§§?tofaa col or ed

layer are |iabt€1bPclECBGRSE hakd \&hﬁﬂ éﬂr@%?@ﬁdﬁnéogx@%rltl%rﬁy et pte for
exanple, the alkali developability is liable to decrease or a ground

soiling, a ren%mﬁphbnﬁﬁﬁnﬁn@t@haﬁﬂﬁh¢|Q@ﬁ@r¥©n§@c9ﬁ @ngannﬂ1$9@kE%@
portion of a sub r ng a 20 In S ventlo
Y §é@g§%1% %ﬁé%1p0 j# ﬁ Y €l On ex &R Oge% with a

further, sonme quantli uncti onal*Tronome Ye repla

monof unct i gnal smgaﬁatehavlldn@rprae RO WIRE | Zapk e 1gn%@wxaats@féd)ond Exanpl es
of the above nonofunctional nononer 25 include conpounds simlar to those

conpounds descri bed TBS akeigl &9 loff Ui ierat UraReBeESNPEINPS B19ed t he N
posi tion-subst| unsaturated conpound (b4) with
%§&f?k§?|-sol ﬁﬂ¥H¥ér§h

regard to the resin, N (nmeth) acryl oyl norpholi ne,
N-vi nyl pyrrol i done, 3Behbmbnmk-eﬁtaﬂmommﬂyﬁmm@ﬂlohherm@@mmynnﬁﬁIghls
avai |l abl e product M5600 (trade name, supplied by TOA LTD.)

These nonof unctPBRAFIRBNERET & AP are Sisd @?h@h{} Bf the c@ﬁbﬁ?é‘farjoh 27 The
amount of jphe gRDGHYACLEQRAl {HONIE. PASEd Qntghgobﬁé%lrt%nwtwé)f

pol yfuncti onal nononer and the “nonofunctional nono i's preferg%ly 90 % by
wei ght or more preferably 20 to 300 parts by weight. In this case,

when the amount of the polyfunctional monomer is less
than 5 parts by weight, the intensity and surface
smoothness of a colored layer are liable to decrease.

15 When it exceeds 500 parts by weight, for example, the
alkali developability is liable to decrease or a ground
soiling, a remaining film, etc., are liable to occur on
a non-exposed portion of a substrate or on a masking
layer.

20 In this invention, further, some quantity of the
polyfunctional monomer may be replaced with a
monofunctional monomer having one polymerizable
unsaturated bond.

Examples of the above monofunctional monomer

25 include compounds similar to those compounds described
as examples of the unsaturated compound (bl), the N-
position-substituted maleimide and the unsaturated
compound (b4) with regard to the (B) alkali-soluble
resin, N-{(meth)acryloylmorpholine, N-vinylpyrrolidone,

30 N-vinyl-g-caprolactam and other commercially available
product M-5600 (trade name, supplied by TOAGOSEI CO.,
LTD.).

These monofunctional monomers may be used singly or

in combination.



| ess, nore preferably 50 % by weight or |ess. Wien the 5 anmount of the
nonofuncti onal nononmer exceeds 90 % by weight, the strength and surface
snoot hness of an obtained colored |layer may be insufficient. The total
anmount of the polyfunctional nononmer and the nonofunctional nononer in this
i nvention per 100 10 parts by weight of the7(B) alkali-soluble resinis
preferably 5 to 500 parts by weight, nore preferably 20 to 300 parts by

wei ght. Wen t he aboVketa@napninedinthies manefndiaiona % bonaseghbasete on

strength and rface_snoot hness qf colored layer are |liable tao r ease.
5 When it excabtet S50 paPPLTEy Feitgiet PToR BENErRaT: me Bl e THe
devel opabi | i t ymdsofuabt eohaldeonease Ors g1 Perab1$0bbi BYbya Wedgitidwy il m
etc., are liable to occur on_a non-exposed portion of a substrate and on a
maski ng | ayerle9%, -npyepREESSEPIRT io Aty AW iveightoprTRESs. When the
phot opol yer i 24t 4,0 | BE! EALORobD At { SEN A QRomE B ELBelBaa omanent ¢ hat
generates an active specles capable of Initrating polymerization t he
above (C) polwdimict| onhk submemertharcthd heuofdc@nahoobhatgecioforral 25 nononer
by exposure to radjation such aﬁ visible light, wultraviolet light, far

i

h
ul traviol et |iQYPta1BRdr §BIOTFSr teyiSF MAY BErySBFLiRdePtke. In this
. Von | t ° | ;A= ray=or tthe itk g
i nvention, exanples gfeo Bngm(lggn%?wr&r'&ﬁé :@;ﬁﬁﬁb@&gﬁaw%ﬁ%& %‘3{%0””

of the 30 follow ng formu to be refe 0 as "oxi me conpou D1)"
herei nafter, atkenmponnfuntttibaafloimcwmey forthia {Byetfitdome preef erad®d to as

oxi e, compound, () et ShRaUe Tl aol L1 davol s compound avig 2t | oo
(3-3), a benzghre£orpRYUpds 2B 30t QRIANONS, FOIPRUNdnoRebpRedRISNIRE 20
conpound, an a-di ketone” conpound, a pol ynucl ear qui none conpound, "a
xant hone to 300 parts by weight. When the above total amount is
less than 5 % by weight, the strength and surface
smoothness of a colored layer are liable to decrease.

15 When it exceeds 500 parts by weight, for example, the
alkali developability is liable to decrease or a ground
soiling, a remaining film, etc., are liable to occur on
a non-exposed portion of a substrate and on a masking
layer.

20 - (D) Photopolymerization initiator-

The photopolymerization initiator in this invention
refers to a component that generates an active species
capable of initiating polymerization of the above (C)
polyfunctional monomer and the optional monofunctional

25 monomer by exposure to radiation such as visible light,
ultraviolet light, far ultraviolet light, charged
particle ray, X-ray or the like.

In this invention, examples of the
photopolymerization initiator include a compound of the

30 following formula (I) (to be referred to as “oxime
compound (D1)” hereinafter, a compound of the following
formula (2) (to be referred to as “oxime compound (D2)”
hereinafter), a biimidazole compound having at least one

of main structures of the following formulae (3-1), (3-



conpound, a phosphi ne conpound and a triazine conpound. RS Q RL C | O
N, 2 RRACR(1) OQCCl- ON 13 5R R 0.- R RERAO N 11 OCC
R2 (2) N 13 R 10 In the formulae (1) and (2), each Rl is independently a
| i near, branched or cyclic alkyl group having 1 to 12 carbon atons or a
phenyl group, each R2'is independently a Kydrogen aton1 a Iinear branched
to 12 carbon atons_or phenyl group, R3

or cyclic alkyl group_h in

is a hydrogenK%kd%?g ?3‘3'ne r%q&%ﬁﬁﬁnﬁPmQﬁu% tl 78 3Fﬁ§Pp&F %having 1 to
12 carbon atombmﬁwﬂndeaghb@hz%ﬁhéﬂéﬁguhéﬁbé§nandsaeadaawékdhéwdrogen atom
or a linear, branched or cyclicC al kyl group having 1 to carbon atons,

provi ded t hat FPEOAERG) gr @%Y%&@%t%%ﬂ%y%@@ﬁumﬂ R:-:l XRAtIRNE R4, R5
and RS may be sybstifited 2hothlind Substitdenhase! eted fomdie chass

consi sting of I neaf anched or cycliic al oxy group "having
carbon atons, a phenyl group and a hal ogen atom and t hat
R® )\ R’
¢
?
RS R N R
|
_C (1)

O"‘I!i;?illgcﬂD

§3

10 In the formulae (1) and (2), each R! is
independently a linear, branched or cyclic alkyl group
having 1 to 12 carbon atoms or a phenyl group, each R? is
independently a hydrogen atom, a linear, branched or
cyclic alkyl group having 1 to 12 carbon atoms or a

15 phenyl group, R’ is a hydrogen atom or a linear, branched
or cyclic alkyl group having 1 to 12 carbon atoms, and
each of R*, R®> and R® is independently a hydrogen atom or
a linear, branched or cyclic alkyl group having 1 to 6
carbon atoms, provided that the alkyl group represented

20 by each of R', R?’, R?, R*, R’ and R® may be substituted



t he phenyl group represented by each of RlL and R2 nay be 5 substituted with
a linear, branched or cyclic alkyl group having 1 to 6 carbon atons, a

| i near, branched or cyclic al koxyl group having 1 to 6 carbon atons, a
phenyl group and a halogen atom -1) x<x (3 ::):N>Z-NN(3-2) NV I, NN
-N/ N (3-3) | 10 In the fornulae (1) and4f2), exanples of the linear,
branched or cyclic alkyl group havi 1t 2 carbon _atoms, represented by
RLR2 and R VAT BN REE R HEGEo S Lt | 5 e ne bagBy FoBRads LTS [ opy]
group, n-butyly 15 g 6P, braReh¥ld GroWRscISRE-PUtYky BT §H¥Bupt AW 4 Qup.¢ N-
pentyl group, n-hexyl group, n-heptyl “group, n-oé%yl group, n-nonyl group,
n- decyl group,carhoiezydmgr oapphenydodgeeydpr golpa kytbogpenayomgeamdp,that
cycl ohexyl gr tc. Further, exanples of .the linear, _branched or cyclic
20 el ko gr oupt st L §E88Ra B TRkt bhrenti ok By 0 RReVEHdoRs,
include neshyls@oupcuetyighoUP 1 iRreRIOPHrardFoed, ot - By8RYe @ngyn, n-butyl
group, i-butyl group, sec-butyl group, t-butyl group, n-pentyl group,

n- hexyl 30 QrogHP cyayepentykogbog@rhafriasdtangl yrbupeast cbrenahiesd or
substituents o I S y. : R4, R5 and R6 and
on phenyl grou @ig%r%géﬁggz §%§h§ﬁ?gﬁﬁgﬁgflfﬁ% ?ﬁﬁ%gggnb?gﬁg%éd%br cyclic
al koxyl 5 grouymhdwyl ngrdupoafidcar berl aafeanmtigie) udes, for exanple, nethoxyl

group, ethoxyl group, n-propoxyl group, i- propoxyl group, n-butoxyl group,
t-butoxyl group, etc., and the hal ogen atomincludes, for exanple, a
fluorine

=
parte
et

N N—N N (3-3)

Y

In the formulae (1) and (2), examples of the linear,

10

branched or cyclic alkyl group having 1 to 12 carbon
atoms, represented by R', R® and R?®, include methyl group,
ethyl group, n-propyl group, i-propyl group, n-butyl

15 group, i-butyl group, sec-butyl group, t-butyl group, n-
pentyl group, n-hexyl group, n-heptyl group, n-octyl
group, n-nonyl group, n-decyl group, n-undecyl group, n-
dodecyl group, cyclopentyl group, cyclohexyl group, etc.

Further, examples of the linear, branched or cyclic

20 alkyl group having 1 to 6 carbon atoms, represented by R*,
R® and R®, include methyl group, ethyl group, n-propyl
group, i-propyl group, n-butyl group, i-butyl group,
sec-butyl group, t-butyl group, n-pentyl group, n-hexyl



atom a chlorine atom etc. 10 O the substituents on phenyl groups
represented by Rl and R2, the linear, branched or cyclic al kyl group
having 1 to 6 carbon atons includes, for exanple, nmethyl group, ethyl
group, n-propyl group, i-propyl group, n- butyl group, t-butyl group, etc.
15 On each of the above al kyl groups and pB&nyl groups, one or nore
substituents nmay exist, or different substituents may exist. In the

formul ae (1) eﬁitplm) CRELppepiatledasiup . Y HlPherplpITreuRy| S§coup, n- propyl
Or O Pr ORI 20, %6PUPneNaRHLYL OOl oy ARV SEQHR: PRplsopigla ahly a
hydr ogen at om rrethy roup, group, n-pr , P up,
n-butyl group,Rn- mEnt W gRéupR rarlnﬂexly‘? argt oo, pnehyp}t gko@mune@*rememtqd

group, R3 is prefelra drogen ato met hyl_ grou et hyI rou
n- propyl 25 grd(pR IH¥ yI%ﬁ BFehe b F?PCB?QU% GEEYeS %@ R5 and

R6 is preferably,g hMQ{rQHenlaft%ms i n HOMRs 1ﬁ&ﬁlﬁhe9r OlfB,r réﬂngwé
group, i-propyl group or n-butyl group. Specific exanples of the

conpound (D1) mBélporyér gibbypi nelthdexyl- [Fedyphenyt phopdphréngirugct an- | - one-
2-one oxine-O acetate - [4-(2-met hyl phenyl t hi o) phen oct an-1-one- 2-one
oxi me- O acet at%rofiofﬁl(ﬁrgiug( ﬂqﬁﬁé{%&mp Ehl) )}BHEH%W]I GECHR| Sife-2- one
oxi me- O acet aify dné4nb2o8khy RRRNYIHRILHENFS] - Qﬁhﬁﬁlb oge-fl udl-irfne

oxi me- O-acetate, 1-[4-(phenylthio)phenyl]-octan-I- one-2-one
oxi me- Obenzoaﬁt‘eoml {14Cb20rnf918hyilt|§man3ﬁﬁm4 o)phenyl] oct an-1 - one- 2-one

oxi me- O nzoat e, 4 r.imet hyl phen thi o) phenyl]-octan 5
1-one- 2-02@ oxi nme- Ol%%nz%at eugﬁg fufﬁlt(sz Blh f gro gs represented by

et hyl phenyl t hi) phen?,- atiaaninene; 2bpagchsdnerOcykanzoa ey Btgrolyr t her,

specific exanHnglg; EthOélggI%ggP%%g%s includes, for example, methyl
group, ethyl group, n-propyl group, i-propyl group, n-
butyl group, t-butyl group, etc.

15 On each of the above alkyl groups and phenyl groups,
one or more substituents may exist, or different
substituents may exist.

In the formulae (1) and (2), R' is preferably
methyl group, ethyl group, n-propyl group, i-propyl

20 group, n-butyl group or phenyl group, R? is preferably a
hydrogen atom, methyl group, ethyl group, n-propyl group,
i-propyl group, n-butyl group, n-pentyl group, n-hexyl
group, n-heptyl group or n-octyl group, R® is preferably
a hydrogen atom, methyl group, ethyl group, n-propyl

25 group, i-propyl group or n-butyl group, and each of R*,

R® and R® is preferably a hydrogen atom, methyl group,
ethyl group, n-propyl group, i-propyl group or n-butyl
group.

Specific examples of the oxime compound (D1)

30 preferably include 1-[4-(phenylthio)phenyl]-octan-1-one-
2-one oxime-O-acetate, 1-[4-(2-methylphenylthio)phenyl}] -
octan-l-one-2-one oxime-O-acetate, 1-[4-(2,4,6-
trimethylphenylthio)phenyl] -octan-1-one-2-one oxime-0O-
acetate, 1-[4-(2-ethylphenylthio)phenyll-octan-1-one-2-



(D2) preferably include 1-[9-ethyl-6-benzoyl-9.H 10

car bazol -3-yl]-octan-1-one oxi ne-O acetate, 1-[9-ethyl-

6- ( 2- net hyl benzoyl )-9. H. - carbazol - 3-yl ] -et han-1-one oxi me-O acet at e,
1:[ 9- et hyl - 6- (2- net hyl benzoyl )-9. H. - carbazol - 3-yl ] -ethan-1-one

oxi me- O benzoate, 1-[9-ethyl- 31

6-(2,4,6-trinmethyl benzoyl)-9. H. -carbazol -3-yl]-ethan-1 15 one

oxi me- O benzoare dxj®enObargitage(2-let MA (rewyl fhio) phenyl] -octan-1-

9. H. -carbazol -3-yl]-ethan-I.-an xime- O benzoate,etc. O these oxine
conpounds (D1)° %H%E&Illﬁeoﬁ%ég)ﬁ ser’(zlﬁ)f)%,e’oglf'rrﬁié(%ﬁounds (D2) are nore

preferred, andndthPtpBeRyl téi03 prRidy beszoymh) 1 Yol - cabhaz @xide/ld - et han- | -
20 one oxine-O-acetate is particularly preferred. Exanples of the above

i m dazol e conpegim@EcaRel ude [42, (2, 4pibs(Exigg B vhpkepy ) thig) phemy kletqatdr( 4-
et hoxycar benyl phenyl ) - " - bi.im da "sbES{21, (5.

br om)pheny?) - 4]94(%% % C}?ét chl%:ms@( g)ag)t ngzxci/%ta‘%b%l%l %héﬁyl(f 25 1,2'-biimdazole,
2, 2" - bi s(2- chletlophenyhyi4hd'o) phEny tletdapdeny! ohe 22 - bhiemotdse - -

2,2 -bis(2,4- dichlorophenyl)-4,4",5 5 -tetraphenyl-1,2"'-biim dazol e,

2,2 -bis(2,4, RIRFRAFBY ofkEnyl )-4,4' 5,5 -tetraphenyl - 1,2'-biinidazole,

2,2' -bi s(2-bronmophenyl)edesd  3pacid d &Ly |54, 2habbigt,da %@,
2,2 -bis(2,4- di brono%%uen??}-4,p4'c,15, 5'-tetrap enc;/ % 3' %lgl}n%l gaz Ioeundand
2,2'-bis(2,4,6tb2] bpoabphebyly) ihcA'uds 5~ [ e¢tlaphefybenzo 13 .iHi-dazol e. O
t hese biim dazol e conpound 2,2'-bis(2 32

chl or ophey! ) -22@Pa%0 ”%é’ﬁ? aprEAN 1 one ¥ HrgQopeetate, 1-[9-ethyl-

2,2' -bis(2,4-dichh opopRGIREhzbA) -B N -1 FBPASTIYE = $1 7= thiainvidagel e and
2,2 -bis(2,4,6-trichlorophenyl)- 4,45 5 -tetraphenyl-1,2" -biimdazole are
preferred, 5 avlie20-defatehl dr-dphatiiyl 46 4(2 Snéthydbeagioondy|-oL. B ~

xcol lont  solGBPHEG T - K dGFVERT SniP o Fot HeRePaPECRERel dn [0 e LhyL 1oe
6-(2,4,6-trimethylbenzoyl)-9.H.-carbazol-3-yl] -ethan-1-

15 one oxime-O-benzoate, 1-[9-n-butyl-6-(2-ethylbenzoyl) -
9.H.-carbazol-3-yl] -ethan-1-one oxime-O-benzoate, etc.

Of these oxime compounds (D1l) and oxime compounds
(D2), oxime compounds (D2) are more preferred, and 1-[9-
ethyl-6- (2-methylbenzoyl) -9.H.-carbazol-3-yl] -ethan-1-

20 one oxime-O-acetate is particularly preferred.

Examples of the above imidazole 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) -

25 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"-

30 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-1,2’-biimidazole.

Of these biimidazole compounds, 2,2’ -bis(2-



matters such as an undi ssolved matter, a precipitate, 10 etc., and they have
hi gh sensitivity and cause a curing reaction to fully proceed under
exposure at a |ow energy level. Further, they have high contrast and do not
cause a curing reaction in a non-exposed portion. In a coating filmafter
exposure, therefore, a cured portion 15 insSél uble in a devel opi ng sol ution

and an uncured_, portion haying high solubility in_the_deyelopi sol ution
are distinctlyc%$§¥88§?nﬁﬁgfgb hv are EEﬁF%ﬁPH#%Yﬁéa'adﬁ¥dﬁﬂi§g%ﬁ%?on
pattern array jmpmhpel (2, plvelh1RAdeh 1 pes 047 28, ynderey padya b agk.

matrix pattern 20 are arranged according to a predeterm ned array. Exanples
of the above Heh¥bidazekpoaRd i2n@’ uddls benkof ntrbehierepienivd) et her,

benzoi n ethyl gther bepzoin ks opyl, ether. . hepzoin_but yl her and
met hyl 2-beni%i%béﬁzgatgée%gpgégg%{;§%ﬁ %ém%§%5é9 cgfgp 5ﬁbﬁ?ﬂg%%bound

i ncl udes 252- dimi@t hpxyabekqphemirdophehy ) €4 hoxyacset opkeraftenyl-1,2’ -

2, 2- di met hoxy-2- phenyl acet gphenone,

2- hydr oxy- 2- me®hyrifapréry Lgr dpat-licime 1y -preferred.

propyl phenyl ) - 2- hydr - hyl. - |+ = y

(4- et hyl t hi ophenyl )%%{n%?%ﬁé %%gﬁqfh%%plaér)ﬁ?’%‘%%‘?ﬁﬁ?(%?gg excellent

hydr oxyet hoxy)sheapll2c{/hydr axgolreprioppid &etnoe, génerate foreign

benzyl - 2- di net hyl am no- 1 - 4-nDrphoIin%§Penyl but an-1 - one, o

1- hydr oxycycl dM&GPTBhEHGR Rét G WM 52l Wrdebbkyr1, 2. Precipitate,

di phenyl ehgan-Jeone. o33 cRXaRLES of: diesaboves bengophaneas seonpoupd ! ude

4, 4" - bi s(di net hyl am no) benzophenone and 4, 4" - bi s(di et hyl am no) benzophenone.
Exanpl es of thecabbienatdi Ketldye pomsmadindet udepssdiracettyla, ldivbestraydy and

et benzoy| {20 e o EAAERL e oL e AP0 POl MV B compung
1, 4- napht hoqui #08€ring reaction in a non-exposed portion. In a coating
film after exposure, therefore, a cured portion

15 insoluble in a developing solution and an uncured
portion having high solubility in the developing
solution are distinctly divided, whereby there can be
formed a high-definition pattern array in which a pixel
pattern free of an undercut and a black matrix pattern

20 are arranged according to a predetermined array.

Examples of the above benzoin compound include
benzoin, benzoin methyl ether, benzoin ethyl ether,
benzoin isopropyl ether, benzoin butyl ether and methyl
2-benzoinbenzoate.

25 Examples of the above acetophenone compound
includes 2,2-dimethoxyacetophenone, 2,2-
diethoxyacetophenone, 2,2-dimethoxy-2-phenylacetophenone,
2-hydroxy-2-methyl-1-phenylpropan-1l-one, 1-(4-i-
propylphenyl) -2-hydroxy-2-methylpropan-1l-one, 2-methyl-

30 (4-methylthiophenyl) -2-morpholino-1-propan-1-one, 4-(2-
hydroxyethoxy)phenyl-2- (hydroxyl-2-propyl) ketone, 2-
benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-one,
1-hydroxycyclohexyl phenyl ketone and 2,2-dimethoxy-1,2-
diphenylethan-1-one.



Exanpl es of the above xanthone conpound include 10 xanthone, thioxanthone
and 2~ chl or oxant hone. Exanpl es of the above phosphi ne conpound i ncl ude

bi s(2,4,6-trimethyl benzoyl ) phenyl phosphi ne oxi de and

2, 4, 6-trinmethyl benzoyl di phenyl phosphi ne oxi de. Exanpl es of the above
triazine conpound include 15 triazine conpdunds having a hal onmet hyl group
such as 2,4,6-tris(trichloronethyl)-s-triazine, 2-nethyl-4,6-

bi s(trichl or onet hyl )E%amplaai A&, the[ abpmgr erzophenone compound include

| )eth 1]-4,6- I d
{5)ﬁetﬁ3¥ftran ?P; 8P%g%ggﬁéﬂﬁf%?§%lgl%%F%ﬁ%?%y%?d 4 50 triazine,
2-[2-(4-diet h;ﬁm@peehmahyhphbﬂyﬂz)o@mmm

4,6-bis(trichloronethyl)-s-triazine, 2-[2 (3 4- di met hoxyphenyl ) et henyl ] - 4, 6-
bls(trlchIoronethyI)E%amplﬁﬁlﬁé tbﬁ(ﬁiﬁéﬁhdkybﬁéﬁ§¢ve compound include

4,6-bis(tri Ch'@f@é’@{ﬁi" )a_SLbEh&% ”%’n rr%elltlﬁ}ﬂ?é%ééyiylfzbr%ﬁte

4, 6-bis(trichloronethyl)-s- trla
but oxyphenyl ) - 4, 6tmExampmébooﬁnehhybboydnpdmyﬂunléarcqaﬁnuné eomdaaind

follomnng fornmul a H2C CC 3 - CCl 3 and a conpound of the
fol | owi ng formf& ‘é@%s @Et@ﬁ*@uf’@@%@ G'EIJ@&"%E’-FQ’@‘/'IUNHPS‘? K-t-CC 3 In
this |nvent|oqmﬂgflgngpggagghﬁggndﬁg|fnh AdPhi 18 &h rlngﬁg oxi me conpound
(D1), the oxine conmpound (D2), the bi'i'm dazoi e conpoun t he acet ophenone 5

conpound and the tr|E&ampleenpﬁunheaaquaﬂXanmnpn@ndomphendxﬁmsl@dhpound
(B1) and &%e(Q%n gggPogH an hoﬁ% and 2-chloroxanthone.

Examples of the above phosphine compound include
bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide and
2,4,6-trimethylbenzoyldiphenylphosphine oxide.

Examples of the above triazine compound include

15 triazine compounds having a halomethyl group such as
2,4,6-tris(trichloromethyl)-s-triazine, 2-methyl-4,6-
bis(trichloromethyl)-s-triazine, 2-[2- (furan-2-
yl)ethenyl] -4,6-bis(trichloromethyl)-s-triazine, 2-[2-
(5-methylfuran-2-yl)ethenyl] -4,6-bis(trichloromethyl) -

20 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, 2-(4-methoxyphenyl) -
4,6-bis(trichloromethyl)-s-triazine, 2-(4-ethoxystyryl) -

25 4,6-bis(trichloromethyl)-s-triazine, 2-(4-n-
butoxyphenyl) -4,6-bis(trichloromethyl)-s-triazine, a

compound of the following formula (4),

_0 CCl5
H2C\3 N____<
o N (4)
\
\ //
CCl,

and a compound of the following formula (5).



nore preferred. In this invention, the photopol ynerization initiators my
be used singly or in conbination. 10 In this invention, the anmount of the
phot opol yneri zation initiator per 100 parts by weight of total of the (O
pol yfuncti onal nmonomer and the optional nonofunctional nononer is
preferably 0.01 to 200 parts by weight, nBfe preferably 1 to 120 parts by
wei ght, 15 particularly preferably 1 to 100 parts by weight. Wen the
anount of the photopol ynerization initiator igcigess than 0.01 part by

wei ght, curing by exposure is insufficiept __{ nd |t may be difficult to

a

obtain a pattern array 3 el pattern ck na}rlx pattern arranged 20
in a predeternm nédCar@ay emTHCE%CH OONparts %y wei ght, a forned
color layer is liable to \«ant off a subs e during devel opnent or a

ground soiling, a remaining film etc., are bIe to occur on a non-
exposed portion of a substrate and on a maski éhiayer 25 In this invention,
further, at |least one of a sensitizer, a curing pronoter and a pol yner

opti cal crossllnklnbnagbhﬁ SBN@hﬁﬂp@'lﬂﬂ/%mphgﬁmpgéym@quﬁédontogether

with the aboveI?hOtOQ yn%klz% n"“ﬁpéﬁﬁﬁ fddtﬁlvgglﬁgycompound

radi ati on-sensi np05| i OR T Or orfm ng a provi ded by

this inventionipmpy €R8tBiAmidaALZALS Asdbduves eBel adtbplenrpl es of the
above additives include organic acids or organic am no conpounds that work
to nore 5 ﬁnpﬂéﬁﬁp@ﬁédsépébﬁbﬁtiréﬁﬁﬂﬂ?r%RWE@V%@ 3BfAsprederreshpadidion in

an al kal | deveﬁl‘?&"c@&ﬁgtg biFut Optd?@)t r&hd O IPhE 2dhBbhna g Hnd]ssol ved

matter that remarns ment e above organi € acids are
preferably al ifdedi pret8reanhboxylic aci ds or phenyl - group- cont ai ni ng
car boxylic . . . .
In this invention, the photopolymerization
initiators may be used singly or in combination.

10 In this invention, the amount of the
photopolymerization initiator per 100 parts by weight of
total of the (C) polyfunctional monomer and the optional
monofunctional monomer is preferably 0.01 to 200 parts
by weight, more preferably 1 to 120 parts by weight,

15 particularly preferably 1 to 100 parts by weight. When
the amount of the photopolymerization initiator is less
than 0.01 part by weight, curing by exposure is
insufficient and it may be difficult to obtain a pattern
array a pixel pattern or black matrix pattern arranged

20 1in a predetermined array. When it exceeds 200 parts by
weight, a formed color layer is liable to come off a
substrate during development or a ground soiling, a
remaining film, etc., are liable to occur on a non-
exposed portion of a substrate and on a masking layer.

25 In this invention, further, at least one of a
sensitizer, a curing promoter and a polymer optical
crosslinking agent-sensitizer may be used as required
together with the above photopolymerization initiator.
-Additives-

30 The radiation-sensitive composition for forming a



aci ds having at |east one carboxylic group per nolecule. Exanples of the
above* al i phatic carboxylic acids include; nonocarboxylic acids such as
formc acid, acetic acid, 15 propionic acid, butyric acid, valeric acid,
pivalic acid, caproic acid, diethylacetic_acid, enathic acid, caprylic
acid, etc.; dicarboxylic acids such as oxaPPc acid, malonic acid, succinic

acid, glutaric i adipLe agi ek id,. ri ci .e| ai ¢
acid, sebacic Ca(%%i[,de%rgég%/fi’ cgggf’&!&egt%I%%n}%‘;%%?g,gﬁét ﬁ?&nﬁ?’gﬁ%@%aci d,
di et hyl mal onivariasus, adeét hytlrescaisnirecacirkd t et r anet hyl succinic acid

cycl ohexanedi carboxylic acid, itaconic acid, citraconic _acid, nmaleic acid,
fumaric aci d, nmesacdifIMREFE, O&t £he aPevgn @ Aditcf g xyNF Ludei BEI&HIS as

tricarballyl'i g acid ora6Pghhi€ amitho RPN CeREE dywolkC £ oFiichAer
exanpl es of the aboJ%rpheﬁyl-grouﬁlfzontaining carboxy?ic agid% ncl ude
conpounds bn vimmptowee 8Becapbokyligrows ithéormddtadioreskpstiaiavephenyl group
and carboxylic acids.in which a c IS _bon

b | t h |
e ot 8o TR L M T kA v E gy 0 it bl gl S e

aci d include; -k af @nBbLE gnpp_&@_rs@:oéyi I BiC $151 P&l mas t BeNZBaG 3@nthins
toluic acid, cumc acid, henellitic acid, nesitylenic acid, etc.; aromatic

di carboxylic afusr sdenesspphbhal ic acid, 5 isophthalic acid, terephthalic

acid, etc.; trivale or_-higher_aronmati_c .pal ycarhoxylic j ds,such, .as
trimellitic acid,ti%h s?%oagi Fgﬁg 06ﬁ£%%:%£ﬁcﬁré%ﬁ$%§%¥|ﬁ 39% 53&, etc.;

phenyl acetbc agdfhokyti @akE2AEC cac pthenPHPG UMbt &chiing &8 rasgaliic acid,
phenyISUCCIm(;égég,h25£38|gta%ggét one carboxylic group per molecule.
Examples of the above aliphatic carboxylic acids
include;
monocarboxylic acids such as formic acid, acetic acid,

15 propionic acid, butyric acid, valeric acid, pivalic acid,
caproic acid, diethylacetic acid, enathic acid, caprylic
acid, etc.;
dicarboxylic acids such as oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, pimelic acid,

20 suberic acid, azelaic acid, sebacic acid, brassylic acid,
methylmalonic acid, ethylmalonic acid, dimethylmalonic
acid, methylsuccinic acid, tetramethylsuccinic acid,
cyclohexanedicarboxylic acid, itaconic acid, citraconic
acid, maleic acid, fumaric acid, mesaconic acid, etc.;

25 and
tricarboxylic acids such as tricarballylic acid,
aconitic acid, camphoronic acid, etc.

Further, examples of the above phenyl-group-
containing carboxylic acid include compounds in which a

30 carboxyl group is bonded directly to a phenyl group and
carboxylic acids in which a carboxyl group is bonded to
a phenyl group through a carbon chain.

Examples of the phenyl-group-containing carboxylic

acid include;



ci nnam ¢ acid, cinnanylidene acid, coumaric acid, wunbellic acid and the
like.* O these organic acids, in view of alkali solubility, solubility in a
solvent to be described 15 | ater and prevention of a ground soiling and a
remaining filmon a non-exposed portion o; a substrate or on a masking

| ayer, aliphatic dicarboxylic acids are p éferred, and mal oni ¢ acid, adipic

acid, itaconic 1 d, . .Cj i i i i i c{d, etc.,
are 20 parti cuﬁ%%tb?e#'ébrggggbﬁrﬁ?l}s Ja pheny gfgzr%ﬁpgg(?:%%gg %Llcﬁgd’car boxylic
acid, aromati cdiwhe baxyli ccaaiids adrd efiel edicaadifht helsicydeirdid s
particularly n_i)r,eferred. The above organic acids may be used singly or in

25 conbi nati orfCHfe @hBunt of the organic acid based on the entire

radi ation-sensitiyg: ONMROShbBRyI1S Praf fifbl Y 52 20 By nWel ght, Arg | ess, nore
preferably 10 % by weight or | eSs. Wen the amount™ of the organic acid

exceeds 155% biys@ohweaght, achd, adleesiphtlofl bc fachéd ebkoered | ayer to a

bstrate is liable to _d . _Th baov: ' ' , d
preferabl y an UaHTHHERFcORNTABIST FHSIACIT dipL EORE AP G CamHEmaH ey one

or more am no L oUPsmPen i fkeaulier, I4idH® £818f hbeiaboveidl iydxaii c amne
i nclude; nono(cyclo)al kyl am nes such as n-propylanine, i- propylamn ne,
n- but yl ani ne, pybemglantae, asad- bethd ami ne, t-butyl anmi ne, n-pentyl am ne,

n- hexyl am ne, n-heptylam.ne,. 5 n-octylanine, .n-nonyl am n n-decyl.am ne
T Undcyl am ndBeRPiE L Ao actdy O EREL DBpi b A b ol BB AN T
3- met hyl cyol ohgxydani seac4dnephemmdahexy] @anaoed, 2atebbylcwdiehexyl am ne,

3- et hyl cycl ohexyl am ne, 4- ethyl cycl ohexyl am ne, etc.; 10 ,
di (cycl o) al kyl &HPRE1SUBR14s FETMAMEHdeRs mcid, coumaric acid,

umbellic acid and the like.

Of these organic acids, in view of alkali

solubility, solubility in a solvent to be described

15 later and prevention of a ground soiling and a remaining
film on a non-exposed portion of a substrate or on a
masking layer, aliphatic dicarboxylic acids are
preferred, and malonic acid, adipic acid, itaconic acid,
citraconic acid, fumaric acid, mesaconic acid, etc., are

20 particularly preferred. And, as a phenyl-group-
containing carboxylic acid, aromatic dicarboxylic acids
are preferred, and phthalic acid is particularly
preferred.

The above organic acids may be used singly or in

25 combination.

The amount of the organic acid based on the entire
radiation-sensitive composition is preferably 15 % by
weight or less, more preferably 10 % by weight or less.
When the amount of the organic acid exceeds 15 % by

30 weight, the adhesion of a formed colored layer to a
substrate is liable to decrease.

The above organic amino compound is preferably an
aliphatic amine or phenyl-group-containing amine having

one or more amino groups per molecule.



di et hyl am ne, nethyl n-propyl am ne, ethyl n-propylam ne, di-n-propylam ne,

di -i-propyl am ne, di-n-butylamne, di- i-butylam ne, di-sec-butylam ne,
di -t-butyl am ne, di-n- pentylam ne, di-n-hexylam ne, methylcycl ohexylam ne,
15 et hyl cycl ohexyl am ne, dicycl ohexylam ne, etc.; tri(cyclo)alkylam nes

such as di net hyl et hyl ami ne, nethyl di et hyl @% ne, triethylam ne, dinethyl-n-
propyl am ne, diethyl-n-propylam ne, nethyl di-n- propylam ne, etg%£

di - n- propyl amine, trF*¥"PLEPyPANItRE, 3RPUG i3t iphdpyFanliBe drcmdsit yl ani ne,
tri-i-butylampe,q (&{;bl%?lsﬂk 16 BHSE sUdh -4 5 bHLﬁﬂrégk’i‘émiHe:,' n-pentyl am ne,

tri-n-hexyl am ne, dinethylcylohexylam ne, diethylcycl ohexyl'am ne,

met hyl di cycl ohexgpahaméne , enkypudiydyael iokeex yi i e L ati hey ¢ lselvesopl tarfiaeinet c. ;
25 mono(cycl 0) al kanol am.nes such as 2-am noet hgnol ,_ 3-, anm no- | - propanol,

L ant no. 2 pr opaHoR LY A Re. |1 TR S B A AR Sy | - neptIamite,

6- am no- 1- Bexanobet 41 AR AR | n yshphexanel ., eidecydih£xg! oAkl W hese ,
such as di et hanol am ne, di-n- 30 propanol am ne, di-i-propanol am ne,
di - n- but anol am méodedylampneanot el abexyilapipent adomathyd cyclohexylamine,

di -n-h | ang i (4- h I ' ) ' | | k '
L R

tri-n-butanol agt el cP81ohkixyilaltilmanol aratiey 1 ¢yt ohpeiiam@yi e, tri-n-
hexanol am ne, tri (4-cyclohexanol)amnm ne, etc.; am no(cyclo)al kanedi ol s such
as 3-ami no- |, 2prvpanedrbexylamdmao-8t 3- pr opanedi ol ,

4-am no-| ,2- bu j 1:nQ-J , 3 but | ;
4-anino-|?%—cy%fgﬁgégééaﬁgﬁ}%ﬁiﬁgéré%*&ég%sﬁ%ghg%gﬁg %gmlne’

3- di net hyl am ndiét Ryl amnopenediealhy 13-t et dyy bamihnel, , 2tpydpangdicdylaénine,
di et hyl am no- |, 3- propanedi gl , 2-di et hyl am no-1, 3- propandiol, etc.; 10
am no- gr oup- coht 2R NPREPYYEMd RISk afEmet TREfR¥L d(LtRheasdi-n-butylamine, di-

i-butylamine, di-sec-butylamine, di-t-butylamine, di-n-
pentylamine, di-n-hexylamine, methylcyclohexylamine,

15 ethylcyclohexylamine, dicyclohexylamine, etc.;
tri(cyclo)alkylamines such as dimethylethylamine,
methyldiethylamine, triethylamine, dimethyl-n-
propylamine, diethyl-n-propylamine, methyl di-n-
propylamine, ethyl di-n-propylamine, tri-n-propylamine,

20 tri-i-propylamine, tri-n-butylamine, tri-i-butylamine,
tri-sec-butylamine, tri-t-butylamine, tri-n-pentylamine,
tri-n-hexylamine, dimethylcylohexylamine,
diethylcyclohexylamine, methyldicyclohexylamine,
ethyldicyclohexylamine, tricyclohexylamine, etc.;

25 mono(cyclo)alkanolamines such as 2-aminoethanol, 3-
amino-1-propanol, l-amino-2-propanol, 4-amino-1l-butanol,
5-amino-1l-pentanol, 6-amino-1l-hexanol, 4-amino-1-
cyclohexanol, etc.;
di(cyclo)alkanolamines such as diethanolamine, di-n-

30 propanolamine, di-i-propanolamine, di-n-butanolamine,
di-i-butanolamine, di-n-pentanolamine, di-n-hexanolamine,
di (4-cyclohexanol)amine, etc.;
tri(cyclo)alkanolamines such as triethanolamine, tri-n-

propanolamine, tri-i-propanolamine, tri-n-butanolamine,



am nocycl opent anenet hanol , 4-am nocycl opent anenet hanol ,

1- amfocycl ohexanenet hanol , 4-am nocycl ohexanenet hanol ,

4- di net hyl am nocycl opent anenet hanol, 4 di et hyl am nocycl opent anenet hanol , 4-
15 di net hyl am nocycl ohexanenet hanol, 4- di et hyl am nocycl ohexanenet hanol ,
etc.; and am nocarboxylic acids such as R-algani ne, 2-am nobutyric acid,
3-am nobutyric acid, 4-am nobutyric acid, 2- am noi sobutyric acid,

3- am noi sobut ytTt- Achditano2@maimienotat e et anobaninhaoev alér-inc- aci d,

6-arrinocaproiclP1 acid, l-amn c.%uopro anecar boxylic acid, 1-
ami nocycl ohexa %%%?B%?WFPS’agFg, 4-°Y3 {ﬂ5%§%T%§g§3ﬁ88ar88§yPic acid, etc.
Further, exandwsnélcybeorhokanedarylls Eep-a<53 COMLAbLRNNG -dHPAH S e

conmpounds in which an amno group is bonded directly to a phenyl group and
conpounds ir1QWﬁ@hn@nlaﬁfﬁéo@@@@ﬁﬁQ§dxﬁnﬁmﬂm@“hf%héﬁyﬁngﬁ@m@ft%wough a
car bon chain. les,o yl -aroun- cont ai pj 1 Q.4 nc) ude;
aromatic ahinég%gﬂghfag %H%Pﬁﬁ@gaihnﬁr%ﬂ%§§l?h%,ggegﬁggk%ﬁggiq%kzi

4-met hyl ani | i ngmido el hyt aptcllbhexadratti 4ir 0py4 @hhé t Rgladinopngey aniline,
4-n-butylaniline, 4-t- butylaniline, 1-naphthylam ne, 2-naphthylamne, N, N
39 di net hyl arRTePPRNefl Rl di rRyedhyliatlna- het tproraNeddpedet Ryl ani | i ne,

A R i o e R

4- di et hyl am nobesgyhdial cobkal,. ;etc.; and am nophenol s such as 2-am nophenol,
3- am nophenol , 4- aninoghenol, 4- di met hyl am ho henolh 4-diethy|aningPhenoI,
etc. 10 O % heRB1BPgahP PaﬁPH&%ﬁﬁﬁﬂﬁuﬁﬁkl?%ﬁ RfMgFhanols such as 1-

aminocyclopentanemethanol, 4-aminocyclopentanemethanol,
l-aminocyclohexanemethanol, 4-aminocyclohexanemethanol,
4-dimethylaminocyclopentanemethanol, 4-
diethylaminocyclopentanemethanol, 4-

15 dimethylaminocyclohexanemethanol, 4-
diethylaminocyclohexanemethanol, etc.; and
aminocarboxylic acids such as P-alanine, 2-aminobutyric
acid, 3-aminobutyric acid, 4-aminobutyric acid, 2-
aminoisobutyric acid, 3-aminoisobutyric acid, 2-

20 aminovaleric acid, 5-aminovaleric acid, 6-aminocaproic
acid, l-aminocyclopropanecarboxylic acid, 1-
aminocyclohexanecarboxylic acid, 4-
aminocyclohexanecarboxylic acid, etc.

Further, examples of the above phenyl-group-

25 containing amine include compounds in which an amino
group is bonded directly to a phenyl group and compounds
in which an amino group is bonded to a phenyl group
through a carbon chain.

Examples of the phenyl-group-containing amine

30 include;
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, l-naphthylamine, 2-naphthylamine, N,N-



solubility in a solvent to be described |later and prevention of a ground
soiling and a renmaining filmon a non-exposed portion of a substrate or on a
maski ng | ayer, nono(cycl o)al kanol am nes and am no(cycl o) al kanediols are 15
preferred, and 2-am noet hanol, 3-am no-I|-propanol, 5 am no-I-pentanol,

3-ami no- 1, 2- propanedi ol , 2-am no-1, 3- propa&medi ol, 4-am no-1, 2-butanedi ol ,
etc., are particularly preferred, as aliphatic am nes. And, as

phenyl - gr oup- cdHPaFRYhgradiines, Nl bighenolanit éngo fraestyvdd N

2-aninopheno|,d§%@gh9ggggqqheA¢é§g@pophenol, etc., are particularly
preferred. The above organi c ami no compounds may be used singly or in

conbi nati on. Téreimobantydf afllcehwrlgarsuwclamn $102 campoobenizayded larohdb, the
entire radiation:sensitive conposition is preferabl 5_.% by wei ght or

| ess, nore pye?%%%BE9HE§X@@g§Q§Eﬁghf4‘%WIW£§§?ZY _?ﬁF§£@ eﬁ’Mhep t he anmpunt
of the organi cy;iaat AP GAARGWRG BXCeEdSoHS Y0 Dygvet 8t anlib@RAN/sI on of a

formed colored layer ' to a substrate is liable to be'low 30 Exanpl es of
addi tives ot hexltbhalt hetabovenddescri bed organi c acids and organic am no

oo e LT RS O 2 Flntath s, B e
fillers such agmghdpBenahym Haqi@éehi laﬂQWermmpounﬁie%!ﬁ}laﬁ@irg%ﬂé/ﬁGY!

al cohol, pol yethylene glycol nonoal kyl ether, poly(fluoroalkyl
acryl ate), etcetCsurfactants such as nonionic, cationic and anionic

R AT o0t SRR RS Bl o DAL RIS e
N- (2- am noet hysp1d3baltagpriopy neilhdri ned Hoxydekanebel later and
prevention of a ground soiling and a remaining film on a
non-exposed portion of a substrate or on a masking layer,
mono (cyclo)alkanolamines and amino(cyclo)alkanediols are
15 preferred, and 2-aminoethanol, 3-amino-1l-propanol, 5-
amino-l-pentanol, 3-amino-1,2-propanediol, 2-amino-1,3-
propanediol, 4-amino-1,2-butanediol, etc., are
particularly preferred, as aliphatic amines. And, as
phenyl-group-containing amines, aminophenols are
20 preferred, and 2-aminophenol, 3-aminophenol, 4-
aminophenol, etc., are particularly preferred.
The above organic amino compounds may be used
singly or in combination.
The amount of the organic amino compound based on
25 the entire radiation-sensitive composition is preferably
15 % by weight or less, more preferably 10 % by weight
or less. In this case, when the amount of the organic
amino compound exceeds 15 % by weight, the adhesion of a
formed colored layer to a substrate is liable to be low.
30 Examples of additives other than the above-
described organic acids and organic amino compounds
include;
dispersing aids such as a blue pigment derivative

like a copper phthalocyanine derivative, a yellow



(2-am noet hyl ) - 3-am nopropyl tri met hoxysi | ane, 3- am nopropyltriethoxysil ane,
3- glwycidoxypropyl trinmethoxysilane, 3- glycidoxypropyl net hyl di net hoxysi |l ane,
2- (3,4 15 epoxycycl ohexyl) et hyltrinet hoxysil ane, 3-

chl or opr opyl net hyl di met hoxysi | ane, 3- chl oropropyltrinethoxysilane, 3-

met hacryl oyl oxypropyl tri net hoxysi | ane, 3- ﬁ@rcaptopropyltrinethoxysilane,
etc.; 20 antioxjdants such_as .2, 6-di-t-butyl phenol, etc.; ultraviolet
absorbents sudft#8eBt é?F%HG§§W@B-ﬁ§th|-2-

hydr oxyphenyl ) f br chi-or shenzakr i@z, Al kpxybengeghenone, etc.; aggregation
i nhibitors such as sodium pol yacrylate, and 25 thermal radical generating
agents such aspalymera2eBPouBys hednrms IRy honylrallephod. phenyl azo- 4-

hoxy- 2, 4- di itejle, h i ation- it
Compost 1 on § O TEFFRLER8 Yot rtfqa Y e TiCHbEY GHHBERII e

contai ns the abowgl4H¢)t0efb). ;conponents as essential conponents and
contains the above additive conponent(s) as required. Preferably, it is
prepared in thEufbretonts BLGh @S CGHIcHIF onChdY1@BEFNgNE SBILAHIC 41  The
above sol vent ct as required, fromthose solvents which

di sperse or di%@%?%gt%ﬁgg(Aﬁqcfd (D) conponents and the additive conponents
for constitutadiges$benr adbabiterssensit iae cimpbsrimenhowkisdl amedo not react
wi th these conponents, and which exhibit proper voIatiIit¥. Exanpl es of the

above sol vent YHeYtbELietPREYFILAARA e Ty S fpBaFROKYELRONY ) SUcA TRy
ethyl ene gl yael (s0aiBLRYhAY h%r-,aneltﬂagleaﬁyghaerqylgﬁme%myéyseltmfe, Y-

et hyl ene gl ycol nono-n-propyl ether, ethyl€ene glyto
(2-aminoethyl) -3-aminopropyltrimethoxysilane, 3-
aminopropyltriethoxysilane, 3-
glycidoxypropyltrimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, 2-(3,4-

15 epoxycyclohexyl)ethyltrimethoxysilane, 3-
chloropropylmethyldimethoxysilane, 3-
chloropropyltrimethoxysilane, 3-
methacryloyloxypropyltrimethoxysilane, 3-
mercaptopropyltrimethoxysilane, etc.;

20 antioxidants such as 2,6-di-t-butylphenol, etc.;
ultraviolet absorbents such as 2-(3-t-butyl-5-methyl-2-
hydroxyphenyl) -5-chlorobenzotriazole, alkoxybenzophenone,
etc.;
aggregation inhibitors such as sodium polyacrylate, and

25 thermal radical generating agents such as 1,1’-
azobis (cyclohexane-1l-carbonitrile), 2-phenylazo-4-
methoxy-2,4-dimethylvaleronitrile, etc.

Solvent
The radiation-sensitive composition for forming a

30 colored layer, provided by this invention, contains the
above (A) to (D) components as essential components and
contains the above additive component (s) as required.
Preferably, it is prepared in the form of a liquid

composition by adding a solvent.



nmono- n- butyl ether, diethylene glycol nononethyl ether, diethylene glycol
nonoet hyl ether, diethylene glycol nono-n-propyl ether, diethylene glycol
nono- n-butyl ether, triethylene glycol nononethyl ether, triethylene 15

gl ycol nonoet hyl ether, propylene glycol nononethyl ether, propylene glycol
monoet hyl ether, propylene glycol nono-n-pgrlopyl ether, propylene glycol
nono- n- butyl ether di propyl ene gl ycol nnnonethiggether di propyl ene

gl ycol nonoet hyl et hERe @PSVELPCIVET &3 20 HBRECHESFr ofyA QQQRﬂred
di propyl ene gl yffﬂn TRBae" smikaéntsetmchtaieﬁeggge%% %, 3@%11 %1
al kyl ene gl ycol

ether, tripropylene glycol nonoethyl ether,  etc.
nonoal kyl ethetoa¢§ﬁatempmmﬂnuﬁsamﬂk@hen&dghymwb mmmyundnﬂseﬁamr acet at e,
et hyl ene 25 gI col ngp_eth et her _acet ate, dleth Iene éycol nonopnet hyl

ether acetate, BPEF & I%ﬂﬁﬂrqﬂﬁﬁﬁ&%9lseﬁﬁﬁéﬁ ScSOHRSS I R efRlg ycol

nonomet hyl set hgs At aklct mlcmyltef{@s@w&%oﬂeﬂegt Byl e aceiabey etc.
ot her ethers such as diethylene glycol dinethyl ether, 30 diethylene egcoI

met hyl et hyl epheperdweﬂhyﬁddésglycol dlethyl et her, tetrahydrofuran etc.;

ket ones such as neth cl ohex non ptanone

3- hept anone, etc. %ﬁ? Hé@téi QHgﬂc %&en%?ﬁ Ea&P&%@%'ethyl | actate, 42
etc. other eSt@ﬁél?@lﬁhk@&e@i&)ﬁlﬁccﬁ]ﬂdﬁ@ﬂd{aikﬁt byherepiitd &s dBhPYéne

3- et hoxypropi onate, ethyl 3- nethoxgproplonate met hyl 3- et hoxypropi onat e,

ethyl 3-et hoxyﬁlbﬁpéna{@(?"se@!)h%/leé RExy &tdryaiane eg hyFohy Mopeptdvtlat ether,

g?hggLyﬁ- {%oxyg g@t@ﬁ op|oné$&§JeE%Pﬁﬁp%Le?ateth%%Xngxi ég%fgfie
i -propyl acet aihenonnbbmtlyl aatient 6, dieby yénacalgeel mordretdlofIedehet; anyl
acetate, 10 n- bUt¥hyR%%%(g¥§é%leﬁgggegﬁ; rggger? %&%% yf2§3”§§§201
mono-n-propyl ether, diethylene glycol mono-n-butyl
ether, triethylene glycol monomethyl ether, triethylene
15 glycol monoethyl ether, 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
20 mono-n-propyl ether, dipropylene glycol mono-n-butyl
ether, tripropylene glycol monomethyl ether,
tripropylene glycol monoethyl ether, etc.;
(poly)alkylene glycol monoalkyl ether acetates such as
ethylene glycol monomethyl ether acetate, ethylene
25 glycol monoethyl ether acetate, diethylene glycol
monomethyl ether acetate, diethylene glycol monoethyl
ether acetate, propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate, etc.;
other ethers such as diethylene glycol dimethyl ether,
30 diethylene glycol methyl ethyl ether, diethylene glycol
diethyl ether, tetrahydrofuran, etc.;
ketones such as methyl ethyl ketone, cyclohexanone, 2-
heptanone, 3-heptanone, etc.;

alkyl lactates such as methyl lactate, ethyl lactate,



i -propyl butyrate, n-butyl butyrate, nmethyl pyruvate, ethyl pyruvate,

n- propyl pyruvate, nethyl acetoacetate, ethyl acetoacetate, ethyl

2- oxobut anoate, etc.; aromatic hydrocarbons such as toluene, xylene, etc.;
15 am de conpounds or | actam conpounds such _as N, N- di net hyl f or mam de,

N, N- di met hyl acet am de, N- nethylpyrrolidoné? etc., and the like. O these

solvents, in view of solubility, pignent dispersibility, application
per f or mance, €t ?;’preferred 20 are propyl ene glycol nononethyl ether,

ethyl ene gl ycabtwepogethyk euker aaceitdyel Prepytere-alweehymiamididte et her
acetate, propylene glycol nonoethyl ether acetate, diethylene glycol
di met hyl et hermeigheg hgr@ﬁéh@wy@mopm%m, e Y 1 e hap theydrgrendaibHes
2- hept anone, pt a | te yh 3z r.QRi te,
met hyl 3-etho§?%$% ?0%a?§?8§¥ﬁy| §5%?ﬁ%§yﬁ?%%$gngt%FH§%9%¥g%ld%é¥g%
met hyl - 3- met hoxyhyil yet hogpheettae.e N-dulyl laget akgacetalbet,ymeatsgiiate, n-anyl
formate, i-anyl acetate, n-butyl propionate, eth{I butyrate, i-propyl
c

butyrate, n-buRYRrony-Bol@rayd PusanAa iy r uvatethiyt c3 -TRE a6l vent s nay
" AR ) T o vate, C Cvent .
e used sing ya@étéﬁe,cgmbrﬂ?lqu@ —.rderkl'&gf%é n?}éi gggﬁbggng&%,a%@{ﬁrlso Xg”

there may be wused high-boiling-point solve enzyl ethyl
et her, di-n-hexyétetber n-acepyiylactettonge, i+ sopbpl oaestatanr ai-owgrd,
caprylic acid, 1-octanol,, nanol , benzyl al.co benzyl ac et hyl

1-n ol , tate,
benzoate, di etAFFtabRal dt & T Het#SF b eal’e WY hutSFBRERt o ﬁhy%%ﬁﬁ?%ﬁl
car bonat e gpr Onﬁ)yll)@ﬂ?_l carBpRahnat et itigne &hwfétermﬂog%pylogﬁtﬁﬁaa@&t ate,

etc. These high-boiTing-point solvents may be used sing
conbi nati on. Al thoaghlnbutypadieal In-Hityl edutyhetanouethyfl heuviktesol vent
I's desirably Sggﬂy np%?ﬁ%g eah%aﬁggiéfnﬁgruvate, methyl acetoacetate,
ethyl acetoacetate, ethyl 2-oxobutanoate, etc.;
aromatic hydrocarbons such as toluene, xylene, etc.;

15 amide compounds or lactam compounds such as N,N-
dimethylformamide, N,N-dimethylacetamide, N-
methylpyrrolidone, etc., and the like.

Of these solvents, in view of solubility, pigment
dispersibility, application performance, etc., preferred

20 are propylene glycol monomethyl ether, ethylene glycol
monomethyl ether acetate, propylene glycol monomethyl
ether acetate, propylene glycol monoethyl ether acetate,
diethylene glycol dimethyl ether, diethylene glycol
methyl ethyl ether, cyclohexanone, 2-heptanone, 3-

25 heptanone, ethyl lactate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, 3-
methyl-3-methoxybutyl propionate, n-butyl acetate, 1i-
butyl acetate, n-amyl formate, i-amyl acetate, n-butyl
propionate, ethyl butyrate, i-propyl butyrate, n-butyl

30 Dbutyrate, ethyl pyruvate, etc.

The above solvents may be used singly or in
combination.

In combination with the above solvent, there may be

used high-boiling-point solvents such as benzyl ethyl



concentration of conponents of a conposition excluding the solvent is
preferably 5 to 50 1 by weight, nore preferably 10 to 40 % by weight, in
view of coatability and stability of the radiation sensitive conposition 15
obt ai ned. Wen the high-boiling-point solvent is used in conbination, the
content of the high-boiling-point solvent 4i3n the entire solvent amount is
preferably 50 & by weight or | ess, nore preferably 30 % by wei ght or 20

| ess. Col or FRthRe¥. THa -Bohexyl |atdef AP EONYVeAECRSANas 1B UBIVF@RE | ayer
formed fromth L at Lon-;sensj ti itio r..form | or ed

| ayer, provi de(gaé)?gkﬁi égﬁg\ie%p?rfﬁ%%%g&he% hgatg\g?lforlmn%a}og%’l ored | ayer
in the color WHéehitel aficohiod,i beedybmadetdtbe exhlai behdealtwy FHetshyla
masking layer is forned on the surface of a substrate as required for
conparting a pe¥aiahewnhdiethyilxaaslegtes t of f1FBrekaCt anei gaitdydemsosi ti on
that is a 30 radiatigp-sensit oSk &4 co LALNA, xanple, a red
pi gnent digper%%%B%E§FSVneﬁgkgg%¥%ﬁd ont%ﬁ%ﬂ%' gﬁgg?%g%e?ﬁgﬁxgbplied | i quid
conposition i sngnephakygd edherolsatdtddtze, aetsol vent and forma coating film
Then, the coating filmis subjected .to exposure 44 through_a phot omask,

fol l owed by devel opn@ﬁ]‘?sﬁi ?‘Hggﬁ%oaﬁ 9- t oPPhYCREF Ul B Ui ol ve and
renove a non- §5ﬂ€§9d090ﬁ5i%@myiﬁgga§@ating fil mand post-baking, whereby
a pixel array is formed in which a pixel pattern 5 inred is arranged in a
predet er mi ned array.AlThenghf net, spadighly i hiumdtednpbbiet aowuritatofl sthe

0 Sper sed Ther &P hBBpr e BT 4Tk HOCH | Tt AN EBRBoLR Ao Fepr e ki ng.
exposure, devetopEEAL ril iand oFodoniik &t &1 6f car EbRPo@ytt iidh tdie SadEndranner
as the solvent is preferably 5 to 50 % by weight, more
preferably 10 to 40 % by weight, in view of coatability
and stability of the radiation sensitive composition
15 obtained.

When the high-boiling-point solvent is used in
combination, the content of the high-boiling-point
solvent in the entire solvent amount is preferably 50 %
by weight or less, more preferably 30 % by weight or

20 less.

Color Filter

The color filter of this invention has a colored
layer formed from the radiation-sensitive composition
for forming a colored layer, provided by this invention.

25 The method for forming a colored layer in the color
filter of this invention will be explained below.

First, a masking layer is formed on the surface of
a substrate as required for comparting a portion where
pixels are to be formed, a liquid composition that is a

30 radiation-sensitive composition containing, for example,
a red pigment dispersed therein is applied onto the
substrate, an applied liquid composition is pre-baked to
volatilize a solvent and form a coating film.

Then, the coating film is subjected to exposure



above, and a green pixel array and a blue pixel array are consecutively
formed on the sanme substrate in the above manner, whereby there is obtained
a color filter having pixel arrays of three primary colors of red, 15 green
and blue arranged on the substrate. In this invention, however, the order
of formng pixels of the colors shall notgae |imted to the above-described
order. Further, a black matrix can be forned froma |iquid conposition that
i s a radi ati ontlseosghi se photrposistk ,0nf X0l cwad abpi dgyvellopmeranmiesh aabl ack

pi gment dispersed _therein in the sanme manner _as in the formation of the
above pi xels. %&5%%?egeBFQPRéQﬂﬂiéi%ﬁ%PQh%? fis§8eyer 4P FEMTG fat PR of

pi xel s and/or achbaek PRbtied M Yl acoLdifha8s1RURRES Yot B {dgon
substrate, a polycarbonate substrate, a polyester substrate, an aronatic
pol yam de subshezneby a pdkgdnmiadsiay dies sibsmedt énawtiahpel wirale patubstrmat e.

Further, t . sub t b ubj ect ed.t - 30t t t h
cheri cal 1t Foat HnTSW £F BTEAPERE bUbl ¥ S0RR BPOL REeoke, pl s

treatnent, ion plattRgrespibier Wdng ag®ﬁ9_b|§dp8@%§oé§£@@ibin9&ﬂ% hiad, 5
vacuum vapor deposition, or the |like as required. For applying a |liquid

conposi ti on of ra@earagnaciess 45 ves IRIRPSEL LOAPESPLRINING & THRAR 2%, there
may be enployggug égrﬁgnqehgg%e é&”ﬁhé???ﬁ?gagﬁﬁgggti%ﬁ§pHptj%Qat'ng
i'e Bpp od, a bar 'coating met

met hod, a slit Icati-on-me od,” an"ink jet

met hod, or theligiedasompoeduiice, pweiealaisg| Negpakure , Meidvad agitewt sl it
die application_nethod are preferred. The thickness of the coating film as
a thicknedd odRdiRegtabpéinhatemiarieof ausoliefibe SaM§ &AM 2S0. 1 to

121”1 more prefgrallya0u? of §deh PR LU 8 hNa 10pRGE\ i3kl Lo 6.0

’ are consecutively formed on the same substrate in the
above manner, whereby there is obtained a color filter
having pixel arrays of three primary colors of red,

15 green and blue arranged on the substrate. 1In this
invention, however, the order of forming pixels of the
colors shall not be limited to the above-described order.

Further, a black matrix can be formed from a liquid
composition that is a radiation-sensitive composition

20 containing, for example, a black pigment dispersed
therein in the same manner as in the formation of the
above pixels.

Examples of the substrate that is used for the
formation of pixels and/or a black matrix include a

25 glass substrate, a silicon substrate, a polycarbonate
substrate, a polyester substrate, an aromatic polyamide
substrate, a polyamideimide substrate and a polyimide
substrate.

Further, these substrates may be subjected to pre-

30 treatment such as chemical treatment with a silane
coupling agent or the like, plasma treatment, ion
plating, sputtering, a gaseous phase reaction method,
vacuum vapor deposition, or the like as required.

For applying a liquid composition of the radiation



The radiation to be used for formng pixels and/or a black matri x can be
sel ected, for exanple, from visible light, ultraviolet light, far
ultraviolet light, electron beam X-ray or the like. A radiation having a
15 wavel ength in the range of 190 to 450 nm.is preferred. The exposure dose
of the radiation is preferably 10 to 10,0686 J/ma. Further, the above al kali
devel oping solution_is referabl.y sel ected,, for exa e, from agueous

S0l ut tons” 20 TRE0 T BRFRBRATE Oro o din ST R HE: | BOEZESITM, RYFr oxi de,

t et ranet hyl anmam usy, 88 da0xbedey eRAHAE, &1 %11 coating method, a spin

di azabi cycl o-[ 5. 4%? 7-undecene, 1,5- djazabicycl of 4. g 0] -5-nonene and the

| i ke. The aboveoatkafi mgehedopien$ lsidl #ivrapmyledhiannmgthpl, prEof&r anount ,
for exanple, o er-sal ubl e_or. iC such t ha or et hanol
or a surfact an%?g?%\ﬁéaéﬁi%gpgh, %é]I Kal | jdeetvzrﬁ%%ﬁggrilt ?g B?%f gﬁé%l 3’% ol | owed by
washi ng wi 6h wé@liirés, awtievel epispd meideding wdohed dadelkopilig rEtédod, 30
a spray developin?,nethod, a dip (inmrersion) devel oping nethod, a paddle
(1iquid moundi#RP L HERRSATOMELROT (RS REHE PHeredpl oyed. Regardi ng devel opi ng
conditions, —ordinary,legRerghute B chd Gilisecends age B ehacials Jhe
color filter of this i1nvention, obtained in the 46 above manner, 1s

remar kabl y usedlt ainedaaftamsihesim@movalpeobHrarebleenion itsy peredEmb 1y qui d
crystal display device, a color inage-sensing device, a color sensor and
the like. 5 00(3/0% FPquPdHBr yBCHe AXSASHARIE i €e2 The BoPoMM i HFTF G stmlY
di spl ay dewi c L I gvent.io he color filter of this invention.
Accor di ng?Lt\ﬂo %}gég%gégtlyop '?htetocgl 'I(’)b?i'[@'qui d crystal display device of this

i nvention, pixels antherradbbhadien 1@ fst nisedredt sfbomind paxa lshiand/idm

transistor Supgtg?ggk matrix can be selected, for example, from

visible light, ultraviolet light, far ultraviolet light,
electron beam, X-ray or the like. A radiation having a
15 wavelength in the range of 190 to 450 nm is preferred.
The exposure dose of the radiation is preferably 10
to 10,000 J/m?.
Further, the above alkali developing solution is
preferably selected, for example, from agueous solutions
20 of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline, 1, 8-
diazabicyclo-[5.4.0] -7-undecene, 1,5-
diazabicyclo[4.3.0] -5-nonene and the like.
The above alkali developing solution may contain a
25 proper amount, for example, of a water-soluble organic
solvent such as methanol or ethanol or a surfactant. In
addition, alkali development is preferably followed by
washing with water.
As a developing method, a shower developing method,
30 a spray developing method, a dip (immersion) developing
method, a paddle (liquid mounding) method or the like
can be employed. Regarding developing conditions,
ordinary temperature and 5 to 300 seconds are preferred.

The color filter of this invention, obtained in the



array fromthe radiation sensitive conposition for formng a colored |ayer,
provided by this invention, in the above-descri bed nmanner, whereby a col or
liquid crystal display device having particularly excellent 15
characteristics can be produced. Particularly Preferred Enbodi ments of this
invention The radiation sensitive conposifon for forming a colored |ayer,
provided by this invention, contains .t abov Al to (D) conponents as
Dscent | al - LomfNRHE ST ABH Epe R LEMAZ e YO F ot HGTBmEEaTEBRE Y fo (4)
are particul affye poef eekedctibh Aydi @i on- 5eR8EET ¥eS@ER0Y itd k4 O
formng a colored layer, in which'the (B) alkali-soluble resin” contains
the copol yner 4q@rige, 28 ¢2loA dadiggt-isensansidéviceonposiolicgn Sesyrsdnratidig a
col ored | ayer qi r E%ted in the above (1), in which the (C polyfunctional
monomer is at Teast one sel ected from the group consisting of

trimethyl obpr opsnert1igafiyl atr§staperdiasyiprdéelceriacryl ate and

di pentaerythritol 30 hexaacrylate. (3) Aradiation-sensitive conposition for
forming a colored |Byercoaerrdéidd iarvsteaapdiartay devige afnthis ch the
phot opol yneri zat | ipitiator.is at el gcte .t he group

consi sting of \é&?&;ﬁ% %%rgrprg&r?d c}%AI?aD%%Pﬁeogx!:ﬁ%Ecgﬁ%gln@dl 2), the

bi i m dazol e conpoundaccbhdaiagetoperronsmarnporfidt-aadcbhert liiagiite comraind.
(4) A radiation-sensitive conposition for formng a colored |ayer as
recited in thelhpRbaY (dpVice) ofr tHS VeRLeRh PhESLA) 206/Gat B dh

or gani ¢ ph eIty OF i x C3ERYR DleRtkne d°lthd NErenfn PEELA! EEnGaldioxl idhileHlcd i s
i nvention (5) %as pi xel s and/or a black matrix fornme romthe above

radi ati on- sensatrag Eooposhe oadiet far nsemys Bt 10ecoboped iltdayer fasrrecited in
(1), (2),

(3) fgréfﬁg a colored layer, provided by this invention, in
the above-described manner, whereby a color liquid
crystal display device having particularly excellent

15 characteristics can be produced.

Particularly Preferred Embodiments of this invention

The radiation sensitive composition for forming a
colored layer, provided by this invention, contains the
above (A) to (D) components as essential components.

20 Specifically, the following compositions (1) to (4) are
particularly preferred.

(1) A radiation-sensitive composition for forming a
colored layer, in which the (B) alkali-soluble resin
contains the copolymer (BII).

25 (2) A radiation-sensitive composition for forming a
colored layer as recited in the above (1), in which the
(C) polyfunctional monomer is at least one selected from
the group consisting of trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol

30 hexaacrylate.

(3) A radiation-sensitive composition for forming a
colored layer, as recited in the above (1) or (2), in
which the photopolymerization initiator is at least one

selected from the group consisting of the oxime compound



Further, a preferred color liquid crystal display device of this invention
(6) has the above color filter (5), and a nore preferred color liquid
crystal display device of 15 this invention (7) has the above color filter
(6) on athin-film transistor substrate array. As described above, the
radi ation-sensitive conposition for form #§g a colored | ayer, provided by
20 this invention, is free frompattern failures such as chi ppings or
undercuts in a.%hite?heaﬁﬁlm§ éﬂﬂQQQﬂﬂ {P2) adkbsi Bihimgda zediss tqaround,

Mor eover, it i X c I § c age

hol di ng ratio §%§d3§%%8§%$ggg col %&ﬁ?fq% aéﬁ%g % 1§%||§%&1W§§i 25 The
radi ati on sensitive canpasradmatﬁ@m4ﬁynnﬂmpve @@mposﬂthanefpnnﬂnmmkﬁgby
this invention, can he_ therefore renarkabI{?SU|tabl used faqr producing

various col orCP}PFefslpKerudtng oS idsidrin i trerabgvea (ddlor(2)l idui Bkrysta
di spl ay dey] ces d nyhhienf {8Ed (@) 3 16heGit Onk ol OFYaRE LED: guiATRLES Thi s

invention wll be nore speC|f|caIIy expl al ned r ef nce to Exanpl es
her ei nafter, wharbonhbia48 invention shall not be limted to these

Exanpl es. Each of ns. obt ai ned t he. fol] ow nt hesi Ies was
nmeasured for My and %M rphe ﬁelap@ﬁﬁééﬁﬁﬁg T fgb$%5h9% @%@f (ﬁPQﬁP?he
follow ng 5 speg) fhggcgmelépa@quﬂd&s a FadPlnksvpR! E%Qrm@d Fhowe thepko K K)
Col ums: GPC- KF-801 C- KF- 802, GPC-KF-803 and GPC-KF-804 were used in a

state of bei ngpleovdi nadianbion- @qmﬁalstelverecwramqanbignatﬁoaforftoenmmg .5 % by
10 meightlgf phofgrealan%%dass%%&n_SI f%aPPJ? %2), (3) or (4).
Further, a preferred color liquid crystal display
device of this invention
(6) has the above color filter (5), and
a more preferred color liquid crystal display device of

15 this invention
(7) has the above color filter (6) on a thin-film
transistor substrate array.

As described above, the radiation-sensitive
composition for forming a colored layer, provided by

20 this invention, is free from pattern failures such as
chippings or undercuts in a pattern and is excellent in
adhesion to a substrate. Moreover, it is excellent in
electric characteristics such as voltage holding ratio
and can give a color filter having high reliability.

25 The radiation sensitive composition for forming a
colored layer, provided by this invention, can be
therefore remarkably suitably used for producing various
color filters including a color filter for a color
liquid crystal display device in the field of

30 electronics industries.

Examples
This invention will be more specifically explained

with reference to Examples hereinafter, while this



A flask having a cooling tube and a stirrer was charged with 5 parts by
wei ght of 2,2' 15 azobisvaleronitrile and 200 parts by wei ght of propyl ene
gl ycol nononethyl ether acetate and then charged with 20 parts by wei ght of
met hacrylic acid, 10 parts by weight of

nono( 2- net hacryl oyl oxyet hyl ) succi nate, 31.A8parts by weight of

N- phenyl mal ei m de, 20 parts by weight of allyl 20 nethacrylate, 18.8 parts
by wei ght of siWV%néiQndShalﬂaﬁﬁg-%ﬁ\&ﬁ@#ﬁe%ftg-ﬁbeﬁﬁl§mﬂm§iﬁiﬁner as a
chain transfer age ol lo : repl aced. b T w.th Stinrin
noderately, the terrpn%ér‘%{lu?)g %%%al%)réeé%&aoﬁjedmg tlj%%emggﬂ?r?(‘:ﬂrl@gsé“%rftoh%%% and
this tenperat UE€amBbedSwaBi Ricaisiatkd ofo?Z NMUESAt MNCBET YeQuipaidaad®idzat i on.
Then, 2 parts by weight of 2,2'-azqgbisvaleronitrile_was once again added,
and the pol yne?hEamabRIRARHYUrtGRST) disdhu Fe BohkéeMind give a resin
solution (soli ; :=.32.8 % by weight). This resin had an Mv of 30
12, 000 and%an %@$§£9%§9%}§.'This resin solution will be referred to as
"resin solution (PohypararlusanGhRtHID T ecsupmi 1éd bleyr shewiaehetndko &5. K resin

(Poly a-1)". 49 Syntafsis Exampl e 2 A fl ask having a coaling tube and a
stirrer was char ged ¥ PRRE : p&FEs Koy & gitP 6T KB, 992 3586 &Fatd0@id i | e and

200 parts. by web@hkrOholir GRCRRSY Uy ol < IRAOTBE Nk s BN @lonfiGltt © and then
charged with 20 parts by weight of nethacrylic acid, parts by wei ght of

mono( 2- met hacr yl oyl oXgkt bl phase :ndied, r By @r piwtan byoneiigtingof0.5 % by

N- phenyl mal ei mi de 0O parts by weight of allyl nethacrylate, 18.8 parts by
wei ght OF%Qtyr%%%?hé.ﬁng S Iﬁﬁgﬁk*ﬁ%t of benzyl nethacrylate and 7 parts
by wei ght of a-nethylstyrene dinmer, followed by replaced by N2. Then, with
stirring nnderatelg, the tenperature of a reaction mxture was increased to
70C and this Synthesis Example 1

A flask having a cooling tube and a stirrer was
charged with 5 parts by weight of 2,2’ -

15 azobisvaleronitrile and 200 parts by weight of propylene
glycol monomethyl ether acetate and then charged with 20
parts by weight of methacrylic acid, 10 parts by weight
of mono (2-methacryloyloxyethyl) succinate, 31.2 parts by
weight of N-phenylmaleimide, 20 parts by weight of allyl

20 methacrylate, 18.8 parts by weight of styrene and 7
parts by weight of a-methylstyrene dimer as a chain
transfer agent, followed by replaced by N,. Then, with
stirring moderately, the temperature of a reaction
mixture was increased to 70°C and this temperature was

25 maintained for 2 hours to carry out polymerization. Then,
2 parts by weight of 2,2’ -azobisvaleronitrile was once
again added, and the polymerization was further
continued for 2 hours to give a resin solution (solid
content = 32.8 % by weight). This resin had an Mw of

30 12,000 and an MW/Mn of 2.8.

This resin solution will be referred to as “resin
solution (Poly s-1)” and this resin will be referred to

as “resin (Poly a-1)".



tenperature was maintained for 2 hours to carry out 15 polynerization.
Then,« 2 parts by weight of 2,2 - azobisvaleronitrile was once agai n added,
and the polynerization was further continued for 2 hours to give a resin
solution (solid content = 32.8 o by weight). This resin had an Mv of 11, 000
and an MW M of 2.6. 20 This resin solutioaswill be referred to as "resin
solution (Poly s-2)" and this resin will be referred to as "resin (Poly
a-2)". Synt hesiwtExaspseE8ampla £l ask having a cooling tube and a stirrer

was charged with 5 pagts )tﬁ)thei. ht of 2,2'- zq%l?i svaleronitrile and 200
parts by weight of p&oﬁ/‘—f‘% e aﬁﬁggoﬁ oI gna}u t hat a%e?léfﬁr&ﬁdwtaﬁen
charged with ldhapeedSswbyhwei ght-tef pethwicsyvt i 6f agi d; -31. 2 parts by 30

wei ght of N-phenyl mal ei m de, 20 _parts by weight of allyl nethacrylate, 18.8
parts by wei gfize¥isygtenenitsiggr esd RO Wepaphts opy 2wayahsx pét pyiopylene

wei gt of . eoeiPEhSadte sl byl SEIPACSIITEIAR, CndB0en RAICE Y

stirring noderpd€ty, by heet ghpendt wee efcyTeAcic bA, B phute WIS wdieseased to
70C and this tenmperature was naintained for.2 hours to carry out
pol yneri zat i orPT THeRO (2 omeshag T} ANdige tdty D) suceiBaF svablér eniPErilis Rias

our s 1 0 gi ve o rBaY roSol e T e L RaT A it ey 245576PY B TRant A
resin had an Metdfiac#$]866,and.anpsidtiéh lnf weBghhof segreneql W.iopawtid be
[oferrad 18 Y WELPRC (P61 DR MSTRTEE Ao gl 4 HAACP DL MRy o
cooling tube ad @ gLihyeEcYREnelRGRA 9o 1M bhed BY' Laphu el ¢ 0f 2.2 -
Then, with stirring moderately, the temperature of a
reaction mixture was increased to 70°C and this
temperature was maintained for 2 hours to carry out
15 polymerization. Then, 2 parts by weight of 2,2'-
azobisvaleronitrile was once again added, and the
polymerization was further continued for 2 hours to give
a resin solution (solid content = 32.8 % by weight).
This resin had an Mw of 11,000 and an MW/Mn of 2.6.
20 This resin solution will be referred to as “resin
solution (Poly s-2)” and this resin will be referred to

as “resin (Poly a-2)".

Synthesis Example 3

25 A flask having a cooling tube and a stirrer was
charged with 5 parts by weight of 2,2’ -
azobisvaleronitrile and 200 parts by weight of propylene
glycol monomethyl ether acetate and then charged with 10
parts by weight of methacrylic acid, 31.2 parts by

30 weight of N-phenylmaleimide, 20 parts by weight of allyl
methacrylate, 18.8 parts by weight of styrene, 15 parts
by weight of 2-hydroxyethyl methacrylate, 5.0 parts by
weight of benzyl methacrylate and 5 parts by weight of

o-methylstyrene dimer, followed by replaced by N,. Then,



azobi sval eronitrile and 200 parts by weight of propylene glycol nononethyl
et herracetate and then charged with 10 parts by weight of nethacrylic acid,
31.2 parts by weight of N phenylmaleinde, 30 parts by weight of allyl 20
net hacryl ate, 18.8 parts by weight of styrene, 10 parts by wei ght of

2- hydroxyet hyl nmethacrylate and 7 parts by50wei ght of a-nethylstyrene diner,
followed by replaced by N2. Then, with stirring noderately, the tenperature
of a reacti orW¥ilxt % EXRABI W@ﬁ@&’@é@]ﬂfo m@aﬁ@mmr@tgset efpér FOAE TS

mai nt ai ned for 2hoursto carry out Then arts by wei ght
of 2,2'- azobiSVEI&FOn EFi Fgc\%gsgﬁice aga E%ted:%]a%dt?rﬂgerﬁg}l§ﬁer“’r %atr on
was further cmiﬁimwmédrfarhauﬂmum: glovecarryesiun pollytmiean A0l dl. carient =

31.9 % by weight). 30 This resin had an Mv of 12,000 and an MWV M of 2.8.
This resin soluthR-9i PY Beipbfetfed t%o a?s,ZOF‘Je%theEBPErFFcHe( PESy FLEH " and

this resingw llq anrgé&éaedaha 8% YA APl Y Gndhas %rt@é&t hesi s Exanpl e

5 A flask havr ng a cooling tube and a stirrer was charged wth 5 parts by
wei ght of 2,2 coratzuinulsdaferoﬁr thoulres dard R0 partssby seilghticof (wodpyd ene

gl ycol rmnorreth et her etate. and th n char ed with, 20 arts by i ght of
met hacrylic acf LRt par?§ g m§W§ é% fhls resin hag %e

nmono( 2- net hacryq ocyd)@xyﬁahgh) plwq@jnn@tf_ez 3.2 parts by weight of
N-phenyl mal ei m de, 20 parts by wei ght of benzyl nethacrylate, 18.8 parts by

wei ght of styr ene arfBh1g0regspar SQIWM@I ghitl lofbea- mfhlyrsdytenesm“msm
f ol | owed aced by_N v WL |rr| rmde the te erature
of a reac on SI"n Pt PO%P{cregged F6 7%8 Wil @an’grae&r ¢ W

mai nt ai ned fora@ hedssnt epeakt w-39ut. pol yneri zatr on. Then, 2 parts by weight
of 2,2' 15 azobisvaleronitrile was once again added, and the pol ymeri zati on
was further continued for 2 hours to give

Synthesis Example 4
A flask having a cooling tube and a stirrer was
15 charged with 5 parts by weight of 2,2’-
azobisvaleronitrile and 200 parts by weight of propylene
glycol monomethyl ether acetate and then charged with 10
parts by weight of methacrylic acid, 31.2 parts by
weight of N-phenylmaleimide, 30 parts by weight of allyl
20 methacrylate, 18.8 parts by weight of styrene, 10 parts
by weight of 2-hydroxyethyl methacrylate and 7 parts by
weight of a-methylstyrene dimer, followed by replaced by
N,. Then, with stirring moderately, the temperature of a
reaction mixture was increased to 70°C and this
25 temperature was maintained for 2 hours to carry out
polymerization. Then, 2 parts by weight of 2,2'-
azobisvaleronitrile was once again added, and the
polymerization was further continued for 2 hours to give
a resin solution (solid content = 31.9 % by weight).
30 This resin had an Mw of 12,000 and an MW/Mn of 2.8.
This resin solution will be referred to as “resin

4

solution (Poly s-4)” and this resin will be referred to

as “resin (Poly a-4)"



a resin solution (solid content = 32.8 % by weight). This resin had an Mwv
of 12,000 and an MN M of 2.8. This resin solution will be referred to as
"resin 20 solution (Poly s-5)" and this resin will be referred to as
"vesin (Poly a-5)". Synthesis Exanple 6 A flask having a cooling tube and a
stirrer was 25 charged with 5 parts by weiPght of 2,2'- azobisvaleronitrile
and 200 parts by vveight of praopylene glycol nononethyl ether acetate and
then charged WwYRtB®S15aPt8™By-Snsi ght of nethacrylic acid, 10 parts by

wei ght  of nono(2- mef haggykonbexyet By ldsuicaiNat e 2OnBaLt §thYr3Q WRight of
allyl nmethacrylate, 18.8 parts by weight of ~“styrene, 31.2 parts by wei ght

of benzyl neteltayyadewahd 57pgarttss ty weight of 2, aéthyl styrene di nmer,

foll owed by repl.aced N2...Then, w irrin derately, the tenperature
of & react) on MRt SABEOPIETdssdtd, HBL E5t 1S VL HESTREod A TR

mai nt ai nedsf org2y hOUr fiohBme@hiM eMHe P yeid t @ ahh@Nt héhehatrR d eacth 0o

m xture was tenperature-increased to 100C, 2 parts by wei ght of

2, 2' - azobi svalraovh$t byl wewghtowde mefdiaczibied, aahd. t h8 Bagdlsy fer ivaitdloh was
further continued f _ I\ € resi Lon (sqlid content =
32.8 % by weig ’? )Wogﬁlﬁgsgggg“%ﬁtrﬁ’alg’y\aﬁno’f\%%ﬁjlg?lgggyéﬁgeanawaoﬁ%é% Thi s

resin sol uti onveM §htbefr &Feheed lin lasimids) 20 spavt soby( Reliyh @f and this

resin will be referred to 10 _as "resin (Poly a-6)". _Sﬁ\rghesis Exanple 7 A
flask having PRRBYiLngetBBETAARE sthid r&rPasS BrHar§edhki of Styarane wnd

wei ght of .2, 2 bj va,lqr%itr'l —ﬂ?glﬁf’ ﬁ i g f | ene
gl ycol rm%@met?‘u agégeﬁlacgtgte% aonfd 0?hen C a%j géb\?t Xﬂ%%’p?ﬂlg%@é%\éht of
met hacryl i c acrelpldOepablysNpy Wheght wiath stirring moderately, the
nono( 2- net hacryl oyl oxyet hyl ) succi nate, 18.8 parts by
temperature” of a reaction mixture was increased to 70°C
and this temperature was maintained for 2 hours to carry
out polymerization. Then, 2 parts by weight of 2,2’-
15 azobisvaleronitrile was once again added, and the
polymerization was further continued for 2 hours to give
a resin solution (solid content = 32.8 % by weight).
This resin had an Mw of 12,000 and an MW/Mn of 2.8.
This resin solution will be referred to as “resin
20 solution (Poly s-5)” and this resin will be referred to

as “resin (Poly a-5)".

Synthesis Example 6
A flask having a cooling tube and a stirrer was

25 charged with 5 parts by weight of 2,2’-
azobisvaleronitrile and 200 parts by weight of propylene
glycol monomethyl ether acetate and then charged with 20
parts by weight of methacrylic acid, 10 parts by weight
of mono(2-methacryloyloxyethyl)succinate, 20 parts by

30 weight of allyl methacrylate, 18.8 parts by weight of
styrene, 31.2 parts by weight of benzyl methacrylate and
7 parts by weight of a-methylstyrene dimer, followed by
replaced by N,. Then, with stirring moderately, the

temperature of a reaction mixture was increased to 80°C



wei ght of styrene, 51.2 parts by wei ght of benzyl 20 nethacrylate and 7
parts by weight of a-nethylstyrene diner, followed by replaced by N2. Then,
with stirring noderately, the terrperature of a reaction m xture was
increased to 70C and this tenperature was naintained for 2 hours to carry
out polynerization. Then, 2 parts by 25 weidght of 2,2'-azobisvaleronitrile
was once agal n added and t he pol yneri zat|on was further continued for 2

hours to gi ver’d r BB §8F“§?F|r8ﬁu(rseol"f%s At Bhe 1R€42 18 To2hIOURS iRt )CAHRY s
resin had an N@b@fpéngggléﬁQl%%.Nm&M@npftH%E%eégET@hsmE§§h9es%5%t'On‘Mll

be referred to as “resin solution (Poly s-7)" and this resin wl|
referred to asetipesanhufPeliycaectsed [tE)/alﬁumd ,onz fpnatrt:’snbpl wgsgand ozfdhe5| on]

53 Exanmple 1 Xt ur .con ai_nin arts ht of xture of C. I.
P grent | Red ﬁ%tﬁz 81 503 Bttt Erad sgaP a9rae s B ot (5 gh

ratio) as an ( eﬁeahu@nl@a@arﬂ@rthyemaﬁtlﬁﬁe@ gper by ABY dsuppiéed
by Bl GCHEMVE APA as a dlsperS| g agent and 100 parts by weight of ethyl

3- et hoxypr opi ohatesas aoédlt\}@ﬁlt xeenb@dt dirsper §ed Wivt wedl dhtahond Fi ne

MII (trade nape ggd or %% af, dianet e 4. gnmnsplﬁg%ed&by I\gtsubl shi

10 Materi al Corporafl on hours to prepare a pig | spersi on.

Then, 100 parts by wehgbt rebihhecahavieorpi@iENtbe dréperseantot g resddin
solution (Poly s-1) in an amount corresponding to a resin (Poly a-1)

content of 70 $akEsien Hyokyi ghts) “asnd (Byial kapinsyidpl &er ésqfr?r%ip%@ts by

wei ght of .dip ae it aggrylate as a (C polyfunctional nononer,
50 parts bg} We?%jhtﬂé%mf gbl@e)& ¥

et hyl - 6- ( 2- et hyl benzoyl) 9. H. - carbazol - 3-yl )-ethan-1- oneoxi me- O acetate as
a (D) photopol yaer} 28t Lo vample 7
A flask having a cooling tube and a stirrer was

charged with 5 parts by weight of 2,2'-

15 azobisvaleronitrile and 200 parts by weight of propylene
glycol monomethyl ether acetate and then charged with 20
parts by weight of methacrylic acid, 10 parts by weight
of mono(2-methacryloyloxyethyl)succinate, 18.8 parts by
weight of styrene, 51.2 parts by weight of benzyl

20 methacrylate and 7 parts by weight of a-methylstyrene
dimer, followed by replaced by N,. Then, with stirring
moderately, the temperature of a reaction mixture was
increased to 70°C and this temperature was maintained for
2 hours to carry out polymerization. Then, 2 parts by

25 weight of 2,2’ -azobisvaleronitrile was once again added,
and the polymerization was further continued for 2 hours
to give a resin solution (solid content = 32.8 % by
weight). This resin had an Mw of 12,000 and an MW/Mn of
2.8.

30 This resin solution will be referred to as “resin

solution (Poly s-7)” and this resin will be referred to

as “resin (Poly a-7)"

[Evaluation for chippings and adhesion]



20 initiator and 1,000 parts by weight of propylene glycol nononethyl ether
acetate were mxed to prepare a liquid conposition (r-1). Then, the liquid
conposition (r-1) was applied onto a soda glass substrate and an applied

|4 quid conposition 25 was pre-baked at 80C for 2 mnutes to forma coating
film Then, the coating filmwas irradiate&3through a 90 micron-w de-stripe
pattern photomask with_radiation including wavel engths of 365 nm 405 nm

and 436 nm at ZFA™@kPodure dose of 5,000 J/ma by nmeans of a high-pressure 30

mercury |anp. Then, AhgigblstraletwahidgresGeshifsapydeueberi kg sol ution
that was a 0.04 wt % potassi um hydroxide aqueous solution, at 23C for 1
m nute to carryixpuredefeCopnemigmant tRedh 2He wibbt Fafle Wagmeashete Waw

ul trapure wate nd,_air-dri.ed. 54 n, the.resultant stripe ttern S
observed thr ou%?]gaagcﬁnfﬁaﬁgwel% t?8ZE§1 dV5s885e ﬁaotjs%)ov\flﬁhﬁg‘ n@‘ @ﬁ%‘b‘%,\rﬁb
was found Bn the patter Byvagei t dﬁwq)la%m i 2061t he Higg gy I mto the
substrate was exclgl | ent. y5 E)%?r}]%l e 2 Ali quig}acorrposi tiu%%q(lr- 2) 1}Was pr epar ed
in the sane nRAFGEHEME TAPENAMSISe a1 dheegirs gt aghBtr asidn 1989 wmawys ¥Pol y
s-1) was repl dwthsth Siqn .0 ) n..ampunt
correspondi ngq?%l%%egffne?sé’l y3a-e})q{&8épn]?%é1f8% t%oggar%tss rl;‘/%v\neti g “and a

coating film ofiikde aabowd sienpasd twbbhwas Dfiemercl opike sMdal1gl @3ade hdge,
same nmanner as in Exanple 1. Then, the coating filmwas irradiated through

a 90 15 micrdpead dBidtr i(peagatiame ot bniskniv EHPPadEs: Pyh MItRUR/ES
‘Q’ave' ength Ofbp]§§%5_‘gl ég§g%@aacrl%n£53%c%n P _llﬁ&JrSXEBSgEgg%%e a05%i§r9@r9t I/ e
y nmeans of a high-pressur mercury | anp. en, the substrate I mer sed
in a devel opidissetraipan that was a 0. 04 wt % pot assi um
Then, 100 parts by weight of the above pigment
dispersion, the resin solution (Poly s-1) in an amount
corresponding to a resin (Poly a-1) content of 70 parts
15 by weight, as a (B) alkali-soluble resin, 80 parts by
weight of dipentaerythritol hexaacrylate as a (C)
polyfunctional monomer, 50 parts by weight of 1-[9-
ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl) -ethan-1-
oneoxime-O-acetate as a (D) photopolymerization
20 initiator and 1,000 parts by weight of propylene glycol
monomethyl ether acetate were mixed to prepare a liquid
composition (r-1).
Then, the liquid composition (r-1) was applied onto
a soda glass substrate and an applied liquid composition
25 was pre-baked at 80°C for 2 minutes to form a coating
film. Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m* by means of a high-pressure
30 mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with

ultrapure water and air-dried.



20 hydroxi de aqueous solution, at 23C for 1 mnute to carry out
developnent, and then the substrate was washed with ultrapure water and
air-dried. Then, the resultant stripe pattern was observed through a
scanni ng el ectron mcroscope to show that no 25 chipping was found in the
pattern and that the adhesion of the coatirit filmto the substrate was
excellent. Exanple 3 A liquid conposition (r-3) was prepared in the sane

30 manner as in ExanpR€nt &keepietthidiatthes FesPR EBFG?F@nW%ﬁ%ﬂgﬁ%gﬂSdmas
replaced with %?foﬁ%ﬁ'@ S 101y (F0dy % onB%leOQES@%DwH éﬁgﬁﬁﬁ? 89 to a

resin (Poly a- ntent of 70 Pparts by wei ght a coating t he
above conposi tthhpmagf wearseEcoma Sodahgl psstennt b.eds&rlrratSB:hemar&ﬂeesaenl n
Exanpl e 1. Then e coati,ng filmwas irradi d through a 90

m cron-wi de- st?FpE Faf e (ﬁ wgbmﬁ?ﬁ ?HgﬁgFPBﬁ Warre ST St SRvel engt hs
of 365 nm 5405 nm and 436 nmat an 5 exposure dose of 5,000 J/n2 by neans of
a high-pressure nercury |anp. Then, the substrate was immersed in a

devel opi ng soIEKBmpleh@t was a 0.04 mﬂ@bpotassiun1 hydr oxi de aqueous

solution, at 23C for m_nute to carr el opnent t.he

substrate was mashedAw}ﬁﬁufg JYTE L? %deﬁ rPE?PS&'%T rk?% Same
resul tant striggnpatt gign 1\ﬁa$xcab@ﬂré/eﬂ ekeépughhatsctwémmlei esd 1 @ion

m croscope to show that no chipping was found in the pattern and that the

adhesi on  of t hBodFasi-Ag MasmuertaeedupsthatbBenassdrcdqlatiion 5(Bxhyipfe 4 A
L du 8 SoPEL ) 05l Sl P SRS e SRR TMIGET s T BYETR 3
sol ution (Pol yc6n2en4) oifn 7an pEistbe oke bghondhfigat eocatriesy rf i Rol ¢f at K¢
above composition was formed on a soda glass in the same
manner as in Example 1.
Then, the coating film was irradiated through a 90
15 micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
20 hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.
Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no
25 chipping was found in the pattern and that the adhesion

of the coating film to the substrate was excellent.

Example 3
A liquid composition (r-3) was prepared in the same
30 manner as in Example 1 except that the resin solution
(Poly s-1) was replaced with the resin solution (Poly s-
3) in an amount corresponding to a resin (Poly a-3)
content of 70 parts by weight and a coating film of the

above composition was formed on a soda glass in the same



content of 70 parts by weight and a coating filmof the above conposition
was fornmed on a soda glass in the sane manner as in Exanple 1. Then, the
coating filmwas irradiated through a 90 25 micron-wi de-stripe pattern

phot omask with radiation including mavelen%ths of 365 nm 405 nm and 436 nm
at an exposure dose of 5,000 J/n2 by neanS>of a high-pressure nercury

| anp. Then, the substrate S _i rsed in a developing solution that was a
0.04 wﬂ@bpotaé%?%ﬁ?§Oaﬁyapggﬁﬁggg%h§0us solution, at 23C for 1 ninute to

carry out devel opnefien anghéheBathe s Wistd afss Wesra@shedawehouldhd AR e
water and air-dried. Then, the resultant stripe pattern was observed

t hrough a scarhi@kcRt eédeoRtiEcoPedpe v ovenask wWotheraghiagpiany was
found in the pa rn. and d i t coating filmto the
1r§éf i & _wgg’%;ﬁegxg%h% %E‘%Xé)& 19rI1,1 Jg&a\ ﬁ% an% égﬁp(;)nsn} ta}tonartr-S)

substrate was excellen Mparati ve EXanple i qbi

was prepared idxpdeus@nBosaapiiers a9 o /Mméamyl eeheXaepta t haght beesesire
solution (Poly s-1) was replaced with the resin solutjion (Poly s- 5) in an
anount cor r es JOREFWEY t 52BPr esTREPPol Y ea sHPstagitiemapfimmepaets 1By awei ght

and a coating cﬁé&%@%ﬁ%ﬁs&u@%&eﬁgﬁﬁéiaP”o NG &:?;%{Tﬁgt%siuﬁpda glass in

the sane manner anple 1. e coating was | rradi ated
through a 90 Hy&reRn:dedeqgakbbuge spatiteirich phot opeRK bt h1 radhateono icaghydi ng
wavel engt hs of 365 nm _405 nm and 436 nmat an 15 exgosure dose of 5,000
J/n2 by neans Pt ARy GhOPRERSr &1 yianpbSHeatet Wessuisthed ¢/ vids

imersed K@ a gﬁgpgngagg&u%5@1éﬂyﬂdgfgaa.0.04 wt s potassium hydroxide
aqueous solution, at 23C for 1 mnute to carry out devel opnent, and then
the substrate was wdBhed, wehk 26 sulltteayturss migterpandeanr wdsi ethseTiverd, t he
resul tant Strigﬁ%@@éﬁegns%g%ng%%e%ﬁ%%tron microscope to show that no
chipping was found in the pattern and that the adhesion
of the coating film to the substrate was excellent.
15
Example 4
A liquid composition (r-4) was prepared in the same
manner as in Example 1 except that the resin solution
(Poly s-1) was replaced with the resin solution (Poly s-
20 4) in an amount corresponding to a resin (Poly a-4)
content of 70 parts by weight and a coating film of the
above composition was formed on a soda glass in the same
manner as in Example 1.
Then, the coating film was irradiated through a 90
25 micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m® by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
30 hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.

Then, the resultant stripe pattern was observed

through a scanning electron microscope to show that no



t hrough a scanning el ectron m croscope to show that no chipping was found
inthe pattern and that the adhesion of the coating filmto the substrate
was excellent. 25 Exanple 5 A mi xture containing 40 parts by weight of a

m xture of C.1. Pignent Blue 15:6 with C. 1. Pignent Violet 23 at a ratio of
90/ 10 (weight ratio) as an (A) 30 pignent, 580 parts by wei ght of Disperbyk
2001 (supplied by Bl GCHEME JAPAN) as a dispersing agent and 100 parts by
wei ght of et hy¢thBoRiRexypFofcsmst dashe saveprnwasd whréd tihed adhsrererd

wi th a Di anon i tr ] e di ter 0 mm
supplied by Mdcfgugl%%Eéyghﬁgﬁr]iﬂg[%wﬁ%%?%f%%a%re’%ﬁ ﬁ%&%sﬁlecggtp'r epare a
pi gnent di spersion Then, 100 parts by weight of the above pignent

di spersion, the resin solution (Poly s-1) in an anount 5 corresponding to a

resin (Poly a-99"R¥REEAVCSOF*8OPI& t's by weight, as a (B) alkali-soluble
resin, 70 garts by wewg{oliaf c@hg%tiﬁr%%]p(%;9;1_%&@95@55%@ 3% 2 HO)same

pol yfuncti onal nononer, parts by wel
et hyl - 6- ( 2- netthgmhivenzayl 1n9 EMampdrebaz xSyt ) Ebahabhhk Yesimemdlrzibracet at e

as a (D) photopol ynerization initiator d 1,000 part wei ght_ of
pfopyl(_e)n_epgl ycg?oy}ﬁnﬁlbirgt IWS—?‘IS §Iteﬁ’:§talc§cdgt"é]ta@“\/\}él?% ﬁ?géﬁ‘ I%BR%ﬁtéﬁlé?egPaP]tY otr d
conposi tion (rsf)inTARNambl@t! it LUMPShE | 08 &' rBEiWag pRAR) iedonto 15 a

soda gl ass substrate and an applied |'iquid conposition was pre-baked at 80C
for 2 mnutes contenm afcddt pagts idynweight anéd sogratdnmi Ifmlwmaof rtkeli at ed

t hrough a.90 'crgn-wﬁde-sl r.id%e at tern otomaslé iLth ra%i atiot eincI udi ng
wavel engt D or 3EEE P MEEE Ik Bnd e RAT & 30°eXRodure Hate e STt
J/n2 by means windebi gB- phesxumplarercury lanp. Then, the substrate was
imersed in a

Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an

15 exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with

20 ultrapure water and air-dried.

Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no
chipping was found in the pattern and that the adhesion
of the coating film to the substrate was excellent.

25
Example 5

A mixture containing 40 parts by weight of a
mixture of C.I. Pigment Blue 15:6 with C.I. Pigment
Violet 23 at a ratio of 90/10 (weight ratio) as an (A)

30 pigment, 10 parts by weight of Disperbyk 2001 (supplied
by BIGCHEME JAPAN) as a dispersing agent and 100 parts
by weight of ethyl 3-ethoxypropionate as a solvent was
mixed and dispersed with a Diamond Fine Mill (trade name,

bead mill (bead diameter 1.0 mm) supplied by Mitsubishi



devel opi ng solution that was a 0.04 wt % potassi um hydroxi de agueous
solution, at 23C for 1 mnute to carry out devel opnent, and then the
substrate was washed with 25 ultrapure water and air-dried. Then, the
resultant stripe pattern was observed through a scanning el ectron

m croscope to show that no chipping was félnd in the pattern and that the
adhesion of the coating filmtg the substrate was excellent. 30 Exanple 6 A
li quid conposiMatdir i 7§°m§rBFéB§r Jed 9t thd'Yare CARRKEPAES Pn Pt 5
except that thgd ﬁéf L §Qlution (Poly s-1) was replaced with the resin
solution (Poly s~ 58 2) in an anount corresponding to a resin (Poly a-2)
content of 80 parts ﬂti}em\ei yho padta byavienglHt lofi ofhe heboabope gnemposi tion

was formed on soda ass n t he .same _ manner,as_in Ex le S. 5 Then, the
boat 1 ng Tr 1 m R TR SEhENF BaiR Bdo e THIL: GASHY GB- 1 1 Lo A AR

phot omask wi t heda6l §455:981 ni n@bual Re JwaY el g) NS- Pf 36RtBRL 435 syMAL £#36 nm

at an exposure dose of 5, /s by nmeans ‘of a high-pressure nercury
| anp. Then, t ey subsyhiat eaWas |Weﬁ§éf@141rrsplmoh©vie¢6pnmg7§ommt@1 Irshat was

a 0.04 wt%potaSS| ydr ox eaq ol.ution 3C_for inute to
carry out deve‘?lt% ?P %ﬁ@ef‘ﬁ ibsjt r%?}%aﬁ%gyéﬁgﬁeaswat h~"ul trapure
wat er and ai r-@lﬁﬂun&b@@nalhﬁoh%iélﬂ argo Pdttpe Pat veighwasprohseroed 15

through a scanning el ectron mcroscope to show that no  chipping was found
in the patter rﬁfdﬁdlt%aﬂtﬁ@tbc?ﬂﬁ@@in@t@yldf % e t%lﬁb@aéoernVﬂé -efdagitst r at e

was excel | gnt. 4%3@ 29 Acki qui ddh @ypﬁ% Oﬁg_mg} Vas ;Rpepared in the
sane manner as'§w arrp 3 except that the resin solufion oly s-1) was
replaced wth irfiec t®&son anbutli, 0no( Peints-by weight of propylene glycol
monomethyl ether acetate were mixed to prepare a liquid
composition (r-6).
Then, the liquid composition (r-6) was applied onto
15 a soda glass substrate and an applied liquid composition
was pre-baked at 80°C for 2 minutes to form a coating
film. Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
20 exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
25 ultrapure water and air-dried.

Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no
chipping was found in the pattern and that the adhesion
of the coating film to the substrate was excellent.

30
Example 6

A liquid composition (r-7) was prepared in the same

manner as in Example 5 except that the resin solution

(Poly s-1) was replaced with the resin solution (Poly s-



3) in an anount corresponding to a resin (Poly a-3) content of 80 parts by
wei ght and a coating filmof the 25 above conposition was fornmed on a soda
glass in the same nmanner as in Exanple 5. Then, the coating filmwas

igradi ated through a 90 mcron-wi de-stripe pattern photomask with radiation
i ncl udi ng wavel engths of 365 nm 405 nm an®8436 nm at an 30 exposure dose of
5,000 J/n2 by neans of a high-pressure nercury |lanp. Then, the substrate

was i mrersed i %) alld@PePBRURG SQURSHPIGERIWES & 964wt Fqdot &3 lum

hydr oxi de aque SRLULiEOR, ]_2%6 fweli fhOULE5t 9 LEY ncdPUWi 19eViet appent ,
and then the sﬁﬁg%rate was wg’s%he vkv{y?hw arg@%g uiitra%g)?g \?/gferl g‘ﬁﬁai r-dried.
Then, the resuhbant sbmppe ifpdtdremasvaoohsdrorda tbdaugh assscannihe sheet ron

m croscope to show that no ch%&gfn%%mas found in the pattern and that the
adhesi on 5 of P#ROEHafPnd ¥ A0 M substrate was excel lent. Exanple 8 A

liquid comgosition (th@h, WapePRRAMef if} tlhey$8MBrrfBREeE A Hrib UGl $0 5
except that the resin solution 10 (Poly s-1) was replaced with the resin

sol ution (Pol ynscrdh-wadgn samigp®t orreaspopld hgmaskawisdi mra@dicityicen 4)

content of 80 parts . by weight and.a coati film t he OVEe. conposition
was forned on n%%‘dgl 9a¥§g’ieﬁeﬂ$ce£hssa r %g%nlé?"aé%nnﬁg eX B Fhed the
coating filmwagpbshiadi doe@ WF APV @ Bn® B e def Shr hpghpahle®igure
photomask with radiation including wavel engths of 365 nm 405 nm and 436 nm
at an exposur@e¥essyof agpo00TheRR BRemsamstgrate Wayh- phassged imescury

2004w Ropot 2L oar Faraiad Th 5t B F o N Rt e o
carry out deve|@pBRibe aRGdARN ddiEutSibS] ratecwes peshedmihiile to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.
Then, the resultant stripe pattern was observed
15 through a scanning electron microscope to show that no

chipping was found in the pattern and that the adhesion

of the coating film to the substrate was excellent.

Example 7

20 A liquid composition (r-8) was prepared in the same
manner as in Example 5 except that the resin solution
(Poly s-1) was replaced with the resin solution (Poly s-
3) in an amount corresponding to a resin (Poly a-3)
content of 80 parts by weight and a coating film of the

25 above composition was formed on a soda glass in the same
manner as in Example 5.

Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an

30 exposure dose of 5,000 J/m® by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium

hydroxide aqueous solution, at 23°C for 1 minute to carry

out development, and then the substrate was washed with



ultrapure water and air-dried. Then, the resultant stripe pattern was
observed 25 through a scanning electron m croscope to show that no

chi pping was found in the pattern and that the adhesion of the coating film
too the substrate was excellent. Conparative Exanple 2 30 Aliquid
conposition (r-10) was prepared in the saf® manner as in Exanple 5 except
that the resin solution (Poly s-1) was replaced with the resin solution
(Poly s-5) in wteapene doreespoddiadig tdriedesin (Poly a-5) content of 80

parts by wei ght and coating fil f. .60 .the above conposition was fornmed
on a soda glass in tﬂ’éen‘sa{%r%grrﬁﬁﬁmrlggg(%i o lgj%l%a%t?e’iﬂevr’\?st ﬁesggé’teld;\g film
was irradi at ed: Hiagigha as 88nniher @n-ewtders tiii deo Pebper SopBbbMTRIG tMid

radi ation 5 including wavel engths of 365 nm 405 nm_and 436 nm at an

exposure dose PHERDBY YARRIEYNAeaRs thie Pk frprasdurBatnEheurdhafiPn Then,
the substrat edy\?stl‘lmééggng”fﬁllmd@éat% ’Eﬁﬁﬂi’éﬁ%”wégaéx‘é@il%n% 04 wts
ro S at 2 or

pot assi um "hy X1 de aqueou ol ution, m nute to carry 10 out
devel opnent, and then the substrate was washed with ultrapure water and
air-dried. Then, the resultant stripe pattern was observed through a
scanni ng el ect? "R &rBscope to show that no chipping was found in the

pattern and that the, afifiest 8NcdmpBk ikASLOAING d f%%@p&?@ds%s%%t & S

excellent. Exanple 9 A m xture ctontaining 40 parts by Wweight of a mxture
of C. 1. Pigmemameena86in ERa@plle B grardpt20thét | the 156san solattieorof 50/ 50

(umalt L 901°)od0ParLs ooy, YLal o B aPeLIi200E (auBp e 8 GTENE
3- et hoxypr opi ofiat £n agn aag8liMeNE Wae FPORIL AN 6li sPeesed (woltly & -dijanond fine
mll (trade nane, bead mll (bead
content of 80 parts by weight and a coating film of the
above composition was formed on a soda glass in the same
manner as in Example 5.

15 Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m’° by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a

20 developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.

Then, the resultant stripe pattern was observed

25 through a scanning electron microscope to show that no

chipping was found in the pattern and that the adhesion

of the coating film to the substrate was excellent.

Comparative Example 2

30 A liquid composition (r-10) was prepared in the
same manner as in Example 5 except that the resin
solution (Poly s-1) was replaced with the resin solution
(Poly s-5) in an amount corresponding to a resin (Poly

a-5) content of 80 parts by weight and a coating film of



25 dianeter 1.0 nm supplied by Mtsubishi Miterial Corporation) for 12
hoursto prepare a pignent dispersion. Then, 100 parts by weight of the
above pignment dispersion, the resin solution (Poly s-1) in an anmount 30
corresponding to a resin (Poly a-1) content of 80 parts by weight, as a (B)
al kali-soluble resin, 80 parts by weight &0 dipentaerythritol hexaacrylate

as a (C polyfunctjonal nononer,, 30 parts b ight of 1-19- .
cthyl <6, (2 met YT sEHOTEI 5 OBBRE Kk B AR S oL GPYete Rine: 3685 GHERa ridt GhEet at e
as a (D) phot opghynBahaali @R iNigdAtOre and 1, 000 parts by wei ght of

propyl ene glycol nononethyl ether acetate were mixed to prepare a liquid
conposition (r-11). Bh&hentheheokitduiad fciokmposas i onrediatpdngdramedl ed S®nt o

a soda glass substrate.and _an. |i | i qui Q si tion _was. pr.e-baked at
800 T or U2 m ndt b Pl s e b bR e BRIBRS wi s Rt b

irradi ateds t hieeohdang0waivel@mgdie-ct 139 pal t 208 pRoLAASIE eMrin &l an
radi ati on including wavel engths of 365 n 405 nmand_ 436 nm at an exposure
dose of 5,000 SFPRSBYenBass 6f &, HQYnIPredsumeans cof yal Bigh-Pressunee

substrate was mé?%ggggqah a gﬁgﬁLoQgggﬁiyﬁg%%gggﬁqé YARedsQq04 Mm%

pot assi um hydr ox ueouas solution, mnute to carry out
devel opnment, adelvébepihke selhstircat eehavaswadshed. out weal tooapisss wwat er and
air-dried. Then, the resultant stripe pattern was observed through a

scanni ng el ectRYAraxéfgs eapes SoMitier, nt 2RTQpiay ha®ipvtiad ton csiey

pattern ang thahet H@v@iq’%‘foﬁlie‘?& 20y dihe, copdl QQb%:L:@tteo Wl WHRId %)ﬁ%ﬂ"a:am

excel lent. Exanple 10 't qui'd conposition (r-1 was prepared 1nt

manner as in Bxanphpu®eewespr tamd die-deseéd. 25 solution (Poly s-1) was

replaced with the re%hgnéokg%i%%sultant stripe pattern was observed
through a scanning electron microscope to show that no
chipping was found in the pattern and that the adhesion

15 of the coating film to the substrate was excellent.

Example 9
A mixture containing 40 parts by weight of a
mixture of C.I. Pigment Green 36 with C.I. Pigment
20 Yellow 150 at a ratio of 50/50 (weight ratio), 10 parts
by weight of Disperbyk 2001 (supplied by BIGCHEME JAPAN)
as a dispersing agent and 100 parts by weight of ethyl
3-ethoxypropionate as a solvent was mixed and dispersed
with a diamond fine mill (trade name, bead mill (bead
25 diameter 1.0 mm) supplied by Mitsubishi Material
Corporation) for 12 hours to prepare a pigment
dispersion.
Then, 100 parts by weight of the above pigment
dispersion, the resin solution (Poly s-1) in an amount
30 corresponding to a resin (Poly a-1) content of 80 parts
by weight, as a (B) alkali-soluble resin, 80 parts by
weight of dipentaerythritol hexaacrylate as a (C)
polyfunctional monomer, 30 parts by weight of 1-([9-
ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl)-ethan-1-



(Poly s-2) in an anount corresponding to a resin (Poly a-2) content of 80
partst by weight and a coating filmof the above conposition was fornmed on a
soda glass in the sane manner as in Exanple 9. 30 Then, the coating film
was irradiated through a 90 mcron-w de-stripe pattern photomask wth

radi ati on including wavel engt hs of 365 nmél405 nm and 436 nm at an

exposure dose of 5,000 J/n2 by nmeans of a high-pressure nercury |anp. Then,
t he substrate YREOXEHEr Qedcefaiess2s devdlopphgtebplymerizRatialas a 0. 04 wt %

pot assi um hy i u S SOl i t 1 _m nut car t
devel opnent, g{nlgi(‘lfg%%g?hgﬁsﬁuéégbro?t @Oi\/%atssam%%ﬁ‘g%li%ﬁ‘fho%%#@ t}%élewa@é?c%d
air-dried. 5 Themométhkylestheaniacetrdtpe watd enhxeds tobpeeypade tahrloighi @
scanni ng el ectron m ¢roscope to show that no chipping was found in the
pattern and t 2®"PR8I5YRBsi(&11df- the coating filmto the substrate was

excel l ent. 510 Exanplehdd Achbadid Q@RI ON: {&n 1&-\;@@? RaePaLed didy the
sanme manner as in Exanple 9 except that the resin solution (Poly s-1) was

repl aced with ¢meorassndsolbgltisen sulfdinatse Jndnannappddetd ddroneisponding to a
resin (Poly 15 a-3) content of 80 parts b% wei ght _and_a coating filmof the
above conposi tFYRPAREEEBPN¥ESoRTE RAKELYIAss8P i ther 2ahdnHhRSetcadanh 2

Exampl e 9. Thefoat PggCeRUNY ThEM Wasel IdRH LA {1 W8 8rPQdiated
m cron-wi de-stripe pattern photomask with radiati on 20 incl udi ng wavel engt hs

of 365 nm 405thneaghd 438 Onmisgtrcar wideostiur Epeopet b rs, PHO tHmaEywintdans of
a high-pressure_ .nercury.lanp...Then tt}e su stra%ne S_1i rsed in . a
Gevel opi nddeol (RFORE LG iRTRg B Rad iy ate Bk 2 RSGPhn e oqubail
solution, at 286 fan dtMaAUlekpddsaal Idogd Sfits devel opi@nby mBdnkheF the
substrate was washed with ultrapure water and air-dried.
high-pressure mercury lamp. Then, the substrate was
immersed in a developing solution that was a 0.04 wt%
potassium hydroxide agueous solution, at 23°C for 1
15 minute to carry out development, and then the substrate
was washed with ultrapure water and air-dried.
Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no

chipping was found in the pattern and that the adhesion

20 of the coating film to the substrate was excellent.

Example 10
A liquid composition (r-12) was prepared in the
same manner as in Example 9 except that the resin

25 solution (Poly s-1) was replaced with the resin solution
(Poly s-2) in an amount corresponding to a resin (Poly
a-2) content of 80 parts by weight and a coating film of
the above composition was formed on a soda glass in the
same manner as in Example 9.

30 Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m’ by means of a high-pressure

mercury lamp. Then, the substrate was immersed in a



Then, the resultant stripe pattern was observed through a scanning el ectron
m croscope to show that no chipping was found in the pattern and that the
adhesion 30 of the coating filmto the substrate was excellent. Exanple 12
A liquid conposition (r-14) was prepared in the same manner as in Exanple 9
except that the resin 63 solution (Poly s62) was replaced with the resin
solution (Poly s-4) in an anount cqrresponding to a resin (Poly a-4)
content of 80 %%Y?%OByn%FSHPt&ﬁ@ Fhadatiary 3i ¢ nPof WEEhB OSSR Whnposi ti on

was fornmed on . glass. . h N oASc | : 9, T he
coating film \A&éf(?gég%ag é& etg H%o%’&l%a&g ! gtgr%%-(gvif egsﬁﬁgghggt ft er %%r%r)l
phot omask wi t howtaddeatrednpment|, uding tieare! Emgt sisbeft r366 wams A4G5hed antt 436 nm

at an exposure dose of 5,000 J/ by ans.of a high-pressure 10 nercury
| anp. Then, tHeISEBREF&t 3a&§§ iaﬂr‘%r‘asle’ﬂ'rgﬁ%d‘ devel opi ng sol ution that was a

0.04 wt % petassi um HydpOXtHe 2@ERARROIdd OFe BhtE8enf Qhsl dHsaukaed 0 carry
out devel opnent, and then the substrate was washed with wultrapure water and

air-dried. 15 Thepughhe sesuniag sshedtpeoparierasaapeoboesheay tiatough a
L G R N T T IR
excel l ent. 20 &onpreatbyeibgamlion XA dhduseb0ARO81 When edcelB)es pr epar ed
in the same manner as in Exanple 9 except that the resin solution (Poly
s-1) was replaced with the resin solution (Poly s-5) in an anount
gg;{ i(ars]po][\q:ong I%anflﬁigs-g'i (Poly 25 a-5) content of 80 parts by weight and a
g filmo e above conposition was fornmed on a soda glass in the
sane nmanner as in Exanpiqufd themposdite croattyip f i vaswpsepratadi dtredldr ough a
90 same manner as in Example 9 except that the resin
solution (Poly s-1) was replaced with the resin solution
(Poly s-3) in an amount corresponding to a resin (Poly
15 a-3) content of 80 parts by weight and a coating film of
the above composition was formed on a soda glass in the
same manner as in Example 9.
Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
20 including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
25 out development, and then the substrate was washed with
ultrapure water and air-dried.
Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no

chipping was found in the pattern and that the adhesion

30 of the coating film to the substrate was excellent.

Example 12
A liquid composition (r-14) was prepared in the

same manner as in Example 9 except that the resin



m cron-w de-stripe pattern photomask with radiati on 30 includi ng wavel engt hs
of 3685 nm 405 nm and 436 nmat an exposure dose of 5,000 J/nR2 by neans of
a high-pressure nercury |anp. Then, the substrate was inmersed in a

devel opi ng solution that was a 0.04 wt % potassi um hydroxi de agueous
solution, at 23C for 1 mnute to carry i 643 out devel opment, and then the
substrate was washed with wultrapure water and air-dried. Then, the

resul tant strigelpaionr iPady cbder wab X¢p bughdawsthntingg nelsdat romlution

m croscope to show that ,no_ 5 _chi ppi found.in th patter.nﬁ{}d hat the
adhesi on of thgp%%,%tlsn%)fillnmatnoat“ﬁd;u%@tjbég@?ra?%gagglggcgﬁ ént". ="' a?i ive

Exanple 4 A liguiy eenpesitt iodn g0 oyt svasy phepghedand theoakd ripnei YmNeer as
in Exanple 1 except that the resin solution (Poly s-1) was replaced with
the resin sol WER®N2PPPE| FORPOSiti Gh B UFPTEBRr 8B8p8ndiol§ 130-38 T &t nt ol v

a-6) content o;arﬁg Bgéhﬁxbés"‘@i fl-f)?zﬁ:g@lé‘ goating filmof the above
a glass

conposition was tforned on a so in the 15 sane manner as in Exanple
1. Then, the coatingThehm vae icoemadirat e Innrwaghi ar 861 amedr anawd: st rd pe
pattern photomask with radiati,on including wavel engths of 365 nm 405 nm

and 436 nm at BHCT@RpYSHFe SEGS@ P oI, tgpaftaits 1o T2 HiPh-Pt essure 20
mercury |anp. irﬂ@fudﬁﬂga?‘é!%%tlrﬁgecﬁ@%f MRE Skl | @Ogl nfERIORI Y HPl 4 1 o7

that was a 0.04 w % po sium hydroxi de aqueous solution, at 23C for 1
m nute to carrgxpoatirdedelsepments, Gl I freh yhensamst ofit @ haghwasikesd ue h

ultrapure _water and ai é{-dri ed, . 25 T e resultant stri ngégat.tern was
a

hen, t

obser ved ]‘tohrorﬁ%ﬁc‘ér¥p AfiPng gPE&'r&%erﬁs Z6he® 8P hoWe 10 @ber  of
chi ppi ngs wer eqépandpi Agt ke RAIHR e wdata bhenewssr @dtl=acgsumhere
pattern was partly peel ed off

hydroxide agqueous solution, at 23°C for 1 minute to carry

out development, and then the substrate was washed with

ultrapure water and air-dried.

15 Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that no

chipping was found in the pattern and that the adhesion

of the coating film to the substrate was excellent.

20 Comparative Example 3
A ligquid composition (r-15) was prepared in the
same manner as in Example 9 except that the resin
solution (Poly s-1) was replaced with the resin solution
(Poly s-5) in an amount corresponding to a resin (Poly
25 a-5) content of 80 parts by weight and a coating film of
the above composition was formed on a soda glass in the
same manner as in Example 9.
Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
30 including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a

developing solution that was a 0.04 wt% potassium

hydroxide aqueous solution, at 23°C for 1 minute to carry



the substrate. 30 Conparative Exanple 5 A liquid conmposition (r-17) was
prepared in the sane manner as in Exanple 1 except that the resin solution
(Poly s-1) was replaced with the resin solution 65 (Poly s-7) in an anount
corresponding to a resin (Poly a-7) content of 70 parts by weight and a
coating filmof the above conposition waséforned on a soda glass in the
same manner as in Exanple 1. 5 Then, the coating filmwas irradiated through
a 90 nicron-wW@@-@@VgE@PEQPFerﬁnﬁhdﬂﬁﬁhs%hﬁj$%b$5§ﬁ§?iUﬁsiWﬁﬂhﬁﬂrﬁ}th

wavel engt hs Oflhf'tgﬁ%ﬁ%e‘l%t@@ apd %%qi_argr%faédran exposure dose of 5,000 J/ne

by neans of a Ssure “mercury hen, the substrate was imersed
in a 10 devel opi ng STheth | onhhthat swas amt0. O W&o pat s shuwa shydisedwiel agueous
solution, at 23C for. 1 mnute to carr out devel opnment, and then the

substrate was WSHea wRt AC3BPLPG e et St BHET AP FORRI &8. _Sﬁ?é“h,tl't% no
resul tant stripe; palhgr RaBas AR hel Hod E OHENaAGSERARR! R LR LN

m croscope to show that a nunber of chippings were found in the pattern and
that there wer® phacesawhege fidimt dron ties palpst yapeelvad eiiceltllmntsubstrate.
20 Conparative Exanple 6 A liquid conposition (r-18) was prepared in the
same manner as in Exanple 5 except that the resin solution (Poly s-1) was

replaced with ¢hrpsestnvaokshin®le (POly s-6) in an ampunt corresponding to a
resin (Poly 25 a-%) content of "80 parts by weight and a coating filmof the

above conposition wad ioanéd cpmposdddqyl ass- 1w thes paapamwednemn ddid n
Exanpl e S. .Then, the_coatin

nicron-mﬁag-st??%% B%PPSFna%hgbgﬁﬁﬁﬁkééL ?%%%%gFEEBQ%g@h% %%Sin
solution (Poly s-1) was replaced with the resin solution
(Poly s-6) in an amount corresponding to a resin (Poly
a-6) content of 70 parts by weight and a coating film of
the above composition was formed on a soda glass in the

15 same manner as in Example 1.

Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m° by means of a high-pressure

20 mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.

25 Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that a
number of chippings were found in the pattern and that
there were places where pattern was partly peeled off
the substrate.

30
Comparative Example 5

A liquid composition (r-17) was prepared in the
same manner as in Example 1 except that the resin

solution (Poly s-1) was replaced with the resin solution



30 including wavel engths of 365 nm 405 nm and 436 nm at an exposure dose
of 5,000 J/ma by neans of a high-pressure nercury |lanp. Then, the substrate
was imMmersed in a devel oping solution that was a 0.04 wt % pot assi um

hydr oxi de aqueous solution, at 23C for 1 mnute to carry 66 out

devel opment, and then the substrate was wa$§Bed with ultrapure water and

air-dried. The he resul.tant stri pattern was, observed through a
scanni ng eIectp%ﬁfﬁiEfaicéﬁeapoaﬂﬂﬁb fﬁﬁrEFS@P%iﬁﬁgrthacﬁﬁﬁﬁﬁu; et e

found in the pat4eracAbEnthal e MeY &plaeeshhgha RALLAN NRSE DAk Lo
peeled off the substrate. Conparative Exanple 7 10 A liquid conposition
(r-19) was prejpe egboviet REMPOFHE isinwas dormedExanphe spdexdd@ss Hat the

resin sd1ﬂi(gh gb&xn é%)a?aﬁﬂwﬂyéﬁﬁﬁ%Qﬁth the resin solution (Poly s-7)

in an anount corresponding to"a res y a-7) content of 80 parts by

wei ght andsa coati ngrhiéhm ehel%okite nap@ie nt arosi treaivaedl ehretgen 2 soda
glass in the same manner as in Exanple 5. Then, the coating filmwas

i rradi ated thrpl@hoR-9gddenserdRanRfd-tarn ghoeenash pasdto a4 r adi ati on

i ncl udi ng wave f 6 at. _an. 20 r e of
51000 9/ o by rEanadEpd, vive1 ekl ¥ ALK A BT SheTRot BRGNS R0
was i mrersed idxposdegelopiengfsa@ ,WtdoT fifabywateam ). OF st BG pht peeisktire

hydr oxi de aqueous solution, at 23C for 1 mnute to carry out devel opnent,

and then the SUBSEPAYe!RAP -washEl wirth SHORYTHRIreA Sat BRCEAGLalP- @r i ed.
Then, the1gesubd @Bt oSt P8RRIk was Qhseryed ok hipuabeaaseanni ng el ectron

m croscope to show that "a nunber of chippings were found in the pattern and
that there weipdpbatde whereusatdedrut was, pat t2y°PebbedlohinuB8e thecarry

r . i
substrate out development, and then the substrate was washed with

ultrapure water and air-dried.
Then, the resultant stripe pattern was observed
15 through a scanning electron microscope to show that a
number of chippings were found in the pattern and that
there were places where pattern was partly peeled off

the substrate.

20 Comparative Example 6
A liquid composition (r-18) was prepared in the
same manner as in Example 5 except that the resin
solution (Poly s-1) was replaced with the resin solution
(Poly s-6) in an amount corresponding to a resin (Poly
25 a-6) content of 80 parts by weight and a coating film of
the above composition was formed on a soda glass in the
same manner as in Example 5.
Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
30 including wavelengths of 365 nm, 405 nm and 436 nm at an
exposure dose of 5,000 J/m* by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a

developing solution that was a 0.04 wt% potassium

hydroxide aqueous solution, at 23°C for 1 minute to carry



Conparative Exanple 8 A liquid conposition (r-20) was prepared in the sane
manner as in Exanple 9 except that the resin 67 solution (Poly s-1) was
replaced with the resin solution (Poly s-6) in an anmount corresponding to a
resin (Poly a-6) content of 80 parts by weight and a coating filmof the
above conposition was formed on a soda gla$§ in the 5 same manner as in

Exanple 9. Then, the coating fil.mwas irradiated through a 90 .

o b i de St S SHE LOPHE R0t GRS ERAT 1% AP IR bAE CP P RdAS RER T EHyt hs
of 365 nm 403 N @pdré3QabBraand o i@xXpDsik®. dose of 5,000 J/n2 by nmeans of
a high-pressure 10 nmercury |anp. Then, the substrate was imersed in a

devel opi ng sol uti on Ther. waBearesud tas Pt eiRs upd t R§HRoWRGe CRGEIOIR

sol ution, at %%Cr%géh1a{“ﬁQ‘a{hﬁtiﬁqu%elre@’,\%&&“m%i‘%88 .“Eg_ %T;g;&r*{%é tksfe]e

substrate was Was W ure er and air-drie hen,

resul tant strimpemipett 6ENcHappahser wedre tivwighia shanphigeerecndthat
m croscope to show that a _nunber of chi ppings were found in the pattern and

that there wefeeBEnHABEr PORCHSatEE BhRE PR eYASWRATBat PEe Lk %t of f t he

substrate. 20 tngpgﬁggidgtEiarrpl e 9 Aliquid conposition (r-21) was prepared
in the sane nmanner as in Exanple 9 except that the resin solution (Poly

s-1) was replaced with the resin solution 25 (Poly s-7) in an anount
corresponding to a resin (Pol a- 77) content of 80 parts by weight and a
coating film ocfom}P?l’éa’éBK@eE&‘&\F/Pﬁ&ﬁ thon was formed on a soda glass in the

same manngp as in EXAMPLguda EBMBodifta dipali ngof Ik neebbiad akedddirough a
90 30 mcron-w de-stripé pattern photomask with radiation including
wavel engt hs ofs®66 mann4osasmiandEx4@® en ateapept that the resin

solution (Poly s-1) was replaced with the resin solution

(Poly s-7) in an amount corresponding to a resin (Poly

a-7) content of 80 parts by weight and a coating film of

15 the above composition was formed on a soda glass in the

same manner as in Example 5.

Then, the coating film was irradiated through a 90
micron-wide-stripe pattern photomask with radiation
including wavelengths of 365 nm, 405 nm and 436 nm at an

20 exposure dose of 5,000 J/m® by means of a high-pressure
mercury lamp. Then, the substrate was immersed in a
developing solution that was a 0.04 wt% potassium
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with

25 ultrapure water and air-dried.

Then, the resultant stripe pattern was observed
through a scanning electron microscope to show that a
number of chippings were found in the pattern and that
there were places where pattern was partly peeled off

30 the substrate.

Comparative Example 8
A liquid composition (r-20) was prepared in the

same manner as in Example 9 except that the resin



exposure dose of 5,000 J/n2 by nmeans of a high-pressure nercury |anp. Then,

the substrate was imersed in a developing solution that was a 0.04 w %

pot assi um 68 hydroxi de aqueous solution, at 23C for 1 mnute to carry out

devel opment, and then the substrate was washed with ultrapure water and

air-dried. Then, the resultant stripe patté&’n was observed 5 through a

scanning electron mcro coag to_show that a qgnber of . chi ppi.ngs were, found
r

in the patterPAHC1PRt (PPh¥r & er 38 FFEICYT P hBeSPRh &S TatTRrt 1RR
partly peel edgffythessubst bat amckhd RtsbORaiAg vel kage Nl diswn ¢ ati o]
The liquid resin conpositions obtained in Exanples "1 to 12 and Conparative
Exanpl es 1 to & &kerecnpphtedf 8\ HRaREsPin wobdkt, and sodeadliass Substeht es
on each surfqie of, whi ch an SL%Q filn1hqp Pee f or ned %pr @??PreyeQ$%on of
sodi um i on el Utton*BRECafoMPESHTAFUMET i O o AeCRI Foif o8 & Buethaving a
predet er m Bed d £ hadnebegr Map@x. asidg ed. The thus-applied conpositions
were pre-baked in a clean oven at 90C for 10 mnutes to form coating filns

havi ng a thi ckness ofhdng kheaepati@arHdnm tWas cher aAgatpims hwonall & 8 at ed

with radiatiaqn, includi ngt 5 nam.and -.436. at an
exposure dose ¢ ?%b‘giagﬁgﬁgéb%e%r‘%%& %36)%?9 -%régsgg% r]‘;%rdclﬁaftgcll anp

W t hout usi ng fylpldhenaskelethghs tdie Sadsiiti at €85Wame and i3 chn Mt an
devel opi ng 25 solution that was a 0. Y pot assi um hydr oxi de aqueous

0. 04 X
sol ution, at ZPPEETE ﬁ?ﬁ@t@ftélcoé)roryj)ém‘ﬂlt e I BpHet , = BhEDrREFSEHE S
substr at eg gner e ¥Bghod Wit ULhEADUERARL SIS e ANk 345 dhidrsEWT ieE,

post - baki ng was carr t at 230C for 30 minutes to cure the coating

films, wherebydS@eledippgxelbdumdon frdratedvam 4 he. 8dbvtkapesasEiainpi xel s had

a thickness of . 1.5 m _These substrates having the pixels forned thereon
hydroxide aqueous solution, at 23°C for 1 minute to carry
out development, and then the substrate was washed with
ultrapure water and air-dried.

15 Then, the resultant stripe pattern was observed

through a scanning electron microscope to show that a
number of chippings were found in the pattern and that
there were a number of places where pattern was partly

peeled off the substrate.

20
Comparative Example 9
A liguid composition (r-21) was prepared in the
same manner as in Example 9 except that the resin
solution (Poly s-1) was replaced with the resin solution
25 (Poly s-7) in an amount corresponding to a resin (Poly

a-7) content of 80 parts by weight and a coating film of

the above composition was formed on a soda glass in the

same manner as in Example 9.

Then, the coating film was irradiated through a 90

30 micron-wide-stripe pattern photomask with radiation

including wavelengths of 365 nm, 405 nm and 436 nm at an

exposure dose of 5,000 J/m* by means of a high-pressure

mercury lamp. Then, the substrate was immersed in a

developing solution that was a 0.04 wt% potassium



and substrates having only ITO el ectrodes vapor- deposited in a
predeterm ned formthereon were attached 69 and bonded with a sealing agent
cont ai ni ng gl ass beads having a size of 0.018 nm and then, liquid crystal
M_C6608 (trade nanme) supplied by Merck & Co., Inc.) was injected to produce
liquid crystal cells. 5 Then, each of the bBqui d crystal cells was placed

in a constant-tenperature chanber at 60C and neasured for _ a voltage hol ding

ratio with a Ih¥YAFextdgsagreous sedeltHami it rad G ftaslrPigusfstemofrRyLA

model  (trade c;@émaeégp@ hedby ahQ) @ Hetf RSt @FstPdeE HQsCHadiHd PN taher e
t he appl ied voltage was 5.0 V square wave and the neasurenent frequency was

60 Hz. The voluhtgneapordl wgtea‘t la@das&uxseirltﬂ;iel nrefers to a value

| culated b t i tal cel 16. 7
1 [T seconds af or apBFFcat PonFBP 1% AP (TgehyS VAT L HaEP RSPRESy S 1 or

applicatiog oftn¥oh§RI8) sciabliegl eShous-dresk ¢ so8EopBasyr et it Wl t age
hol ding ratios together with the presence (Yes) or absence (No) of

N- phenyl mal ei mwebandoil C?ﬂpﬁ’eﬂﬁfécr%ﬁll%ﬁ egamd ninhehal rakitegsl @k vt ns and

results of ev uatl ons for ing a dhe he voIt | di ng
ratio of a i %Jl%r%l’ ygf:SI c& H%pr IogfséHt Han- 9@1&6 %?ng%ns %ﬁtﬂ?l qui d

crystal cell cspswpédnaEnt ahe tglme)st&mﬂe,ed vol tage at a predeterm ned | evel
and cannot 25 fully twist liquid crystal. u' 70 Q rn- bi COMr NNMO
r MNNDML MNdrd-Hommmmco mmmmoo mmmmt-- mr- mr mt"~

Pt -ri ﬁb r'tEégluation for voltage holding ratio]
The liquid resin compositions obtained in Examples

1 to 12 and Comparative Examples 1 to 9 were applied,
with a spin coater, on soda glass substrates on each
surface of which an 810, film had been formed for

15 prevention of sodium ion elution and an ITO (indium-tin
oxide alloy) electrode having a predetermined form had
been vapor-deposited. The thus-applied compositions were
pre-baked in a clean oven at 90°C for 10 minutes to form

coating films having a thickness of 1.8 um each.

20 Then, the coating films were irradiated with
radiation including wavelengths of 365 nm, 405 nm and
436 nm at an exposure dose of 5,000 J/m® by means of a
high-pressure mercury lamp without using any photomask.
Then, the substrates were immersed in a developing

25 solution that was a 0.04 wt% potassium hydroxide aqueous
solution, at 23°C for 1 minute to carry out development,
and then the substrates were washed with ultrapure water
and air-dried. Further, post-baking was carried out at
230°C for 30 minutes to cure the coating films, whereby

30 red pixels were formed on the substrates. The pixels had
a thickness of 1.5 um.

These substrates having the pixels formed thereon

and substrates having only ITO electrodes vapor-

deposited in a predetermined form thereon were attached
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injected to produce liquid crystal cells.

5 Then, each of the liquid crystal cells was placed
in a constant-temperature chamber at 60°C and measured
for a voltage holding ratio with a liquid crystal
voltage holding ratio measuring system VHR-1A model
(trade name) supplied by Toyo Corporation under

10 conditions where the applied voltage was 5.0 V square
wave and the measurement frequency was 60 Hz.

The voltage holding ratio as used herein refers to
a value calculated by (potential difference of liquid
crystal cell in 16.7 milliseconds after application of

15 voltage)/(voltage immediately after application of
voltage) .

Table 1 shows results of measurements of voltage
holding ratios together with the presence (Yes) or
absence (No) of N-phenylmaleimide and allyl methacrylate

20 in the alkali-soluble resins and results of evaluations
for chipping and adhesion. When the voltage holding
ratio of a liquid crystal cell is less than 90 %, it
means that the liguid crystal cell cannot maintain the
applied voltage at a predetermined level and cannot

25 fully twist liquid crystal.
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fromthe group consisting of an aromatic vinyl conpound, indene or a

deri wative thereof, an unsaturated 15 carboxylic acid ester conpound, an
unsaturated carboxylic acid am noal kyl ester compound, an unsaturated
carboxylic acid glycidyl ester compound, a__vinyl cyanide conpound, an

unsat urated am de conpound, a carboxylic ddid vi nyl ester conmpound, a vinyl
et her 20 conpound, an aliphatic conjugat%iAg&Epe conpound and a

macr onononer having a nono(neth)acryloyl "group in its polyner

nmol ecul ar-chain termnal. 2. The radiation-sensitive conposition for formng
a 25 colored |layer according to claim1, wherein (D) photopol ynerization
initiator conthins aAcHAPdahdOBr Seffd F1518 FHPTRCT bE HPafey) AT I #

compound of th@(ﬁléﬁé%??%?%ﬁ oraul g, (@mp%gileg§6gh2§g‘§)@lﬁ’raf§% g%)c’au? 2 C

C0 (1) N 13 1" 1's Ra 01 5 1n which
each Rl is5i ndepeatiensbyubllel mesin,br éhichedpolyfynktdoalaly magramgyr havdng 1
to 12 carbon (D) a photopolymerization initiator, the (B) alkali-
soluble resin containing a copolymer formed from (bl) at
least one selected from the group consisting of an
unsaturated carboxylic acid, an unsaturated carboxylic
10 anhydride and an unsaturated phenol compound, (b2) an
N-substituted maleimide, (b3) an unsaturated compound
having an allyl group and (b4) at least one selected
from the group consisting of an aromatic vinyl compound,
indene or a derivative thereof, an unsaturated
15 carboxylic acid ester compound, an unsaturated
carboxylic acid aminoalkyl ester compound, an
unsaturated carboxylic acid glycidyl ester compound, a
vinyl cyanide compound, an unsaturated amide compound, a
carboxylic acid vinyl ester compound, a vinyl ether
20 compound, an aliphatic conjugated diene compound and a
macromonomer having a mono(meth)acryloyl group in its

polymer molecular-chain terminal.

2. The radiation-sensitive composition for forming a
25 colored layer according to claim 1, wherein

(D) photopolymerization initiator contains a compound of

the following formula (1) and/or a compound of the

following formula (2),



atons or a phenyl group, each R2 is independently a hydrogen atom a

| i ne®, branched or cyclic alkyl group having 1 to 12 carbon atons or a
phenyl group, R3 is a 10 hydrogen atomor a linear, branched or cyclic alkyl
group having 1 to 12 carbon atonms, and each of R4, RS and R6 is

i ndependently a hydrogen atomor a |inear, 7Branched or cyclic al kyl group
having 1 to 6 carbon atons, provi ded that the al kyl group represented by
each of Rl, 15 R2, R® R4, RS, ' R6 may be substituted with a substituent
selected fromthe group consisting of a |inear, branched or cyclic al koxyl
group having 1 to 6 ar bon at oﬁs a phenyl group and a hal ogen atom and
that the phenyl gre e resenNed R3y each of Rl and R2 may be 20
substituted withRa |ihea br anctfe d or Q{ clic alkyl group having 1 to 6
carbon atons, a lin branchedQ}r 73 cI i c al koxyl group having 1 to 6
carbon atons, a pheny} d 9 hal ogen atom 3. A color filter having a
colored |l ayer forned f ¢ radi ation-sensitive conposition for form ng
a color filter according ¢ clfaiml1 or 2. 4. Aliquid crystal display

devi ce having the col or fiéj er of claim 3.

RS
Os R
%
O,
R R I (2)
2
O/,C ,C\Rz
N
R3
5 in which each R' is independently a linear,

branched or cyclic alkyl group having 1 to 12 carbon
atoms or a phenyl group, each R® is independently a
hydrogen atom, a linear, branched or cyclic alkyl group
having 1 to 12 carbon atoms or a phenyl group, R® is a

10 hydrogen atom or a linear, branched or cyclic alkyl
group having 1 to 12 carbon atoms, and each of R*, R> and
R® is independently a hydrogen atom or a linear, branched
or cyclic alkyl group having 1 to 6 carbon atoms,
provided that the alkyl group represented by each of R',

15 R?, R®), R*, R®° and R® may be substituted with a
substituent selected from the group consisting of a
linear, branched or cyclic alkoxyl group having 1 to 6
carbon atoms, a phenyl group and a halogen atom and that
the phenyl group represented by each of R' and R® may be

20 substituted with a linear, branched or cyclic alkyl

group having 1 to 6 carbon atoms, a linear, branched or



73

cyclic alkoxyl group having 1 to 6 carbon atoms, a

phenyl group and a halogen atom.

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

filter according to claim 1 or 2.

4. A liquid crystal display device having the color

filter of claim 3.





