1 Radiation Sensitive Conposition For Form ng A Colored Layer, Color
Filter and Color Liquid Crystal Display Device 5 Technical Field This
‘invention relates to a radiation sensitive conposition for formng a
colored layer, a color filter and a color liquid crystal display device.
More specifically, it relates to a radiation sensitive 10 conposition for
forming a colored layer useful in a color filter for use in a transm ssion

type or reflection type calar |iquid crystal display device or color
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device having the above color filter. Techni cal Bac{ground For producing a
color filterDPe¥dffa colored 20 radiation sensitive conposition, there is
conventionally know a nmethod in which a colored radiation sensitive
conposition is applied onto a substrate or a substrate pre-coated with a
maski ng IsayeTebhuinglaFpieddet erm ned pattern, an applied conposition is

dried and a dry 25 coating is develo gE.Q¥ irradiation ato be referred to
as "exposure" hereingﬁﬁér$QMQH¥H9Rﬁé§'%) §tQ 2 pFaALeEAPNEaFAEEeN to
obtai n pixel eo@bo826Rce0lFR A3 NP 2-dHHRA Bfe¥P 8- 88283AF11kR T €cent

years, in the technical filed of color 30 filters, the mainstreamis to
decr ease t hearsipasdpédogdodda quand adststedsedispbey d¢vieceWhdfrree exposure dose

is decr .easeg%é‘@g‘%%ﬁay‘foﬁ‘ée'}té anals G o exdaéf%'fféﬁogenﬁ@ib&' ve

conposi tions u resart rm a decrease I na Ifmrenalrning ratio after
devel opmant , cohposteibhefes Zorafirdefecicl redinligyeut 8sepud pat kern or the
separation
P color filter for use in a transmission type or
reflection 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
know a method in which a colored radiation sensitive
composition is applied onto a substrate or a substrate
pre-coated with a masking layer having a predetermined
pattern, an applied composition is dried and a dry
25 coating is developed by irradiation (to be referred to
as “exposure” hereinafter) with radiation in a
predetermined pattern to obtain pixels of each color
(see JP 2-144502A and JP 3-53201A4).
In recent years, in the technical filed of color
30 filters, the mainstream is to decrease the exposure dose
and decrease a tact time. When the exposure dose is
. decreased, however, conventional colored radiation
sensitive compositions would result in a decrease in a

film remaining ratio after development, the occurrence



of arpattern froma substrate. It has been therefore difficult to obtain
pixels and a black matrix having an excellent pattern formwhile decreasing
the tact tinme. 5 Regarding the pixels and black matrix, further, a colored
| ayer is required to be excellent in solvent resistance and adhesion to a
substrate even when the exposure dose is_decreased. However, conventional
colored radi ation sensitive conpositions fave not 10 necessarily been

satisfactory Jen dese s[’ocif“lﬁidedl%'&t?é ool §£8£Q§n' B¥e@hiepg.e\%>ta:rjasciac;}x obj ect
of the this invention to provide a nove adration sensit1ve conposition
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acid, an unsaturated 3 carboxylic anhydride and an unsaturated phenol
conpound, (b2) an N-substituted nal eim de, (b3) an unsaturated

Disclosure of the Invention
It is an object of the this invention to provide
a novel radiation sensitive composition for forming

15 colored layer that is highly sensitive and excellent in
a pattern form and a film remaining ratio with a low
dose of exposure and that gives pixels and a black
matrix excellent in solvent resistance to various
solvents and adhesion to a substrate.

20 It is another object of this invention to
provide a color filter having a colored layer formed of
the above radiation sensitive composition and a liquid
crystal display device having the filter.

Other objects and advantages of this invention

25 will be apparent from the following description.

According to this invention, the above objects
and advantages of this invention are achieved by a
radiation sensitive composition for forming a colored
layer comprising (A) a colorant, (B) an alkali-soluble

30 resin, (C) a polyfunctional monomer and (D) a
photopolymerization initiator, said (B) alkali-soluble
resin being formed of a copolymer formed from (bl) at
least one member selected from the group consisting of

an unsaturated carboxylic acid, an unsaturated



conpeund having a tetrahydrofuran structure and (b4) an unsaturated
conpound different fromsaid (bl), (b2) and 5 (b3). In this invention, the
"™colored |ayer" means "pixels and/or a black matrix". According to this

i nvention, secondly, the above objects and advantages of this invention are
achieved by 10 a color filter having a colored |ayer fornmed of the above
radi ati on sensitive conposition for fornf%g a colored layer. According to

this invention,.thirdly he,_above bj. ects and advantages.of this i.nvention
are achievedC%§bOT§ﬁécc8P%V%FPqﬁ(?quéﬂeﬂn%ﬁ%ﬁﬁgge eBEQEOEaSPWBOSQFd col or
filter. This(bpyeahi §Aswblskt ibe&texpldinRedhide detsd) ahetrsashtrated20 Best

Mode for Enbodi nents of the Invention Radiation sensitive conposition for
fornming a cofeReEURAaPaVingAR ESIERENMATINEI ! oF BRECTRTBhABY| AP&At PBn i s not

special ly  23,L5pl -8 W tRme9R 0 410G @Sl ©Or £ 9Re gg{l&! (g1 glet gba}nsﬂdas

requi red dependi ng upon use-of a color filter to obt al ne t my be any
one of abfpigfkedl, a dye and a natural dyestuff. Since a color filter is

required to have hi gh- .resol ution colqgr devel o nt and, heat resistance,
a col orant having h?Bh%gﬁﬁoFqﬁﬁﬂﬁ%ﬂﬂnﬂﬁh%uuF?éﬁfgg %?ﬁﬂr hB&fPesi st ance,
in particul arpyxalgohanaet Rawirghingdtrisesi stance agai nst thermal

deconposition, is preferred as a colorant in this invention. Preferably, an
organic 4 pignment ofCCREEdaS ¢ DitdHehtinenisken, adacpadiyeublel poove

pref erabl y aQb?éQ@EigagiQﬁ%%%t%be%?QﬂPQﬁ%&??ﬁn&ényfgﬂ-aP%aHBh?év8B e above

organi c pignent 1nclu
10 a color filter having a colored layer formed of the

above radiation sensitive composition for forming a
colored layer.
According to this invention, thirdly, the above
objects and advantages of this invention are achieved by
15 a color liquid crystal display device having said color
filter.
This invention will be explained in detail

hereinafter.

20 Best Mode for Embodiments of the Invention
Radiation sensitive composition for forming a colored
layer
-(A) Colorant-
The colorant in this invention is not specially
25 limited with regard to a color tone and is determined as
required depending upon use of a color filter to be
obtained. It may be any one of a pigment, a dye and a
natural dyestuff.
Since a color filter is required to have high-
30 resolution color development and heat resistance, a
colorant having high color development and having high
heat resistance, in particularly a colorant having high
resistance against thermal decomposition, is preferred

as a colorant in this invention. Preferably, an organic



conpeunds classified as pignents in Color Index (C.l.: 5 issued by The
Society of Dyers and Colourists Corp.), specifically, conpounds that are
"assigned as the followi ng Color Index (C1.) nunbers. C.|. Pigment Yellow 1,
Cl. Pigment Yellow 3, C. 1. Pignent Yellow 12, CI. Pignent Yellow 13, CI.
10 Pignent Yellow 14, C. . Pignent Yellow 15, C|I. Pignent Yellow 16, C.I.
Pignent Yellow 17, C I. Pignent Yellow 2D, C|. Pignent Yellow 24, CI.
Pigment Yellow 31, C.I.  Pignent Yellow 55, C . _Pignment Yellow 60, CI.

Pi gnent YeIPE)W“GElt er mPir@ﬁéﬁtC %‘19"@&?%515 cigedpi @Pr@nPavéFLFH\}vaI@Yn Cl.

Pi gmrent YE"ﬁ%é%éranP aB!QHEﬁ&uX?@fﬁ%é%b 6%|carﬁ$ﬂnﬁﬂéc¥eHE0Ws%& Cl.

Pi gnent Yel | ow 83 gnent Yéll'ow 93, C. I. Pignent Yellow 95, C.I.

Pi gnent Yel low 97, Exlamplflle@r’rmft tVe |0w &8, ozcganl@| gmmenvetthcwulifeo C 1.

Pi gment Yel | ow 101 C I 1 Sqr}ent Yel |_ow 104 C C2go ment X?I ow 106,
C.I. Pignent SYBPPER L0 12ES 1SS Sife it TaTH oty 1090 Sﬁe VeIl ow 110,

C. I. Pigmenis¥akbiowylide @dclel%wrmmtnyé%é Oél\hd-léol&lflstg’i gaept. ) Yel | ow 116,
Cl. Pignment Yellow 117, C I. Pignrent Yellow 119, C . Pignent Yellow 120,
C.l. 25 Pi gnéﬁ@cqféﬂpa\klyzacoenourﬂagr%mt Yere caF1dgned gs thegnent Yel | ow

128, C. 1. Pi | ow 138, C.1. Pigment Yellow
139, C. 1. P?gﬁng%’{d@él oL &ngé"’ﬁ Cllzlgment %%#ow 151, C. 1. Piggrrent Yel | ow

152, C. I. Pignent YeICI aw P5gmedt YeglﬂLch ghenC . Yel Pogméhd, YELLowPBgment

Yel | ow 155, t JYellow 156, CI. t,Yellow 166, C 1. Pi t
Vel | ow 1oo, & F: BIGHERE YERIGH 275, C.: PHIREN *4LHPBw 80T €1 pi gnont

Yel | ow 18p; ﬁlgmeﬁtg%ntloﬂ ange d,, 1 Coigndarenél (bangs, 5c. 2. 6ibmeRikgnent
Orange 13, C.I. Pignent Orange 14, C.|I. Pignent Orange 16, C. 1. Pignment

Orange 17, CYﬁ11PWgﬁfént C. @rar?gé!“@dlt dqllqy glfr"éntcdan@égfsﬂntCYﬁllpinmsnt
Orange 20, C.I. Pigment Yellow 24, C.I. Pigment Yellow 31, C.I.
Pigment Yellow 55, C.I. Pigment Yellow 60, C.I. Pigment
Yellow 61, C.I. Pigment Yellow 65, C.I. Pigment Yellow
15 71, C.I. Pigment Yellow 73, C.I. Pigment Yellow 74, C.I.
Pigment 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.

20 Pigment Yellow 106, Pigment Yellow 108,
Pigment Yellow 109, Pigment Yellow 110,
Pigment Yellow 113, Pigment Yellow 114,
Pigment Yellow 116, Pigment Yellow 117,
Pigment Yellow 119, Pigment Yellow 120,
25 Pigment Yellow 126, Pigment Yellow 127,
Pigment Yellow 128, Pigment Yellow 129,
Pigment Yellow 138, Pigment Yellow 139,
Pigment Yellow 150, Pigment Yellow 151,

Pigment Yellow 152, Pigment Yellow 153,
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30 Pigment Yellow 154, Pigment Yellow 155,

Pigment Yellow 156, Pigment Yellow 166, C.TI.

H H H H H H H H H H H H H

Pigment Yellow 168, Pigment Yellow 175, C.I.

N 0 0O 0 00 00 N0 00 00 000NN

Pigment Yellow 180, C.I. Pigment Yellow 185;

C.I. Pigment Orange 1, C.I. Pigment Orange 5,



36, € 1. Pignent Orange 38, C. I. Pignent Orange 40, C I. 5 Pignment O ange
43, C. 1. Pignment Orange 46, C.I. Pignment Oange 49, C 1. Pignent Orange 51,
‘C.1. Pigment Orange 61, C. 1. Pignent Orange 63, C.|. Pignent Orange 64,

C.l. Pignment Orange 71, CI. Pigment Orange 73; C. 1. Pignent Violet 1, CI.
Pigment Violet 19, 10 C.I. Pignent Violet 23, C.l. Pignent Violet 29, C.I.
Pignent Violet 32, CI. Pignent Violet 3¢, C.l1. Pi gnent Violet 38; CI.

Pigment Red 1,_C . Pi t _Red C. d 3, C|I rrent Red 4,
C.l. Pi gn'ent&REd é}gmfgggalr.anﬂ gﬁ@ﬂt d?&d é%(?'?nt THRAE Réd E ? Pi gment
Red 8, C.|. Pigwent Bedn8e Cel,. PignanignRed drakgéd . 1P goent ijgﬁleilﬂc. Cl.
Pignent Red 12, C. I. Pignent Red 14, C 1. Pignent Red 15, C.|I. Pignent Red

16, C.|. Pi PeaRIRed417¢-1c. Plgme@ﬁerqram&f S RNOR RS P‘?mﬁvtR@aamge C.l.

Pi gment 20 2 C. R grrent
Red 30, C.I. %I gCr]';e%\t Eaﬁ%g@%&aﬁ% 3?r?\e\nt% F.ired ﬂSJ%HF&%: Rgfi(‘I%g%ment Red 7 Cl.
Pi gnent Red B8gmént . OPaggenté 3 ,Red T40 P1@mentP|CguaneRe@ 47, IC. Plgﬁiegtrent Red
42, C 1. gmant Rgg 4%& g Plg nt F{ec]5 48:(5, Ci:#), Pi ment 25 Red 48: 3,
C.1. Pigment”Re094s L gERT é‘&n@ 11 Pry#B tRQHaﬁgez C 1.

Pi gment Red §9; 1¢ . €. | pigRbareoi-aRed 53,1, G | pfgrﬂé@@to% 831, E.I.

Pi gnent Red 57, C.1I. P| gnent Red 57:1, C.|I. Pignent Red 5 C. 1. Pignent

Red 58:2, C Pigmemhefranred 58.4C.C.| anlemtgmw@wm 1, c | . Pigment Red

63:1, C. 1. Pignent ed 6 i t n Red 81:1,
C.1. Pigment Red 83, B, ! éﬁémﬁgr\ttv &%qciec& %%“‘?qﬁ% g&,gg@ 1og

Pi gment 1Bed @71 CPi.ng’hngHIilbIBed 2BQ1,c.C I P:@r@mtvﬂeneﬂOQsa CcLI 6 P| gnent
Red 104, C. I. gmant Red 105, C I. Pignment Red . 106, C.| 8mant Red 108,
Cl. Pi grrentPRé‘B BioVielpt 3§|'gr¢er¥t Rédmers: ‘@qletplﬁ‘f’ren@ RedFigmenE, |

Pigment Red yioclet 38;
C.I. Pigment Red 1, C.I. Pigment Red 2, C.I.
Pigment Red 3, C.I. Pigment Red 4, C.I. Pigment Red 5,

15 C.I. Pigment Red 6, C.I. Pigment Red 7, C.I. Pigment Red
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

20 Red 21, C.I. Pigment Red 22, C.I. Pigment Red 23, C.I.
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.TI.
Pigment Red 48:1, C.I. Pigment Red 48:2, C.I. Pigment

25 Red 48:3, C.I. Pigment Red 48:4, C.I. Pigment Red 49:1,
C.I. Pigment Red 49:2, C.I. Pigment Red 50:1, C.I.
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.

30 Pigment Red 60:1, C.I. Pigment Red 63:1, C.I. Pigment
Red 63:2, C.I. Pigment Red 64:1, C.I. Pigment Red 81:1,
C.I. Pigment Red 83, C.I. Pigment Red 88, C.I. Pigment
Red 90:1, C.I. Pigment Red 97,

C.I. Pigment Red 101, C.I. Pigment Red 102, C.T.



122,«C. I. Pignment Red 123, C. 1. Pignent Red 144, C |. 5 Pignent Red 146,
C.l. Pigment Red 149, CI. Pignment Red 150, C.I. Pignent Red 151, C 1.

"Pignment Red 166, C.1. Pignent Red 168, C.|. Pignent Red 170, C.l|. Pignent
Red 171, C 1. Pignent Red 172, C. 1. Pignent Red 174, C I. Pignent Red 175,
Cl. Pigment Red 176, C. 1. Pignent Red 10 177, C 1. Pignent Red 178, C.I.
Pigment Red 179, C.I. Pignent Red 180, & 1. Pignent Red 185, C.l. Pignent

Red 187, C.|. Pigneat .Red 188, C. 1.. Pi ed 190, C. 1. . Pigmeat Red 193,
Cl. Pi gnrent£> kaneRg, Red ﬁ%‘*m t Pﬁe“d“eq‘ir%%e% f‘.’% Pi Sr‘rgnt PigHesheRed |
Pi gment Red 204, €.I. PdMepremRedRad 208 . €. IpidhehienkeRed1209¢.€..1. Pi gnent

Red 215, C|. Pignent Red 216, C |. Pignent Red 220, C |. Pignent Red 224,
C. 1. PignmentPREBeneRed 113pj Grent Remmerq Red, 114 pj gGrént PREFEDLIReG | |

Pi gment Red , &k oRi t R O R , & k. Pignent
Red 20 264, %ﬁ? gi'gﬁerﬁ)tlg%gg&zggﬁj&% Pclqgirrbnlfi% ue£1§,g8C$I§.§’PiEgr&rént Bl ue
15:3, CH. Pigment Bede 11%:,4,C.C .| .PiRmprentRBlue4d5: 6, IC. PigmBngnietd Bl ue
60, C.I. Pigment Green_7, C. 1. Pignent een 36; 25 C. .. _Pignent Brown 23,
Ci. i gment 1BPouh - 36; PUEMERtoRANG ol duid 1, P EMeRpi gt B agk 7. These
organi ¢ pi gnpngaefdnrbe used after miumnddiedkdy a76ul éuti cpaghdnt Red
recrystal lization method, a solvent washing nmethod or a conbination of

t hese met hod$71,36.Eur PAgmendx Resl ds/ of G hle- i hbgmant cRpfgidat Fnédl-ude

titani um oxi i syl-fat al i n , Zlnc i I
sul f at e, chrg%mggle g\%],d gﬁr?d %dr#o%dgfg%tgla%%?hg?g( rédgf rgggggﬁeﬁgﬁl 1)),
cadm umieed, 170l t camar iPdemeainte Refdr uSH arc bl uepighenti Redoxivde gr.&en, 7

cobalt green,_ anber, titaniumblack, syntheti¢c iron black, carbon black and

the like. |nPLAMENtnRER:ilER: Ghe afhBFttgHre pBYnehts- Pigment Red

187, C.I. Pigment Red 188, C.I. Pigment Red 190, C.I.
Pigment Red 193, C.I. Pigment Red 194, C.I. Pigment Red
202, C.I. Pigment Red 206, C.I. Pigment Red 207, C.I.

15 Pigment Red 208, C.I. Pigment Red 209, C.I. Pigment Red
215, C.I. Pigment Red 216, C.I. Pigment Red 220, C.I.
Pigment Red 224, C.I. Pigment Red 226, C.I. Pigment Red
242, C.I. Pigment Red 243, C.I. Pigment Red 245, C.I.
Pigment Red 254, C.I. Pigment Red 255, C.I. Pigment Red

20 264, C.I. Pigment Red 265;

C.I. Pigment Blue 15, C.I. Pigment Blue 15:3,
C.I. Pigment Blue 15:4, C.I. Pigment Blue 15:6, C.TI.
Pigment Blue 60,
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 by a sulfuric acid recrystallization method, a
solvent washing method or a combination of these methods.

30 Further, examples of the inorganic pigment
include titanium oxide, barium sulfate, calcium
carbonate, zinc oxide, lead sulfate, chrome yellow, zinc
chromate, colcothar (red iron oxide (III)), cadmium red,

ultramarine blue, Prussian blue, chromium oxide green,



and tnorgani c pignments may be used singly, or they may 5 be used in

.conbi nation of two or nore. Further, organic pignent(s) and inorganic

pi gnent (s) may be used in conbination. For form ng the pixels, preferably,
one or nore organic pignents are used. For form ng the black matrix,
preferably, two or nore organic pignments and/or 10 carbon black are/is
used. In this invention, the above pigneﬁ%s as grains my be

surface-nodi fied th _a_pol r. as.require before they, are.used as such
The polyner FBP-Lhr PAEER” nolPEFi e Gl Mt LA T o NeRe s P e E8ect ed. 1 of
15 exanpl e, blraskpokymkbs Beack hed ithelA & e259876A, etc., or comercially
avai l abl e polyners or oligoners for, dispersing pignents. In this invention,

further, the col or anfm&y Be Y§&EH {Byettts %PQYPapagéﬁéFsPhgmagéﬁt. 20
Exanpl es of Lhg 2RBYG§afhePehSinas radely vl ikies §fﬁé9§!coraEhQ?'&aynon'0”'C1
anphoteric, silicon-"containing and fl'uorine-containing surfactants.
Exanpl es 50f baeuabgdvénsgpfiddénattion mdfl tte golyoxget Rumreenl kgrganhers such
as pol yoxyet hyl ene, ,25 | auryl ether,, pal yoxye | ene stearyl. ether,

ol Yoxyet hyl BRETGHEYFT e har Angraer s RASRT T Y doky LERENSP of hers such
as pol yoxyet ByhBRgaBi6gt Y| pbenybrmehhet heP@lik@N st ema-db NPNybndesy |

ether, etc.; polyethylene glycol diesters such as polyethylene glycol 30
di | aurate, p®PYyetRyPaRécgPyafiendisste® atsed et For fsgmpinart-iatkladki d

esters; fatt%aeg%gyg?%%ﬁg?gbl 4|¥§§}%%§%m5 téfﬁ%ﬁf@;ﬁf?ﬁ%ﬂ%%:?gd/or

pol yur et hane; ene imne;, and products” havi ow ng trade
nanes such asakKPofisbppkkedrey iEhesshi.n-Etsu 8 Chemical Co., Ltd.), POLYFLOW

suppl i ed by KYOElI SHA EM CAL .. LTD.), "F-Top". (supplied by Tochem
by ohct o KK ) MEABRCT I ST i S P IR aEs 55 6¥alB8

may be surface-modified with a polymer as required

before they are used as such. The polymer for surface-
modifying grains of the pigments is selected, for

15 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
used together with a dispersing agent.

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

Examples of the above surfactants include
polyoxyethylene alkyl ethers such as polyoxyethylene

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

30 dilaurate, polyethylene glycol distearate, etc.;
sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine-modified polyurethane;
polyethylene imine; and products having the following

trade names such as KP (supplied by The Shin-Etsu



CHEMr CALS, | NCORPORATED), FLUORAD (supplied by Sumtono 5 3M Ltd.), Asahi
Guard and Surflon (both supplied by Asahi @ass Co., Ltd.), BYK and

Di sperbyk (both supplied by Bl GCHEM E JAPAN) and Sol sperse (supplied by
Zeneca K K ). These surfactants may be used singly or in 10 conbi nation of
two or nore. The ampunt of the surfactant per 100 parts by weight of the
colorant is preferably 50 parts by weight® or less, nore preferably 0 to 30

parts by weight. .In_this inveption, th adi ation.sensitive resin 15
conposi ti on %glﬁml}é:aﬂ'r éjﬁar'ecf-' -y p?%’éf“&?@t ﬁ%‘dpp@\ﬁéﬁ Y 5OFMA s used as a
col orant, pretgmalay, dde piayent “tSrépt | eguph @i e8XBYFPScHEt h a bead m ||
or roll mlIl and at the sane tine m xed and dispersed in a solvent in the

presence of Er@idsssssiknd dgeMEGAF bt &s PRl pe@dnert DAINIPERNr JNEh ANEhd t he

pi gnent disp I i m.ﬁﬁ'q? i B) e : t and a (D)
conponent toﬁggwgés%r’i beé %%(Se&,‘r?%%)gi o%a %ﬂﬁogéyﬁg}gvg\nht %?’grr%%ggg’lot"fbonal

sol vent ahd coMheértdaddi tAsehi ccberdiesed | $edf 1 aherbovheseapyltikel adi ati on

sensitive resin_conposition can be 25 prepared. Th mount _of the .
di spersing a@éRtl Gk Crepatdt) o ‘{# ?‘E@ BF@H@H%Y& S‘%@It%]i FPHdeedi00

parts by wekghprefcHeMer s gEN) 4%a PEsigpabby 180 quﬂea BY, wRi@ldy or |ess,
nore preferably 0.5 to 100 parts by weight, 30 Stl? nore preferably 1 to 70

parts by wei §hK.) .particularly preferably 10 to 50 parts by weight. when

t he amount of the di gpersin ent_exceeds 100 parts. wei_ght, the
devel opability of thzf%reessei Ig%%%alupi:%nm%ybebg Fﬁ‘p%ilr é}y ngf‘ﬁle sol vent for
t he prepas at icombdhaltiorpigimito dbspesse on can be sel ected from those which

will be described |ater as exanples with regard to the radiation

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.

In this invention, the radiation sensitive resin

15 composition can be prepared by a proper method. When a
pigment is used as a colorant, preferably, the pigment
is milled, for example, with a bead mill or roll mill
and at the same time mixed and dispersed in a solvent in
the presence of a dispersing agent to obtain a pigment

20 dispersion, and the pigment dispersion is mixed with a
(B) component, a (C) component and a (D) component to be
described later, optionally together with an additional
solvent and other additive to be described later,
whereby the radiation sensitive resin composition can be

25 prepared.

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
or less, more preferably 0.5 to 100 parts by weight,

30 still more preferably 1 to 70 parts by weight,
particularly preferably 10 to 50 parts by weight. When
the amount of the dispersing agent exceeds 100 parts by
weight, the developability of the resin composition may

be impaired.



sensttive resin conposition as a liquid conmposition to 5 be described |later.
The anopunt of the solvent for the preparation of the pignment dispersion,
*per 100 parts by weight of the pignment, is preferably 200 to 1,000 parts by
wei ght, nore preferably 300 to 800 parts by weight. 10 When the pignent

di spersion is prepared wwith a bead mll, for exanple, glass beads or
titani a beads having a diameter of appréinmately 0.5 to 10 nmare used and

a pignent m xture cont ai ni a _pignent, a solvent, and_a dispersing agent is
i Xed and di sper sed. T26 BPAPEPEDIERT it BT TF 120 WP E nEEBobt ABCHEL ot . or

the like. Iqishtsseanecahngefl kkhiet@ dadtrm afhddie pepsts &s11ppef erably 50
to 80 % based on a mll capacity, and the charging anount of the pignent

mxture is pleserdbpy 2etappréxierarelle20itd 5EIR A Yhet hediiflion
panacity. ¢ CYERBPLsvENEoLL AP BRLA] itk UIe 4 EANES oL L PEAPLY 2 10 20

hours, prefera urs. € preparationis carried out wwth a
roll mbl, perdexanpbed aatbtee-roll mll or two-roll mll is 25 used, and

the pignment m xture can be treated refera?ﬁy with cooling it with cooling

|
water. In this case, TERe®MAHBE- PEI FhG St S OpridherRbfy2 18t #PBr Of ess,
and the shearndopegmisc RESHELARLY aRRLOXITRLRIM 408, dya{ secogd. cibe tine

period 30 for the Treatnent”is preferably 2 to 50 hours, Trore preferably 2
to 25 hours.pig®enpl kaki prefebbdlyeio® The lalkH ipaot by vesghtin this
be .referred t.o as "copol yner 10

QEY?PtLEPe:ﬁ%?%§¥§?g£§%g§1§?§§bzgﬁg8§?°ﬁ§£ﬁs(ﬁ%;%ﬁﬁﬁﬁ§- selected fromthe
group cansi sting of AReHnsatubaeentCAiPAHdibraci 8, prdpansat wiahed
car boxylic anhydride_and _ _

bead mill, for example, glass beads 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 dispersing agent is mixed and dispersed,

15 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.

In this case, the inter-roll distance is
preferably 10 pm or less, and the shear force is
preferably approximately 10° dyn/second. The time period

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

The alkali-soluble resin in this invention is

formed of a copolymer (to be referred to as “copolymer



an umsaturated phenol conpound (these conpounds will be 5 collectively
Jeferred to as "unsaturated compound (bl)" hereinafter), (b2) an
N-substituted mal ei m de, (b3) an wunsaturated conpound having a
tetrahydrofuran structure (to be referred to as "unsaturated conpound (b3)"
herei nafter) and (b4) an unsaturated conpound different 10 fromsaid (bl),
(b2) and (b3) (to be referred to as "unsidt ur at ed conpound (b4)"

herei nafter). €, GOoRol. 1) i o] that _acts as a bi.nder on
the (A col o(rBaEnt g“r?g‘oei%{a%ef%%lcsps% e s ?g%nqusaFIEaIliea(fet:veC]noepi“hegmb%%I uti on
for use in theldenaldEingn stlep grotpecdnsiatian o5 asf wmsealurated ayer. O

t he above unsaturated conmpound (bl), exanples of the above unsaturated
carboxyl i c afPFPOIY s At e CRFBERYRFELaRRYAPFYEd G RO 14t dr at ed

monocar boxyl izg, %ﬁé&%%@spﬁ@n&ﬂ?%&ﬁéﬁﬁbi ¢rekd ¢ s a8 pe

a-chloroacrylic acid, cinnamc acid, etc.; unsaturated di carboxylic acids
or anhydr% desoltllemtdofe jucteternafete agi dungakeire tadhydmpdeindg utkelr)i'c  aci d,

o ) Td it ! o d > . L4 o i . hydri de.
moacon; o acPET SRRt i ehe =, TP BRSF I REBR, Pan B miele wedtty A "' 9
carboxyl i ¢ aginds tir Ay didwesundergei g nanek ¢ Fathaetyley eomldolddest ers

of divalent or higher polyval ent car box;l ic acids such as nono[2- 30 (neth)

acryl oyl oxyet® Pud@ifaieed ngmore (WReaaEAiEey FORPOURA | thal ate, etc. ;
and  mono( metf)achyl ALEs) Oén&’%%{f?faﬂ%hgﬂtﬁrsﬂéﬁoé%gg%)@%@ ANk - dprdr oxyl

group on each of the two term ends such as mca ypol ycaprol actone 11
nono( met h acrfyrdcat esaiet c(b10f, t e3k amdalls at ¢docheborflereesgcitds aand
unsaturat ed Q%E%%@Géa égﬂgg%égggd %ggpﬂzﬁereinafter). The copolymer
(BI) is a component that acts as a binder on the (A)
colorant and that has solubility in an alkali developing
solution for use in the developing step in the formation
15 of a colored layer.

Of the above unsaturated compound (bl), examples
of the above unsaturated carboxylic acid and unsaturated
carboxylic anhydrides include;

unsaturated monocarboxylic acids such as

20 (meth)acrylic acid, crotonic acid, a-chloroacrylic acid,
cinnamic acid, etc.;

unsaturated dicarboxylic acids or anhydrides
thereof such as maleic acid, maleic anhydride, fumaric
acid, itaconic acid, itaconic anhydride, citraconic acid,

25 citraconic anhydride, mesaconic acid, etc.;

trivalent or higher unsaturated polyvalent
carboxylic acids or anhydrides thereof;

mono [ (meth)acryloyloxyalkyllesters of divalent
or higher polyvalent carboxylic acids such as mono[2-

30 (meth)acryloyloxyethyl] succinate, mono[2-
(meth)acryloyloxyethyl]lphthalate, etc.; and
mono (meth)acrylates of polymer having a carboxy

group and a hydroxyl group on each of the two terminal

ends such as o-carboxypolycaprolactone



acrykoyl oxyet hyl )succi nate and nono (2 5 acryl oyoxyet hyl)phthal ate are
comercially avail able wunder the trade nanes of LI GHT- ESTER HOA- M5 and
LI GHT- ESTER HOA- MPA (both supplied by KYOEI SHA CHEM CAL Co., LTD.).

Further, exanples of the above unsaturated 10 phenol conpound i ncl ude

unsat ur at ed phenols such as o-vinyl pheno

m vi nyl phenol , p-vinyl phenol,

I
2- et hyl - 4-vi nyl phenol , 3- nethyl-4-vinyFBhenoI, o-1i sopropenyl phenol, m
i sopropenyl p I 1 | phenol, etc.; and 15 unsaturated naphthol s
. I?ISFIE% { pﬁg&)' BV, é‘c#‘ '

such as 2-viny

Vi ny napht hol , 1-vinyl -2-napht hol ,

3-vinyl -2- napht hol , 0% itSemeoparsd turategpdt dwtbolyl sopaapdsykbnkd napht hol
etc. As an unsaturated conpound (bi) in thjs 20 invegtion, (meth)acrylic

aci d, p-vi nyPpRERBEALECe CATRAXY I AR et 1e%S ( nBPRY

particul arlyg.p
i ncl ude N-nethy

Ve

Efylic acid is
1o58re YD NG 0 c XD £5d Ohoh b2 I substi tut ed mal ei mi de
ei mde, 'N-ethyl mal et m de, N-n 25 propyl mal ei m de,

N-i - pr opy maperyildyoxmetrhiyvithydhtdiaiatieleare Nombergi ahl g aivde lable

N- n- hexyl mal ei i de, . N .cycl] opent yl i de, C exyl mal.ei m N-
phenyl mal ei muagle%&hﬁ- f: é%hﬂ?y"@%alnogl% ﬁ%ﬁﬂ%ﬁ%m#@g@é ﬂfiekfrflﬁgll%éi mde in
this inventi gsTER3QOR-6Pe oi0H MAled M ate, bN- pYenYEARl enrMdeareice.,, are

preferred, and N-phenylmaleimde is particularly preferred. The above
N-substitut e#TRal ei ni des may be used singly or in conbination of two or

nore. 12 Further, e I of r d o isncl ude;
R ﬁet%%ga@%ﬁ?aw @%& 2 580ROUAL 5 £ (R3k ld

tetrahydrofuran esters o

C acl ds

10 phenol compound include

unsaturated phenols such as o-vinylphenol, m-

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

methyl-4-vinylphenol, o-isopropenylphenol, m-

isopropenylphenol, p-isopropenylphenol, etc.; and

15

unsaturated naphthols such as 2-vinyl-1-naphthol,

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

naphthol, 2-isopropenyl-1l-naphthol, 3-isopropenyl-1-

naphthol, etc.

As an unsaturated compound (bl) in this

20 invention, (meth)acrylic acid, p-vinylphenol, etc., are

preferred and (meth)acrylic acid is particularly

preferred.

Further, examples of the N-substituted maleimide

include N-methylmaleimide, N-ethylmaleimide, N-n-

25 propylmaleimide, N-i-propylmaleimide, N-n-butylmaleimide,

N-t-butylmaleimide, N-n-hexylmaleimide, N-

cyclopentylmaleimide, N-cyclohexylmaleimide, N-

phenylmaleimide and N-1l-naphthylmaleimide.

As an N-substituted maleimide in this invention,

30 N-cyclohexylmaleimide, N-phenylmaleimide, etc., are

preferred, and N-phenylmaleimide is particularly

preferred.

The above N-substituted maleimides may be used

singly or in combination of two or more.



suchsas tetrahydrofuran-2-yl (neth)acrylate, 5 tetrahydrofuran-3-yl
(nmeth)acrylate, etc.; tetrahydrofurfuryl group-containing esters of
“(met h) acryl ates such as tetrahydrofurfuryl (neth)acryl ate,
tetrahydrofurfuryl (nmeth)acrylate, 2- (tetrahydrofurfuryl oxy)ethyl
(meth)acrylate, 2-(3 10 tetrahydrofurfurﬁloxy)ethyl (meth)acrylate, etc.;
acryl oyl - group-contai ni ng tetrahydrofura 2esters of di carboxylic acids such

as [2- (nmeth)acryl oyl _oxyethyl](tetrahydrpofuran-2- ht hal at e
[ 2- (et h) acryl oyl oxygfuﬁ&%e(r{etw 1o u?gnt < ‘i%%H‘%ﬁ%ﬁ% §PEPond
(et h) acryl oybaxyenlyhilde;et r ahydr of ur an- 2-yl ) succi nat e,

[ 2- (et h) acryl oyl oxyet hyl ] (tetrahydrofuran-3- _yl)succinate, etc.; (neth)
acryl oyl - gr oup- cont aitiGFG IR ERKHEY RDELFF uP | (B8ERY 3csl ldiccai®dyl i ¢ aci ds

h 2- h l-Qy h ht hal , 2- h
such as 12 (TeChyackuodpelimd{serpahyeolystpylipht hal ate, - [2- (et )

acryl oyl oxye tetrahy yl) succi nat e, t et rahydrof uran
esters of5 2 26t{abykradriylamA3oxpipr O Wnkd @sy satd, ast et r ahydr of ur an- 2- vyl

2- (et h) acryl oyl oxypr.opi_onat etrahydrofuran-3-yl . 2-(nmeth)
acryloyloxypropionatééﬁﬁ%ﬁ%éi%ﬁq gf%??ﬁ?9?98¥8ﬁ8}8%nF5FﬁFﬁgoésters of
2- (meth) acryken))axyyieRicnahfm | asrdigfdabydrehvyiuryl 30 2- (neth)
acryl oyl oxypropi onate, 3-tetrahydrofurfuryl 2- (nmeth) acryl oyl oxypropi onat e,

2 (tetrahydréhgtbipgror@test At ahydeehyaEeyy by (BRY P! 8pryhate, 2-(3-
Vi myt bonzene e oaYred dRfip o (R DR AR RS PR SOSS, T P nzene
10 tetrahydrofurfuryloxy)ethyl (meth)acrylate, etc.; ,
acryloyl-group-containing tetrahydrofuran esters
of dicarboxylic acids such as [2-
(meth)acryloyloxyethyl] (tetrahydrofuran-2-yl)phthalate,
[2- (meth)acryloyloxyethyl] (tetrahydrofuran-3-
15 yl)phthalate, [2-
(meth)acryloyloxyethyl] (tetrahydrofuran-2-yl) succinate,
[2- (meth) acryloyloxyethyl] (tetrahydrofuran-3-
yl) succinate, etc.;
(meth)acryloyl-group-containing
20 tetrahydrofurfuryl esters of dicarboxylic acids such as
[2- (meth)acryloyloxyethyl] (tetrahydrofurfuryl)phthalate,
[2- (meth) acryloyloxyethyl] (tetrahydrofurfuryl) succinate,
etc.;
tetrahydrofuran esters of 2-
25 (meth)acryloyloxypropionates such as tetrahydrofuran-2-
yl 2- (meth)acryloyloxypropionate, tetrahydrofuran-3-yl
2- (meth)acryloyloxypropionate, etc.;
tetrahydrofurfuryl-group-containing esters of 2-
(meth)acryloyloxypropionates such as tetrahydrofurfuryl
30 2-(meth)acryloyloxypropionate, 3-tetrahydrofurfuryl 2-
(meth)acryloyloxypropionate, 2-
(tetrahydrofurfuryloxy)ethyl 2-
(meth)acryloyloxypropionate, 2-(3-
tetrahydrofurfuryloxy)ethyl 2-



t et r ahydr of ur furyl oxy- p-vi nyl benzene, 2 5
(tetrahydrofurfuryl oxy)et hoxy-p-vi nyl benzene, etc.; and vinyl ethers such
‘as (tetrahydrofuran-2-yl)vinyl ether, (tetrahydrofurfuryl)vinyl ether, [2-
(tetrahydrofurfuryl oxy)ethyl]vinyl ether, etc. As an unsaturated conpound
(b3) in this 10 invention, tetrahydrofurfuryl (meth)acrylate, [2- (neth)
acryl oyl oxyethyl ] (tetrahydrofurfuryl) sué8inate, etc., are preferred. The
above unsaturated conpounds (b3) may be used singly or in combination of
two or nore. mstEkaﬁ§Wé§Y&pﬂMn§QP¥QR4ﬁ%ueﬁF%onpound (b4) include; aromatic

vi nyl conpounds sucth. E%&E% e ﬁﬁ@iﬁ@@ggrgggh 9z Vvinyl tol uene,

m vi nyl t ol uene, p- V|ny uene, or ost yTr ene, ~o- net hoxystyrene, m 20

nethoxystyremeetpahyﬁhofwmaﬂ+2kylXny+pH¢mnyybemfehgl et her, mvinyl benzy
met hyl et her i et her, o-vinyl benzyl egC|dyI ether,

nwvinbeenzyFe€§V|§%H?I%E%Hﬁyt -Xnﬂnﬂﬁﬁﬁﬁgﬁniﬁ% i d9T ether, etc.; indenes

such as igndeneetaARHRYRGSNEy 1) >et%ytr§awﬁﬂsénséﬁeoxgkbc e%hfars such
as methyl (meth)acrylate, ethyl )acryl ate,” n-propyl (neth)acrylate

i -propyl (neth)acrylaﬂ@ylnamhqn QWﬁhtﬁ$u: QI%bYerﬁuanfﬁewﬁ)aamyﬂate

sec- butyl h r cryl hyl hexyl 30
(meth;Ja%:/ryIa%nE‘I»l % é%ngge 6%%?%$E8 e gégéﬁydf%xgproggl

(met h) acryl ay Eeti}ahydlr@mmfmlmﬁlom%ﬂﬁﬂc]r\yirﬂ}?fe eeh@ydr exybut yl

(meth)acryl ate, doxybutyl (rmeth)acryl ate, dr oxybut yl

(met h) acryl at e, aIIy%S(ﬁ@tﬁﬂﬁﬁ' mted tﬁﬁﬂﬁ@u%@-(?géth?aéh9ﬁate cycl ohexyl
(et h) agryl at g, -phepyl ¥l H A Bar T Pyiaégetmbacrylate 2-

phenoxyet hyl “ (et h)acryl ate, met oxydlethylene g
(meth)acryloyloxyethyl] (tetrahydrofurfuryl) succinate,

etc., are preferred.
The above unsaturated compounds (b3) may be used
singly or in combination of two or more.

15 Examples of the unsaturated compound (b4)
include;

aromatic vinyl compounds such as styrene, a-
methylstyrene, o-vinyltoluene, m-vinyltoluene, p-
vinyltoluene, p-chlorostyrene, o-methoxystyrene, m-

20 methoxystyrene, p-methoxystyrene, o-vinylbenzyl methyl
ether, m-vinylbenzyl methyl ether, p-vinylbenzyl methyl
ether, o-vinylbenzyl glycidyl ether, m-vinylbenzyl
glycidyl ether, p-vinylbenzyl glycidyl ether, etc.;

indenes such as indene, 1l-methyindene, etc.;

25 unsaturated carboxylic esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-ethylhexyl

30 (meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-
hydoxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl



(metk)acrylate, nethoxytriethylene glycol (neth)acrylate, 5 nethoxypropyl ene
glycol (neth)acrylate, nethoxydi propylene glycol (neth)acrylate, isobornyl
‘(meth)acryl ate, dicyclopentadiethyl (nmeth)acrylate, 2-

hydr oxy- 3- phenoxypropyl (neth)acrylate, glycerol nono(neth)acrylate, etc.;
10 unsaturated carboxylic acid am no al kyl esters such as 2-am noet hyl
(meth)acrylate, 2- dinethylam noet hyl (nﬁﬁh)acrylate 2-am nopr opyl

(meth)acryl ate, 2-dinethylam no ( cr e, 3- am nopropyl
(neth)acrylak%eté GFﬁ¥§ﬁ%?an?ﬂ@ﬁé%&ﬁy¥d¥aqg§3 %&i@?%?e PRERY: y? unsat ur at ed
carboxylic a%@tﬁbaekyxbt@st@r-&e%myea&lﬂ yGhdhth) 4 aBy DI eEr yhate, etc.

vinyl cyani de conpounds such (neth)acrylonltrlle a-ch oroacrylonltrlle

vi nyl i dene Pler9rretlyletl methan§avu+aé;teed nmﬁlt@sy@mthﬁ%el(lﬁeghya@ﬂyl ami de,

a- chl oroacr ydr. y lic
aci d vinyl +§€§9§8€EH§EQViﬁ%ﬁﬁﬁ%gxg%%ggﬁgigﬁénQ%Q%ggpl na e)a89%9$é¥

butyl ates Vnmythoh?ptopy&enetleC@ﬂSwMHﬁﬁéﬂbfylEﬁs such as vinyl nethy
ether, vinyl ethyl ether, _allyl y0|q%§3ether etc. al i phatic conjugated

di enes such ‘&%uiO%Y@PJPEGPXéHe@ﬁe 91|Y§&df rﬂ%fﬂblp?"e‘?ne 1gpROTNYhq
MBCT ONDNOITET gy by aarg;@ae(ewea%%rwp@ﬂta%%qﬁ,l Ol £EL-B1 5 £ba B ends of
pol ymers such as pol ystyrene, polynmethyl (net’h)acrylate, poly-n-butyl

(neth)acrylahEdrOpmkysphem@ﬁypn&pyl 1metheatnoletainsatyweared conpounds (b4)
may be used S|ng Y QE nglnatlon of two or nore. In this invention, the
copol yner ( {me ) acry2d

10 unsaturated carboxylic acid amino alkyl esters

such as 2-aminoethyl (meth)acrylate, 2-
dimethylaminoethyl (meth)acrylate, 2-aminopropyl
(meth)acrylate, 2-dimethylaminopropyl (meth)acrylate, 3-
aminopropyl (meth)acrylate, 3-dimethylaminopropyl
15 (meth)acrylate, etc.;
unsaturated carboxylic acid glycidyl esters such
as glycidyl (meth)acrylate, etc.;
vinyl cyanide compounds such as
(meth)acrylonitrile, a-chloroacrylonitrile, vinylidene
20 cyanide, etc.;
unsaturated amides such as (meth)acrylamide, a-
chloroacrylamide, N-2-hydroxyethyl (meth)acrylamide,
etc.;
carboxylic acid vinyl esters such as vinyl
25 acetate, vinyl propionate, vinyl butylate, vinyl
benzoate, etc.;
unsaturated ethers such as vinyl methyl ether,
vinyl ethyl ether, allyl glycidyl ether, etc.;
aliphatic conjugated dienes such as 1,3-
30 butadiene, isoprene, chloroprene, etc.; and
macromonomers having mono (meth)acryloyl groups
on molecular chain ends of polymers such as polystyrene,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate,

polysiloxane, etc.



preferably a copolyner (to be referred to as "copolynmer 5 (BII)"
hereinafter) obtained from(nmeth)acrylic acid or a conbination of it with at
"l east one other unsaturated conpound (bl), at |east one N substituted
mal ei m de (b2) selected fromthe group consisting of N cycl ohexyl mal ei m de
and N-phenyl nal ei m de, at |east one 10 unsaturated conmpound (b3) sel ected
fromthe group consisting of tetrahydrot&rfuryl (nmeth)acrylate and [ 2-
(neth)acryloyloxyeth¥l] (tetrahydrofurfuryl)succinate, and at |east one
unsat ur at ed conpoundTPB4RPoO¥Ee SR HRTGRET HOMRVUFT o3t 5t AY BE YEpfene,

met hyl (neth I , s 15 A5 L - ) I : et hyl hexyl
(neth)acryla%€§é¥¥a%gd%éx?gpﬁgkxf&%?ﬁ§§%?&F%fg%%gPﬁil (met h) acryl at e,
benzyl (rmeth)acryl at &n ghyesedolvemriamettieacopatenera (BD) ysbyrene

macr onononer_an o] ynet hyl t hacryl at macr onononer . 20, Speci fi c_exanpl es
of the copol@ﬁ%gef%fiy ?n%Pngymﬁr(ﬁ§Fh§§%F?3'%?re €0 as “Ebpolymer

aci d/ N- peny | g®t g nhdett ghFaery drlaurfdd Wrdnetwhaey ybay el st Yeeqeor
copolynmer, a (neth)acrylic acid/ N phenyl nal ei m de/tetra-" hydrofurfuryl

(et h) acryl a@ e¢pephpht i ot Rfadity wattd X5 legsd! yonre oth¢neunyatnypted
i d/ N-ph i, m.d tras furf | ) | Azyl
?(r:r{et h) a(F:)r ;P;%%%%Igg%l %%? r %t( %g[]s)%ac%ﬁlyuir% Sack?%ﬁ p %anyrﬁ%rgégﬁ%éﬁe/(?%g ra- 30

hydr of ur f ur ye 1 aetbdactphat e ghpdipoxyeidiydt i {gredth)dcr yl at e copol yrmer, a
(meth)acrylic acid/N—ghenyLnaleinide/tetra- q%grojurfuryl
(et h) acryl at¥F 5Py e¥KePAlgamyde amet A)-Rhenvame &gt demerat 15eagt one

(et h) aqryl i gn &gt AL N BReBBEBLGIIM @2/t ld1a dBel of 1 Urd group
(meth)acrylate/ methyl (nmeth)acrylate/n- butyl (nmeth)acrylate copolyner,
consisting of tetrahydrofurfuryl (meth)acrylate and [2-

(meth)acryloyloxyethyl] (tetrahydrofurfuryl) succinate,
and at least one unsaturated compound (b4) selected from
the group consisting of styrene, methyl (meth)acrylate,

15 n-butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, 2-
hydroxyethyl (meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, glycerol mono (meth)acrylate, a
polystyrene macromonomer and polymethyl methacrylate
macromonomer.

20 Specific examples of the copolymer (BII) include

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/styrene copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/methyl (meth)acrylate

25 copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/benzyl (meth)acrylate
copolymer,

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

30 hydrofurfuryl (meth)acrylate/2-hydroxyethyl
(meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/styrene/n-butyl
(meth)acrylate copolymer,



a (meth)acrylic acid/ Nphenylmal eimde/tetra- 5 hydrofurfuryl
(meth)acrylate/ n-butyl (neth)acryl ate/ benzyl (nmeth)acrylate copolyner, a
“(nmeth)acrylic acid/ N-phenyl mal ei m de/tetra- hydrofurfuryl

(meth)acrylate/ n-butyl (meth)acryl ate/ 2- hydroxyethyl (nmeth)acryl ate
copolynmer, 10 a (neth)acrylic acid/ N phenyl nal ei mi de/tetra- hydrofurfuryl
(meth)acryl ate/ styrene/ 2- hydroxyethyl (#éth)acrylate copolymer, a
(meth)acrylic acid/ N-phenyl mal ei mide/tetra- hydrofurfuryl

(et h) acryl at el 2- hydﬁo%mthv|a0f5f1(1ffcbtafgla%/r1§n&1tl%mbbrn%if¢l@hé@ﬁyaém ate

copol yrer, C I q{ cg:ﬁg e/ furyl
(met h) acryl at gﬁggﬁhg?{c‘}% e}t hﬂfe )yacryl at lﬁ%ﬂenﬁ)}%% %E%gé?% inlt e
copol ymer, ab(ltrpﬂ_h) aetyl) la@:raszact/el\l-qdp&ﬂ;yman,el m de/tetra- 20 hydrofurfuryl

(ot my aeryl o aci UPNBRE %S) Fandiih aarsdOF SR n be 1 g/ Felil-coPO YT

(et h) acrgyl a;&&ggtﬁylfurg,qet N ahelRA ystviepe macromonomer copol yner, 25
a (nmeth)acrylic acid/N-p {? mal ei m de/tetra- hydr of ur f uryl

(et h) acryl ateghBd h?[r}’l@*?@t/ )eami»w a&r@tﬂﬁla}m@rhﬂe neehatyPeat e nmacr onononer

copolynmer, a (neth)a Iy, furfuryl
(met h) acryl at e/ benzy% }‘" glﬁ At & poﬂ% %’Ziér%%égmnﬁﬁgégrggég olynmer, a
(et h) acryl ihydﬁbdﬁlid-fphr@ﬂyl mﬁtei mctit;/]laidm hyiely Df Urhétlhyhcrylate/z—

(meth)acryl at e/ benzyl rret h) a ryI at_e/ nmet hyI net h) acryl ate macr ononomner
17 copol yneRYIROKHEERY. criﬂelté'1 Forrhe ‘{)?m.%%ﬂ de/tetra- hydrofurfuryl

(met h) agrgyl at e/ styrege/ (i) Werylic acid/N- phenylmaleimide/tetra—
hydrofurfuryl (meth)acrylate/styrene/2-hydroxyethyl
(meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/2-hydroxyethyl

15 (meth)acrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/2-hydroxyethyl
(meth)acrylate/phenyl (meth)acrylate copolymer,

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

20 hydrofurfuryl (meth)acrylate/benzyl
(meth)acrylate/glycerol mono(meth)acrylate copolymer,

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

25 a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/methyl
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,

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

30 hydrofurfuryl (meth)acrylate/benzyl
(meth)acrylate/polystyrene macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/benzyl

(meth)acrylate/polymethyl (meth)acrylate macromonomer



(et k) acryl at e/ 2- hydr oxyet hyl (nmeth)acrylate copolyner, 5 a (nmeth)acrylic
aci d/ N-phenyl nmal ei m de/tetra- hydrofurfuryl (neth)acryl ate/styrene/ n-butyl
“(meth)acryl at e/ benzyl (nmeth)acrylate copol yner, a (neth)acrylic

aci d/ N- phenyl mal ei m de/tetra- hydrofurfuryl (neth)acryl ate/styrene/ benzyl 10
(meth)acryl ate/ gl ycerol nono(neth)acrylate copolyner, a (neth)acrylic
aci d/ N-phenyl nmal ei m de/tetra- hydrofurfutyl (neth)acryl ate/ n-butyl
(meth)acryl ate/ 2- hydroxyethyl (meth)acrylate/ benzyl (meth)acrylate

copol yrmer, 18cBRO{W®ERK)acrylic aci d/ N-phenyl mal ei mi de/tetra- hydrofurfuryl

nmet h) acryl at e/ n- but yl I - at e/ phen
gnethgacrglate cogo yé&g?hgé%%éﬁﬁ?g%$%qé?%ﬁ#%ﬁi?%%%%éﬁ%%?Z?%&%éftetPa- go
?yd{ﬁ;urfU{yhy?ﬂefhiautyﬂaﬂQEMhb?ﬁﬁyldﬁ&ﬁéﬁyx5@%£ﬂe%®@p2¥I . .
me acryl ate cero no( ne acr e copol yner, a (ne acrylic
TN o (Ra b SeEg s A A et el Lo fe SFRabhyTer
(met h) acrsyl at e/ n- 25abl€ﬁ1¥|th()'§;%gjfg}')lN§Q{])écaﬂcf/m%1¥é{ BAEe REGORREHRL
I p

copolynmer, a (neth)acrylic ac enyl mal ei m de/tetra- hydrofurfuryl
(et h) acryl aredrefhyfutmdt Hpaethy barerlat enlatHrenetm)aetyl at e/ pol ynet hyl

nmet hacryl ate [ mer t i
acid/N-phenyfﬁ%?g§%ESQ?EEF/ggg%yﬁrJpﬁﬁﬁﬁfﬁﬁggﬁgg%ﬁgégé*g?%fh-butyl

(met h) acryl at e/ benzyk ((neth) aeryllaice/qu0ld/Nypteney 1 mals dabaeeeteapol yner, a
(meth)acrylic acid/ N-phenyl nal ei mide/tetra 18 hydrofurfuryl

(et h) acryl aRBAROBUEFRTYEmdPRFEe ARTAHS IS PAN T ARG REY Y1 at e/ pol ynet hyl
(meth) agry| alfe FRFLEPPIATRY gEORYH B mono (meth) acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate/benzyl (meth)acrylate
copolymer,

15 a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate/phenyl (meth)acrylate
copolymer,

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

20 hydrofurfuryl (meth)acrylate/n-butyl
(meth)acrylate/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/methyl (meth)acrylate/n-

25 Dbutyl (meth)acrylate/polystyrene macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/methyl (meth)acrylate/n-
butyl (meth)acrylate/polymethyl methacrylate
macromonomer copolymer,

30 a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/n-butyl
(meth)acrylate/benzyl (meth)acrylate/polystyrene
macromonomer copolymer,

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



a (meth)acrylic acid/ N phenylmal eimde/tetra- 5 hydrofurfuryl
[(nmeth)acryl ate/ 2- hydroxyethyl (neth)acryl ate/benzyl
(et h)acryl at e/ pol ystyrene rmacrononomer copol yner, a (nmeth)acrylic

aci d/ N- phenyl nmal ei m de/tetra- hydrofurfuryl (neth)acryl ate/2-hydroxyethyl

10

(et h)acryl ate/ benzyl (nmeth)acrylate/polynethyl (meth)acrylate nmacronononer

copol yner, a (neth)acrylic acid/ N-phenyl &8l ei mi de/tetra- hydrofurfuryl
(meth)acryl at e/ styl ene/ n-butyl (neth)acryl at e/ benzyl
(neth)acrylaP@ﬁﬁP%BEFHFY%S(méﬂﬂhﬁﬁqﬁ %X%ﬂ%PE%bolyner, a (meth)acrylic

aCid/N‘phenYkﬁékﬁbHEQ?&%Q%V%EHE#ﬁWﬁMHQHNé@Eglate/pol ethyl

(neth)acrylate/stgrenelz-hydroxyethyI (et

(et h) acryl afeepb) psrylate mammayanamay cepelymer, 20 a (neth)acrylic

acrylatel/ phenyl

aci d/ N- phenyl mal ei m de/ £a- r.of ur fuewl - _
(neth)acrylate/styre%eﬂ§§h§gﬁbx eﬁ%ﬁéékéégrB%%?%%%?%?ﬁﬂé%? tetra
(met h) acry| ahgdpoyreulryll (Meitha et avirslop@neorpethppol yner, a

(meth)acryli

(et h) acr yl at BEREHAEYY Leker EAGRA atmeh) afdf bk

¢ acid/ N-phenyl mal ei m de/tetra- 25 Q%?rofurfuryl

(neth)acryla&gépghgﬁbmggn%cgﬁgﬁgﬁgnoner copol ymer, a (nmeth)acrylic

aci d/ N-phenyl mal et m de/tetra-

ydrofurfuryl (neth)acryl ate/n-butyl

(et h) acryl at e/ 2- 30ahydedtyetdptl iqretdd i yplaery beatgimide/tetra-
th I /.pal t hyl th |.at I ,
(ot 1) acr 1 | BYAEPENRE By | R Ao e A T ordepa o e

(et h) acry| atméshyherefatlyienzlA (Eit)aeryl at €/ gohyde oxyet hyl

(et h)acryl at e/ phenyl (et h) acryl at e/ pol ystyrene macr onononer copol yner,

(meth)acryli

15

20

25

30

¢mgERYARYYHERP MRICEITHNE™EE rgrpPOlymer,
a (meth)acrylic acid/N-phenylmaleimide/tetra-

hydrofurfuryl (meth)acrylate/stylene/n-butyl
(meth)acrylate/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/styrene/2-hydroxyethyl
(meth)acrylate/phenyl (meth)acrylate/polystyrene
macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/styrene/2-hydroxyethyl
(meth) acrylate/phenyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polystyrene macromonomer copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polymethyl (meth)acrylate macromonomer
copolymer,

a (meth)acrylic acid/N-phenylmaleimide/tetra-
hydrofurfuryl (meth)acrylate/stylene/n-butyl

A9l YER¥ERRSCryl at e/ benzyl

a



hydrof urfuryl (meth)acrylate/styrene/n-butyl 5 (meth)acryl ate/2-hydroxyet hyl
(met h) acryl at e/ phenyl (meth)acryl ate/ pol ynet hyl net hacryl ate macr onononer
‘copolynmer, a (neth)acrylic acid/ nono[2- (nmeth) acryl oyl oxyethyl]succinate/N
10 cycl ohexyl mal ei m de/tetrahydrofurfuryl (neth)acryl ate/styrene/allyl
(meth)acrylate copolynmer, a (nmeth)acrylic acid/ nono[2 (neth)
acryl oyl oxyet hyl ] succi nate/ N cycl ohexyl k8l ei mi de/ tetrahydrofurfuryl 15
(neth)acrylate/stKrene/benZél (nmeth)acryl ate copol yner, a (neth}acrylic

X

aci d/ monof 2- (PeERh3GEYYREGY SxPpaamprettinamg ) acrylate/pheny
cycl ohexyl majg Hhﬂséw}aggy%gg%vcwewe B INATINL AL &S

i
(meth)acryl ate/ gl ycero met h) acryl ate copol yner, a (n%fh)acrylic
aci d/ nono[ 2- (neth) acrpkonl exygilhiy esuict/iNagtlednylmaleimide/tetra-

henyl mal ei m de/ t et r ahydr of, ur f uryl t h) acryl at e/ st yrene/ al
?net%)acry:a?%358 BFgH%V? é%egg%%ﬁ?ﬁ&g%ﬁﬁéﬁyéﬁﬁ?ihékgﬁﬁf (net%)
acryl oyl exyethythsaeeiynat e/ - hpaeoxherigiim Geddietd ahyTh ©f pshenyi _
(neth)acrylate/g%ﬁéene/benzyl nmet h) acryl ate copol yner, a (nmeth)acrylic

aci d/ mono[ 2- (Betheery1atey PeyVERFEIHy Mediad Fiakaye macromonomer

phenylnalein%g§6% Lahydrofurfuryl (meth)acryl ate/ benzyl
(meth)acryl a g g%erbl nono( et h) acryl ate copol yner, a (neth)acrylic

aci d/mono[ 2 (meth) aaryheyhoryetyilc] sieciei /madred I 20
O e G SRR iee 1 sorenl v

10 cyclohexylmaleimide/tetrahydrofurfuryl
(meth)acrylate/styrene/allyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2-
(meth)acryloyloxyethyl] succinate/N-
.cyclohexylmaleimide/tetrahydrofurfuryl

15 (meth)acrylate/styrene/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2-
(meth)acryloyloxyethyl] succinate/N-
cyclohexylmaleimide/tetrahydrofurfuryl
(meth)acrylate/benzyl (meth)acrylate/glycerol

20 mono(meth)acrylate copolymer,

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

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

a (meth)acrylic acid/monol[2-

30 (meth)acryloyloxyethyl] succinate/N-
phenylmaleimide/tetrahydrofurfuryl (meth)acrylate/benzyl
(meth)acrylate/glycerol mono (meth)acrylate copolymer,

a (meth)acrylic acid/mono[2-

(meth)acryloyloxyethyl] succinate/N-



a (nmeth)acrylic acid/ nono[2- 5 (neth) acryl oyl oxyet hyl ] succi nate/ N

cycl ohexyl mal ei m de/tetrahydrofurfuryl (neth)acryl ate/styrene/n-butyl
“(net h)acryl at e/ benzyl (meth)acryl ate copolymer, a (nmeth)acrylic

aci d/ nono[ 2- 10 (neth) acryl oyl oxyet hyl ] succi nat e/ N-

phenyl mal ei m de/ tetrahydrofurfuryl (meth)acryl ate/styrene/n-butyl
(meth)acrylate/ally (meth)acryl ate copol gfier, a (neth)acrylic aci d/ nono[ 2-
15 (et h) acryl oyl oxyet hyl]succi nate/ N- phenyl mal ei m de/tetrahydrof urfuryl
(et h) acryl afEF spPheEemaLeimide/rathaderdnefiwr bergy| (neth)acryl ate

copol ymer 2 pEELDMactYLe Addidmmnal 3,201 (TR acrviace/aily

acryl oyl oxye succinate pheny tetrahy
(et h) acryl atmeénh) butryll ateeclopadyyleat e/ benzyl (net h)acryl at e/ gl ycer ol

nmono( net h) acryl ate copal yner,, a (meth)acrylic acid/ m carboxypol ycaprol act one
25 mono( et h) acryl at 8/ NTEYFEY 67 ﬁﬁﬁﬂ%ﬁ%&%ﬁQQ% +ahydrofurfury

(met h) acreyl af@éshykerel el owy tMBiN)ALd el gyycerol  nono(meth)acryl ate

copol ymer, a (nmeth)acrylic acid/o-carboxypol ycaprol actone 30

nmono( met h) aceyF apbeXypRadelimalds /rederatatdeaiiar Bixy ¥ ur vl

(meth)acryl a I t h) a te acryl ate
copol yner, aR@%E@%%§% %??%§§gﬁg¥%¥3gf%%¥§§blb%%%?§%§%¥%%gg9ggﬁggl

nono( met h) acyéahehrphanyl walpeillynda/ t et r ahydrof urfuryl 21

(meth)acryl ate/ styrene/ n-butyl (meth)acrylate/benzyl
(neth)acrylate/glyceﬁoﬁmﬁﬁﬁdﬁﬁgﬁﬁ%&n%ﬂ%é%ﬂQRﬂﬁﬁyner, and

10 (meth)acryloyloxyethyl] succinate/N-
phenylmaleimide/tetrahydrofurfuryl
(meth) acrylate/styrene/n-butyl (meth)acrylate/ally
(meth)acrylate copolymer,

a (meth)acrylic acid/mono[2-

15 (meth)acryloyloxyethyl] succinate/N-
phenylmaleimide/tetrahydrofurfuryl
(meth) acrylate/styrene/n-butyl (meth)acrylate/benzyl
(meth)acrylate copolymer,

a (meth)acrylic acid/mono[2-

20 (meth)acryloyloxyethyl] succinate/N-
phenylmaleimide/tetrahydrofurfuryl (meth)acrylate/n-
butyl (meth)acrylate/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,

a (meth)acrylic acid/o-carboxypolycaprolactone

25 mono (meth)acrylate/N-
cyclohexylmaleimide/tetrahydrofurfuryl
(meth)acrylate/styrene/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,

a (meth)acrylic acid/w-carboxypolycaprolactone

30 mono(meth)acrylate/N-phenylmaleimide/tetrahydrofurfuryl
(meth)acrylate/styrene/benzyl (meth)acrylate/glycerol
mono (meth)acrylate copolymer,

a (meth)acrylic acid/w-carboxypolycaprolactone

mono (meth)acrylate/N-phenylmaleimide/tetrahydrofurfuryl



copotynmers fornmed by replacing 5 tetrahydrofurfuryl (meth)acrylate in each
_of these copolyners with [2

“(met h) acryl oyl oxyet hyl ] (tet rahydrofurfuryl)succinate. O the above
copolymers (BIl), a (neth)acrylic acid/ N phenyl mal ei m de/tetrahydrofurfuryl
10 (nmeth)acryl ate/ styrene/ n-butyl (neth)acrylate copolyner, a (neth)acrylic
aci d/ N phenyl nmal ei m de/t et rahydrof urfuryBl (nmeth)acryl ate/styrene/ n-butyl

net h) acryl at e/ 2- hydr oxyet hyl (nmeth)acryl ate copol ynme (neth)acrylic 15
éc. d/ ?\L phgnyf‘ﬁ%ﬁé? ﬁiy:aér/lﬁge( ﬁéﬁﬂ%‘%&@/ﬁ‘l) %‘ééye&w%%%mh%%bﬁwwwy

succi nat e/ st I G o
aci d/ N phenylyﬁgilggl %cgg})ﬁlte(/?ﬁ%&ﬁ)éggﬁr% oxyet%gllz%%]t %?égﬁigﬁ%g?ur%!ﬁryl 20

succi nat e/ stqtm@ne/ n- but yl (meth)acryl at e/ 2- hydr oxyet hyl (neth)acryl ate

copol yner, etc. are erred. Jn t copol Bl), the copol ynmerization
anount ratio of t he u ﬁﬁ'mgtrgd £ rrppoun&’ (%?I%/fec“g%r eferably 1 to 40 % by

wei ght, g,artt@ufahwrafafcen&gﬂly (3\5t51 @30 LodYyines Hh , of henesgol ynmeri zati on
anount ratio of the N-substituted maleim de (b2) is preferably 1 to 50 %

by wei ght, paPPPEUNErFyvwpEBfdRably 5 to 40 % by wei ght, the

brererably. 10 E e o bR By oy e T s oA A EPEPELR 3875530 96 by
wei ght, and the COpOIfyIlI'hEI abbiven capminmea | (BI)I i he Uns'ahuaarEMmCOHpound
by el ght - 1 R LR{Y-PREBNLMGr = e e SRR S ok i bunt 22 ratios of t he
unsat ur ateed ¢REPRYAES YA LENS t{PRAleyMELutA! ) (nddteh i &ghité NESpbingmabove
ranges, V\hergb%/mé&elggcr;?rllcbgc(;tc)it/%l_ned a radiation sensitive conposition
phenylmaleimide/tetrahydrofurfuryl
(meth)acrylate/styrene/n-butyl (meth)acrylate/2-
hydroxyethyl (meth)acrylate copolymer, (meth)acrylic
15 acid/N-phenylmaleimide/[2-
(meth) acryloyloxyethyl] tetrahydrofurfuryl
succinate/styrene/n-butyl (meth)acrylate copolymer,
(meth)acrylic acid/N-phenylmaleimide/[2-
(meth)acryloyloxyethyl] tetrahydrofurfuryl
20 succinate/styrene/n-butyl (meth)acrylate/2-hydroxyethyl
(meth)acrylate copolymer, etc., are preferred.
In the copolymer (BI), the copolymerization
amount ratio of the unsaturated compound (bl) is
preferably 1 to 40 % by weight, particularly preferably
25 5 to 30 % by weight, the copolymerization amount ratio
of the N-substituted maleimide (b2) is preferably 1 to
50 % by weight, particularly preferably 5 to 40 % by
weight, the copolymerization amount ratio of the

[

unsaturated compound (b3) is preferably 1 to 70 % by

30 weight, particularly preferably 10 to 40 % by weight,
and the copolymerization amount ratio of the unsaturated
compound (b4) is preferably 1 to 80 % by weight,
particularly preferably 5 to 60 % by weight.

In this invention, the copolymerization amount



excetlent in sensitivity, adhesion to a substrate and 5 solvent resistance.
In this invention, other alkali-soluble resin may be used in conbination
'with the copolyner (Bl'). The above al kali-soluble resin is not specially
limted so long as it acts on the (A) colorant as a 10 binder and has
solubility in an al kali developing solution for use in the step of

devel opnent for forming a colored |ayer22For exanple, an al kali-sol uble
resin having a,carboxyl group.is preferred, and as an exanple thereof,

there is a cgﬁBF9ﬁePf(gBﬁoPFﬁéFWﬁﬁﬁ%dfQRWRRPDQ% R obiat CPRILY™MERe nenber

sel ected froppthe;ge0BRoG B%'%Hﬂ&)ﬁﬁelHEBﬁé”fﬁﬁ§E§aT@9é¥éb? apide and
unsat urated carboxylic anhydri des descri bed as exanpl es h regard to the

copol yner (Bfgnahd abtaeagd engadi@iem swHegiteve ropmpheigionp consi sting

of N 20 substitu S and nsat rated conpoun escri bed as
exanpl es mntﬁx?gif tﬁgggopo (?#h Seh W ptefd d$§éﬁa%8t 8?“

aIkal|-sglubb@lveﬁtnregmseampeﬁlflcalIy there is a copolyner formed from
(i) at least one unsaturated carboxylic acid containing 25 (nmeth)acrylic

acid as an essenti al IBofkPdfeAnVaRF Q1) fther aasiabhes H%%? EePadted from

the group co stkn |yl M de, styrene,
nmet hyl (neth?égr%éagggﬁnl%h?§ﬁ&?2§%ﬁfg235fg%g@hehé&$8PYﬁex (neth)acrylate

2- hydr oxyet hyl (net hTaer gbatve, aﬂﬁaﬂﬂﬁaoxuhﬁeozasymaie nbénszC1a11y
(meth)acrylate, .glycero nmono( rylat a rene macronononer and
a polynethyﬁlWégﬁécF9lgpggngfrgﬁbﬁ%ﬁﬁ?(”}nq?%|§£ %%%%f%ﬂ FRe®copol yner
(Bl) andd hepinatkean dah&el isoseipihlie v esi md espest 1 V@é\)‘eD@p@nQ wei ght 23
aver age nol ecul ar wei (to be referred to as "MV' hereinafter), as a

pol ystyrene, S@@qugOO%?é 366, G@OthQﬂﬁ§93NQﬁ(Q%Hﬂ%ogm@@g f%rléng@Ggmhen
measur ed by gebolored layer. For example, an alkali-soluble resin

having a carboxyl group is preferred, and as an example
thereof, there is a copolymer (copolymer (BII) formed
15 from at least one member selected from the group

consisting of unsaturated carboxylic acids and
unsaturated carboxylic anhydrides described as examples
with regard to the copolymer (BI) and at least one
member selected from the group consisting of N-

20 substituted maleimides and unsaturated compounds (b4)
described as examples with regard to the copolymer (BI).

As a preferred “other” alkali-soluble resin,

more specifically, there is a copolymer formed from (i)
at least one unsaturated carboxylic acid containing

25 (meth)acrylic acid as an essential component and (ii) at
least one member selected from the group consisting of
N-cyclohexylmaleimide, N-phenylmaleimide, styrene,
methyl (meth)acrylate, n-butyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate,

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

In this invention, the copolymer (BI) and the

“other” alkali-soluble resin respectively have a weight



permeati on chromat ography (GPC, elution solvent: 5 tetrahydrofuran).
Further, the copolyner (Bl) and the "other"” alkali-soluble resin
‘respectively have a nunber average nolecular weight (to be referred to as
"Mn" hereinafter) as a polystyrene, of 3,000 to 60,000, nore preferably 10
5,000 to 25,000, when neasured by gel perneation chromatography (GPC,
elution solvent: tetrahydrofuran). |In thBs invention, the copol yner (BIl)
havi ng the above-specified Mv and Mh is used, or this copolyner (Bl) is
used i n conbAVRY?8R WPLECHLREr WaRIlEAL -(E61 iR e fisrred vohagi nYvi he

above- speci fy M ap , gwher he fadi atiomn s itV 0 sition
excellent in gg%ve?opgg:)vlbi ?y cag)la%g%og/t ai ne’d,d o) 't(ﬁé;? p?xg?g’ gﬁg a black
mat ri X havi ngore shaepepabiegr 3, 80§e tead Ofe Of0dr veten aneasaedthe geturrence of

a residue, a ground.soilin 0 a_remainj film.,etc.,.on_a non-exposed
portion of apg?ﬂf)g ?Bflechﬁgmgﬁogrﬁgg% n(ggq%gye?llfrgl%%p%‘?]e‘ﬁléﬁ‘ dur i ngIo
devel opnment . t dbearplirerakaby.and M (MM M) of each of the copolynmer (BIl)

and the "other" alkali-soluble resinis 25 preferably from1l to 5 nore
preferably from 1 t oFUrthgrhithe pe@eliveer t (Rl atveé Eapol §Eees”(Bl) may be
used singly Lh:C | i r A e this i I i cabl e
to the "ot he%ikéé?ﬁagg?{slgﬁ%bgg Sqffletg}gr%gg%gq{eﬁ% hi's ?n%e%ﬂl%%? %ﬂ(eaggg%al

amount of theolatkabtr- selighlte (tesis pefetBOdpant ashby Ml girefnd fieet A)

colorant is preferably 10 to 1,Q0Q parts by weight, nore eferably 20 to
500 par't s bybhet gHE Y SRERCRe 10t 21 S Sbente brd The ui e PTEEFERPEYr £si ns 1 s

| ess thap 105 2dooPabt 85b¥0ve! Glen hieh XD, A Kahdrheyelopability my be
decreased and a ground soiling or a remaining film” may occur on a
non- exposed plerenanographyuldSPCat € lottiom 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 other alkali-soluble

15 resin having the above-specified Mw and Mn, whereby the
radiation sensitive composition excellent in
developability can be obtained, so that pixels and a
black matrix having a sharp pattern edge can be formed
and that the occurrence of a residue, a ground soiling,

20 a 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

25 preferably from 1 to 5, more preferably from 1 to 4.

In this invention, the above copolymers (BI) may
be used singly or in combination of two or more, and
this is also applicable to the “other” alkali-soluble
resins. ‘

30 In this invention, the total amount of the
alkali-soluble resins per 100 parts by weight of the (Aa)
colorant is preferably 10 to 1,000 parts by weight, more
preferably 20 to 500 parts by weight. When the total

amount of the alkali-soluble resins is less than 10



a masking |l ayer. Wien it exceeds 1,000 parts by weight, 5 the concentration
of the colorant is relatively decreased, and it nay be hence difficult to
“attain the color density intended as a thin film Further, the anount of
the copolyner (Bl) in the alkali-soluble resinis preferably 10 to 100 o by
wei ght, 10 particularly preferably 20 to 100 % by wei ght. Wen the anount
of the copolynmer (Bl) is less than 10 % B¢ weight, the intended effect of
this invention may be inpaired. -(C) Polyfunctional nononer_ The

pol yf unct i onBRTkBnBifereiAREthi §OrnEaRmtore, BlkaterdeyolePabhdity Wavi ng two

or nore pol yger jgablgseHNaalivaaled ReNdsy 1 £5; Of o hd1n PALY EYRGL 1 ONal
nmononer i ncl ude; di?ﬁgth)acrﬁlates g? aﬁky ehe gI?co?s sﬁcﬁbaggﬂgthylene
gl ycol , propyagnecglycoh, aehon-exPpodiedratdntaiory | af ex sfibpolghkkpkena gl ycol s

such as pol yet hylene glycoal, | ypr opyl ene gl ycaql , etc.; .
ol y( et achyPaLEengr eyeRyar EoB LR EHERSsm Jndii MY SR as
glycerings trinet Bghebntpa@Rane o fP&HeaARINdWAi10l i s i PEARME BREYYhritol, etc.,

and 25 dicarboxylic-acid-nodified products of these; oligo(neth)acrylates
of a pol yest@pcransefoxyndr é§i mavaber ienfe ki icubih BPkyEtaesi Ahea
silicone reshloraashiid GEEEDaCH Go LdEE ARy ates of

bot h- ends- hydr oxyl at'e 0 polynmers such as

bot h- ends- hydr oxypol FuttBelryt adiee mmourtotdE ertoks - dyywols bxiyeol YRBEdpianehe

bot h-ends- h g oxypol ycaprol act.one, etc. ang . ,
Cri s[ 2- ( et hISER YL GFPORPAEN FMosihaR Ee ECFTOHed8 §61 JrAhct i BharehBhbmer s,
25 pol y(oret paaeh ¥hahes yobreieudine 2o td ahey Pabyhydidiee . alwedel shor

di carboxylic-acid-nodified products of these are preferred, and,
speci fi cal | yamppefepfedhgr ¢opolymer (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
15 refers to a monomer having two or more polymerizable
unsaturated bonds.
Examples of the polyfunctional monomer include;
di(meth)acrylatesvof alkylene glycols such as
ethylene glycol, propylene glycol, etc.;
20 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
25 dicarboxylic-acid-modified products of these;
oligo(meth)acrylates of a polyester, an epoxy
resin, a urethane resin, an alkyd resin, a silicone
resin, a spiran resin, etc.;
di (meth)acrylates of both-ends-hydroxylated
30 polymers such as both-ends-hydroxypoly-1,3-butadiene,
both-ends-hydroxypolyisoprene, both-ends-
hydroxypolycaprolactone, etc.; and
tris[2- (meth)acryloyloxyethyl]phosphate.

Of these polyfunctional monomers,



trimethyl ol propane triacrylate, trinmethyl ol propane 5 trinethacryl ate,
pentaerythritol triacrylate, pentaerythritol trinethacrylate,
‘pentaerythritol tetraacrylate, pentaerythritol tetranethacrylate,

di pentaerythritol pentaacrylate, dipentaerythritol pentanethacrylate,

di pentaerythritol hexaacrylate, 10 dipentaerythritol hexamethacrylate, a
conmpound of the followng fornula (1), £252000CH=CH2

CH2=CHCOOCHT- - C- CH2OCOCH2CH2COOH (1) CH20COCH=CH2 a conpound of the

fol | owi ng f opedy ém¢Rh) aCHY 1lake sClf0odh@idr 1 Cli=Atiere 13> TrRYSOCE? CH2 COOH

OCOoC= d_the l.i.ke.. Ab 1. i h I
(2 SEOCTOEGE olesial. b ie. MoreAllicd Lm0l gtovRas.

hexaacryl at eaé eppartireuiar bydyr efpeidiad dal hyhatpee f epred egdréayer has high
intensity and excell ent surface snoothness and that the occurrence of a
ground soi | i FEiMebhYlpeREPRARG tMIRCTIHELE orf B PR ELPLREAPEBRL i on of a
substrate a h C | a [N Q35 T pol yfuncti onal
m)nomars%may g’“ﬁgegﬁﬁﬁgf‘y %’r%rnltﬁ1 g?r'r&t%atl oﬁcro kaervﬁp%}lghore. The amount of
t he pol yf uncpenpaérpbhomepli trtimesha2yilatent ipem tpeer iifr paols by wei ght of

the (B) alkali-_solub in i terably 5 to 50 t i ght,
or ot or bl y 20 TEASEOYPAFPe By CRNE MM (R SRR (8ot he

pol yfuncti ongl paRPgERYthe k8IS ded a2 rylaitdss, Bipy@ieddrytheitolensity and
surface snoothness of a colored |ayer are |iable to decrease. Wen it
exceeds 50PPRFREGeBhaGEYEREE t HaPENEAST YHdVE! tophiexagcrElatabl e

10 dipentaerythritol hexamethacrylate, a compound of the

following formula (1),

CH,0COCH=CH,
CHF=CHCOOCH;—C—CH,0COCH,CH,CO0H (1)
CH,0COCH=CH,

a compound of the following formula (2),
CHj
(|3H3 (|3HZOCOC= CH»
CH2=CCOOCH2—?—CHZOCOCHZCHZCOOH 2
CHZOCO?Z CH,
CHj3
15 and the like. Above all, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are particularly preferred in that a
colored layer has high intensity and excellent surface
smoothness and that the occurrence of a ground soiling,
20 a remaining film, etc., on a non-exposed portion of a
substrate and on a masking layer is suppressed.
The above polyfunctional monomers may be used
singly or in combination of two or more.
The amount of the polyfunctional monomer in this
25 invention per 100 parts by weight of the (B) alkali-
soluble resin is preferably 5 to 500 parts by weight,
more preferably 20 to 300 parts by weight. When the



5 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. In
this invention, further, a nonofunctional nononmer having one pol ynerizabl e
unsaturated bond may be 10 used in conbination with the pol yfuncti onal
nmononer. Exanpl es of the above nonofunctional nonomer include those
conpounds descri bed as exanples of the @#&saturated conpound (bl), the
N-substituted mal ei m de and the unsaturated conpound (b4) with regard to
the (B) 15 aPReMntssifufihe maiyfunelienyl avepregrndephesisnéhan 5

b oduCY | 1 5600 (T 206 Ah  SUKpl | e By TORCBREr YO oL e AR I ©

nonofunctionalcmﬂmmaﬂwiapﬁmtxxeu&nhblmgtw d@Breasen cWidnhnati ercetdswo or
nore The anount of the nonofunctio aI based n.the tot unt of
t he polyfunc§|8n§P'ﬁﬁh5ﬁ%r Tt ﬂ%t?ﬁﬁﬁﬁoﬁﬁﬁ6ﬁéFY|§Spﬁéﬁgg%bly 90
% by wei ght ter deRS®ad®I | &fehaky YS&QlJ_/?@Y wekemalﬁ&nbe%almm@%c% the

anount of the nonofunctional ronomer exceeds 90 % by weight, the intensity
and surface §ﬁﬁoﬂmﬂ§iﬁ(ﬁoeﬂﬂCQﬁHQmn%dn@@fGXE@SEdyEprﬁa?nb@flﬁsuff|C|ent
The tot al th ol yfu r and the nonofunctional
nonomner in t ISSF%%gh ﬁgﬁChy qWﬁf-t)é]?%{?)l';l;par sggy wei ght of the (B)

al kal i -sol ubl e re5|n]nsunxﬁeﬂmﬁéntﬁomp BaPt hett sabyoweifghict immaa pref erably
20 to 300 parts by weight. \Wen the above total ampunt is less than S
parts by wei §RECT™Ste l'iaﬁ'i%lctr&ﬁ B ERFheRbLenvBERRBEELEE ROBG By Beyer

are |iabje ! godacnensemihathian dicieXReds0P0RRE Bl HBkBer f O

exanpl e, al kali  developability is I1abl decrease or a ground soiling,
aremaining film etémamyiﬁs|Qﬁﬂmh¢oab@@ermonoaungnaoenﬁom@@CWGnt|on of a

substrate anq Oﬂu%eﬁ%ﬁ¥ln ﬂ,ounds described as examples of the
unsaturated compound (bl), the N-substituted maleimide
and the unsaturated compound (b4) with regard to the (B)
15 alkali-soluble resin, N- (meth)acryloylmorpholine, N-
vinylpyrrolidone, 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
20 or in combination of two or more.

The amount of the monofunctional monomer based
on the total amount of the polyfunctional monomer and
the monofunctional monomer is preferably 90 % by weight
or less, more préferably 50 % by weight or less. When

25 the amount of the monofunctional monomer exceeds 90 % by
weight, the intensity and surface smoothness of an
obtained colored layer may be insufficient.

The total amount of the polyfunctional monomer
and the monofunctional monomer in this invention per 100

30 parts by weight of the (B) alkali-soluble resin is
preferably 5 to 500 parts by weight, more preferably 20
to 300 parts by weight. When the above total amount is
less than 5 parts by weight, the intensity and surface

smoothness of a colored layer are liable to decrease.



- (D) Photopol ynerization initiator The photopol ynerization initiator in
this invention refers to a conpound that generates an active species
‘capabl e of initiating polynerization of the above (C) polyfunctional
nononer and the optional 10 nonofunctional nononmer by exposure to radiation
such as visible light, ultraviolet light, far ultraviolet light, electron
radi ation, X-ray or the like. Exanples oR7t he above phot opol yneri zati on

initiator include an aceto henone corrpound a 15 bii m dazol e conpound, a
triazine conPBERd1ta eH&Resish S mT P ¥ekIbhefiBhccXaRpdEnd 2 14711

a- di ket one 8@%%@%1@&9} YidIc] £251 U BoRR cGRARRUN, & §%ﬁﬁen%01qq U”d
a di azo conpound, an O-acyl oxi me conpound, an onium salT conpound an

i m dosul phonat eepernpdmed.f 120, These. cappuhisbbe etcooponenbs 'ahanongenerat e an
active radical _or an_acti.ve ‘%d or enerate b th_an i.ve radi cal and an

active aci d ByPERSSsECE TR (Hi & | nven%r%t 3Bo9emﬁﬁ%9880llf7‘|¥§ﬁ ‘zati on

initiators naypbeph&dm%l@g{ea;lqgaﬂlrbmoiﬁ)imﬂt@ﬁ of two 25 or nore. The
phot o polyrrerlzatlon initiator in this invention is preferably at |east one
nmember sel ected froRReh@hGARP OOMY 523 hiPBf 11&hté6596ph§néﬁéscorrpound a

bi i m dazol e 98@89‘&% Q'etfréx%z'%? tﬁé(a%?é‘cﬂg?op e en8f¥Lax! OB gammeund. 30

In this invention, anount Izatron initirator per 100
parts by wei gpteccnfes t:la@a(b(l)e e yifruinict a toirad pmhmnerlaataohobﬁl take it and the

nonof unct i ona ef erabl 0.01 to 120 _parts ght, nore
brof er bl y18PEVE00 Cpared Mg gt ZERTNER TRE BhSuRPCYPTERS

phot opolygrer mgabiranciAidnizat Gt’(oﬂcﬁnexl sts d Wrdlt parhaby tWehgluchclisi Ng by
exposure is insufficient and it may be difficult to obtain_a color filter

havi ng a col Yiedblaydd ghstt avli zavimdd 1#gRt, far ultraviolet light,
electron radiation, X-ray or the like.

Examples of the above photopolymerization
initiator include an acetophenone compound, a

15 biimidazole compound, a triazine compound, a benzoin
compound, a benzophenone compound, an a-diketone
compound, a polynuclear quinone compound, a xanthone
compound, a diazo compound, an O-acyloxime compound, an
onium salt compound and an imidosulphonate compound.

20 These compounds are components that generate an
active radical or an active acid or generate both an
active radical and an active acid by exposure.

In this invention, the above photopolymerization
initiators may be used singly or in combination of two

25 or more. The photo polymerization initiator in this
invention is preferably at least one member selected
from the group consisting of an acetophenone compound, a
biimidazole compound, a triazine compound and an O-
acyloxime compound.

30 In this invention, the amount of the
photopolymerization initiator per 100 parts by weight of
the (C) polyfunctional monomer or a total of it and the
monofunctional monomer is preferably 0.01 to 120 parts

by weight, more preferably 1 to 100 parts by weight.



5 predeterm ned array. \Wen it exceeds 120 parts by weight, a formed color
| ayer is |liable to cone off a substrate during developnent. O the

‘phot opol yneri zation initiators preferred in this invention, the

acet ophenone conpound 10 specifically includes, for exanple,

2- hydr oxy- 2-met hyl - 1-phenyl propan-I|-one, 2-nethyl-I|-[4-(nethylthio)phenyl]-
2- nmor phol i nopr opan- 1-one, 2-benzyl - 2-di mé8hyl am no-1I - (4-

mor phol i nophenyl ) but an-1-one, 1-hydroxycycl ohexyl phenyl ketone,

2, 2- di met hoxy¥hen2 tdiepRapund: fh-thehekrepal prerizgeigRedndfd ator tifese

acet ophenone S.n 2r s [As s . -

(met hyl t hi 0) %%%%ﬁﬂg‘ r?o'r?oplhng%almnéozpﬂr%péenl-gf@to'ne?mé}%gn?}ll sxposure 1s

2- di net hyl aninsulffi4-immtplaoid nophmeny |DdudBif 1cohe andobta?2noet anddirone are
particularly eferred., 20 The _above acet ophenone conpounds nay be used
Singly o i nECARBEEENRDR (R Bredoh e IR SREAc et SpRERGna T Anpound | s
used as & p?@b@@@b&ﬂﬁ&ie@%ﬁhy Ni WO d xtddsdd NVent bohr st B9 wakgHAat,

t hereof per 100 parts by wei ght of the (Cg 25 pol yfunctional nbnoner or a

total of it andormed wedofrud@dveashals npol te peeeepdfl ¢ SuDBtErEt80 parts
by weight, r ef ly 1.to 60 parts by weight, still nore preferably
1to 30 partggqﬁgn&:agﬁgt’ei%m&?trhe anount of the acetophenone conpound is

| ess than 0.01 part kb Ihevprgdopslimets Byt txposil €ibhsorBs pirkifereetld and it
may be difficult to obtain a color filter having a colored |ayer pattern
arranged in aTpirEdét nYieRdd O r e RS FRICRABBBSMBOURErt s by wei ght, a

formed ooj or gdekaysioaay lirthhudd, CAIP Bfdmdy SUDSLAPESAYLLORCLAS] -

devel opnent. 29 Further, specific exanples of the a i 1 mdazole

conpound i ncRudgeRy2prigps-lctdng ophamgihyl-1- [4- (methylthio) phenyl] -

4,47, 5,5 - tebr gl dathoucarbamyl phenyliad, 21 - bLL LRG0 Bino-1- a-
morpholinophenyl)butan-1-one, l-hydroxycyclohexyl phenyl
ketone, 2,2-dimethoxy-1,2-diphenylethan-1-one and 1,2-

15 octanedione.

Of these acetophenone compounds, 2-methyl-1-[4-
(methylthio)phenyl] -2-morpholinopropan-1-one, 2-benzyl-
2-dimethylamino-1- (4-morpholinophenyl)butan-1-one and
1l,2-octanedione are particularly preferred.

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

When an acetophenone compound is used as a
photopolymerization initiator in this invention, the
amount thereof per 100 parts by weight of the (C)

25 polyfunctional monomer or a total of it and the
monofunctional monomer is preferably 0.01 to 80 parts by
weight, more preferably 1 to 60 parts by weight, still
more preferably 1 to 30 parts by weight. When the amount
of the acetophenone compound is less than 0.01 part by

30 weight, curing by exposure is insufficient, and it may
be difficult to obtain a color filter having a colored
layer pattern arranged in a predetermined array. When it
exceeds 80 parts by weight, a formed colored layer is

liable to come off a substrate during the development.



5 tetraki s(4-ethoxycarbonyl phenyl)-1,2"'-biimdazole, 2,2'-

bi s(2-chl orophenyl)-4,4",5, 5" -tetraphenyl -1, 2" - biimdazol e,

2, 2" -bi s(2, 4-di chl orophenyl )-4,4',5,5 - tetraphenyl-1,2'-biinidazol e,
2,2'-bis(2,4,6- trichlorophenyl)-4,4",5 5 -tetraphenyl-1,2'-biimdazole, 10
2,2 -bis(2-bronophenyl)-4,4",5 5 -tetraphenyl-1,2"'- biimdazole,
2,2'-bis(2,4-di bronmophenyl)-4,4",5,5" - teeraphenyl-1,2'-biimdazol e and
2,2 -bis(2,4,6- tribronophenyl)-4,4",5,5" -tetraphenyl-1,2"'-biimdazole. O
t hese biim dazol e coApalies,, Bpecifiig 2xamples of the above

chl orophenyl )= 4. 4! - Vil - 15,25 bl i ¢ | g, _

2,2 -bis(2 4?’éﬁg‘%ij8?8§ﬁetﬁ%%§p%?} %"‘é“%tl%?r h%hg%j;?-(% ghlopepheryldie and

2,2 -bis(2, 446411, 6¢Bl oteharhyils) (4 4tHgbyda rvety phenyl) 11222 bi i m dazol e are
preferred, nd 2,2' -his(2,4-dichlorqphenyl)-4,4", 55 -tetraphenyl 20

1,2' -biimda 6F@19§Zﬁiﬁvi@u?aﬂ%}ﬁﬁ%&ggqqgéQQ%%%é'ﬁi?niaa§ore conpounds have

excel l ents  spkuBhkiikY 4R tA38 M HorAMb K y10f - geper sl emighebge, BBRbrers such
as an undi ssolved matter, a precipitate, ‘etc., and they have high

sensitivity hmd(28aghdoaoplrenyd )28 riaci i o tetfaphgnpt otedl-under exposure
at | ow enepgynsheeh e Further, 4 e, 4 Dol sausen) pULl o teaction in
er e ,

non- exposed porplon. n'a“c¢datin il ma Xposut e erefore, a cured
portion insotebraphengldayel’opinehi &Hallé ore and-ans yncar ed portion having
high solubility 30 in the devel oping solution are distinctly divided,

wher eby t her Eréﬁﬁlﬁéop&eﬁ’éf&)a:‘lhi"gh-%e? i TRt orPReM%E - 11 2[ tBLIMAJARPLR  a

col or ed Jqayes patietn Lisendlorihy nderpuls | o 25 engeflepgeoiding Lo a

predeterm ned array. The above bi'i m dazol e conpounds nmay” be used 30 singly
or in conbi nbiiivhdezolwo @, 2rfottels \Bheh dilerdmopheay bl e4 céhpbuhd-i s used as a

ggotﬁgozzgeggég%éﬁgF%Qh%hq Q%iJ1tfgégéﬂgqgééog;ztbgis?gPH?%_thereof based
tribromophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -biimidazole.

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

15 chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -biimidazole,
2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole and 2,2’ -bis(2,4,6-trichlorophenyl) -

4,4’ ,5,5’ -tetraphenyl-1,2’-biimidazole are preferred,
and 2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-

20 1,2’ -biimidazole is particularly preferred.

These biimidazole compounds have excellent
solubility in a solvent and do not generate foreign
matters such as an undissolved matter, a precipitate,
etc., and they have high sensitivity and cause a curing

25 reaction to fully proceed under exposure at a low energy
level. Further, they do not cause a curing reaction in a
non-exposed portion. In a coating film after exposure,
therefore, a cured portion insoluble in a developing
solution and an uncured portion having high solubility

30 1in the developing solution are distinctly divided,
whereby there can be formed a high-definition color
filter in which a colored layer pattern free of an
undercut is arranged according to a predetermined array.

The above biimidazole compounds may be used



5 or-a total of it and the nonofunctional nononer is preferably 0.01 to 40
parts by weight, nore preferably 1 to 30 parts by weight, still nore
‘preferably 1 to 20 parts by weight. Wien the anount of the biindazole
conpound is |ess than 0.01 part by weight, curing by 10 exposure is
insufficient and it may be difficult to obtain a color filter having a
colored |l ayer pattern arranged in a predeterm ned array. Wien it exceeds 40
parts by weight, a fornmed colored layer is liable to cone off a substrate,
or the col or édngayeprsdnf ssabinatiaon jeblewe cobemevaghened, duri ng

devel oprment. In this jnyvention. . whe bi, I 10 le_C un is used as a
phot opol yneri zati on ﬁﬁ%ﬁ:%ﬁﬁ{b%%M%é?é%E%ﬁ%éﬁ%%gig %geggﬁg ﬁglﬁbmﬁng

hydr ogen donpho$bped ymeerisiatd ot Vi axeof urh hehi s nphovadiod) Tme hydr ogen
donor as used herein_neans a conpound that can_ provi de hydrogen atons to
radi cal s whPBERUBFe teFECt KRF9DMT HDi | daebYEuREHpEDARE TRESMETexposur e.

The hydr agencdonok okl 1t es sievamy ak Inforfr i ¢ £5AR1 YmBnBREcaRGAn compound
I elo

or an am ne conpound that w e defined w. The above nercaptan
conpound r ef prefersadlycdndun cohtE i sigoy wehgkhe mpong predehebdyodyclic

ring as a base rting_and having at |east. . one referably.30.1 to 3, nore
preferably 1% 059 %@F&ébgﬁ'd? tixékﬁﬁi)Tﬁ¥gc?¥§£?5a¥ﬁg %DFﬁeF%nucleus (to
be referred partsmeicarigihthas@tehydhegamsionoct heieimafhedazoToe above

am ne conpound refers to _a conpound containing a benzene ring or a

het erocycl i ccPMRgUAS ds3lesfaddran My GhPawmliby Welgbhst CHRENIpPeferably 1
(Po%he 1EYC, BEORLRE el R LGOS DO eSS0 e base i
obtain a color filter having a colored layer pattern
arranged in a predetermined array. When it exceeds 40
parts by weight, a formed colored layer is liable to
come off a substrate, or the colored layer surface is

15 1liable to be roughened, during development.

In this invention, when the biimidazole compound
is used as a photopolymerization initiator, it is
preferred to use the following hydrogen donor since
sensitivity can be further improved.

20 The hydrogen donor as used herein means a
compound that can provide hydrogen atoms to radicals
which are generated from the biimidazole compound under
exposure.

The hydrogen donor in this invention is

25 preferably a mercaptan compound or an amine compound
that will be defined below.

The above mercaptan compound refers to a
compound containing a benzene ring or a heterocyclic
ring as a base ring and having at least one, preferably

30 1 to 3, more preferably 1 to 2 mercapto groups bonded
directly to the mother nucleus (to be referred to
“mercaptan-based hydrogen donor” hereinafter).

The above amine compound refers to a compound

containing a benzene ring or a heterocyclic ring as a



5 These hydrogen donors may have nercapto group(s) and am no group(s) at
the sanme tine. The hydrogen donor wll be nore specifically explained

‘bel ow. The mercapt an-based hydrogen donor may have one 10 or nore benzene
rings or heterocyclic rings and may have both a benzene ring and a
heterocyclic ring. Wien it has tw or nore rings of these, these rings may
forma fused ring. Further, when the neB&aptan-based hydrogen donor 15 has
two or nore nercapto groups and so long as it has at |east one free

mer capt o gr obpSeemdnSs anchdavdmg fthg vt @re nopeeheFeBpYolgt6ups may be
substituted w | () rald ryk (s)

Further, so %Eggggnga?gggﬁ'gﬁg fﬂ%&#%ﬁ%gpt éZ%%ﬁgegeﬁ%F%g?q?f%khy 20
have a structheabasei tring wihicclbet we fsartfed &b ons daeindéehdsddt o each ot her

t hrough a diyal.ent organic,group . such as an al kyl ene group or the like or a
structural UKPECBR qg?ﬁnm?%ﬁ%*%#ﬁﬁPgns are bonded to each other in the

formof & disulfide. 122 sl Hy¥ JGRIE VY Darey maéqqeﬂcgga,@rﬁrfﬂbtmr, a

site other than the nercapto group(s) nmay be " substituted with a carboxyl
group, an al Relyamibengirougr(Gup ata hithsranaittednel koxycar bonyl group, a

phenoxycar bonyl groupy, a §%$§;' ut b . QL itro group
or the I|ike. Specifi?hgxg' eéﬁ%}(fﬂgﬂgﬁgggyggéc@%%%ngggg%ggeﬁ%gyggen donor
i ncl ude 2- nmeegpptabedz dichioazol e, 2- ner capt obenzoxazol e,

2- mer capt obenzoi m dazgle, 2,5- dinmercapto-1, 3,4-thiadi azole and
2-mercapto-2,5 32 dilmet ARSIy Ead .hXﬁr?%%%edﬂ%?EaﬁFanB¥§e8nﬁydrogen

donors, 13 nBLOABLADRIGIHAZAIRAN: KU LIP)OPEOZLIAZE! Endl fayPhELEI T o,

and 2-nmercapt obenzot hiazole is particularly
both a benzene ring and a heterocyclic ring. When it has

two or more rings of these, these rings may form a fused
ring.
Further, when the mercaptan-based hydrogen donor

15 has two or more mercapto groups and so long as it has at
least one free mercapto group remains, the remaining one
or more mercapto groups may be substituted with alkyl
group(s), aralkyl group(s) or aryl group(s). Further, so
long as at least one free mercapto group remains, it may

20 have a structural unit in which two sulfur atoms are
bonded to each other through a divalent organic group
such as an alkylene group or the like or a structural
unit in which two sulfur atoms are bonded to each other
in the form of a disulfide.

25 In the mercaptan-based hydrogen donor, further,
a site other than the mercapto group(s) may be
substituted with a carboxyl group, an alkoxycarbonyl
group, a substituted alkoxycarbonyl group, a
phenoxycarbonyl group, a substituted phenoxycarbonyl

30 group, a nitro group or the like.

Specific examples of the above mercaptan-based
hydrogen donor include 2-mercaptobenzothiazole, 2-
mercaptobenzoxazole, 2-mercaptobenzoimidazole, 2,5-

dimercapto-1,3,4-thiadiazole and 2-mercapto-2,5-



5 preferred. Further, the am ne-based hydrogen donor may have one or nore
benzene rings or heterocyclic rings and nmay have both a benzene ring and a
‘heterocyclic ring. Wien it has two or nore rings of these, these rings may
form 10 a fused ring. In the am ne-based hydrogen donor, further, one or
nore am no groups may be substituted with an al kyl group or a substituted
al kyl group, and a site other than the am no group nmay be substituted with
a carboxyl 15 group, an al koxycarbonyl group, a substituted al koxycarbonyl
group, a pheddrgthybaminogysdgiing. substituted phenoxycarbonyl group or a

nitrile group. Speci Fﬁéﬁé%%pmg% f égh_ééggg; 'gggggsggnogggrggen donor

i nclude 4,4" 20 bis( yl"am no) benzophenone,
bi s(di et hyl aneneapespbeprerdiezdde Grel HHdOeCsh OpheRanele are
4- di net hyl am nopr opi gphenone, et hyl - 4-di net_ hyl ami nobenzoat ¢,
4-dinethylanPﬁ%E%ﬁfSQteangna'E@ﬁqﬁﬁqﬂh%ﬂﬁQRﬁkﬁﬁﬁ%ﬁt%?IE?rESCEﬁaFH¥se
am ne- basged €¥QEQ9§QdQOnors, 4, 4" - Dbis(di nmet hyl am no) benzophenone and 4, 4' -
bi s(di et hyl am no) benzophenone are preferred, and 4, 4' -
bi s(di et hyl am no) benFophdéeane tihe parinebasdd pydfegerddoiibe maynbaleased
hydr ogen donor al so_has activit 30 as a sqpsitizeL.for.radicah-ﬁenerating
agents ot her °PfiaR” PR&ESbPEMZEEES 01T B BultE L TP TAT s F nbeReF o1t B&8Yhydr ogen
donors may bpaveSBEtBi BOb¥neenen rGEidial iDofet¥OyOLi8DFEngl.t Wisen
preferred to use at |east one nercaptan-based hydrogen 33 donor and at
| east one aniheBBEsEHChPEr 8GE® domsrs iaf CRAR natheFe singe WMRYi §08Msur ed
that a fiqy meg ggggaeginbayer does not easily cone off a substrate during
devel opnent and since a~high colored | ayer intensity and

In the amine-based hydrogen donor, further, one

or more amino groups may be substituted with an alkyl
group or a substituted alkyl group, and a site other
than the amino group may be substituted with a carboxyl

15 group, an alkoxycarbonyl group, a substituted
alkoxycarbonyl group, a phenoxycarbonyl group, a
substituted phenoxycarbonyl group or a nitrile group.

Specific examples of the above amine-based
hydrogen donor include 4,4’ -

20 bis(dimethylamino)benzophenone, 4,4'-
bis(diethylamino) benzophenone, 4-
diethylaminoacetophenone, 4-dimethylaminopropiophenone,
ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoate
and 4-dimethylaminobenzonitrile.

25 Of these amine-based hydrogen donors, 4,4'-
bis(dimethylamino)benzophenone and 4,4’ -
bis(diethylamino)benzophenone are preferred, and 4,4’'-
bis(diethylamino)benzophenone is particularly preferred.

The amine-based hydrogen donor also has activity

30 as a sensitizer for radical-generating agents other than
the biimidazole compound.

In this invention, the hydrogen donors may be
used singly or in combination of two or more. it is

preferred to use at least one mercaptan-based hydrogen



5 high sensitivity are attained. Specific exanples of conbination of the
nmer capt an- based hydrogen donor with the am ne-based hydrogen donor i nclude
'2- mer capt obenzot hi azol e/ 4, 4' - bi s(di nmet hyl ani no) benzophenone, 2 10

mer capt obenzot hi azol e/ 4, 4' - bi s(di et hyl am no) benzophenone,

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

nmer acapt obenzoxazol e/ 4, 4'-bi s(di ethylanBBo)benzophenone, and the |iKke.
Furt her, conbinations of 2 15

mer capt obenz@®herzand/ at4lepis$( Gngt [Aiae s Aopepoee dendr in

2- mer acapt ob el4, 4'.- his(di, ] oph a erred,
and & conbi CafDSAA5EEY ! HEInSS: ScrTo A b ¥ ForREa®t81BLE

bi s(di et hyl abapeybdozsephenoreasis ypardnec Wl |y puledersed. daPihg t he

conbi nati on Qf the nercaptan-based hydrogen donor_w th {he am ne-based
hydr ogen don@?Ye%ﬂEmeﬁﬁrégﬂtéﬁpﬁﬁééh}%ﬁﬂ}dﬁ%ﬁiﬁ%%o%aﬁﬁ¥nénBﬁgéatHyapégen

donor weisghth{ghi QehgiRi¢fieraklhe htkdideli 4, more preferably 1:1 to 1:3. 25
when the hydrogen donor is Used in conbination wth the biimdazole
conpound in this invépecddic leampimatolofcaniei mytiiogeat doher per 100 parts

by weight of _the (C) palyfunctional noner.or total .of it _and the
nnnofunction%?rﬁ%ﬁgﬁ%rBFE%ST§M55%%%?{aaﬁf cVéﬁPg%¥ sa%§n%obﬁgﬁ ht, nore
preferably lhyerdgepafibsoky ineilgide 2 -yridapdsbeyzprief ezabéyslato 20 parts

by wei ght. Wien _the anmpunt of the hydrogen donor is |ess than 0.01 part by
wei ght, the BiféEimghhyiApmdRendenzoP ®ivty is liable to decrease

\C’%ﬁg B]E %gcgﬁ%gfégttg%ggﬁe%ﬁi‘é%io%f/@ 3 i d Hi’%&ﬂ’érﬁ{ﬁ&’) ﬂaé%{%%hél[—xbhél?' eto
g devel opnment. Further, specific exanples of the
above tri azi hemeranppupthenzokadelter/idazi‘'ne conpounds havi ng a hal onet hyl
bis(dimethylamino)benzophenone, 2-
meracaptobenzoxazole/4,4’ -bis(diethylamino)benzophenone,
and the like. Further, combinations of 2-

15 mercaptobenzothiazole/4,4’ -bis(diethylamino)benzophenone
and 2-meracaptobenzoxazole/4,4’ -
bis(diethylamino)benzophenone are preferred, and a
combination of 2-mercaptobenzothiazole/4,4’-
bis(diethylamino)benzophenone is particularly preferred.

20 In the combination of the mercaptan-based
hydrogen donor with the amine-based hydrogen donor, the
mercaptan-based hydrogen donor:amine-based hydrogen
donor weight ratio is preferably 1:1 to 1:4, more
preferably 1:1 to 1:3.

25 When the hydrogen donor is used in combination
with the biimidazole compound in this invention, the
amount of the hydrogen donor per 100 parts by weight of
the (C) polyfunctional monomer or a total of it and the
monofunctional monomer is preferably 0.01 to 40 parts by

30 weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by weight. When
the amount of the hydrogen donor is less than 0.01 part
by weight, the effect on improvement of sensitivity is

liable to decrease. When it exceeds 40 parts by weight,



5 group such as 2,4,6-tris(trichloronethyl)-s-triazine, 2

.methyl -4, 6-bi s(trichloronethyl)-s-triazine, 2-[2-(5-

‘met hyl furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s- triazine,
2-[2-(furan-2-yl)ethenyl]-4,6- bis(trichloronethyl)-s-triazine,
2-[2-(4-dithylam no-2 10 nethylphenyl)ethenyl]-4,6-bis(trichloronethyl)-s-
triazine, 2-[2-(3,4- dinethoxyphenyl)etheﬁ?l] 4, 6-

bis(trichloronethﬁg) s-triazjine, 2- tqéﬁﬁpheng %-

4, 6-bi s(trichl bPEREENFPIOTE |1§éf%~re lsz PR sEPRGI EE a substrate
4, 6-bi s(trich|,er agehBYkl oprienitazi ne and 2-(4-n 15

butoxyphenyl) 4,6-bis(trichloronmethyl)-s-triazine. O these triazine

conpounds, 2-[2-(3, 4Fuaﬁﬂﬁﬂhoﬁ¥§ﬁémﬂ9eﬂXﬂmBﬂqS406 bhe(abpyhl Srometing ) - s-
triazine is rticul.arl f d,. The oV i Zi,ne_conpo nd be used
singly 20 088 088%b|ﬁéﬁﬁg% of” %ﬁﬁgﬁ Céwb §%é§ ﬁ?ﬁe r|g§|§8m%85§%und i's
used as & pyobapokyrBr bzabi,an sl-rﬂrtnjsa(twlamﬁmsewyemsQﬂrlaheneam:zunt of
the triazine conpound per 100 parts by Xj$ 3 of the (O polyfunctlonal

ct

nononer or amEbRXf- 6ﬁ6|Pl§HG?E§hﬁﬂ¥9ﬁﬁﬂﬂ oriat 2 FbRemed - il3 ™ fPef er abl y
0.01 to 40 pgetf ?Efug@hgat—ylmért%e‘?fﬁf]ef@tg —yblls ¥&§9hP§féﬁe@M Lght,

particul arly pre era 20 parts by wei ght.  Wien the afount of the
triazine conpoviadins, IésiZPHimﬂaHXE xiﬂﬂﬁhdnykk&@h@- curlng by exposure is

i nsufficient_and, 30 |ff| t_t.0 obtaip a, colo |ter having a
col ored | ayeP? BgFFéFhEQFPﬁﬁggﬁi %ﬁﬁﬂ%ﬁn1%éﬂz' % EhW&%W PP'giceeds 40
parts by owei gethyapheniyRd e¢dledrad - 4 Ay id &ctiabl eréme€RPE) OFf a substrate
during developnment. 35 Further, specific exaqgles of t e above 0 acyl oxi e

conpound i ncktdazinp4- @pﬁényﬁbm(gﬁﬂﬁﬁﬂﬂﬂyphﬁﬁﬁ hetheny i oheb -

2-(Ob | |
- gObgg§g§|g§br{E 1 ch1 bdomeRRgAY i) nhanyd | -2t angalndzdhR0Gy1) -

4,6- bls(trlchloromethyl)—s—tr1a21ne, 2- (4-ethoxystyryl) -
4,6-bis(trichloromethyl)-s-triazine and 2-(4-n-
15 Dbutoxyphenyl)-4,6-bis(trichloromethyl) -s-triazine.

Of these triazine compounds, 2-[2-(3,4-
dimethoxyphenyl) ethenyl] -4,6-bis(trichloromethyl) -s-
triazine is particularly preferred.

The above triazine compounds may be used singly

20 or in combination of two or more.

When the triazine compound is used as a
photopolymerization initiator in this invention, the
amount of the triazine compound per 100 parts by weight
of the (C) polyfunctional monomer or a total of it and

25 the monofunctional monomer is preferably 0.01 to 40
parts by weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by weight. When
the amount of the triazine compound is less than 0.01
parts by weight, curing by exposure is insufficient and

30 it may be difficult to obtain a color filter having a
colored layer pattern arranged in a predetermined array.
When it exceeds 40 parts by weight, a formed colored
layer is liable to come off a substrate during

development.



5 1-f4-(benzoyl ) phenyl]-octaine-1, 2-di one 2-(0- benzoyl oxi me),
1-[9-ethyl -6-(2-nethyl benzoyl ) -9H carbazol - 3-yl | - et hanone
1- (O acetyl oxinme), 1-[9-ethyl-

(3- net hyl benzoyl ) - 9H car bazol - 3-yl ] - et hanone 1-(0- acetyl oxi ne) and

1-[ 9-et hyl - 6- benzoyl - 9H car bazol - 3-yl] 10 et hanone 1-(0-acetyloxine). O
t hese O acyl oxi me conpounds, 1-[4- (phenybthi o)phenyl]-octane-1, 2-dione
2- (O benzoyl oxime) and 1-[9-ethyl-6-(2-nethyl benzoyl)-9H carbazol - 3-yl ] -
et hanone 1- (O acetyl BRrfERTar @P@&rltﬁlé‘ulea?ar“gp efef ridde aBovhReOabove

O acyl oxi me &8?885{5.‘&1@ FBYoBS 8@%%1%1 Y. - Whéx%?&ﬂf‘é Heﬂ 15""0 or rmore.

When t he 0-acyf oxi ne conmpound i s used as a pho ynerizafi n|n|t|ator in
this |nvent|hmptahe lagpdnbnef Z—H@—@earz,dim(jxmne:bnpbuhd per 100 parts by 20

wei ght of th C t|o oner or tot it and the

nonof unct i ong?ﬁﬁ%ﬁgﬁa FE’% Zr é’gﬁim(? or 2t ;a)% ?% 189116\8}’3 REIMR)r e

pr ef er ablsy 1111943®beﬁ&b§1bphewlghtoct@&rﬁé£1ulz&rci:yorpéeie(@bl y 1 to 20 parts
by weight. Wen the anmbunt of the O acyl oxime conpound is |l ess than 25 0.01

part by wei ghenZevitPHgmBy . edpdSumed hvd orsF fMetintbenzoyl) t 9Hay be difficult
to obtain a £8£9g1f;’7\h% IetE%\é'Il%gl 10Ol cgaé;gl}’oe:h&? Lt & n 9%@@8? gln a

predet er m ne arra t exceeds 40 par for ¢ol or ed
| ayer is |iaks emébhymbembfyla —samﬂbsiarraia&om q;d]r]l ngcldavm@pnemo. Furt her,
exanpl es of the above on| um salt conpqund i ncl ude di aryliodoni um s?

flc

triaryl sul f AFEHYLSXENE) a28Parly| (TSSO URERARY and? 1 FRTPRRBL - Sp¥e

exanpl eg gof é@ﬁaﬁgﬁgeldl(gtgbleggqrgﬁmQG salt include diphenyliodonium
t etraf ul oroborate phenyl i odoni um hexaf | uor ophosphonat e, di phenyl i odoni um

hexaf | uor oar senat e, Qifphbaspe Gdavivlximg fdamp@mdhants (4 f onat e,
d'phenyl'Odonlﬂghylthlo)phenyl]—octane 1,2-dione 2-(O-benzoyloxime)

and 1-[9-ethyl-6-(2-methylbenzoyl) -9H-carbazol-3-yl]-
ethanone 1- (O-acetyloxime) are particularly preferred.

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

When the O-acyloxime compound is used as a
photopolymerization initiator in this invention, the
amount of the O-acyloxime compound per 100 parts by

20 weight of the (C) polyfunctional monomer or a total of
it and the monofunctional monomer is preferably 0.01 to
40 parts by weight, more preferably 1 to 30 parts by
weight, particularly preferably 1 to 20 parts by weight.
When the amount of the O-acyloxime compound is less than

25 0.01 part by weight, curing by exposure is insufficient,
and it may be difficult to obtain a colored filter
having a colored layer pattern arranged in a
predetermined array. When it exceeds 40 parts by weight,
a formed colored layer is liabie to come off a substrate

30 during development.

Further, examples of the above onium salt
compound include diaryliodonium salt, triarylsulfonium
salt, a diarylphosphonium salt and the like.

Specific examples of the above diaryliodonium



5 trtfluoroacetate, diphenyliodonium p-toluenesulfonate,
.4- met hoxyphenyl phenyl i odoni um tetrafl uoroborate, 4-

met hoxyphenyl phenyl i odoni um hexaf | uor ophosphonate, 4-

met hoxyphenyl phenyl i odoni um hexaf | uor oar senate, 4-

met hoxyphenyl phenyl i odoni um tri fl uor onet hanesul fonate, 10
4- met hoxyphenyl phenyl i odonium trifl uoroadétate, 4-

met hoxyphenyl phenyl i odoni um p-t ol uene sul fonate, bis(4-

tert - but yl phéayk) iogdmidemishesy licdsivrin et eprafulespporate,

but yl phenyl ) | ' . f.l 1o, ' - - Rt L) ium
ri 11 or onet FaRaany rasa o i e IR SEAShaLL ) HERKLRYE RbabAch! 1
trifl uor oacehakefandrvax(sénatter,t -digharpgheiydoniwdoni um p-t ol uene sul fonate.
Speci fi c exanpl. of the_above triarylsulfonium,salt. include

U1 1 pheny! sul FORTCHPET ARG DU - (F1RHERY? SoRPBAREM

hexaf | uorpphespRINBLRa R altld PREMPH T o v he Xl L yOheAESENEbRate,
triphenyl sul foniumtrifluoronet hanesul fonate, tTiphenylsulfonium

trifl uor oacetamnethoxyphieamipharoniagnmplue tetesfil konaberatie, 4-
Tt oD LR S AN SR SRR RS gphonate, 4-

nmet hoxypheny exat ['uor ophosphona
met hoxypheny heit pbayphsumyf@manp hedadd o dess£hbaheérodrsenate, 4-
nethoxyphenyldighenylsulfoniun]trifluoronethanesulfonate

4- met hoxy phe gt ACHNERFIY RGN A4 Wb rivat bt pEOmgthanesulfonate,

met hoxy pheny  dieR &e¥dhSH igHE R HsRe | f PRI €ordadftate, 4-
phenylthiophenyldiphenyfﬁﬁgirafﬁﬁg}oborate, 4- phgﬁy?thi%pﬁenyldiphenyl

hexaf | uor ophosphorapdens 1 piearyil itddasphomp of phieept sHexfbhabeoabserdte, 4-

phenyl t hi ophenyl di phenyl tri.fl.uor onet hanesul fonag 4- .
phenylthiophgﬁ%FakgﬁgﬁIhqﬂx%nﬁﬁ)QQﬁﬁﬂikéiEﬁéfﬁo sborate, bis(4-tert-
phenyl t hi opheayldiopeeryl) -ipdoe]iuanesdtd nedtoa Spesatéc BXxanmplesret the above
di aryl phosphoni um salt include (1-6-TIl-cumene) (Tl-cyclopentadienyl)iron
hexaf | uor ophBEpHeRRERY ldAPdame yn Kg1fluoromethanesulionate, bis (4~

15 tert-butylphenyl)iodonium trifluorocacetate and bis(4-
tert-butylphenyl) iodonium-p-toluene sulfonate.

Specific examples of the above triarylsulfonium
salt include triphenylsulfonium tetrafluoroborate,
triphenylsulfonium hexafluorophosphonate,

20 triphenylsulfonium hexafluoroarsenate,
triphenylsulfonium trifluoromethanesulfonate,
triphenylsulfonium trifluoroacetate,
triphenylsulfonium-p-toluenesulfonate, 4-
methoxyphenyldiphenylsulfonium tetrafluoroborate, 4-

25 methoxyphenyldiphenylsulfonium hexafluorophosphonate, 4-
methoxyphenyldiphenylsulfonium hexafluorocarsenate, 4-
methoxyphenyldiphenylsulfonium trifluoromethanesulfonate,
4 -methoxyphenyldiphenylsulfonium trifluorocacetate, 4-
methoxyphenyldiphenylsulfonium-p-toluenesulfonate, 4-

30 phenylthiophenyldiphenyl tetrafluoroborate, 4-
phenylthiophenyldiphenyl hexafluorophosphonate, 4-
phenylthiophenyldiphenyl hexafluoroarsenate, 4-
phenylthiophenyldiphenyl trifluoromethanesulfonate, 4-
phenylthiophenyldiphenyl trifluorocacetate and 4-



5 O +«these onium salt conpounds, diphenyliodonium hexafl uorophosphonate,
Jtriphenyl sul fonium trifluoronmethanesul fonate, etc., are particularly
‘preferred. The above onium salt conmpounds may be used 10 singly or in
conbi nation of two or nore. Wen the oniumsalt conpound is used as a

phot opol yneri zation initiator in this invention, the amunt of the onium
salt conpound per 100 parts by weight o37the (© polyfunctional nmonomer or

a total of 15 it and the nonofunctignal nonomner |s preferably 0.01 to 40
parts by weiRfMeTYhbhecphenyldpPReIvilo P3¢ Paraneil famatght, particularly

preferably 1 to 20 p§ﬁé§1?¥c“@k§ﬁ%le§”3¥1ﬁﬂgaéﬁg¥gndfgr§ﬁﬁh8 BHHBh Skt

conpound is less than® 0.01 part Dby weight, curing by exposure iIs
i nsufficientsa0 andludlemdy - bendicluinecial)t (rf-cyadlicientaadidoy Bdi foht er  havi ng

a colored | ttern arranged in_a redet.erm ned array. Wen it exceeds
40 parts byq&%§%€? °r8PP8§RgagégF0r§@dI%$§ %ﬁg“ﬂlable to cone off a
substrate during degel epaBBt on2bmr Additt iorpoliirid 2l B h &y BE0§bH L UR
conposition for formng a colored |ayer of thls i nvention may contain

vari ous addh@*%@%u9§opbaﬁph@§at5xaﬁﬁh&?QﬂY %anmwmaddutuves i ncl ude an
30 organic a&fﬁffuo%aa%gnegha@oﬁg c(ex%{f%j ed% ye hydrogen

donor), a curing agent, a curing t'He ove organic acid
and organic pm@ﬁerrednpound are conponents that inprove the solublllty of 38

the radi ati on-sensitjve c§n§05|t|on in_.an alkall(idevelqg & Iution and
that acts to nore suppfe@BO¥R OOAE™s $6hre & FRRIEIIS HY after

devel opgent . 5 The1 pbe¥eiAr §8Rbe nd&idn S PEILIAD nbAN,

When the onium salt compound is used as a
photopolymerization initiator in this invention, the
amount of the onium salt compound per 100 parts by
weight of the (C) polyfunctional monomer or a total of

15 it and the monofunctional monomer is preferably 0.01 to
40 parts by weight, more preferably 1 to 30 parts by
weight, particularly preferably 1 to 20 parts by weight.
When the amount of the onium salt compound is less than
0.01 part by weight, curing by exposure is insufficient,

20 and it may be difficult to obtain a colored filter
having a colored layer pattern arranged in a
predetermined array. When it exceeds 40 parts by weight,
a formed colored layer is liable to come off a substrate
during development.

25 -Additives-

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

Examples of the above additives include an

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

The above organic acid and organic amino

compound are components that improve the solubility of



5 al rphatic carboxylic acid or a phenyl -group-containing carboxylic acid
Jhaving at |east one carboxylic group per nolecule. Exanples of the above
al i phatic carboxylic acid include; 10 nonocarboxylic acids such as formc
acid, acetic acid, propionic acid, butyric acid, valeric acid, pivalic
acid, caproic acid, diethylacetic acid, enathic acid, caprylic acid, etc.;
di carboxylic acids such as oxalic acid, A8l onic 15 acid, succinic acid,

lutaric aci adi pi.c .acid, pinelic acid, suberic¢ acid, azelaic acid,
Jobaa ¢ e, uihg SeBiEA ST e Armieethieh Tarapl maRatte sord.

di met hyl mal ogeGeaeipd ngIJWItSUGLiIHE Bl €. act 8t t8Mbhyl sUpphBise ael d,
cycl ohexanedi car boxylic acid, 20 itaconic acid, citraconic acid, maleic
aci d, fumari@ndasselviessaeditier ddiat wmeaingnaftercdevetpPimengci ds such as

tricarballylic aCid’Th%ﬁ%ﬂk%h§cﬁ%%ﬂEE9QQP grggiérggg ab$hCan Furt her,

exanpl es of the above phenyl-gro contai ni ng carboxyti c acid include

conpoundss i naibbhtd ¢ casyt] igr cupid soboandedendiyl egirbyptecatpiadiylg gr oup

and carboxylic_acids in whjch a carboxyl roug is bonded.to a phenyl group

through a caFBSROEWAT BEL %%éﬁ%ﬁg%y?-§r865b86x aFnBRGUP3FET

car boxylic agbdeknglude; aromatic nonocarboxylic acids such as benzoic

acid, toluic acid, cumc acid, henellitic acid, nesitylenic acid, etc.;

aromati ¢ di car boxyl i Exagidsesswh tdwe o | 21 Bphabirdcarboplilhal aeidci d,

terephthalic.ﬁﬁagdeetc.; trival ent or higher aromatic polycarboxylic acids
itre

such as tring ‘acid, trimesic acid, mellophanic acid, pyromellitic
acid, etxo; monocarboxylic acids such as formic acid, acetic
acid, propionic acid, butyric acid, valeric acid,
pivalic acid, caproic acid, diethylacetic acid, enathic
acid, caprylic acid, etc.;
dicarboxylic acids such as oxalic acid, malonic
15 acid, succinic acid, glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid,
brassylic acid, methylmalonic acid, ethylmalonic acid,
dimethylmalonic acid, methylsuccinic acid,
tetramethylsuccinic acid, cyclohexanedicarboxylic acid,
20 itaconic acid, citraconic acid, maleic acid, fumaric
acid, mesaconic acid, etc.; and
tricarboxylic acids such as tricarballylic acid,
aconitic acid, camphoronic acid, etc.;
Further, examples of the above phenyl-group-

"25 containing carboxylic acid include compounds in which a
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
30 carboxylic acid include;
aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cumic acid, hemellitic acid,
mesitylenic acid, etc.;

aromatic dicarboxylic acids such as phthalic



5 phenyl acetic acid, hydroatropic acid, hydrocinnam c acid, mandelic acid,
,phenyl succinic acid, atropic acid, cinnam c acid, cinnanylidene acid,
coumaric acid, unbellic acid and the like. O these organic acids, in view
of alkali 10 solubility, solubility in a solvent to be described |ater and
prevention of a ground soiling and a remaining filmon a non-exposed
portion of a substrate or on a masking Blyer, aliphatic dicarboxylic acids
are preferred, and mal onic¢c acid, adipic acid, jtaconic acid, 15 citraconic

aci d, fumari®CaeidlSAREERBALE 261G dEEePHMRLardttd o8V  preferred, as

aliphatic carboxylictagid3entABSd 28 ghdheBml QY& éfB&QQlQéerXY!iC
acid, aromatic dicarboxylic acids are preferred, ‘and phthalic acidis
particul arl yapidgsesnel. agotThmedBdvd comgaird ¢ taginks hmyadedused singly or in

conmbi nati on of r.nqore. ;Th t,.qQf. the .organ ¢ acid based on the
entire radia ?%%gggﬁgﬁE?3§180n§3§?$#%HJﬁ§1%?%:%%hﬁgvg'15 % by wei ght or

| ess, nore preferabl phéfyYabytue glti 25 Inrdtessropfienadéhe, anount of the
organi ¢ aci d exceeds 15 % by wei ght, the adhesion of_a formed colored | ayer
to a substralf¥ArSCiPRBMACt 8Cdeer BadEle e Abighe RN TUGH RECcBFBBuNd i s

preferably aprghhphakia, aghafafti 8 RGN e Goupy CAMAL Nhogaam ne 30 having
one or nore am no groups per nol ecul e.” Exanpl es ‘of the above’aliphatic anine
i ncl ude; nooopwgcho) ackyll anmbed 1suck sl mpt dpw aee, |- propyl am ne,

n- butyl am ne, i-buty ipe, sec-butylan.n t-but yl ani ne,. n- pentyl am ne,
n- hexyl am ne, n-heptb?ghﬁﬁ§? 269 S 3f 'néfHﬂﬁ%#w$%n?%§?lﬂ-decylanine,
n- undecyloam 8e1ubhi degecrbanibng.i tey Glrohkexdianme, t2-petdyseycheaexyl am ne,

3- et hyl cycl ohexyl am_ne, 4-nethyl cycl ohexyl am ne, 2- etﬁglcyclohexylanine,
3- et hyl cycl ohek§rapfileprgvention 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,
15 citraconic acid, fumaric acid, mesaconic acid, etc., are
particularly preferred, as aliphatic carboxylic acids.
And as a phenyl-group-containing carboxylic acid,
aromatic dicarboxylic acids are preferred, and phthalic
acid is particularly preferred.
20 The above organic acids may be used singly or in
combination of two or more.
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
25 or less. When the amount of the organic acid exceeds
15 % by 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 a phenyl-group-containing amine
30 having one or more amino groups per molecule.
Examples of the above aliphatic amine include;
mono (cyclo)alkylamines such as n-propylamine, i-
propylamine, n-butylamine, i-butylamine, sec-butylamine,

t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,



5 et lyl cycl ohexyl am ne, etc.; di(cyclo)al kylam nes such as net hyl et hyl am ne,
Jdiethylam ne, methyl n-propylam ne, ethyl n-propylamne, di-n-propylam ne,
di -i-propyl am ne, di-n-butylamne, di- i-butylam ne, di-sec-butylam ne,

di -t-butylamne, di-n 10 pentyl am ne, di-n-hexyl anm ne,

met hyl cycl ohexyl am ne, ethyl cycl ohexyl am ne, dicycl ohexyl am ne, etc.;
tri(cyclo)al kyl am nes such as di net hyl et Bl am ne, net hyl di et hyl am ne,
triethylam ne, dinethyl-n- propylanine, diethyl-n-propylamne, methyl di-

15 propyl ani ReOcEyR@midien-Briagyyhanage t H-deglamingi ne-undecylanine,

tri-i-propyl amsRged ﬂadlﬂ&“y%ge&eﬁexyﬁbmlngutyﬁaﬂégﬁglc§5ﬂoﬁgﬁngkﬁhgnlne

tri-t-butylanine, tri-n-pentylan ne fri-n-hex
d|nethylcyIohemptﬁmlmyclqhexymdmwméph@nyéahyheycmehbyydamy@bohexylanlne 20

ethyldlcycloh | am tric clohex o(cycl o) al kanol ani nes
such as 2- ﬁﬁ%ﬁﬁgﬁ chexy %r%%%%ﬁ ye Ogﬁﬁxgg %Fopénol 4- ani no- 1-
but anol , aghﬁ?iby@@ahgyylaﬁ&ﬁgnrgté hexanol 4-am no- 1- cyclohexano

etc.; 25 di (cyc o)alkanolanlnes such as dlethanolanlne di - n- propanolanlne

di-i-propanolanlne @i (eyBhe)adrumine i sichuganpeahydethylamine,

di-n-pentano Qﬁﬁﬁgg gl cl nal ,
tri(cyclo)al ano %1 g{elsnes’uc ri eélﬁa?%jr%%%é gggis?r |91 k'af%g/ggr%%larﬁ ne,
tri-i-propandhamh@eopymamlndnudmuﬂfpﬁmpylamine bat anebamiyiemine, di-
tri-n-pentanglamn tri-n- hexanal amne, tri( gclohexyanol)anlne etc.;

ani no( cycl o) &R ddiediid s udh RE S wiAmine . p?bp ARYFYlLamine, di-n-
2 an no-fo 3- BEARYIaNlo, 4R ey Parbdng DULGOROA 6le 1 4nai Nk but anedi o

4-am no-1, 2- hexanedi ol , 4-am no- 1, 3- cycl ohexanedi ol
d|nethylanln@thy2cwpﬁmhﬂxﬁkﬂmlﬁﬁfh@ﬂ¢®¢h@h©@Yla@lnpnopaﬁedlm

2- di met hyl am no-1, ﬂ%“%%?g%% alkylamlnes such as dimethylethylamine,
methyldiethylamine, triethylamine, dimethyl-n-
propylamine, diethyl-n-propylamine, methyl di-n-

15 propylamine, ethyl di-n-propylamine, tri-n-propylamine,
tri-i-propylamine, tri-n-butylamine, tri-i-butylamine,
tri-sec-butylamine, tri-t-butylamine, tri-n-pentylamine,
tri-n-hexylamine, dimethylcylohexylamine,
diethylcyclohexylamine, methyldicyclohexylamine,

20 ethyldicyclohexylamine, tricyclohexylamine, etc.;

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

25 di (cyclo)alkanolamines such as diethanolamine,
di-n-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,

30 tri-n-propanolamine, tri-i-propanolamine, tri-n-
butanolamine, tri-i-butanolamine, tri-n-pentanolamine,
tri-n-hexanolamine, tri(4-cyclohexyanol)amine, etc.;

amino (cyclo)alkanediols such as 3-amino-1,2-

propanediol, 2-amino-1,3-propanediol, 4-amino-1,2-



5 di et hyl am no-1, 3-propandi ol, etc.; am no-group-containing

.cycl oal kanenet hanol s such as 1-am nocycl opent anenet hanol, 4-

am nocycl opent anenet hanol , 1-am nocycl ohexanenet hanol ,

4- am nocycl ohexanenet hanol , 10 4-di et hyl am nocycl opent anenet hanol , 4-

di et hyl am nocycl opent anenet hanol , 4- di net hyl am nocycl ohexanenet hanol , 4-
di et hyl am nocycl ohexanenet hanol, etc.; afd am nocarboxylic acids such as
R-al anine, 2 15 am nobutyric acid, 3-am nobutyric acid, 4-am nobutyric
acid, 2-am neisabedyplc AcRBing-amBndbudemadidle #-iamime-hm@noval eric acid,

5-ami noval erj, Cfg%gﬁaﬁéagbﬂocqgéﬁﬁﬁo'%ng’ ARGV, Opf opanecar boxyl i c

acid, 1- am nocyc exanecar box ¢ aci’ am nocycl oheXxanecar boxyl i c
acid, etc. FRiimdehylexanphes2ebrbbenalddwd pleerddetgiyplymicont a2nai ng am ne

i ncl ude conpounds in,which an amn roup i.s bonded djirectly to a phenyl
group and cd%ﬁ%ﬂﬁﬂ%g}gﬁ'mﬂraﬁmﬁﬁ XﬁﬁﬂgnﬁF&u§13¥ ?%’azphenyl_group 25
through & cagbenehaninoExanphbespahdtila ,phanyl - group- containi ng am ne

include; aronmatic am nes such as”aniline, 2-nethylaniline, 3-nethylaniline,
4-met hyl ani | i ne, 4- eahjhanglkicnp-congaizdng oiydlard I arenethappbpybuahl i ne,

4-n-butyl ani]ne, _4- lani Lin s napht hyl am ne, 2-naphthyl am ne, N N
dinethylanil%%e? %Pﬁﬁﬂ?g%%ngﬁF PngF%E?%% ylI-N, N dinethylaniline, etc.;

am nobenzyl ahtoebelslspehtanedetibfelenzyantiziodtCioidxardendt RERenzZY |
al cohol , 4-am nobenzyl _al cohol, 4- di_nethyl am nobenzyl al cohol, 4-
di et hyl ani nobedBynockréghgrangmethaged -ani nophenol s such as 2- ani nophenol, 3

10 4-dimethylaminocyclopentanemethanol, 4-
diethylaminocyclopentanemethanol, 4-
dimethylaminocyclohexanemethanol, 4-
diethylaminocyclohexanemethanol, etc.; and

aminocarboxylic acids such as P-alanine, 2-

15 aminobutyric acid, 3-aminobutyric acid, 4-aminobutyric
acid, 2-aminoisobutyric acid, 3-aminoisobutyric acid, 2-
aminovaleric acid, 5-aminovaleric acid, 6-aminocaproic
acid, l-aminocyclopropanecarboxylic acid, 1-
aminocyclohexanecarboxylic acid, 4-

20 aminocyclohexanecarboxylic acid, etc.

Further, examples of the above phenyl-group-
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

25 through a carbon chain.

Examples of the phenyl-group-containing amine
include;

aromatic amines such as aniline, 2-methylaniline,
3-methylaniline, 4-methylaniline, 4-ethylaniline, 4-n-

30 propylaniline, 4-i-propylaniline, 4-n-butylaniline, 4-t-
butylaniline, 1l-naphthylamine, 2-naphthylamine, N,N-
dimethylaniline, N,N-diethylaniline, 4-methyl-N, N-
dimethylaniline, etc.;

aminobenzyl alcohols such as 2-aminobenzyl



5 am nophenol, 4-am nophenol, 4-di nethyl am nophenol, 4- diethylam nophenol,
etc. O these organic am no conpounds, in view of solubility in a solvent
‘to be described later and prevention of a ground soiling and a remai ni ng
filmon a 10 non-exposed portion of a substrate or on a masking |ayer,
nono( cycl o) al kanol am nes, am no(cycl o) al kanedi ols are preferred, and

2- am noet hanol , 3-am no-I-propanol, 5- aARno-I-pentanediol,

3-am no- 1, 2- propanedi ol , 2-am no- 1, 3-propanediol, 4-am no-1, 2-butanedi ol
etc., are 153paPhpdul driepipodrearzydd algohel phhatarlaghaesylAadcohsel,
phenyl - gr oupz cqnf.ai pi ' o AM Qﬂhﬁﬂpls é :
2-aninopheno?,agﬁgﬁgkggﬁgﬁgggﬁﬁaﬁaﬁﬁhop enbl%q%f%?£§g%§£%§§Fngﬁarly
preferred. Takcahole etiri.ngaagent is a conponent that 20 reacts with a

car boxyl group and/or tetrahydrofuran rin of . the %E%lalkali-soluble resin

to cure the (B) al kaPPiPSRNSNE & SHGT 3 A LRGP abdve curing agent

include an gREX¥pHEABAUNG -3 rRIPHEIRI BN COTROLINGI a’PndPBeABOV € 4EPOXY
conpound is preferably sel ected “from polyfunctional epoxy conpounds, and
specific exgiprbylandénephenedl.udtaromatic epoxy resins such as a

bi sphenol A epoxy resin I [ ni sp epoxy. tesi a
bi sphenol F epoxy reanFh%S%¥g} ggﬁf§§%m§8§ﬁg§Q%%%€?SF géo%%gﬁean, a
novol ak typesepakylieyi in aetsalverithedo époxdedesimed sughersand al i phatic

epoxy resin, a heterocyclic epoxy resin, a glycidyl ester resin, a

glyci dyl ani ngysgmpnaﬁfeﬁoﬂ%uzéd SRLing @nd 4y $RPRLECAIABLRPaPPy s of
these epgxy ﬁSﬁL€§p0§€d4§or%BQ%!Qh?eﬁ RUMMGH @ S (&0) PohySRIngf 18yt adi ene,
an epoxidi zed product of a (co)polyner of isoprene, a (co)polymnmer” of an

unsat ur at ed vonpdandloodaildiamodgmingy ycimliyio (rywoube) atkghedidyks axecyanur at e,

and the Iikepreferred, and 2-aminoethanol, 3-amino-l-propanol, 5-
amino-1l-pentanediol, 3-amino-1,2-propanediol, 2-amino-
1,3-propanediol, 4-amino-1,2-butanediol, etc., are

15 particularly preferred, as aliphatic amines. And, as
phenyl-group-containing amines, aminophenols are
preferred, and 2-aminophenol, 3-aminophenol, 4-
aminophenol, etc., are particularly preferred.

The above curing agent is a component that

20 1reacts with a carboxyl group and/or tetrahydrofuran ring
of the (B) alkali-soluble resin to cure the (B) alkali-
soluble resin.

Examples of the above curing agent include an
epoxy compound and an oxetane compound.

25 The above epoxy compound is preferably selected
from polyfunctional epoxy compounds, and specific
examples thereof include aromatic epoxy resins such as a
bisphenol A epoxy resin, a hydrogenised bisphenol A
epoxy resin, a bisphenol F epoxy resin, a hydrogenised

30 Dbisphenol F epoxy resin, a novolak type epoxy resin,
etc.; other epoxy resins such as an aliphatic epoxy
resin, a heterocyclic epoxy resin, a glycidyl ester
resin, a glycidyl amine resin, an epoxidized oil, etc.;

brominated derivatives of these epoxy resins, an



5 The above epoxy compound is also preferably selected from
_epoxy-group-containing unsaturated conpounds, and specific exanples thereof
‘include glycidyl (meth)acrylate, 3,4-epoxybutyl (neth)acrylate,

6, 7- epoxyheptyl (neth)acrylate, o-vinylbenzyl glycidyl 10 ether,

m vi nyl benzyl gl ycidyl ether and p-vinyl benzyl glycidyl ether. Further, the
above oxetane conpound is preferably setgcted from pol yfuncti onal oxetane
conpounds, and specific exanpl es thereof include |ow 15 nol ecul ar-wei ght
compounds su@moasdblzgdxmf@dyptcﬁb@ndtc@ pddivaesdet@hyputaipene, #nsoxet anyl

Ler ephthal at gy blo0xa! A0MLBE Yl Lened) canar abe.  busoxstanyl 1,4

cycl ohexanedi oxy etc YIMer —conp S such as an
oxet ane ethe(céipdlpmeﬁuof ah an%aanmuﬁdlnnmpdundes¢mtaﬁning)@olyner of an

oxet ane- grou i ni ng unsat,ur.at ed npound, etc. These curing agents nay
be used sing#¥ YS%EY IEBHBI n&t &xﬂiqgia%ﬁoqﬁﬁQPrﬁ?ﬁea. %n? hefl ?h% curing

agent based on a sol irfle 350%@”%@%&y0%dﬁﬁ%dﬁﬂhf§'é!bé?@ﬁéféf&bﬁ nposition is
preferably 30 % by weight or |eSs, ‘'nore preferably 20 = by wei ght or |ess.

When t he annﬂﬁlectedhér@mrEFQXXQGWDURaQQnﬁﬁﬁnﬂﬁg%mmsamwghtedthe st or age

stability of iatign n |t|ve C asi ti.on_obt ai n Ls liable to 30
decr ease. Th%é 8938%ur%ﬁé §P§C§f céﬁb eﬁ:QQF%eO%r%%gg%éga curing

reaction basgliyendyhe (abeneacttilage,agsnt- dpopanitoyin ngetlh)eadi'rpgaeeeni ng of
t he epoxy grou and/ or oxetane ring of the above curing agents,
Exanpl es of ¢hé-8Be¥EEREYAg QPGhﬁﬁﬂnX$§9$quﬂ3Nkﬂ¥%ﬁe%%Ybo§%YFédﬁéld a

gg'nle/‘r’?t ?rr?tg ;g%ﬁ@%}" CviAPAYenz98, A% AH N0 SHPOWKL ANd, fn{ NELARY aci d
glycidyl ether.

Further, the above oxetane compound is
preferably selected from polyfunctional oxetane
compounds, and specific examples thereof include low-

15 molecular-weight compounds such as bisoxetanyl carbonate,
bisoxetanyl adipate, bisoxetanyl terephthalate,
bisoxetanyl p-xylylenedicarboxylate, bisoxetanyl 1,4-
cyclohexanedicarboxylate, etc., and high polymer
compounds such as an oxetane etherified product of a

20 phenol novolak resin, a (co)polymer of an oxetane-group-
containing unsaturated compound, etc.

These curing agents may be used singly or in
combination of two or more.

The amount of the curing agent based on a solid

25 content of the radiation-sensitive composition is
preferably 30 % by weight or less, more preferably 20 %
by weight or less. When the amount of the curing agent
exceeds 30 % by weight, the storage stability of the
radiation sensitive composition obtained is liable to

30 decrease.

The above curing aid is a component that
promotes a curing reaction based on the above curing

agent by performing the ring-opening of the epoxy group

and/or oxetane ring of the above curing agents.



5 Specific exanples of the above polyval ent carboxylic acid include those
that are simlar to the above organic acids and that have two or nore
carboxyl groups, and specific exanples of the above ami no conpound i ncl ude
t he above organi c am no conpounds. 10 Further, specific exanples of the
above polyval ent carboxylic anhydride include aromatic polyval ent
carboxylic anhydrides such as phthalic aghydride, pyronellitic anhydride,
trimellitic anhydride, 3,3',4,4'-benzophenonetetracarboxylic dianhydri de,
etc.; 15 aliphatic polanpiesntoftdrimxaibdce aphyingdasdsdpklasge iat aconi c

anhydride, s L i nhydr i Citraconic nhydr i nyl.succini c
anhydri de, t%%ggyggﬁﬁﬁiQ?ré%1)}ré eéi%hJ%iﬁbg ?%gﬁaegg%$§%§¥&9

but anet et r acanhb@yliide ,disanydrdesomdeund adheys!l tBe2apobyyvdl ent carboxylic
anhydri des such as  hexahydrophthalic anhydride, 3, 4-

di met hyl t et r SRPEESHRaIFIEEnhydri de, 1,2, 4- cycl opentanetri carboxylic

anhydride; 1,2, 4- Cy@g%';ﬁ.@rbe,t&ﬁ@ “ééleféf Ctﬁé‘hé(ﬂébgegiagggalent

cycl opent anetetracarb Ic dian 1,2,4,5- cy xanet et racar boxyl i c
di anhydri de, cHrbo@yadrlkyddide, inctwle Exbee - ghaupacensannilayg tar ldweyl i c
anhydri des sugh as _et hyl ene .g] ycol bistrinelli%ate anhydri de P@ erin
tristrinelli ERPYSaMPRN Fe 2t Ah Bt heP3VepoYy PEsIRTS0CEMN |ﬁé'agents

that are comgeoipgd!,| wnavaigedddl e dindeimp s &f agBe NaBB§e OhmAREKA HARDENER
EH- 700 (supplied by ADEKA™ CORPORATI , RIKACID HH (New Japan Chemical Co.,

Ltd.), M+ 760mPRERd) dper Woferihaalakye RXERTLC apBiRAeCPIREUNAS t her ,
CLP Sk e Too S IITL SR AR SRRRERLLNGEgRRL phaskuce sl oo um
above (D) pbpotlgpallymer icaatdaylin taddtydy jddeimol hdazenobuatsal t, anmoni um
salt and pho%%?g@%ﬂ%%iméarboxylic anhydrides such as phthalic
anhydride, pyromellitic anhydride, trimellitic anhydride,
3,3’ ,4,4' -benzophenonetetracarboxylic dianhydride, etc.;

15 aliphatic polyvalent carboxylic anhydrides such as
itaconic anhydride, succinic anhydride, citraconic
anhydride, dodecenylsuccinic anhydride, tricarballylic
anhydride, maleic anhydride, 1,2,3,4-
butanetetracarboxylic dianhydride, etc.; alicyclic

20 polyvalent carboxylic anhydrides such as
hexahydrophthalic anhydride, 3,4-
dimethyltetrahydrophthalic anhydride, 1,2,4-
cyclopentanetricarboxylic anhydride, 1,2,4-
cyclohexanetricarboxylic anhydride,

25 cyclopentanetetracarboxylic dianhydride, 1,2,4,5-
cyclohexanetetracarboxylic dianhydride, HIMIC anhydride,
etc.; ester-group-containing carboxylic anhydrides such
as ethylene glycol bistrimellitate anhydride, glycerin
tristrimellitate anhydride, etc., and others epoxy resin

30 curing agents that are commercially available under the
trade names of ADEKA HARDENER EH-700 (supplied by ADEKA
CORPORATION), RIKACID HH (New Japan Chemical Co., Ltd.),
MH-700 (New Japan Chemical Co., Ltd.), and the like.

Further, examples of the above thermal acid



5 Specific exanples of the above sulfoniumsalt include; alkylsulfonium
,salts such as 4- acetophenyl di net hyl sul f oni um hexaf | uoroanti nonate, 4-
acet oxyphenyl di et hyl sul f oni um hexaf | uor oar senate, 10

di met hyl - 4- (benzyl oxycar bonyl oxy) phenyl sul f oni um hexaf| uor oanti nonat e,
di met hyl -4 (benzoyl oxy) phenyl sul f oni um hexaf | uor oanti nonat e,

di met hyl - 4- (benzoyl oxy) phenyl sul f oni um #4&xafl uor oar senat e,

di met hyl - 3-chl oro-4 15 acet oxyphenyl sul f oni um hexaf | uoroanti nonate, etc.;
benzyl sul f ong@Resatrisgsaghngs ivednde sulfoniony wrhy| rexayndingonham

hexaf | uor oant j 2yl - y oy | y "
hexafluoroph%%g%g?%guifggggﬁefé%gp%§%§¥ﬁgﬁ§%ﬂﬁ%ﬁﬁy%§%+%§ntﬁg#he above
hexaf | uor oantbjropabe opdigmat i-zktiedrhoky pbeaybret hidesiddtdniamonium salt,

hexaf | uor oanti nonate, benzyl -2-net hyl -4- hydroxyphenyl net hyl sul f oni um
hexaf | uor oanfPHBRALE, Sa En29ﬁ=?hgﬁE%FHUﬁmhjﬂWU&yphenylnethylsulfoniun125

hexaf | uoroar senat e, 4peetFexyReRHPIA JW HHXYHSRY | 881 hyhsuhf @R UM
hexaf | uor ophosphate, etc.; dibenzylsul foniumsalts such as di benzyl-4

hydr oxyphenyigaltdai um hexaf | uor oanti nonate, di benzyl -4-

hydr oxyphenyl sul f oni um _hexat | uor.ophosphat e 30, ,
acetoxyphenyldibenzy?gkwﬁgﬁﬂgﬁpﬁgﬁhffﬁgf%é%%ﬁhﬁﬁ%t%,

di benzyl - 4- net8osppEARY HS et Ol il Foxafin ofeda 1 UBNG4d €t imonate, 4-
di benzyl - 3- chl or o- 4- hydr oxyphenyl_sul_f oni um _hexaf| uor oar senat e,
di benzyl - 3- reEAYPXAPRGAY Sy Msthylsu Ifanysh difffatd yorParsenate,

noxal | barophasRare: & e A ety ST oh AreEY < Such s p-
phosphate, etc.; and sdbstitute enzyls ontum salts such as p
chl or obenzyl hédxagtinoxpphenyomattiey| siilmfediiyim4 -
(benzoyloxy)phenylsulfonium hexafluoroantimonate,
dimethyl-4- (benzoyloxy)phenylsulfonium
hexafluoroarsenate, dimethyl-3-chloro-4-
15 acetoxyphenylsulfonium hexafluoroantimonate, etc.;
benzylsulfonium salts such as benzyl-4-
hydroxyphenylmethylsulfonium hexafluoroantimonate,
benzyl-4-hydroxyphenylmethylsulfonium
hexafluorophosphate, 4-

20 acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,
benzyl-4-methoxyphenylmethylsulfonium
hexafluorocantimonate, benzyl-2-methyl-4-
hydroxyphenylmethylsulfonium hexafluoroantimonate,
benzyl-3-chloro-4-hydroxyphenylmethylsulfonium

25 hexafluorocarsenate, 4-methoxybenzyl-4-
hydroxyphenylmethylsulfonium hexafluorophosphate, etc.;

dibenzylsulfonium salts such as dibenzyl-4-
hydroxyphenylsulfonium hexafluoroantimonate, dibenzyl-4-
hydroxyphenylsulfonium hexafluorophosphate, 4-

30 acetoxyphenyldibenzylsulfonium hexafluorocantimonate,
dibenzyl-4-methoxyphenylsulfonium hexafluoroantimonate,
dibenzyl-3-chloro-4-hydroxyphenylsulfonium
hexafluoroarsenate, dibenzyl-3-methyl-4-hydroxy-5-tert-

butylphenylsulfonium hexafluoroantimonate, benzyl-4-



5 hexafl uoroanti nonate, p-nitrobenzyl-4 hydroxyphenyl nethyl sul f oni um

hexaf | uor oanti nonate, p- chl orobenzyl - 4-hydroxyphenyl net hyl sul f oni um

"hexaf | uor ophosphat e, p-nitrobenzyl - 3-net hyl -4- hydroxyphenyl met hyl sul f oni um
hexaf | uoroanti nonate, 3,5 10 di chl orobenzyl - 4- hydr oxyphenyl met hyl sul f oni um
hexaf | uor oanti nonate, o-chl orobenzyl - 3-choor o- 4-

hydr oxyphenyl net hyl sul f oni um hexaf | uor oad®6i nonate, etc. Further, specific
exanpl es of the above benzothiazonium salt include benzyl benzot hi azoni um

salts 15 suththexybeazmlferdtnesinnashenid flek&Pnivmoant i nonate, 3-
benzylbe”ZOtﬂ%%ﬁ%ﬂh%ﬂ%%ﬁ%%%hﬁ&&?pQQﬁPhat§hd3 benzyl benzot hi azoni um
te, -(p- t

tetrafl uorobora oxYbenzyl ) benzot hi azoni um hexaf | uor oanti nonat e,
3- benzyl - 2- et hyl t hisslenziatuteay enmy hexaf bnbueassil oenatieh 26 p-

3-benzyl - 5-ch] or obenzot hi azgoni um hexaf | uoroantj nonate, etc. O these
Chermal aci dSBEREPREPAY ladetir I BRRRGRYBHRRYF 1 ARV Ul 1 oni um
hexaf | uormpar saRatkeuordinctdbedr pherybarspyl gul foni um 25

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

hexaf | uor oanhdgeayehendtliveatipt L lfieioxy phexnyf Supfoantgmonate, p-

hexafluoroanEhgﬁg%%%h%ffj%gﬁﬁagl£§§§%$§iﬁ%%%§i%ﬁg%gﬂkﬁﬁxafIuoroantinDnate,

3- benzyl benZot hirazoni dm hex uor n , are 30 preferred. The
above curi nghaxds 1mmydphdsgRthtsd NP Ih Df rdlen £pDbB MaktAglek -t wo or nore. The
anount of the curing aid _based on the entire solid content of the radiation

sensi tive coRyEsPrYEReny e tyrlerehianiim shexaf luer gArtomorass, Rode

Exceods 15 90y o e o T T P PR POl on Cemsi 1 ve

conposi ti on bbkaifdedrioantiiagmmttey o-chlorobenzyl-3-chooro-4-
hydroxyphenylmethylsulfonium hexafluoroantimonate, etc.

Further, specific examples of the above
benzothiazonium salt include benzylbenzothiazonium salts

15 such as 3-benzylbenzothiazonium hexafluoroantimonate, 3-
benzylbenzothiazonium hexafluorophosphate, 3-
benzylbenzothiazonium tetrafluoroborate, 3-(p-
methoxybenzyl)benzothiazonium hexafluoroantimonate, 3-
benzyl-2-methylthiobenzothiazonium hexafluoroantimonate,

20 3-benzyl-5-chlorobenzothiazonium hexafluoroantimonate,
etc.

Of these thermal acid generating agents, 4-
acetoxyphenyldimethylsulfonium hexafluoroarsenate,
benzyl-4-hydroxyphenylmethylsulfonium

25 hexafluorocantimonate, 4-
acetoxyphenylbenzylmethylsulfonium hexafluoroantimonate,
dibenzyl-4-hydroxyphenylsulfonium hexafluoroantimonate,
4-acetoxyphenylbenzylsulfonium hexafluoroantimonate, 3-
benzylbenzothiazonium hexafluorocantimonate, etc., are

30 preferred.

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

The amount of the curing aid based on the entire

solid content of the radiation sensitive composition is



5 decrease or a fornmed colored layer is liable to cone off a substrate
during devel opment. Exanples of additives other than the above- described
ones include; dispersing aids such as a blue pignment 10 derivative |ike a
copper phthal ocyani ne derivative, a yellow pignent derivative, etc.;
fillers such as glass, alumna, etc.; polyner conpounds such as pol yvinyl
al cohol, polyethyl ene glycol nonoal kyl éther, poly(fluoroal kyl 15
acrylate), etc.; surfactants such as nonionic, cationic and _anionic

sur f act ant s, peeéerakdiediSort promaitht Richless vi Agrer PrefRsRPSY dfe %

vinyl triethoxysi LNyl trd s( t ) sl ; :
N-(2-aninoetéélykgggﬁiEgg¥53%+neﬁﬁgﬁd?%%¥%%§§s| Zﬂ%, cgplng aid
(2- am noet hykxegedsi 16projopt twe ingithoxtyiss | stney a@e astabpildpyl tifi ehlkeoxysi | ane,

3 Oy oy gt et onsl | e S S Sk doypr opX! et QL gl et oyt ane,

chl or opr opy! gethrbdiemelirneX A, cSrokdtl OT Dpe PPV Lt 1k BBY BOXYS e o £3-
met hacryl oyl oxypropyl tri net hoxysi | ane, 3- nercapt opropyl trinethoxysil ane,

etc.; 30 ant rogubatretsucmrEn® develpwignry 4- net hyl - 6-t- but yl phenol ),
2, 6-di -t -butyl phenol LUl T avi ol et sofr t o s_2-(3-t-butyl-5-
’Elx)%%r%_lcehs,' Sf AP 1vea£) ﬁ?%}pgyaﬁzgﬂ Ehg a%ﬁ(/%

nmet hyl - 2- hydr oxypheny orobenzotri azo oxybenzophenone, etc.;
and 48 aggr dgatirabeidnivnzist dirsclsuid; as sodi um  pol yacryl ate, thernal radical

generating agents sugh 8 L1 AP S(SYLONSXeng: ! pearogu trite).

10 derivative like a copper phthalocyanine derivative, a

yellow pigment derivative, etc.;

fillers such as glass, alumina, etc.;

polymer compounds such as polyvinyl alcohol,
polyethylene glycol monoalkyl ether, poly(fluoroalkyl

15 acrylate), etc.;

surfactants such as nonionic, cationic and
anionic surfactants, etc.;
adhesion promoters such as vinyltrimethoxysilane,
vinyltriethoxysilane, vinyltris(2-methoxyethoxy)silane,

20 N-(2-aminoethyl) -3-aminopropylmethyldimethoxysilane, N-
(2-aminoethyl) -3 -aminopropyltrimethoxysilane, 3-
aminopropyltriethoxysilane, 3-
glycidoxypropyltrimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, 2-(3,4-

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

30 antioxidants such as 2,2’ -thiobis(4-methyl-6-t-
butylphenol), 2,6-di-t-butylphenol, etc.;

ultraviolet absorbents such as 2-(3-t-butyl-5-
methyl-2-hydroxyphenyl) -5-chlorobenzotriazole,

alkoxybenzophenone, etc.; and



5 net hoxy- 2, 4-di net hyl val eronitrile, etc. Solvent The radiation sensitive
conposition for forming a colored |layer of this invention contains the
“above (A) 10 to (D) conponents as essential conponents and contains the
above additive conponent(s) as required. Preferably, it is prepared in the
formof a liquid conposition by adding a solvent. The above sol vent can be
sel ected fromsolvents 15 before use assaequired so |ong as they disperse
or dissolve the (A) to (D) conponents and the additive conponents for
constituting the radiegbiregatdnsi tintelbidompossiclonas deodbumr eact with these
conponent s and exhiqi%s proper volatility. 20 Exanples of the above sol vent
include: (pBPyY&FKYIEr& gl ycol monoal kyl ethers such as ethyl ene gl ycol

nonomet hyl ether, et Qh'e&ﬂﬁlg%é%ﬁcalml_f&%f%iﬁf‘&»‘«{;en@éhélﬁ@ﬁ?ag' ycal -
nono- n- propyl ether, ethylene glycol nono-n-butyl ether, diethylene glycol

25 nononet hyRzebher cygilehepaaes Igiqpsdioigrivet dlyl 2theenylazetfyl ene gl yco
noNo- N- Propy . ~di,e ; -b | ether, triethylene
gl ycol n&ﬁon% ﬁ%?ﬁgfﬁéé,%mﬂﬁaﬁﬁﬁﬁ%géy%ﬂ{gﬁﬁkéknégghyI et her, propyl ene
gl ycol nononet hyl ether, propylene glycol nonoethyl ether, 30 propyl ene
gl ycol nono-n- rogxl et her, propyl ene glycol nono-n-butyl ether,

di propyl ene §Py¥&Ptmononet hyl ether, di propyl ene gl ycol nonoet hyl et her,

di propyl ene gl ycol ﬁ%@pt%dyéﬁmén‘géﬁﬁitfﬁé”éﬁmﬁgﬁft95M09br”?89m@h§Uty
ether, tripropylene glycol nononethyl ether, 49 " tripropylene glyco
monoet hyl et derpletred; layelry il Kiend ytemol omprwat &yhs ether aboweat(@  such

o exhygne BLYSR IIGIRLILL Sl e ale ofliuL S0 ghucabyaaest
gl ycol the above additive component(s) as required. Preferably,
it is prepared in the form of a liquid composition by
adding a solvent.
The above solvent can be selected from solvents

15 Dbefore use as required so long as they disperse or
dissolve the (A) to (D) components and the additive
components for constituting the radiation sensitive
composition, do not react with these components and
exhibits proper volatility.

20 Examples of the above solvent include;

(poly)alkylene glycol monoalkyl ethers such as
ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, ethylene glycol mono-n-propyl ether,
ethylene glycol mono-n-butyl ether, diethylene glycol

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

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



nonoet hyl et her acetate, propylene glycol nononethyl ether acetate,

propyl ene glycol nonoethyl ether acetate, etc.; other ethers such as

"di et hyl ene glycol dinethyl 10 ether, diethylene glycol nethyl ethyl ether,

di et hyl ene glycol diethyl ether, tetrahydrofuran, etc.; ketones such as

met hyl ethyl ketone, cyclohexanone, 2-heptanone, 3-heptanone, etc.; alkyl

| actates such as methyl |actate, ethyl 4% lactate, etc.; other esters such
as ethyl 2-hydroxy-2- methyl propi onate, nethyl 3-nethoxypropionate, ethyl 3-
met hoxypr opi onaprepreehyl gdyerionpmagtilonatet hast hygt 3-; et hoxypr opi onat e,

et hyl et hoxyacetate, ,ethyl ro et.at e t.h
(Eha e I RIS g W < ther apgetaces

2- hydr oxy- 3- net hyl but ne ace

3- met hyl - 3- nehbRX¥bukyhylphepigaRaiosd, neirfunetaofl adchen- peopPsteacet at e,
i -propyl acetate, n-butyl acetate, i-butyl acetate, formate, i-anyl

- |
acet at e, n-b%??YlﬁpépgéMSPé,m@PHﬂthitﬁﬁﬂﬁ%u%ge?ﬁ%ﬁog@fgghY}Faﬁe, i - propyl
butyrate, n'?ﬁg?ﬂal HHB%E\@EﬁiyéLW@t@élr RS AL, ﬂM}é? ﬁ%"@i?coﬂ' propyl

pyruvate, me acet oacet a et hyl acetoacet at e, y 2- oxobut anoat e,
etc.; aromatmonbgthyptaecbbes sweltade,t gunmne,eng/|ehesol 3ordmethyili des or

| act anms such N, N- di met hyl f ormam de, - N, N-di net hyl acet am de
N-nethylpyrr%?ﬁﬁﬁn%?e ggﬁlcPrﬂﬁgi?%ﬁnikﬁﬁ%i W?PQ&%EfﬁfeE%?ﬁb?F?FﬁFe'pignent
di spersi biligye.application performance, etc., 50 preferred are propylene

gl ycol nononethyl ether, ethylene glycol nononethyl ether acetate,
propyl ene glycol noAskerhplthemrisesusderd digiruplermeIhygesl dinshbELhyl

ether age at gendl et BYLEAG1ANLC Gyl W) W SLRLPYI arecalyenl et hy!

glycol diethyl ether, tetrahydrofuran, etc.;
ketones such as methyl ethyl ketone,
cyclohexanone, 2-heptanone, 3-heptanone, etc.;
alkyl lactates such as methyl lactate, ethyl
15 lactate, etc.;
other esters such as ethyl 2-hydroxy-2-
methylpropionate, methyl 3-methoxypropionate, ethyl 3-
methoxypropionate, methyl 3-ethoxypropionate, ethyl 3-
ethoxypropionate, ethyl ethoxyacetate, ethyl
20 hydroxyacetate, methyl 2-hydroxy-3-methylbutanocate, 3-
methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybutyl
propionate, ethyl acetate, n-propyl acetate, i-propyl
acetate, n-butyl acetate, i-butyl acetate, n-amyl
formate, i-amyl acetate, n-butyl propionate, ethyl
25 butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl
pyruvate, methyl acetoacetate, ethyl acetoacetate, ethyl
2-oxobutanoate, etc.;
aromatic hydrocarbons such as toluene, xylene,
30 etc.;
amides or lactams such as N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidone, etc.
Of these solvents, in view of solubility,

pigment dispersibility, application performance, etc.,



cycl ehexanone, 2-heptanone, 3-heptanone, ethyl |actate, ethyl

3- met hoxypr opi onate, nethyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
"3- et hyl - 3- net hoxybutyl propionate, n-butyl acetate, i-butyl acetate,
n-anyl 10 formate, i-anyl acetate, n-butyl propionate, ethyl butyrate,

i -propyl butyrate, n-butyl butyrate, ethyl pyruvate, etc_ The above

sol vents may be used singly or in conbi Bation of two or nore. 15 In
conbination with the above solvent, there may be used hi gh-boili ng-point
sol vent s suchrafebzrdypréet PHoPYEEE Jiicol Hesyomethet  ehberonyl acetone,

ai conol . bensyMYARE, B YEoIr BRCeE AP epte £ PO e  PROE 2ane, ny

al cohol , benzyl“aceta enzoate, i'et hyl

mal eat e, y- bylyeolaabaoeae téiyilyletiter cardtonat £, ppoppyenaegtgebanat e, et hyl ene

gl ycol nonophenyl ether, etc. These hjgh-bojling- oéai sol vents may be used
t

singly or in"PBRBERYL 6FP6F GRSt GrorE U WeRAcHGRCALt ALPEErH v 1 mi t ed,

the amounf oftnkhe ekreRldre dRS/dADINeSUED ammaioephet-hat the tota
concentration of conponents of "a conpositi'on excluding the solvent is

preferably 5cyeolebexaippngei ghthepharnwneyr ef dreibt gnaget oedtbyd bpcwaitght , in

vi ew of coatagblht¥_30 n%zst%puit%/éﬁ tf%ﬁrfdgétéﬁ” sensitive conposition
obt ai ned. CoF6FYfi Pt 8P SHREYES S 4 %r - Pht 52 T RVERTYBRORAS™ 4ol ored 51

| ayer fornmedethom BhethatlyirioPl rits t i 3-aniPDS3 th@bhokpbut9Lni ng a col ored

| ayer of this invention. The nmethod for formng a colored |ayer in the
col or filterP8PPERAEEAY &MY nidqe tit expt o wed! bafehates Rrp®Yl a masking

Lg{f{ohﬁxfOr?Bgmaﬁeﬁhﬁ-%ﬂﬁﬁa%%égaééFﬂﬁﬁﬁd@§f;5?05?8H££89 Lepygomparting a
butyrate, i-propyl butyrate, n-butyl butyrate, ethyl
pyruvate, etc.

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

15 | In combination with the above solvent, there may
be used high-boiling-point solvents such as bénzyl ethyl
ether, di-n-hexyl ether, acetonyl acetone, isophorone,
caproic acid, caprylic acid, 1l-octanol, l-nonanol,
benzyl alcohol, benzyl acetate, ethyl benzoate, diethyl

20 oxalate, diethyl maleate, y-butyrolactone, ethylene
carbonate, propylene carbonate, ethylene glycol
monophenyl ether, etc.

These high-boiling-point solvents may be used
singly or in combination of two or more.

25 Although not specially limited, the amount of
the solvent is desirably such an amount that the total
concentration of components of a composition excluding

-]

the solvent is preferably 5 to 50 % by weight, more
preferably 10 to 40 % by weight, in view of coatability
30 and stability of the radiation sensitive composition

obtained.

Color filter

The color filter of this invention has a colored



where pixels are to be forned, a liquid conposition that is a radiation
.sensitive conposition containing, for exanple, a red pignent dispersed
therein is applied onto 10 the substrate, an applied liquid conposition is
pre- baked to volatilize a solvent and forma coating film Then, the
coating filmis subjected to exposure through a photomask, followed by

devel opnent with an alkali devel oping sbiution to dissolve and renove a
non- 15 exposed portion of the coating filmand post-baking, whereby a pixel
array is forhavernfonned Arpmxéhepaeddetidm genpitsive reemedsihian

Pr edet e m et FBuny 10°LeALIBLediSiR,A d Wl carpast fhgn Lhat 1s a

radi ati on sensrtive conposition contadining a green or [ ue pi gnent

di spersed therein, aphki mathod dbrt Herndimypiad composd t1iaper pie- baki ng,
exposure, develo n and _post. - baking are carried out in the sape manner as
above, and aca%%gﬁbﬁksr efr §§1§n&né( il L gt?er P LR ENeONE. LAY} vel y

formed om the sane syhstiatg mAskheg23 ARAVE B Sheq VST €RY LHEESCES
obtained a color filter having pixél arrays of three primary colors of red,

green and blof arsahgtdabe bleregusmest £od rcanpart inyentpent ibobwever, the
order of formng pixels of _th olars shall_not be.limted.to th
above-descri%%%g%rEéngﬁanﬁr?ﬁe%F RS ﬁ%P#ﬁ%P%%wF?ﬁp?%+%%anfEBﬁFa
liquid conposithonatihatibs aehaditaticorcaptsiitt M ENMROELin®N £6AT ai ni ng,
for exanple, a black pignent dispersed therein in the sane manner as in the
formati on oP*3¥RRl@bovelfPxBLgMenE disnesised dhatRlrub3t3RREleAaPnFe used

SUbstrald oer I aen e ERbEt T She Th Ay e bana R Te T e o™ ey
, , pol ycarbonate “substrate, a pol yester

substrate, apakedntdi vopakydnizee ab soulystitatagd o quoh yeand oket mglef slbst rat e and

a polyim de SUbStra&ﬁén, the coating film is subjected to exposure
through a photomask, followed by development with an
alkali developing solution to dissolve and remove a non-

15 exposed portion of the coating film and post-baking,
whereby a pixel array is formed in which a pixel pattern
in red is arranged in a predetermined array.

Thereafter, using a liquid composition that is a

radiation sensitive composition containing a green or

20 Dblue pigment dispersed therein, application of the
ligquid composition, pre-baking, exposure, development
and post-baking are carried out in the same manner as
above, and a green pixel array and a blue pixel array
are consecutively formed on the same substrate in the

25 above manner, whereby there is obtained a color filter
having pixel arrays of three primary colors of red,
green and blue arranged on the substrate. In this
invention, however, the order of forming pixels of the
colors shall not be limited to the above-described order.

30 Further, a black matrix can be formed from a
liquid composition that is a radiation sensitive
composition containing, for example, a black pigment

dispersed therein in the same manner as in the formation

of the above pixels.



Further, these substrates nay be subjected to pre-treatnent such as
LChemcal treatnent with a silane coupling agent or the like, plasna
treatnment, ion 10 plating, sputtering, a gaseous phase reaction nethod,
vacuum vapor deposition, or the like as required. For applying a liquid
conposition of the radiation sensitive conposition to a substrate, there
may be enpl oyed a pray nethod, a roll coaking nmethod, a 15 spin coating
nmet hod, a slit die nmethod, a bar coating nmethod, an ink jet nmethod, or the

like as required, wHXPEPZeSHiaf ddidt iSHPTEIHR BhRlt al gl HEedi éokethSd are

preferred. Thg fhiskpess ?fixtell% %Qﬁi{'cﬂ_&l 4 id18ciasnd 20« t bhekpgssqof a dry
coating film 1s preferably 0.1 to 10 m nore preferably 0.2 to 8.0 m

particul arl yglpsef enbbtya@e? teo s6.10.ann Ehebstacitae i om polpeaubedater forni ng
pi xel s and/or, a_black matrix can be selected, for_exanple, from .25 visible
i ght, ultr adPBFEESFEghE, PPAY SR 5 a et 41 ght=" R ECTT BACHBIAV-RiP8y or the
l'i ke. A radi ghbstrhai, ng golmmlmmé U Fangeawd 49001 ¢ihd8enmis
preferred. The exposure dose of the radiation is preferably 10 to 10, 000
J/n2. 30 Fur HBFLTRRE-above al kali devel oping solution is preferably

sel ected, for exanpl%urgkgq3a@%g§g;§ug%%%é€5%nﬁé%zg%;%g%i?gggaakg, sodi um

hydr oxi de, potassi um hydroxi de, tetrane choline, 1, 8-
di azabi cycl opk&-drehthentdeuete asl,chendicall azadntoyeho| 4iBhOh- 5ihenene and

the like. The above al kali devel oping solution may contajn ,a_proper anount,
for exanple,CBPpilRﬁtéﬁggﬁlﬁﬁ1§*ﬁ$&£%Q7 éﬁﬁ%&ﬁnt RTS8 metRBnol or et hanol
or a surf@ct gkt ihg, 5 spdeickirAmg ,alkaldsaye! @t ré sc s 6henabhyaf ol | owed by
washi ng with wat er
vacuum vapor deposition, or the like as required.
For applying a liquid composition of the
radiation sensitive composition to a substrate, there
may be employed a pray method, a roll coating method, a
15 spin coating method, a slit die method, a bar coating
method, an ink jet method, or the like as required,
while a spin coating method and a slit die method are
preferred.
The thickness of the coating film, as a
20 thickness of a dry coating film, is preferably 0.1 to 10
pum, more preferably 0.2 to 8.0 um, particularly
preferably 0.2 to 6.0 um.
The radiation to be used for forming pixels
and/or a black matrix can be selected, for example, from
25 visible light, ultraviolet 1light, far ultraviolet light,
electron beam, X-ray or the like. A radiation having a
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?.
30 Further, the above alkali developing solution is
preferably selected, for example, from agqueous solutions
of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline, 1,8-

diazabicyclo-[5.4.0]-7-undecene, 1,5-



As a-devel opi ng net hod, a shower devel oping nethod, a spray devel opi ng
Jrethod, a dip (inmmersion) developing nethod, a paddle (liquid nounding)

met hod or 10 the |ike can be enpl oyed. Regardi ng devel opi ng conditions,
ordinary tenperature and 5 to 300 seconds are preferred. The color filter
of this invention, obtained in the above manner, is remarkably useful for a
15 transm ssion type or reflection type e8lor liquid crystal display
device, a color imge-sensing device, a color sensor and the |ike. Color
liquid crystdiadabpkayldddi.Se 046 Sthwrsgieorand guliel tikstal di spl ay device of

this invention has e color filter. of this invention. _According_to one
aspect of the col or }T?l U oé’reys“"tléﬁaeldﬁ sc{p?"ée;;io i esé#u{gﬁ?rsl ﬁ%yeﬁf)? ﬁl,lnt her e

can be prodacpdopeeobtbunitquifbrcressin®l el spf ay wWevéeesbavbNg oZFanic
particul arly excell ent Qéoperties by form ng pixels and/or a black matri x on
a thin fil m 8PANSPEt SMChs@iSsMeAhang & Pk PhdR aBPBA2CEARF L vER

conposi ti:on %ae&tﬁew,ﬂ %g.k%tlc‘ic’ld%rféidﬁ&{t of s thee PLLSETY kay,@augenb'yp the

above-descri bed manner. 30 The radi on sensitive conposition for formng
a col ored | ayeshohgt Wiishi madmetri.on contai ns the above (A) to (D) conponents

as essential conponents, and, .speciall t he foll ow ng.conpaositions (a) to
(d) are parti Cer)arI Spl’—"eg@r".’re&éd%léﬁ "{%tﬂh%i]r a‘%li%ltl?‘ﬁ?lrg ﬁggﬁﬂ?éngprrpogi %i on
for form ng aecenbared kayer idevwhicdiddendBlod) kal 41§50k ahersigahn contains

the copolynmer (BIl). (b) A radiation sensitive conposition for 5 formng a
col ored | ayefleyelpRéngb®eshes)., a pPagddldeh thauid)meenginget "erBPAn®Xoner is

at ngﬁty]]@pgrtgggggke eheHee L 1YPde REGUR UL I %9 ng
conditions, ordinary temperature and 5 to 300 seconds
are preferred.
The color filter of this invention, obtained in
the above manner, is remarkably useful for a
15 transmission type or reflection type color liquid

crystal display device, a color image-sensing device, a

color sensor and the like.

Color liquid crystal display device

20 The color liquid crystal display device of this

invention has the color filter of this invention.
According to one aspect of the color liquid

crystal display device of this invention, there can be

produced a color liquid crystal display device having

25 particularly excellent properties by forming pixels
and/or a black matrix on a thin film transistor
substrate array from the radiation sensitive composition
for forming a colored layer of the present invention in
the above-described manner.

30 The radiation sensitive composition for forming
a colored layer of this invention contains the above (A)
to (D) components as essential components, and,
specially, the following compositions (a) to (d) are

particularly preferred.



triacrylate, pentaerythritol triacrylate and dipentaerythritol
.hexaacrylate. 10 (c) A radiation sensitive conposition for formng a

col ored | ayer of the above (a) or (b), in which the photopol ynerization
initiator is at |east one nenber selected fromthe group consisting of an
acet ophenone conpound, a biim dazol e conpound, a 15 triazine conpound and an
0- acyl oxi ne conpound. (d) A radiation sengitive conposition for forning a
col ored | ayer of the above (a), gb) or (c),.in which the (A colorant is an
organi c pi gment or cdfbof TBAEAEISH0 SERRHEVe £RRARE TR CcEPEr filter of

this inventigpm{gy hasoRbxeks 1aRdior A gk vl rig) foreedi fEempihe above
radi ati on sensitive conposition for formng a colored layer (a), (b), (c)
or (d). 25 Foeshercontpiabethed copiodiymeamuBLdrystal di splay device of this
invention (f) has th bqv lLor. filter .(e). and nmore preferred col or
liquid crystal displz;l?(i1 e%ﬁgga%ﬁophﬁ§q%%ﬁﬁﬁ%(ﬁ9 i%ﬁlﬁgsg?ﬁe above col or
filter (& ofoamihgna EblBreransiyeion st raie@rar (ay, Hs wWesehi brd above,
the radiation sensitive conposition for formng a colored | ayer of this

i nvention ha§Chi BALYEHBFERPRRY) BRERTEIekdeldtentedst L£LB5 MpBPEErn form and a

filmremaini QQlééEéﬁmﬁﬁéSﬁ ‘ﬂﬂ@egr%u O‘@onei&%%si"ffgg &'PS@rinﬁé‘@h{'ﬁiof Pobohm pi xel's
and a black matrix Ich are éexcellent 1 n solvent resistance agaf nst
vari ous sol venigscapdatdhepeotaeayd hsuilistlr atrel adrylhet € amdt i on sensitive

conposition for fgrnin Bred | ayer of this invention can be therefore

|
remarkabl y s@iP&B ?eﬁ¥gBr$5%Rp SeaN ‘ous col or

10 (c) A radiation sensitive composition for
forming a colored layer of the above (a) or (b), in
which the photopolymerization initiator is at least one
member selected from the group consisting of an
acetophenone compound, a biimidazole compound, a

15 triazine compound and an O-acyloxime compound.

(d) A radiation sensitive composition for
forming a colored layer of the above (a), (b) or (c), in
which the (A) colorant is an organic pigment or carbon
black.

20 Further, a preferred color filter of this
invention

(e) has pixels and/or a black matrix formed from
the above radiation sensitive composition for forming a
colored layer (a), (b), (c) or (d).

25 Further, a preferred color liquid crystal
display device of this invention

(f) has the above color filter (e), and

a more preferred color liquid crystal display
device of this invention

30 (g) has the above color filter (e) on a thin-
film transistor substrate array.

As described above, the radiation sensitive
composition for forming a colored layer of this

invention has high sensitivity and is excellent in a



filters including a color filter for a color liquid crystal display device
In the field of electronics 10 industries. Exanples This invention will be
nore specifically explained with reference to Exanples hereinafter, while

15 this invention shall not be limted to these Exanples. Synthesis of

al kal i -soluble resin Synthesis Exanple 1_A flask having a cooling tube and a
stirrer was 20 charged with 3 parts by Qéight of 2,2'-

azobi si sobutyrppitrile_and_200Q rts by weight of, . propylene.glyco
monorst byl ebher e f el SR Phan I raetR M nast BarPenfadeuh. Lar
met hacrylic agpdsutd dpaket,s aby iRl Pan dforh phicty] sedednhdeladl paktsxby

wei ght 25 of tetrahydrofurfuryl methacrylate, 10 parts by weight of
styrene, 30 PRI€E Byewergrtl l6Mth-FuSAl itthace st sEncand9d31paFt s by wei ght

of a-nethyl S%XEEBﬁsdEEERre%%Fﬁan@'a%‘}fésairoﬁ"’eécgkﬁ agbListipg agent, followed by

substituted wth nrtrogen. en, stirring was noderately 30 started, the
tenperat ire of a reafhieomadibetturosm \wass i tnicre asatpooi 8D ahdrt ibgmtiiegper at ur e

was mai ntai ned for ours t r.ry .out polynerization, whereby a solution
of a copo!yn@rc?%PfeaagagﬁFéi egguf%ﬁ§Wﬁﬂiﬂ_ 9a?gP? ngr?ﬁﬁﬁereferred to
as "al kal i - spb#hkRabey BulBably ured Iu¥ IO SuEXPY&r 2ohdsf baskrhaving a
cooling tube and a stirrer was charged with 3 parts bg wei ght of 2,2' 5

y

azobi si sobut §i bAEYEi LBCANG AT ap AP\ idigiht fOF a ppep9r ehedyidcol
nononet hyl e e qgﬁﬁ j p Lght of
met hacrylic %g?%FQ%5H§%§}?§dS%Rﬁgfbﬁgﬁo :%%%giﬁﬁgl€4%§%€¥n§§bparts by
wei ght 1@f (2ndeshadegl.oyl oxyet hyl) (tetrahydrofurfuryl)succinate, 10 10
parts by weight of styrene, 30 parts by weight of n-

Examples

This invention will be more specifically
explained with reference to Examples hereinafter, while

15 this invention shall not be limited to these Examples.

Synthesis of alkali-soluble resin
Synthesis Example 1
A flask having a cooling tube and a stirrer was
20 charged with 3 parts by weight of 2,2'-
azobisisobutyronitrile and 200 parts by weight of
propylene glycol monomethyl ether acetate and then
charged with 15 parts by weight of methacrylic acid, 15
parts by weight of N-phenylmaleimide, 30 parts by weight
25 of tetrahydrofurfuryl methacrylate, 10 parts by weight
of styrene, 30 parts by weight of n-butyl methacrylate
and 3 parts by weight of a-methylstyrene dimer as a
molecular weight adjusting agent, followed by
substituted with nitrogen. Then, stirring was moderately
30 started, the temperature of a reaction mixture was
increased to 80°C and this temperature was maintained for
5 hours to carry out polymerization, whereby a solution
of a copolymer (BI) was obtained. This copolymer (BI)

will be referred to as “alkali-soluble resin (B-1)".



butyF nethacrylate and 3 parts by weight of a- nethylstyrene diner as a
Jol ecul ar wei ght adjusting agent, followed by substituted with nitrogen.
Then, stirring was noderately started, the tenperature of a 15 reaction
m xture was increased to 80C and this tenperature was naintained for 5
hours to carry out polynerization, mherggy a solution of a copolyner (Bl)
was obtained. This copolynmer (Bl) wll referred to as "al kali-soluble
resin (B-2)". 20 Conparative Synthesis Exanple 1 A flask having a cooling
tube and a stirrer was charged with 3 parts by weight of 2,2'-

azobi si sobut gynthésikeEandp2@02parts by wei ght of 25 propylene gl ycol

nononet hyl et her aceta and_ char ged Mﬁth 15 rts b ht of nethacrylic
acid, 45 parts by '%ﬁ?sgfhﬁgﬁ | At ébelfp a?t% by IREI YAE of

styrene, 30 pRE}§eQYwIRHhIBL pak-tR- W Wel thaet i age-and 3 parts by weight
of a-nethyl styrene diner as a 30 nol ecular melght adj usting agent, followed

by substit utedbipiRohhtyagas triRen anst 200 mpMES mmd@¢agbty0fstarted t he
Lemperatur e ofofyf SAG!LOUCT X (USRS, | NGRS A L0, BOC AR, DS t erper at ure

was nai nt ai to carr et zat |on Wheréby a sol ution
57 of a COp@haﬂgédMﬁ$thbual@edtsThbSmQﬂ@ﬂhynfﬂ mnﬁma&myliefeéi&d Le as
"al kal i -soluble resin g Prepar ati on of pignent dispersion 5

Pr epar ati on E&éﬁﬁl@ylwgégb r o€ By BRengHmade idst ;3@ RATES | PYPPERBRE  Red
254/ C. 1. Piggent f@ﬂeéKZcryﬁg?§9§$ h%ﬁi (c@lt QAo Y £:60) Of 8k ciRaP@I LS by

wei ght (as a solid content as a dlsper5|ng agent and 75 parts
by wei ghto of1QOpprbpybynUegB%¢obfnﬁﬂnnnnhw1 X hareedtateeaght bl ment were

treated wth gtgf eghacrygaerepare3apaé¥nﬂ%y weight of a-
methylstyrene dimer as a molecular weight adjusting
agent, followed by substituted with nitrogen. Then,
stirring was moderately started, the temperature of a

15 reaction mixture was increased to 80°C and this
temperature was maintained for 5 hours to carry out
polymerization, whereby a solution of a copolymer (BI)
was obtained. This copolymer (BI) will be referred to as
“alkali-soluble resin (B-2)”

20
Comparative Synthesis Example 1

A flask having a cooling tube and a stirrer was
charged with 3 parts by weight of 2,2’ -
azobisisobutyronitrile and 200 parts by weight of

25 propylene glycol monomethyl ether acetate and charged
with 15 parts by weight of methacrylic acid, 45 parts by
weight of benzyl methacrylate, 10 parts by weight of
styrene, 30 parts by weight of n-butyl methacrylate and
3 parts by weight of a-methylstyrene dimer as a

30 molecular weight adjusting agent, followed by
substituted with nitrogen. Then, stirring was moderately
started, the temperature of a reaction mixture was
increased to 80°C and this temperature was maintained for

5 hours to carry out polymerization, whereby a solution



di spersion (Rl). Preparation Exanple 2 15 A pignent dispersion (R2) was
_prepared in the same manner as in Preparation Exanple 1 except that BYK-
2001 was replaced with 5 parts by weight (as a solid content) of Sol sperse
24000 as a di spersing agent. 20 Preparation Exanple 3 20 Parts by wei ght of
a mxture of C 1. Pigment Geen 36/C. 1. Bgnent Yellow 150 = 50/50 (weight
ratio) as (A) colorant, 5 parts by weight (as a solid content) of BYK-2001

di i 5 I I
as a dl spersijyg ﬁ %ﬂﬁjeganapéréﬁte?i/né\ﬁ' 9hfh i £5¢ eﬁﬁaﬁrﬁgi‘ @Qﬁlgﬂéco

nononet hyl et her tate as a solvent were treat a bead mll to
prepare a pirgfemreafl dperas ote{lGl)i-Ppephtat resiBxdBplRe “4 30 A pi gnent
di spersion (&) was prepared in the sanme manner as in Preparation Exanple 3
except that BYK- 2001 was replaced with 5 parts by weight (as a solid

content) of 5@4@@@{@&4(&9 PBgellt sRespengiagent. r 58 Preparati on Exanple
5 20 Parts b ight of a mxture of CI. Pignent Blue 15:6/C.1. Pignent
Violet 23°= /emr(wcghtE%%m%ﬁ} las (A) colorant, 5 parts by weight (as a

solid content) 5 of BYK- %ﬁ%a‘ﬁgigggrgkng ﬁ\@ﬁ@hx@n%ﬂ% Rar tPig{?rY el ght

of propyl ene glycol nonone er acetate as a solvent were eated with
a bead nmill Redpregai® T Rngmsamlt Redpe7%i en80B2Y. W@l@h&paraa:tucdn dxanpl e 6

A pi gnent dispersi red in e, _sanme n Preparation
Exanpl e 5 excg‘s Cﬁﬁl(aé@ ngb{rﬂgab¥e‘ﬁ?éggg \;\Ff’haSSgg %\%\r{d ‘fas a
solid contemyk-2fo030lsPes <Bi SHOBYiR§ agehspehal NG 2@kl bib weight of
10 propylene glycol monomethyl ether acetate as a solvent
were treated with a bead mill to prepare a pigment

dispersion (R1).

Preparation Example 2

15 A pigment dispersion (R2) was prepared in the
same manner as in Preparation Example 1 except that BYK-
2001 was replaced with 5 parts by weight (as a solid

content) of Solsperse 24000 as a dispersing agent.

20 Preparation Example 3
20 Parts by weight of a mixture of C.I. Pigment
Green 36/C.I. Pigment Yellow 150 = 50/50 (weight ratio)
as (A) colorant, 5 parts by weight (as a solid content)
of BYK-2001 as a dispersing agent and 75 parts by weight
25 of propylene glycol monomethyl ether acetate as a
solvent were treated with a bead mill to prepare a

pigment dispersion (G1l).

Preparation Example 4

30 A pigment dispersion (G2) was prepared in the
same manner as in Preparation Example 3 except that BYK-
2001 was replaced with 5 parts by weight (as a solid

content) of Solsperse 24000 as a dispersing agent.



Exanple 1 100 Parts by weight of the pignent dispersion (Rl), 15 parts by
Wweight (as a solid content) of the alkali-soluble resin (B-1), 20 parts by
wei ght of 20 di pentaerythritol hexaacrylate as a (C) pol yfunctional

nmononer, 5 parts by weight of 2-nethyl-1(4-

(et hyl t hi o) phenyl ] - 2- nmor phol i nopropan-1 sgne as a (D) photopol yneri zation
initiator and propylene glycol nononethyl ether acetate as a sol vent were
m xed to 25 p&g?a&gtgohi@gaqmggngpsition (R1-1) having a solid
concentration of 25 % by weight. Wth regard to the Ii%uid conposi tion
(R1-1), a pattern wad Fehksd Pyarteiahd rf i dnmivsuradel &céor imFento t he
foll owi ng pr Uk es | e oL : al uag i rest . ryation of
pattern The ﬁ?ggig%égéEggrtfé' 1-fghﬁggpé%%lTegéé%?o(ﬁggéhzuFFgggﬁgf each
of six gl assasuligfr apésramith & FEItSDy comight ahast aenoandapphitedtl)i qui d

conposi tion s_pre- baked at 90C for, 4 mnutes to forma 1.3 mthick
o oy 1 P BkE2 B G & ol Caard i1 ST S 151 BEECaoPE HEGER o

room t enper abir grapd1ehe ¢A3idd10 ddddRethyl edche sURSEEALE WAS geXposed to a
hi gh-pressure nercury |anp at an exposure dose of 300 J/n2, 400 J/nR, 500

J/n2, 750 JeeRventogery wrewted 00CN/arbedd guhhl atphprenask. aA 0. 04 % by
wei ght pOtaﬁéﬁg&hg¥dEﬁé%%%sq%HFQ%§JSO|Ution at 23C was ejected on the
n strates

coating fil he "sU at a devel opnent pressure (nozzle
dianeter 1 mm) of 1 Kkgf/cnR to carry out shower devel opnent, and then the
coating filnms were post-baked at 220C for 30 mnutes to form 200 x 200 m
dot patf@?ns?rfgaﬁégFBEtﬁﬁ?mﬁlgﬁﬁwitivity The dot pattern on each substrate

was observed through &g N HSEIH BES 05£9PErePiBBAAAn the
same manner as in Preparation Example 5 except that BYK-
2001 was replaced with 5 parts by weight (as a solid
content) of Solsperse 24000 as a dispersing agent.
15
Example 1
100 Parts by weight of the pigment dispersion
(R1), 15 parts by weight (as a solid content) of the
alkali-soluble resin (B-1), 20 parts by weight of
20 dipentaerythritol hexaacrylate as a (C) polyfunctional
monomer, 5 parts by weight of 2-methyl-1[4-
(methylthio)phenyl] -2-morpholinopropan-1-one as a (D)
photopolymerization initiator and propylene glycol
monomethyl ether acetate as a solvent were mixed to
25 prepare a liquid composition (R1-1) having a solid
concentration of 25 % by weight.
With regard to the liquid composition (R1-1), a
pattern was formed, and evaluation was made, according
to the following procedures. Table 1 shows the

30 evaluation results.

Formation of pattern
The liquid composition (R1-1) was applied onto

the surface of each of six glass substrates with a spin



excetlent pattern was forned and when a filmrenmaining ratio calculated as
a filmthickness ratio of film 20 thicknesses before and after the

devel opnment (film thickness after devel opment x 100/ fil mthickness before
devel opnment) was 90 % or nore, such a case was evaluated as 0, when an
excel l ent pattern was fornmed but when thg filmremaining ratio was | ess
than 90 % or when it was 25 observed tha he pattern was partly m ssing,

h t h
ase was. cvaFuaten e e B B R e T e R e i e

were i nmer sedak@dl\katrmatd?;zl gyt al mdmrt%satto?%zfrmraSD it esicknd the dot
pattern on each subst ;gte befo ﬁ after SI on Wwas obsegved t hrough a

scanni ng el eCPASAR tb%f‘i”f%rn ot RhaflE EHBSHhakethe

film thicknegg realdsd16M tQi‘ xfddnﬁnﬂé]ﬁﬁé(f‘%ﬁﬁé Qﬁ&omeae@a@flhgr ftihen igRTer Si on
(film thickness after imersion x 100/filmthickness before inmersion) was

95 % or rfor ecashiclFubsiad avage\eireied tasaohigheprereutel megidudkhess ratio
was | ess tha r b r ot er aartly
m ssi ng, sucE g‘%czlste a\%/as\é{ebv% ua 2%%’;15 Cif %ﬁg V\Z@n tﬂ% r%‘l rgs%\gt errf was

peel ed from Be syhstr at esoali/er bhez, bnnecs/nﬁnthsuubhaacgsletms&val pat ed
as X. Wen no dot pattern _could not be formed, due to the shortage of 10

sensitivity, 0 84eVaIWatWW%§WJ(%cW%r‘E§é@e AUERYEN SRLULL, afap| e
1). Evaluati ggogf wéghﬁjbg@e?i_h%n' gl o CHTH@ £1 08 (&1 @ﬂe"‘@ﬁb@@?h‘égg onto

15 the surface of substrate wt pin coater
conposi ti®n aas apﬁ@vmdet mswrsﬂ hmqmzbg diamebem a mm3 mfcdati ng

film Then, uhs rate Lhas ed eratur n coating
filmwas expggé&mt o] ﬁyp%lssurewr?errc rﬂoapr% (gx%%surgﬁe

coating fllms were post-baked at 220°C for 30 minutes to

form 200 x 200 um dot patterns.

15 Evaluation of sensitivity
The dot pattern on each substrate was observed

through a scanning electron microscope. When an
excellent pattern was formed and when a film remaining
ratio calculated as a film thickness ratio of film

20 thicknesses before and after the development (film
thickness after development x 100/film thickness before
development) was 90 % or more, such a case was evaluated
as O, when an excellent pattern was formed but when the
film remaining ratio was less than 90 % or when it was

25 observed that the pattern was partly missing, such a
case was evaluated as A, and when no pattern was formed,

such a case was evaluated as X.

Evaluation of solvent resistance

30 The substrates were immersed in N-
methylpyrrolidone at 25°C for 30 minutes, and the dot
pattern on each substrate before and after immersion was
observed through a scanning electron microscope. When a

pattern had no change and when the film thickness ratio



20 dose of 2,000 J/n2. A 0.04 % by wei ght potassium hydroxi de aqueous
solution at 23C was ejected on the coating filmat a devel opment pressure
(nozzle dianmeter 1 nm of 1 kgf/cnR to carry out shower devel opnent, and
then the coating fil mwas post-baked at 220C for 30 25 mi nutes. Then, the
coating filmwas cross-cut in the forn1§f 100 squares according to JIS
K5400 standard and eval uated for adhesi 8. A case where no square piece was

peeled of f was ‘Eﬁ‘}n %gtgkg% esaéJ%afsogbe""%eﬁc? %ﬁ&r%esﬂﬁﬂéﬁs%ﬁc T ©

peel ed of f was eva case ere nore uare pieces
wer e peel ed ahﬁckm/aSSe\a&It@at ehmeesr 94 orExarpl ®/ £i B | tjilcknesspbeifbiren (R1-2)
was prepared,in the same _manner as in Exanple 1 except that the (D)

phot opol ymer FE‘QFF&FIOP eg G iadn é‘}ﬂ’%‘?‘c’eds‘*bﬁlf P 5CH3F t ¥aSp§VRerghedof

1-[9-et hyl - aé@”‘%ﬁi&b%%ﬁr@%}?ﬁéﬁ%@é ratio was less than 95 3% _
3-yl]-ethanone-I-(O acetyl oxi me) hen, evaluations were carried out in

t he sane 5 nannewhas nh Eﬁ@m@h;&tﬂ@dxﬂhaurﬂhetpﬂit¢qu|ﬂascpﬂpcévt|on (R1-1)
was replaced with the |i conp03|t|oqvga%}§) apl e_1 shows the

eval uation r8sGPtEI FYHS Maeg%%%ar FHYTVRT e 8P WRSH Gt

di spersion eRtireldapaictrh asvgiclted aSrdm Stthé ds@l@@tﬁé]tésOfaftEQ the

al kali -soluble resin (B-1), 20 parts by weight of dipentaerythritol
hexaacryl at elBEeEsien, p@PVPuﬁbﬂFﬁﬁ%W“ﬁS tedsaparts Whehenghtobs

2-met hyl -1 -[ 45 Eehhvlhiorpiend e ¢ W%&ﬂ ?aghbﬁﬁggﬁaéfa (D)

phot opol ynertzation initiator, 3 parts enol A novol ak
type epdxy rsenal¢uwade naweeﬂﬁmﬂﬁtlonnwﬁﬂ|Mﬁﬂ©y(§uphnaEpasy Resi ns Co.

Ltd.) as a curing 20 agent, agg ropyl ene gl ycol nononethyl ether acetate as
a sol vent MEL wﬁl?éd fo pre 5?@' IQ‘li)lqwd conposi tion (Rl-

Evaluation of adhesion
The liquid composition (R1-1) was applied onto
15 the surface of a glass substrate with a spin coater, an
applied composition was pre-baked at 90°C for 4 minutes
to form a 1.3 pum coating film. Then, the substrate was
cooled to room temperature and the coating film was
exposed to a high-pressure mercury lamp at an exposure
20 dose of 2,000 J/m*. A 0.04 % by weight potassium
hydroxide aqueous solution at 23°C was ejected on the
coating film at a development pressure (nozzle diameter
1 mm) of 1 kgf/cm® to carry out shower development, and
then the coating film was post-baked at 220°C for 30
25 minutes. Then, the coating film was cross-cut in the
form of 100 squares according to JIS K5400 standard and
evaluated for adhesion. A case where no square piece was
peeled off was evaluated as O, a case where 1 to 10
square pieces were peeled off was evaluated as A and a
30 case where more than 10 square pieces were peeled off

was evaluated as X.

Example 2

A liquid composition (R1-2) was prepared in the



3) having a solid concentration of 25 o by weight. Then, evaluations were
carried out in the sane nanner as in Exanple 1 except that the |iquid 25
*conposition (R1-1) was replaced with the liquid conposition (RL-3). Table 1
shows the evaluation results. Exanple 4 100 Parts by wei ght of the pignent
di spersion 30 (R1), 15 parts by weight (as a solid content) of the

al kali-soluble resin (B-1), 20 parts by i ght of dipentaerythritol

hexaacryl at e a I nct. n 5 t y i ght of

2-met hyl - | -[f—gﬁlfné‘}%hgyﬂetqﬁi%% SHEEA %%Dn?p%gﬁéﬁgp}:g%%n?r@org\eﬁas a (D) 62

phot opol yner phatiopo liymeriatadriorl jartidyornewght replatedmelilht isc paredri de as
a curing agent and propyl ene gl ycol nnnonethﬁl et her acetate as a sol vent
were mi xed Pg'ﬁﬁéﬁﬁFe9$l¥TﬁﬁtF s {7 oRSERY I BETRYiL A g OF -SGTRe 20 L -

concentratiog_9ﬁ]2§gﬁgﬂbﬁgﬂﬁﬂug_gggﬁxﬁgygﬁgptions were carried out in the
same nmanner asS in Exanple 1 except that the liquid conposition (RL-1) was

repl aced sith the |i gliah, corposations (WRard)cTabliedloghows the esaleuati on
results. 10 Exaan%SSfAléégﬁcigo osition ﬁR%-g%e $ g&gpared in the same
manner as inmﬁ?gﬁﬁie 1 é&cep RHat tHe ka2t s 6P GbrrdIH&Si n (B-1) was
repl aced wit kokpopdntisby(Rei Dhtwdd f@slacedl wiltBoahent ) gofidt he
al kali-soluble resin (B-2). Then, evaluations were carried out in the sane
manner as i nCERRASIE IPTex@t2 ) hatTaHe 11 GRS cHiposVRiBALLRE- TEsKdS S -
replaced with the liquid conposition (R1-5) Table 1 shows the eval uation
results. 20 Exanple 6 Aliquid conposition (R2-1) was prepared in the

10 Example 3

100 Parts by weight of the pigment dispersion
(R1), 12 parts by weight (as a solid content) of the
alkali-soluble resin (B-1), 20 parts by weight of
dipentaerythritol hexaacrylate as a (C) polyfunctional
15 monomer, 5 parts by weight of 2-methyl-1-[4-
(methylthio)phenyl] -2-morpholinopropan-1-one as a (D)
photopolymerization initiator, 3 parts by weight of a
bisphenol A novolak type epoxy resin (trade name 157S65,
supplied by Japan Epoxy Resins Co., Ltd.) as a curing
20 agent and propylene glycol monomethyl ether acetate as a
solvent were mixed to prepare a liquid composition (R1-
3) having a solid concentration of 25 % by weight.
Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
25 composition (R1-1) was replaced with the liquid

composition (R1-3). Table 1 shows the evaluation results.

Example 4
100 Parts by weight of the pigment dispersion
30 (R1), 15 parts by weight (as a solid content) of the
alkali-soluble resin (B-1), 20 parts by weight of
dipentaerythritol hexaacrylate as a (C) polyfunctional
monomer, 5 parts by weight of 2-methyl-1-[4-
(methylthio)phenyl] -2-morpholinopropan-1l-one as a (D)



sanme*manner as in Exanple 1 except that the pignent dispersion (Rl) was
replaced with 100 parts by weight of 25 the pignment dispersion (R2). Then,
eval uations were carried out in the sane manner as in Exanple 1 except that
the liquid conposition (R1-1) was replaced with the liquid conposition

(R2-1) Table 1 shows the eval uation resul65$. 30 Exanple 7 Aliquid
conposition (R2-2) was prepared in the sanme manner as in Exanple 1 except

that the pig i LSi (R1); : a .4 hy 10 s ky wei ght of

63 the pi gngﬁtBE8P§%§9§iI§r?%?ﬁz Jnlé\ﬁEt%éé‘?p}t'hgfg?%ﬁi?%oﬁﬁggfeﬁ rotefsi n (B-1) was

repl aced withridepartschpnyidghidg &ss & cofing canerht andf prheyakkel i - sol ubl e

resin (B-2). Then evaluaiosw%re carried out in manner as in
hiYQuie&

tTe sane 5
Exanpl e 1 ex8&¥ECLhEPRPREY Cortssi 2ot R - 39 WEB T r ¥BFEc B Gt h t he

l'iquid conpesi birepatB2a2)1.1qlak e:ohp&my@iéme_ueya&pahaomngeaulsba.id Exanpl e 8
10 100 Parts by weight of the pignment dispersion (Gl), 20 parts by weight
(as a soli d eeREeptyasfioph@faldéald P dfeiF: resin (B-1), 10 parts by weight

of di pentaerythritol aa ; P t Lopal (o] 10 parts
by weight of 2- benzy@%iﬁdi %re‘%%%ﬁagtrﬁaon%ﬁa “%%’i-%%(%?%h%ﬁ?ngﬂhgﬁ% %gh\&t an-1 - one
as a (D) phothapokynesi Zat Eoranplid ilatetcegnd tpiapytleael ggucdl  nononet hyl

et her acetate as a,soql vent were mxed to epar e | i qui d,conposition
(Gl-1) havi nﬁoﬁpgﬁllitﬂtoncg&leﬂt)rdfaisbﬁqﬁlaﬂu&gm t%&@ﬁt ﬂl%l hen, eval uati ons

were carriedcgbokAttibe SRIE 4)MBNAGHL1AS 1 HSWATH I le @XTERE 1 bRALeEPe LI qui d
conposition (R1-1) was replaced with the liquid conposition (Gl-1). Table 1
shows t Hed eval uation results.

Example 5

A liquid composition (R1-5) was prepared in the
same manner as in Example 1 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight

15 (as a solid content) of the alkali-soluble resin (B-2).

Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid
composition (R1-5). Table 1 shows the evaluation results.

20
Example 6

A liquid composition (R2-1) was prepared in the
same manner as in Example 1 except that the pigment
dispersion (R1l) was replaced with 100 parts by weight of

25 the pigment dispersion (R2).

Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid
composition (R2-1). Table 1 shows the evaluation results.

30
Example 7

A liquid composition (R2-2) was prepared in the

same manner as in Example 1 except that the pigment

dispersion (R1l) was replaced with 100 parts by weight of



25 Exanple 9 Aliquid conmposition (&-1) was prepared in the sane manner as
Jn Exanple 8 except that the pignment dispersion (Gl) was replaced with 100
parts by weight of the pignent dispersion (&). 30 Then, eval uations were
carried out in the same manner as in Exanple 1 except that the liquid
conposition (RL-1) was replaced with theghiquid conposition (&-1). Table 1
shows the evaluation results. 4 64 Exanple 10 A liquid conposition (GL-2)

was preparedthB bRgmeTATRI iU S (K2 PXan®@| endt exrephikhat -he wkal i -
soluble resin (B-1) was replaced with 20 parts by weight 5 (as a solid
content) of tRE1A K&A-Lsaasirenlaged (BiY). 15 Thaktsebdl Walgoss (@sr & carri ed

out in the s . r i ﬁﬁﬁgﬁJ X a ae | iLquiyd conposition
(R1-1) was rgp éggggﬁﬁfﬁlthéﬁiiqU| :ﬁg%%%o§§?§%%g(%ﬁ%g§.( a Pé 1 shows the
eval uation results. THerExavsdledtlidnd iwere canpdedt bah (ERthe wamepr epar ed

in the sane manner as ,in _Exanple 8 except that the pi.gnent dispersion (GL
was repl ated™PERTLGE &%ﬂ§¥QiBi&ﬂiﬂﬁX?ﬁ 4 5thak EFSngﬁgu&Bspersign (®R) gnd)

that the al kabipealithlod (RSN (Rrsl)rdgtadseR! aced whehi2guparts by weight
(as a solid content) of the alkali-soluble resin (B-2). "Then, eval uations

wer e carri edcomposi tillps s@¥e 2 )nandebles 1 rsiRvesptlee 1eextept iohareshadtisi-qui d

20 conposition (R1-1) was replaced with the liquid conposition (&-2) Table
1 shows the evaluation results. Exanple 12 100 Parts by wei ght of the

pi gment di spekaimpne 25 (Bl), 15 parts by weight (as a solid content) of the

10 100 Parts by weight of the pigment dispersion (G1),
20 parts by weight (as a solid content) of the alkali-
soluble resin (B-1), 10 parts by weight of
dipentaerythritol hexaacrylate as a (C) polyfunctional
monomer, 10 parts by weight of 2-benzyl-2-dimethylamino-

15 1-(4-morpholinophenyl) -butan-1l-one as a (D)
photopolymerization initiator and propylene glycol
monomethyl ether acetate as a solvent were mixed to
prepare a liquid composition (G1l-1) having a solid
concentration of 25 % by weight.

20 Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid

composition (Gl1-1). Table 1 shows the evaluation results.

25 Example 9
A liquid composition (G2-1) was prepared in the

same manner as in Example 8 except that the pigment
dispersion (Gl) was replaced with 100 parts by weight of
the pigment dispersion (G2).

30 Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid

composition (G2-1). Table 1 shows the evaluation results.



al kati-soluble resin (B-1), 15 parts by weight of dipentaerythritol
hexaacrylate as a (C) polyfunctional nononmer, 4 parts by weight of

2-met hyl -1 -[4- (nethylthio)phenyl]-2-norpholinopropan-1-one and 1 part 30 by
wei ght of 2, 4-di et hyl t hi oxant hone both as a (D) photopol ynerization
initiator and propyl ene glycol nononet hél ether acetate as a solvent were
mxed to prepare a liquid conposition ( f 1) having a solid concentration
of 25 % by wekgRbier 165 Then, evaluations were carried out in the sane
manner as in Exanple 1 except that the liquid conposition (RL-1) was
replaced with the |iduildaudchmesindsoit (@i - (§1 Tabl eag phewsrele iovaheat i on

results. 5 anple 13 _A_lLiquid._conposifion 2- wa repared in the sane
manner as ingxg?gnﬁlﬁlemff eafceﬁjt%t aargﬁt%e pef}bcn%% é%‘ff‘gpglrlgi E%?Ei)' was

repl aced witbolQ81patesiby (@eilghtwaf r&dlddwed pigtknLo dpapessbonweBIht Then,
eval uations were carried out in the same manner as in Exanple 1 except that

the liquid ¢8fp8sPPiéR CRELPNMaLh dftactldd t 1S e eI e gtif8incdRpadi-ti on
(B2-1). Table 1 showgyihe %\(z%llteﬁc{ei%hg Gadhld ScardPeEXUP! €nlénA gy d

conposition (Bl-2) was prepared Iin the same nmanner as in Exanple 12 except
that the al kmhnnezobsblia Eesimp YeB-11)exweptr ephatethei 1 hgtbdparts by wei ght 20

Wor e carri ed GUPOPA HARE dAite D nafifort ST R c A ekEERE hat the || qui
qui d
conposi ti on ¢Bhkpblivasnr qeli1acgd wrhbllha IdHwd tKOMPesi thonohBiedhitEable 1
shows thleO eval uation results.
Example 11
A liquid composition (G2-2) was prepared in the
same manner as in Example 8 except that the pigment
dispersion (Gl) was replaced with 100 parts by weight of
15 the pigment dispersion (G2) and that the alkali-soluble
resin (B-1) was replaced with 20 parts by weight (as a
solid content) of the alkali-soluble resin (B-2).
Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
20 composition (R1-1) was replaced with the liquid

composition (G2-2). Table 1 shows the evaluation results.

Example 12
100 Parts by weight of the pigment dispersion
25 (B1), 15 parts by weight (as a solid content) of the
alkali-soluble resin (B-1), 15 parts by weight of
dipentaerythritol hexaacrylate as a (C) polyfunctional
monomer, 4 parts by weight of 2-methyl-1-[4-
(methylthio)phenyl] -2-morpholinopropan-1-one and 1 part
30 by weight of 2,4-diethylthioxanthone both as a (D)
photopolymerization initiator and propylene glycol
monomethyl ether acetate as a solvent were mixed to
prepare a liquid composition (B1l-1) having a solid

)

concentration of 25 % by weight.



25 Exanple 15 A liquid conposition (B2-2) was prepared in the same nanner
,as in Exanple 12 except that the pigment dispersion (Bl) was replaced with
“100 parts by weight of 30 the pignent dispersion (B2) and that the

al kali-soluble resin (B-1) was replaced with 15 parts by weight (as a
solid content) of the alkali-soluble resin (B-2). Then, evaluations were

carried out in the sane nmanner as in EXx le 1 except that the liquid r 66
composi tion (Rl-1) was teplacqd witd,d 'Wellé %A&;@&”Bg%' ]l'logth%a%)e Table 1
shows the eval uation results nparativ i quird~comnposi tion

(R1-6) was pmapﬁeedasnlmh@xampme mammmepﬁ;umaEkanaI51QuEﬁcept that the

al kali- soluble resin (B-1 replaced with 15 parts by weight (as a
solid contenF?mBPSﬂﬁéogi%éﬁfAS “ﬁﬁF€QR%ﬁQ? ¢ BYByh Fhenll éVéPuatlons wer e

carried out pBmbBeisate (Hd-mnnema@se A @HEW%‘%HEE%$£P&aEPéB EQEuthU'd
conposition (R1-1) was replaced with the liquid conposition (RL-6). Table 2
shows the evaluation results. Conparative Exanple 2 15 A liquid conposition
(R1-7) was p% gm d |g the sanme manner as in Exanple 2 except that the

al kal i - sol uBf8™P&Si A°(B-1) was replaced with 15 parts by weight (as a
solid content) of the alik@liid sUnpd<L v N(KB-B) . wIbeprepyakdat nongener e
carried out in the sane 20 manner as in Exanple 1 except that the liquid
conposi tion FRICIPERREL: &5 dfed @AM ] He? 19ERFRE EloRpot ?iBhQPREt7). Tabl e 2
shows the ev&ngEngohe%%lﬁswas rfldd & R & ﬁa2§sAb ikl REOEEOS't'O“
(R1-8) was prepared in samne nner as I n Exanple extept at the

al kali- 10 the pigment dispersion (B2).

Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid

composition (R1-1) was replaced with the liquid

composition (B2-1). Table 1 shows the evaluation results.
15
Example 14
A liquid composition (Bl-2) was prepared in the
same manner as in Example 12 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight
20 (as a solid content) of the alkali-soluble resin (B-2).
Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid
composition (Bl1-2). Table 1 shows the evaluation results.
25
Example 15

A liquid composition (B2-2) was prepared in the
same manner as in Example 12 except that the pigment
dispersion (Bl) was replaced with 100 parts by weight of

30 the pigment dispersion (B2) and that the alkali-soluble
resin (B-1) was replaced with 15 parts by weight (as a
solid content) of the alkali-soluble resin (B-2).

Then, evaluations were carried out in the same

manner as in Example 1 except that the liquid



soluble resin (B-1) was replaced with 12 parts by weight (as a solid
,content) of the alkali-soluble resin (B-3). Then, evaluations were carried
“out in the same 30 manner as in Exanple 1 except that the liquid
conposition (RL-1) was replaced with the liquid conposition (RL-8). Table 2
shows the evaluation results. Cbnparat|%% Example 4 67 A liquid

conposi tion (R1-9) was prepared in the same manner as in Exanple 4 except
that the al kabhpoSQlle (rasiy) (VQQ-)r%@faé@cﬁ’l@f@H %éhllgueaﬂs by wei ght
(as a solid conPent of the a kal 1 -sol'uble resin (B-3 Then, eval uations
wer e carrledcomposntu@@-ﬁéﬁEZ manﬁ@blashrSHQMﬂqﬁmeleeabe@tiohateshétBLquid
conposition (R1-1) was replaced with the liquid conposition (R1-9) Table 2
shows the evaluation results. 10 Conparative Exanple 5 A liquid conposition
(R2-3) was preppaedtiiRve BxanfAne 1manner as in Exanple 6 except that the

al kali- soluble resin (B-1) was repl aced mnth 15 parts by wei ght as a
solid corftent) of thé IH@H%dsﬁﬂmﬂﬂ%ﬂﬁ¥gﬁn RB-8) was Fﬁéﬁaréﬁaﬂﬁat s were
carried out | p h liquid
conposition % ?aagggke ace qg’theq$£é€?é 6%%§p%g%t?%ﬁg?%2 Table 2

shows the evabﬂlabllen reesn t(®-1 Zﬁvdﬁnnmbacrev@ Exahpls paAtki byi @bea(glhl}tOSI tion

(GLl-3) was prepared i.n the sa as, .| n. Exa except th t he

al kal i - sol ubbp Fe§9ﬁ1 tﬁﬁgs g%?ﬁﬁﬁﬁ %&%%l?OSgEPPéeb§eﬁég %'%éas a
solid content) of th@‘h@rKa|éva51Qiéﬂ3icﬁ1§ 8% Fe (BaBrieddSolbein ewal dakieons were
carried out in the same manner as in Exanple 1 EXCﬁgt that the liquid

conposi ti®bn PRINEY @gs imeFixadeud eyt rexcrf@miqma tkenpdaiifion (GL-3). Table 2
shows the evalyationtesulgis.1) I LCOMH Aldy e RRPLE {iquid

composition (R1-6). Table 2 shows the evaluation results.

Comparative Example 2
15 A liquid composition (R1-7) was prepared in the
same manner as in Example 2 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
Then, evaluations were carried out in the same
20 manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid

composition (R1-7). Table 2 shows the evaluation results.

Comparative Example 3
25 A liquid composition (R1-8) was prepared in the
same manner as in Example 3 except that the alkali-
soluble resin (B-1) was replaced with 12 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
Then, evaluations were carried out in the same
30 manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid

composition (R1-8). Table 2 shows the evaluation results.

Comparative Example 4



A liquid conposition (&2-3) was prepared in the sanme manner as in Exanple 9
except that the alkali- soluble resin (B-1) was replaced with 20 parts by
weight (as a solid content) of the alkali-soluble resin (B-3). a 68 Then,
eval uations were carried out in the sanme manner as in Exanple 1 except that
the liquid conposition (R1-1) was replaﬁed with the liquid conposition
(&2-3) Table 2 shows the evaluation results. 5 Conparative Exanple 8 A

l'iquid conposition (Rl13huias dymiaiad d) (HE- o SaRBs NBREgErad iR Exanple 12
except that the alkali- soluble resin (B-1) was replaced with_15 parts by
wei ght 10 (aSaBesBRPBSEoAFer!) BRMHE A KiTeRb| tipre EBSi ALKB13). Then,

eval uati ons rel oyt i qq&% S.kN pt that
the liquid %ggggg?t%%EQFR¥%1fnwéEﬁ?ep aéggﬁapf t?hééngﬁ?gpkgbkggéﬁgion
(B1-3). Tabl ¢a2 shewd ittheoceva&ntdt icdh tleswWlilsali 4SoTohpar atsva Eraspl.e 9 A
liquid conposition (B2-3) was prepared in the sane manner as in Exanple 13
except tfat the al kalffelsoEYB GGG MEES GRET 18 I%EEleAFEe1§aB§rts by

vei ght 20 (agafAng®l hd ¢aNESAmp1f 1t her@ld@linsol vhbe;1g8iq (B-3). Then,
eval uations were carried out in the sane manner as in Exanple 1 except that
the liquid composition (RL-1) wes rregplaest withtblel Lgaindd conposition
(OBé- ?é)) O T?gl go%péggwgoéhgR3\£§|)gaBiT%%&'égaglsBldeSG%hg élvaq‘lgagignorgsglgs.o 00
10 Comparative Example 5
A liquid composition (R2-3) was prepared in the
same manner as in Example 6 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
15 Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid

composition (R1-1) was replaced with the liquid

composition (R2-3). Table 2 shows the evaluation results.

20 Comparative Example 6
A liquid composition (G1-3) was prepared in the
same manner as in Example 8 except that the alkali-
soluble resin (B-1) was replaced with 20 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
25 Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid

composition (G1-3). Table 2 shows the evaluation results.

30 Comparative Example 7
A liquid composition (G2-3) was prepared in the
same manner as in Example 9 except that the alkali-
soluble resin (B-1) was replaced with 20 parts by weight

(as a solid content) of the alkali-soluble resin (B-3).
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manner as in Example 1 except that the liquid
composition (R1-1) was replaced with the liquid
composition (G2-3). Table 2 shows the evaluation results.

Comparative Example 8
A liquid composition (B1-3) was prepared in the
same manner as in Example 12 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid

composition (R1-1) was replaced with the liquid

composition (B1-3). Table 2 shows the evaluation results.

Comparative Example 9
A liquid composition (B2-3) was prepared in the
same manner as in Example 13 except that the alkali-
soluble resin (B-1) was replaced with 15 parts by weight
(as a solid content) of the alkali-soluble resin (B-3).
Then, evaluations were carried out in the same
manner as in Example 1 except that the liquid

composition (R1-1) was replaced with the liquid

composition (B2-3). Table 2 shows the evaluation results.
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an uwnsaturated carboxylic acid, an unsaturated 10 carboxylic anhydride and
L2n unsaturated phenol compound, (b2) an N-substituted maleimde, (b3) an
unsaturated conpound having a tetrahydrofuran structure and (b4) an
unsaturated conpound different fromsaid (bl), (b2) and (b3). 15 2. A color
filter having a colored | ayer fornmed of fhe radiation sensitive conposition
for formng a colored |ayer of claiml1l. 20 3. A color liquid crystal

di spl ay deviwkatavenglaheedcdlsor filter of claim 2.

1. A radiation sensitive composition for forming a
colored layer, comprising (A) a colorant, (B) an alkali-

5 soluble resin, (C) a polyfunctional monomer and (D) a
photopolymerization initiator, said (B) alkali-soluble
resin being formed of a copolymer formed from (bl) at
least one member selected from the group consisting of
an unsaturated carboxylic acid, an unsaturated

10 carboxylic anhydride and an unsaturated phenol compound,
(b2) an N-substituted maleimide, (b3) an unsaturated

compound having a tetrahydrofuran structure and (b4) an

unsaturated compound different from said (bl), (b2) and
(b3) .

15
2. A color filter having a colored layer formed of
the radiation sensitive composition for forming a
colored layer of claim 1.

20 3. A color liquid crystal display device having the

color filter of claim 2.





