1 Radi ation Sensitive Conposition For Formng A Col ored Layer, Color Filter
and Color Liquid Crystal D splay Device 5 Technical Field Thi s
‘invention relates to a radiation sensitive conposition for fornming a col ored
| ayer, a color filter and a color liquid crystal display device. Mre
specifically, it relates to a radiation sensitive 10 conposition for form ng
a colored layer useful in a color filter use in a transm ssion type or

¥or
reflection t .col.or |jiquid.crystal display devi or, col or i e-sensi ng
v ce. o colBLRPEOR, ShiiTI e Tindai Vg, HR5 it th A reo [eea
radi ation sengitiryecddoce0mmatidy GhaAh€ o thuld qotdseaysbakpdigpl ay device
havi ng the above color filter. Technical Background For producing a col or
filter fromBe¥sF6red 20 radi ati on 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 IsayeTebhuinglaFpeddet erm ned pattern, an applied conposition is

dried and a dry 25 coat.ing is devel oped by irradiati on ito be referred to as
"exposure" hereinaftgﬁf 'Lﬂ?%@%ﬁQRi FES P AT RAMFREARpEEPELTIVE obt ai n

pi xel s of eagBmEBLE 168 oIP F&rhidRP A ALYy 31 8PP 1A) - cblok-eggnteyears, in

the technical filed of coLor.30 filters, ;he mai nstreamis to decr ease the
exposur e dosa@ndnd dedpgaddauidactrudtipel d¥smlahedexposur Maose i s decreased,

however, conygalienal1qel oned Jadiald Q. sensid] ye; somposLipens voul d result
in a decreasé in a |F r'emai ni ng ratio af ter  deve opnent, Theé occurrence 2
of defeatos otompdeteibs ifora flpaniier Dredhwrs®pbapétonsefud patwern froma
substrate. It has bheen therefore difficult to obtain pixels and a bl ack

matri x havi ngeART ekdéteEnt OFatiSer A ¥ Gt rh AR LRLPRaSYRE PRe tact tine. 5

Regar di ng th?e?ié@k%oﬁ”@y?‘ea%lflﬁt nidufdrdNelea P 050180 Layekel 8F equired
to be excellent in solvent resistance and adhesion to a Substrate even when

t he exposurecdbse imadecseasddg Wemias, aorwvkedribhhterohavéadgradi ation
sensitive co si ti.ons_have not necessari,lyv been.satisfactory.i.n these
Soints b ooPBarEtoRawAT Fobtind gt TS Ab s cera it R B RRE Fi et on to
provi de 1& no¥éhpbadtabnoansensiddlvg corosd teoPsto1 d0sp1ag 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



15 colored layer that is highly sensitive and excellent in a pattern form
and a filmremining ratio with a | ow dose of exposure and that gives pixels
and a black matrix excellent in solvent resistance to various solvents and
adhesion to a substrate. 20It is another object of this invention to provide
a color filter having a colored | ayer forped of the above radiation
sensitive conposition and a liquid crysta1? di spl ay device having the filter.

Qher obf ect s and Adyant3oes, flrifils LAVENLLEP2R WLl e ARRgianiod rom the
foll owi ng description. ccording to I's rinventi on, the above
obj ects and advantageeraf fitos 4 nmenstoatar e Bchh®yededy Bheadifatieon

sensitive conpagsitiqn for formng a colored | ayer conprisin A) a col orant,
(B) an al kal Piddreiils 3@ rc?%q"’fﬁn(@x%l%oﬁ}guﬁcgiﬁﬁa MaGEd e a&ﬂd“—’( B a

phot opol yner igatd1ardthidd Btin s3A (18118l kaki=a9i HEl enketiartheime formed of
a copolyner fornmed from (bl) at |east one nmenber selected fromthe group
consi sti Ny oRegandiswt e adixatdoxydiklackdpaaniunsfuatiieed a3 car boxylic
anhydri de and n unsgt.urat e.ds phenol C%”POUBQ’e&b%%L an I\l-.substli_\}eutted

mal ei m de, (E@ AT unNSALuT at ear%%%%% d-Ravi ng a %FP&hf{&r Sfuran st ruct ure
and (b4) an uesdlav=aied aemoilss dof f €6 eat stibearsaede/bh) whe)end 5(b3) .
In this invention, the "colored |ayer" neans "pixels and/or a black matrix".
Accor di ng t o SERCSULS SRS S IREGFRAFSA t hdIQMRNRY obf@RYenhhE &dvant ages of

this inventiop3heAGHARd by é‘é’a@i&%grcé&%&SEttﬂaiﬁ%“ﬂa%eC?ﬂo@ ed | ayer

formed of the above radiation sensitive conposition for formng a col ored

| ayer. 10 neceAceoridivndgden tdntsis faehorpnint hhedeypotihésabove objects and
advant ages of this invention are achieved by 15 a color liquid crystal

di spl ay device having said color filter. This invention will be

expl ai ned i npdeicd@idsdiey mafierineéniBesh Mde for Enbodi nents of the
I nventi on Radi ation sensitive conposition for formng a colored |ayer -(A)

Col orant- The col or arftt i¥f 3 CRiRehtPEntRe hbissprYPALLPI2E A DHIERS t h
L0 10 3 LIS L 5y LS 6Y aBieatt s, dependhag o uee of @
nat ural yestoaflioreS Neyexr ddlar is |[heghly sepaitédet eandaesceldglent 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



30 resolution color devel opnent and heat resistance, a col orant having high
col or devel opnent and having high heat resistance, in particularly a

“col orant having high resistance against thernmal deconposition, is preferred
as a colorant in this invention. Preferably, an organic 4 pignment or

i norganic pigment is used, and particularly preferably an organic pignent or
carbon bl ack is used. Exanples of the abdle organi ¢ pi gnent include
conmpounds cl assified.as _pi nts in | or Index (C.L... 5 issued by The

Socy ety of haT ROk B PR D Ceoais Ar SR T ESeg . PRERBE RGP a e
assi gned as tbeg)fahl MwsnpsCaltart dandex imildg, nwbersn unsaturate€ |. Pignent
Yellow 1, C. 1. Pignent Yellow 3, C I. Pignent Yellow 12, C I. Pignent Yell ow
13, C. 1. 10 FPyRerndyBpVvdRI12 tetramidpriitrar| $emrasure. pndpi(gfenenyel | ow

16, C.I. Pi -7 | 409 2021 & (p1 P | ow 24,
C 1. Pl grent GR aar st EOPECER SR G, ek i S DL OTRR | Sie0. C 1.

Pigment ¥ell 63b1, C. |I. Pignent Yellow 65, C. 1. Pignent Yellow 1571, C.I.
Pigment Yellow 73, C_l. Pi.gnent Yellow 7 Gl.. Pi t Yel,low 81, C.I.
i oment el | ow 83, CIF EBGmamveRiiigy daie ¢ Jo1ereReheYSel | BRRBE. C 1
Pi gment Yel Immgglscahd/eirg@emla{ed I 98¢ C. 1. Pignment Yellow 100, C I.
Pi gnent Yellow 101, C. I. Pignent Yellow 104, C 1. 20 Pi g)ment Yel | ow 106,

C.1. Pignment Yellow Rggor@ing mioyridyits Valvenwt 1o, seeonplyperbeyabpry® 110,

C. 1. Pignent , Pi | .-PLg d I 116,
Cl. Pi grrentogi%lcg% %%§ agxﬂlantlgig%%n@tf @Jl%% 1 f%#aﬁeg%ﬁ%ei% I g&: 120,
C. 1. 251R gnantoYell aiwlt2a, hGviindgPigneritor¥al | tayd? 7fofinéd &fgnhet Yel | ow
128, CI. Pi ggnt Yel l.ow,129, C.1. Pignent Yellow 1§8, gél . . Pignent Yellow
C. | Pi% HE YffawlPEo SSESLE PG MHPSet b 159 EOF™BFgRent Yel | ow
152, C.1. Pigpestedehbow,153, C. 1. 30 Pignent Yellow 154, C I. Pigment
Yel | ow 155, C.I. Pignent Yellow 156, C. 1. Pignent Yellow 166, C. |. Pignent
Yel | ow 168, C.|. Pi ghegorddndowol T4iisC invemitgiemt telrdhy1gbhecabovpi gnent

Yel | ow 185; L 1.0 t d . P e : ;gnent
O ange 13, Cg?ﬁeﬁ%rregﬁta &%’%&g%faks céﬁl .tlﬁ!sgrren © g%gea%%, a&#?vg!hg nt
Orange 15 Gl coPogneingudargeystél QilsplRiygnanti s angeind, s&id. cBilgmrent

Orange 36, C_|. Pignment Orange 38, C. 1. Pigment Orange 40, C. 1. 5 Pignent
Orange 43, CitltPFgnent Orange 46, C.1. Pignent Orange 49, C.I. Pigment

Orange 51, C. 1. Pignmgpt sOigReetibn Gilt1l RO SXRegeif3getalia P gnent
Orange 64, C. I. Pignent Orange 71, C.|. Pignent Orange 73; C.|. Pignent
Violet 1, C hereigaéherviolet 19, 10 C.|. Pignent Violet 23, C |. Pignent
Violet 29, C 1. Pignent Violet 32, C.I. Pignent Violet 36, C I. Pignment
Violet 38; C 1. Pignent Red 1, CI. Pigment Red 2, C. 1. Pignent Red 3, CI.
Pi gnent 2Red Bes€. ModBi goenEmBediments 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



15 C1. Pignment Red 6, C.I. Pigment Red 7, C. 1. Pignent Red 8 C I. Pignent
Red 9, CI. Pignent Red 10, CI. Pignent Red 11, CI. Pignent Red 12, C.I.
"Pigment Red 14, C. 1. Pignent Red 15, C.I. Pignent Red 16, C.I. Pignent Red

17, C. 1. Pignent Red 18, C. I. Pignent Red 19, C. 1. Pignent 20 Red 21, C.I.
Pigment Red 22, C.I. Pigment Red 23, C.I. Pigment Red 30, C. I. Pignment Red
31, CI. Pignment Red 32, CI. Pignent Red# 37, C I. Pignent Red 38, CI.
Pigment Red 40, C |I. Pignent Red 41, C.I. Pignment Red 42, C.I. _Pignent Red
48:1, C.|. PPyFBRNLREH 48CF¥Jagic DSigHHt S weed48and pPRrtipudAEdy Red

48:4, C.I. P,goeptaBed é%i%r nic %%ﬁﬁ?ﬁth¥ié@%goncbiacgiQQEG%%BQg'F9:1

C.l. Pignent  Red 52:1; C I gment 53:1, CI. Pignent Red 57,

Pi gnent Red 57:1, C. ExaRipgesntofRéahesa)veS drg@goepi gRedts58n2luBel . Pi gnent
Red 58:4, C | . 30 IF1>i gm(s:gt Re(%.G%' 1, Cl. Pi rent Eeg 63:1, G | I?i gment Red
63:2, C 1. ProfBREEEdCeasTidqd 45 Shsic ey 81 10100 1Brgmift TRéd 83,
C.I. PigmeentiReded@8byCThe BowiRtly Red Bfids 4dnd.chlguenstRedo?p. )G | .
Pigment Red 101, C.I. Pignment Red 102, C. 1. 6 Pigment Red 104, C.1. Pignent

Red 105, C.|SPergférelRyd fograunds mikjemrReys1ogned. £ bh§nent Red 112,
C. 1. Pignent I i 1,1 Pigment Red 122, C. 1.
Pi gnent Red £§§gogé1ﬁg giog:gLr?erEt Eeg 1(4%31% & I%urgb f%hent Red 146, C.I. Pignent

Red 149, C. I. Pignment.RedPigthert [YelRignment ®Red. 1Bigmént. YRPLGownB ,Red 166,
C.l. Pignment Red 168, C. 1. Pignent. Red 170..C. 1. Pi nt Red 171, C 1.

Pi gnent Red E?g_,' é.lgf“eﬁitg%?ﬁ%%ﬁ'e&%7 IC I?lW%anggawlgi ! éf[ Pi gnent
Red 176,1C. | piBhafeNteRedwlal?? c G | piwumnty&etod 785, Cel 1. PhagmehtRed 179,
C.l. Pigment Red 180, C 1. Pignent Red 185, C |. Pignent Red 187, C.I.

Pi gnent Red Ygdlow. L6,pigAentimmenmto¥eldow ¥ gnent - RBHIMEBt Eellom gnent

198 .o AL SRR 4 e P AT O 0 L BTyt o 207,
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, C.I. Pigment Yellow 108, C.I.
Pigment Yellow 109, C.I. Pigment Yellow 110, C.TI.
Pigment Yellow 113, C.I. Pigment Yellow 114, C.I.
Pigment Yellow 116, C.I. Pigment Yellow 117, C.TI.
Pigment Yellow 119, C.I. Pigment Yellow 120, C.TI.

25 Pigment Yellow 126, C.I. Pigment Yellow 127, C.TI.
Pigment Yellow 128, C.I. Pigment Yellow 129, C.TI.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.TI.
Pigment Yellow 150, C.I. Pigment Yellow 151, C.T.
Pigment Yellow 152, C.I. Pigment Yellow 153, C.I.

30 Pigment Yellow 154, C.I. Pigment Yellow 155, C.TI.
Pigment Yellow 156, C.I. Pigment Yellow 166, C.I.
Pigment Yellow 168, C.I. Pigment Yellow 175, C.I.
Pigment Yellow 180, C.I. Pigment Yellow 185;

C.I. Pigment Orange 1,

C.I. Pigment Orange 5,



215,-C. 1. Pignent Red 216, C. |I. Pignent Red 220, C I. Pignent Red 224, C.|
Pignent Red 226, C.I. Pignent Red 242, C 1. Pignent Red 243, C I. Pignent
‘Red 245, C.|I. Pignent Red 254, C.|. Pigment Red 255, C.|. Pigment Red 20
264, C.1. Pignment Red 265; C.I. Pignment Blue 15, C. 1. Pignent Bl ue
15:3, C. 1. Pignent Blue 15:4, C|I. Pignment Blue 15:6, C I. Pignment Blue 60,
C.l. Pigment Geen 7, C 1. Pignent Green 36; 25C. 1. Pi gnent Brown 23, C. |

Pi gment Bro 5, _C.1. Pigment Black 1, C.l. Pigment Black, 7. 'These organic
i grent's cantbb- UBEAMEPEePTRAEE 1dd 5y T ATIRTL GEFICE obh ysEart: sat! on
met hod, a SOPi/QrﬂénWa@Bhﬁ%erTE%UO@.qr. P icpEthadroyof 11 hesermephgfent
30Further, exanples of the inorganic pignment include titanium oxide, barium
sul fate, cal@ranveatponsté. FLAOSHH GFanIEnd Sul$ ot e, PLHPORE YERNER, zi nc

chromate, c othar (pednkhRen de Glg 1)d .7 cashy £ HLET rimfe bl ue,
Prussi an bIﬁég’cﬁf%hiEngggﬁgeog?egﬁ,387 cdgﬁlﬁgg¥§%%,q§ﬁ%eé% ?P?aﬁ?h%iblack,
synt heti & i rbiaghbéatkOQreagkod3bl ack .amidrdent ikeange 46, C.IlnPigment

i nvention, the above organi c_pi gments and i norgani ignents may be used
PSRRI Eet 40 COR R P Gt L labetic LR Sk i 20 S SO
organi ¢ pi gngnt (8) Ianﬂi?ﬂ@hﬁa@rﬁn@ié}@r}t ()1 Meyi ffeis edraRg€ 08 kI, nat icon.  For

form ng the pixels, preferably, one or nore organic pignents are used. For
form ng the BlaBgniaPrargeprdf eCadl.y Pilgmerdy Qiarg®rgani ¢ pi gments and/ or 10

carbon bl ack are/is Hsgd'PF%mE%ESQEBTEEif”LCtPe %Rﬁxjngig€§5g§ ag§ grains
may be surface-nodifréed w a polynmer as requite efore ey are’used as
such. The potyrerprigneatr Vaoadetrodisf,ying grmigneerf vhelet gpents.rs sel ected

for 15 exanpl e, fron1go|yners described in JP 8-259876A, etc.,  or
comrer ci al | yPRIBFIELY &OpBFyRers Corl -olf ts Wilel sher s¢ ng- pPgABRES.
In this invepibpay tyrther, the colorant may be used together with a

di spersi ng agent.
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.



20Exanpl es of the above di spersing agent include cationic, anionic,

_noni oni ¢, anphoteric, silicon-containing and fluorine-containing
surfactants. Exanpl es of the above surfactants include pol yoxyethyl ene al kyl
et hers such as pol yoxyet hyl ene 25 | auryl ether, polyoxyethylene stearyl

et her, pol yoxyethyl ene ol eyl ether, etc.; polyoxyethylene al kyl phenyl ethers
such as pol yoxyet hyl ene n-octyl phenyl etHer, polyoxyethyl ene n-nonyl phenyl

ether, etc.;_poalyethylen | ycol_ diesters C polyet hyl.ene gl ycal 30

di | aur at e, pgﬁ%‘fgﬁ%l éﬁg §|°3co%q£ ‘st ATE s%‘?% ?8§0r{3i' ?aniéllgf“?{/‘%aéegl esters;
fatty acid npdsfi edIpolpiemesrts Rd@rtdar Yo ani ne: gwehti rRdapehyyr et hane;

pol yet hyl ene i m ne; and products having the follomﬁgéttrade nanmes such as KP

(suppl i ed byPTHEeBk| Reg: dd 3.8 Ceenifdgmeny: Red dl134, poLYrFLBWEMSHSpREEd by
KYOEI SHA CHE L~Cg. , oLTD) . "EsaTop) | i d K. K.),
MEGAFAC (sup%/% %dcl:'c)?/ '05:1%&\1 Rﬁ&q%\?b( Séﬂ% 8‘2\{’%‘?%8%%@&%%&?‘1& UORA)D

(suppl i ed byPSgmehonbed 3MelLt d.)L,. AsidmerGuatald an4lo Suct Il. orighenih Repdpl i ed by

Asahi dass Co., Ltd.), .BYK and D sperby bot h supplied by Bl EM E JAPAN)
and Sol sper st suﬁp&re 19Vef§n§§%I%§%9.élf' PigmeRt ke Tﬁége urfactants

may be used piggk¥tOReldN 15@ ,c@rhy natipef Ha® PYoNMDEET. Pigment RERE anmount
of the surfactant per 100 parts by weight of the colorant is preferably 50
parts by wei §At.of -FesPiomend erizbl yC O + P Bompatt BeByliéight I-1n this

i nvention, t Latian nsitive J.esi i t.on cat red by a
pr oper nethogigvﬁg% gegiézghtcig'ugé' 5%“%§¥%?g?§§t,bp?éfg?%@?$? gﬁg pi gnent
is mllad for7exanpl.epignichta Reed 76, |C Or. reidment| Radd1an,t beIsane tine

m xed and di spersed in a_solvent_ in the presence of a disEgrsin% ggent to

X

obtain a pi ghedReds BesphdBdi-of - Iand ¥INETH: fiecht 18P sper St oA 1PRERExEEMi th a

(B) conponenjgsa ¢Cr ceqpapent rad 134 Dlc cONMPENGREnt ORbg d88crched |ater,
optionally together with™an additional solvent and other additive to be
descri bed | aPegmenheReldy 10Be Cadi-atHigmeyshRed ved4 esfnlcoRpowentoRedan be 25

pr epar ed. . -The.anmpunt _of. t di rsin ng_fo he preparati on
of the pigne%?zdigpgrsséﬁg%&ﬁ' %ﬁgﬁéfgg'a%%%%%ggfﬁ?ﬁeﬁgﬁgn%h S
preferahbly 100gpentsrey a@isghtc .ar. |reisfmern®rrEedred ey abl y. OpdginentORegarts by
wei ght, 30 still nore preferably 1 to 70 parts_g% meight, garticularly
preferably 18P0 §50Ipa EQmSqugﬁﬂnalqwmgr%thh gt BPdt RéCdi Spérsing agent
exceeds 100 ?%gh%RQYR@%!QEMH tche develiabirdd y296, tBerr eph gnegEPREHt | On may

be i npaired. e solvent for the preparation of the pignent dispersion
can be sel ec2éd, f Com-t Pdgaentti Rednid43 beC deschidment aRed 245ex&nples with

regard to thg;padiathan 38151 U e HALAOTAS 460 8512 bighid.cogposi tion
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,



5 be*described | ater. The ampbunt of the solvent for the
preparation of the pignent dispersion, per 100 parts by weight of the
pignent, is preferably 200 to 1,000 parts by weight, nore preferably 300 to
800 parts by weight. 10Wen the pignent dispersion is prepared with a bead
mll, for exanple, glass beads or titania beads having a di aneter of
approximately 0.5 to 10 mm are used and é?pignent m xture containing a

pi gnent, a sqQlyve and a di_spersing.aqgent i.s, m.xed_ and dj spersed, 15
D oferabl y, GPPRIEoRTTRD | EThEE Cadrrig Melter o o PREnfHEB°1 26 n
this case, tbeatkl| cagbbacboacef arde theadsikes. preferably 50 to 80 % based on
a mll capacity, and_the_chargi ng anount of the pignment m xture is
preferably 20 approxiRat8iy 20VESIPTFe-tHAARPHH PHIANE F| PEIPSELEy.

Further, the;fhinenBeghadcf 8% giddtld &R USedTSI8GEP! VoR EReYOQUrs,
preferably 2 to 25 hours. en the preparation is cafried out with

a roll md |, béonsedanpl eombinatéen gff twd lowrmexe- r Aurthdr, ier@dniced, and

the pignment mxture,can_be treated .pref.erabl ith cooling i.t .with cooling
R (B ¥ (2 gl

water. PiSTER, (8] @B, dpOTERRI BAGIRNY (3 b oo | UOBReiBr abl y 10 | am

or less, andcbhiBifheanbnf oreeri sopnehgr ablky papenexi e araidBy dydhsespnd. The
time period 30 for the treatnment is preferably 2 to 50 hours, nore

preferabl y 2MP5e28TAANLS. PigBEnAIskAne siash e Fogsifiprming the bigek

al kal i - sol ub inl LS 1L nvent | i r§g§§ ta.be
referred to égtﬁggboP§%£%Qa%l?g ?ﬁ%&gﬂhéﬁg%ﬁa t r§q?g$%§@8#¥gﬁ$Fg/?rat | east
one nmemMigr sehebbadbirck tlre/dsowsecnsi sting of an unsaturated carboxylic

acid, an unsaturated_carboxyl.ic anhydri and an unsat urated phenol conpound
(t hese conpounds mﬁIFnbég%SC&HWQHH%Rﬂsfghﬁeﬁ D R HEC b &P uPatedSconpound

(b1)" herei ngh{epd, stiP2hcanmNasuasld tilted Jred &l yhahe, a § b3 qanraasat ur at ed

conpound having a tetrahydrofuran structure (to be referred to as
"unsat ur at edoedapeukBeybaye Mees @af tsaroh andhebPrlamamsRurat et ednmpound

difTerent 10,LoRSLdLikhe (02ha0% Chibd o DEcgELEFERY 18,00

"unsat ur at ed conpoun hereina e ‘copolyner
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



(Bl')*is a component that acts as a binder on the (A) colorant and that has
solubility in an alkali devel oping solution for use in the devel oping step
in the formation 15 of a colored | ayer. O the above unsaturated
conpound (bl), exanples of the above unsaturated carboxylic acid and

unsat urated carboxylic anhydrides include; unsaturated nonocarboxylic acids
such as 20(meth)acrylic acid, crotonic ac®d, a-chloroacrylic acid, cinnamc

acid, etc.; ) unsat urat ed di carboxylic acids .or anhydri des thereof
such as naleF@eEGF&} 'eiéﬂéih&ﬁréQé¥£%€%af?EpgéFﬁg PYa&d F&%ﬁﬁgi i taconic
anhydri de, ciclEpaearc @i d @S citrecpibe astygdlida, pyegeedrhc acid, etc.;

trivalent or higher unsaturated pol yval'ent carboxylic acids or anhydrides
t her eof ; nmon&PEEUEESEC K koyl 0 XNMEFAEAT et3epR] beddbyaPAANISPON JAE AYBI yval ent

car boxylic agi a 5 t o] . Dl i nat nono| 2-
(neth)acrylo&h%@ﬁgﬁ%%’lgﬁﬂﬁgﬁgéééféﬁﬂf;ﬁgﬁgﬁXb ¥E8§¥§%§§o%§gﬁhhggf§Cﬁtes of
pol ymer havi sy atdanhodsagrioupusant andysiokybngibophosugadiedl Hyhe two

term nal ends such as co-carboxypol ycaprol actone 1 th) acryl at e,

et c. _ Asélhlft %Jr?soat'urra'%lcgd) c? PGP cDéEP8§%_¥g3Q?P%gg’t L#U&Pé&ed

car boxyl i c aply @iricesmy i N pan ACAYd 0yd PXy et B! ﬁuggua@aeb@n@em&%(} 5
acryl oyoxyet hyl ) pht hal ate are comerci al 'y avail able under "t he trade nanes

of LI GHT- ESTERKHOA- M5 and LI GHT- ESTER HOA- MPA (both supplied by KYOEl SHA
CHEM CAL Co., LTD.). Further,. exanpl.es.of -t he_ahogve
unsaturated 10 phenqugﬁﬁuﬁﬁﬁF??Eﬁ%%% may’ be ug%ﬁs% th &?é&rbﬁéhols such as
0- vi nyl ph@nokomminayipierd ,tvwo vonythghenol , 2- net hyl - 4- vi nyl phenol, 3-

met hy1- 4-vi nyl phenol , o-isopropenyl phenol, m sopropenyl phenol ,

p-i sopropenyi phenol , & ameiyt 15hnske uFaf EAChapht R6Fs 19GcRagss by

2-vinyl-1-naghtihel, oF WHY!cdrdapht hPé’gﬁéf-éPéd)_l - 88PBRERRL, by weight
3-vi nyl - 2napht hal, 2-1sopropenyl-1-naphthol, 3-13Sopropenyl-1- naphthol, etc.
As an unsat uoat éssonpowel (referablhi® 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.



20 iwnwvention, (nmeth)acrylic acid, p-vinylphenol, etc., are preferred and
(nmeth)acrylic acid is particularly preferred. Furt her, exanples of
‘the N-substituted mal ei mi de include N-nethyl mal ei mi de, N-ethyl mal ei m de,
N-n- 25 propyl mal ei mi de, N-i-propyl mal ei m de, N-n-butyl nmal ei m de,
N-t-butyl mal ei m de, N-n-hexyl mal ei m de, Ncycl opentyl mal ei m de,

N- cycl ohexyl mal ei mi de, Nphenyl mal ei mi de &nd N-1-napht hyl nal ei ni de. As an

N-substituted maleim de in_this invention, 30 N-cycl ohexyl nal ei m de,
N- phonyl mal of i de. | ofge. SREeHEofar Ghe BRERETHAGH (of of BF qBLpEent

particul arl yapsgéesigf: can be selthe dP@wenNtnhsd idnit el woiei pkdes nmay be
used singly or in conbination of two or nore. 12 Furt her, exanples

of the unsatdgesceibednpotind es3pxandllege with regard ke relhgdrefiiphnoBst ers
of (nmeth)acryljg.:acids . I, rof uran-2-y.1. ( t 5
tetrahydrofd%%%§§?£kg(ﬁégggagéykg%éiméﬁi%éjarhf%&gdté?&é%%%é% ﬁr aryl
gr oup- cost ai s ngeestébsedofiaterth) acryl ates such as tetrahydrofurfuryl

(meth)acryl ate, tetrahydrofurfuryl ;g;th)acnylate, 2- )
(t et rahydrof ur f uryl oX§FefRPPOENEN G AGEnD fox Ghe preparation of

t et r ahydr of %ﬁ&rgigﬂﬁet BykpEretibhacidatigyg Qdrts by weight of the.
acryl oyl - group-contai ni ng tetrahydrofuran esters of “di carboxylic acids such

as [2- (netpagnghdy| dgypreferaptlet 2AMy droflurdd? atdphvhavai ght
2- (et h) acryl oyl oxyet h r ahydr.of ur an-3-, 15 vl ht hal at e, 2-

ot e oF B SR EPEb bt PR B BOR Bt Sud ! [

[ 2- (et hpacryl oyl oxyghbil Ehét gl galeydr afiwpit-sdroy | ) S ustépated ®ith; a

(et h)acryl oyl - rogg-containing 20 tetrahydrofurfuryl esters of _dicarboxylic
aci ds such 223e33-pidih) &OFyPEFERFet IHHFS Y RaFHhyWF oF L3t § | YpRtAal at e,

[ 2- (et h) acryl oyhexyeghuh L ttetEa LU f LAl GCinat c
tetrahydrofdgan egtérg %f 2- Zéf(%égﬁ?gcrf#%yﬁéigprJg?dﬁ%f@g %ﬁ%huggd
t et r ahydr of vamd- 2- pygment met kracey lcoptexypmegpioEisyentet rahydivéntran- 3-y1

2- th | oyl i onat tc... , .
2 (et 20 VLN NBLOBLINBLE s BLE e e, aispesaea,

(et h) agsyl oﬁyf@xa@a:epwna&eﬁ sooh iag tiet adradarfng Watdr, or the
2-(nmeth)acry g%loxypropionate, 3-tetrahydrofurfuryl 2-
(et h) acryl oy1BRypropi onate, 2- (tetrahydrofurfuryl oxy)ethyl 2-

(meth) acryl oyl oxyprop,opgtg. c3sk3- che! EAvdry Wyl oY) ehdVbedas 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



13 (meth)acryl oyl oxypropionate, etc.; vi nyl benzene derivatives such
.as (tetrahydrofuran-2-yl)oxy-p-vinyl benzene,

t et rahydr of ur f uryl oxy- p-vi nyl benzene, 2- S
(tetrahydrof urfuryl oxy) et hoxy- p-vi nyl benzene, etc.; and vi nyl

et hers such as (tetrahydrofuran-2-yl)vinyl ether, (tetrahydrofurfuryl)vinyl
et her, [2- (tetrahydrofurfuryloxy)ethyl]&#%yl ether, etc. As an unsaturated

conmpound (b3),4-N,thi Q. inventipn t dr rfuryl th)acryl.ate, [2-
(meth)acryl oy(IBoIdet e)%e]jlqﬁ{elrterﬁﬁyg?%?%% ’E?@%) (gézcia a%iéa,a(sem?co.r?e eﬁé’eml?oerref erred.
The above unsaflecalesll faoppotinelsgtddp caysbettiagdoFi Bgl urdaturosdi nati on of

two or nore. 15Examples of, the unsaturated conpound (lb'4) i ncl ude;
aromatic vi nfRTOROURILSIRh 2R WRSREREA L aReFRYPORY e 2NEXATHAS Atkne,

m vi nyl tol ueng, \Rrs b L& UsShEno P- EShBERREY T 8RR s O BRIJIRNEL Yf e pd1r 20
met hoxyst yrene, p-nethoxystyrene, o-vinylbenzyl nethyl “ether, mvinyl benzyl

met hyl ether cog-hdatyilvsely yteherthgd ev has, “vnsahypirberdy lcagipmeirdy| (et )Her ,

m vi nyl benzy | vici dyl et he -vinyl benzyl idyl. ether, etc..; indenes
such as indeh@%%‘ﬂﬁth%ﬁ%n’deg%z, Pe?%%’%@%ﬁﬁ%ﬁkéﬁea%&gﬁﬁ g c(tbés)tea}% such as
net hyl (et hawsthats e ®tddthp durd haei ¥b ak et e B rRRGAY FuFRiN )AGRId i
i-propyl (meth)acrylate, n-butyl (nmeth)acrylate, i-butyl (meth)acrylate,

sec-butyl (met) K& yiefterred bk yds (meRhd heF §Fafle cCOPPORMA H&

30( et h) acryl s 2 0 h 2- :

( m(et h) az:r yl gth%&%f-rﬁiy%)r/%()y;ér&g%yﬁ% %%%@%é?g?éﬁeg ﬁ?ﬁ% g);ly u?{/]]%érent
(et h) act§l atferonB3-saiydoiybut y(bZheahdacby) atlep Behyerfexylmda yHo as

th | ate, allyl th | at | .14 h | ate, | ohexyl
(et ) aor ) ot Sinskac T st s s P2 Arrana sty | aiht Soporiter 5
phenoxyet hyl (@Mt RAd Yagons®t hepydi gthyl gaeagby gl @Rt Mrrcryd)at e,

nmet hoxytri et hyl ene glycol (neth)acrylate, 5 nethoxypropyl ene glycol
(met h) acryl agg@lorant and that has solubility in an alaali 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



met hexydi propyl ene gl ycol (neth)acrylate, isobornyl (neth)acrylate,

Jicycl opentadi ethyl (neth)acrylate, 2- hydroxy-3-phenoxypropyl
(neth)acrylate gl ycerol nono(neth)acrylate, etc.; 10unsaturated carboxylic
acid am no al kyl esters such as 2-am noethyl (neth)acrylate, 2-

di met hyl am noet hyl (neth)acryl ate, 2- anlnopropyl (et h)acryl at e,

2-di nmet hyl am nopropyl (neth)acrylate, 3- &nlnopropyl (met h) acryl at e,

3-di et hyl a cr te, etc. unsat ur at ed

car boxylic gégggéEEXEQ%%&gﬁters §%% as egC|dyI (meth)acrylate, etc.;

vi nyl cyani de conpoundsvﬁaﬁeennia&ﬁfaﬁmdyémmbbxylec acdbkommacryl onitril e,

vi nyl i dene 20cyan|de etc ﬁg. ated am es such as
(neth)acrylaHP&é u&@ﬁ@&r&@ﬁ%ﬂ%ﬁﬁ%ﬁaaq@ ?&éﬁ%xy@?ﬂ? 2Cmet h) acryl ani de,
etc. acrylo?§d%§@HH#1ﬁgﬂé%iﬂéﬁg &34 ehsnslysh as V'ny| 25 acetate,

vinyI propi onatée, vinyl butylate, vinyl benzoate, etc.; unsaturated ethers
such as ﬁinyacwwﬂbbeMﬂmhylhphﬁhakﬁﬁgﬂaxﬁr@wmmertyalgyyewdyﬂa@ﬂher etc.;

chl or opr ene. UBEET: e 1 9ER SRR TR Rrart: RUHEST ROR RO BRET HREm oy

groups on noksteRAHORRMPA e 0fsyysd Vied Soyd URVOBRSSRA! EHEMIIQIAQ,, aeal,ynet hyl
(nmeth)acrylate, poly-n-butyl (nmeth)acrylate, polysiloxane, etc. 15
The above un&&PuPat ed conpounds (b4) may be used singly or in conbination of

tp or more. | EN0S PG Okl CORD YPEE LBbYe! SnBRELSRERLY @ copol yrer

(to be referred to as "copol'ymer 5(BIT)™ hereinafter talne from
(et h) acryy| | phecoiod @Dm@aumdmunnhuﬁecﬁ |t wth at Ieast one ot her

unsat urated conpound_(bl), t N—s bstituted b2)

sel ected fromthe gr a& %ﬁéﬂé} e??lﬂaVéP§?8§e§ﬁg e

N-phenyl mal e/ihgep h@hdleaii—\ﬂﬁﬁ{l@léi{@atLﬁﬂﬁ@ﬂhﬁpwoﬂﬂﬁyi?ﬁkn%@ egted from
the group consisting of tetrahydrofurfuryl (nmeth)acrylate and [2-

(neth)acrylo??@%?érHyNFqﬁkﬁh%ﬂﬂkk(ﬁl#ﬁQE@@H%%E%Ph@P@l aRd at | east one
o ATBMBE A SR e A SRmAIR PR SeTBE g v e
(meth) aaryl ate, 2- luydadaetted ma@mhhatsybat@,aﬁlg#vinylh)anaphahel benzy
(et ) acr v o ool RotTet N aciy) o 1,881 XL S35, Jugromonorer anc
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.



20Speci fic exanpl es of the copolyner (BII) include a (nmeth)acrylic
aci d/ N- phenyl mal ei m de/tetrahydrofurfuryl (meth)acryl ate/styrene copol yner,
‘a (nmeth)acrylic acid/ N-phenyl mal ei m de/t etrahydrof urfuryl

(meth)acrylate/ methyl (nmeth)acrylate 25 copol ymner, a (nmeth)acrylic
aci d/ N- phenyl mal ei m de/ t et rahydrof urfuryl (neth)acryl ate/ benzyl
(met h) acryl ate copol yner, a fdreth)acrylic

aci d/ N- phenyl mal ei m de/tetra30 _hydrofurfuryl (nmeth)acrylate/2-hydroxyethyl
(meth) acryl ate copol %ﬁ;&rt?ler, ex&'mpf;es( r%fh?%%rk}??%lura%eg Cofiptind

aci d/ N- phenyl(palh eimicde/deet r ahydr of urfuryl (neth)acryl ate/styrene/ n-butyl
(met h)acryl ate copol yner, = 16 a (nmeth)acrylic , ,
aci d/ N- phenyl nal ei ni d&trethydsrfifgran eFyers net hf‘ﬁ@gw aferdecnh@cids

(et h) acryl agglpbutyyl &  cappl acrylic

aci d/ N- pheny%?rape%trsﬁ otfg/ %w&%%%ﬁo%ﬁu%?{?g%%gé%l at e/ n- but yl

(et h) acrsyl atetbehyglr ofmetam)-acryll atreetdoypaot yyeate, etc.; a (neth)acrylic
aci d/ N- phenyl mal ei m de/ tetr ofurfuryl (meth)acryl ate/ n-butyl
(meth)acryl ate/ 2- hy &ﬁé{yﬁiﬁodé‘}%#ﬁgir%é?%_ﬁ BbRyHerd £6 e(lyﬁetorﬁ acrylic
aci d/ N- phenyl(fak 8i) Blc@&/1 atldA-subrlrod wdtkahydrofur furyl

(met h) acryl at e/ styrene/ 2- hydr oxyet hyl (meth)acryl ate copol yner, a

(et h) acryl i dmg&hdARpHeb mileti raed xefwakyey bf (rethypcrylate, 2-
(meth)acryl atel2- r meth)gcryl ate
Sttt heick Ree%rma@giwm hﬂarezgi%}lé)?%éﬁff vhet £ RePgYLc£meLN)3

aci d/ N- gheny kst lrahyidde/fatfnadyidsof e tfhuy | (feeh hdaeyvhate/ 2thydr oxyet hyl
(met h) acryl at e/ phenyl t h)acryl ate copol yrmer, a th)acrylic

aci d/ N- phenyl nal ei m &&/&t@gﬂﬁ:%%ﬁ%ﬁ %%er %%é%&@?&&%@ﬁb@ﬁmm
(met h) acryl abe/ gl ¥aehelxyTaROFELdY akioh ai& eppol ymer, a
(meth)acrylic acid/ N-phényl mal ei m de/tetrahydrof urfuryl

(et h) acr yl at@eibl by y(leatliopasthya lef ol yalrydepturatr anghoref hedpseyner, 25a
B R Sl S
copol yners vyl)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-



(meth)acrylic acid/ N-phenyl nmal ei mde/tetra- 30 hydrofurfuryl

net h) acryl at e/ benzyl (nmeth)acryl at e/ pol ystyrene nmacronononer copol yner,
(meth)acrylic acid/ N-phenyl nal ei m de/tetrahydrofurfuryl

met h) acryl at e/ benzyl (neth)acryl at e/ pol ynet hyl (meth)acryl ate nacronononer
17 copol yner, a (nmeth)acrylic

aci d/ N- phenyl nal ei m de/tetrahydrofurfuryl3(neth)acryl ate/ styrene/ n-butyl
(nmet h)acryl at e/ 2- hydroxyet hyl (nmeth)acrylate copol ymer, 5a (nmeth)acrylic
aci d/ N- phenyl(Rakb) pcge/loptioxyanamisingfenr vt ¢ net h) acryl at e/ st yrene/ n- but yl

(et h) acryl at e/ benzyl,. &Q)ﬁﬁ[ qgﬂﬁf r a (nmeth)acrylic
acid/N—phenyInaleinigéfggtra yé%%?%?%hry -%%%tﬁg%%rﬁfate/styrene/benzy

10( et h) acr yl(atetghydeodu reme(Hye! ) :acrpyH at ey Oogokgner , a
(meth)acrylic acid/ N phenyl nal_.ei m de/t.etrahydrof urfuryl

(et h) acryl at&8FR2 M??Pgﬁﬁéﬂﬁxiﬂﬁﬂ?ﬂ¥¥¥? \ Q&@%$hy?"(neth)acry!ate/benzyl
(et h) acrey| a ge6 @RAHIRIEUrERA-VIBEN At K%Y S 261 By NbehsayEmakelm, dahket r a-

hydrofurfuryl (nethjacrylate/n-butyl (met'h)acrylate/2 hydroxyethyl
(et h) acryl at e/ phenyVifiydt ©tdand stuck gpdl (hefrahydrofuran-2-ya)vinyl

(meth)acryli i .d/ I I m tra hydr of ur fyryl
(neth)acryla%gﬁ%%buR%EQ?%%¥ﬁ§%§$vﬁgﬁé%§€ﬁEQﬁl(%g?%#acgglate/glycerol
mono( et h) acnykairahgdpolfyrEuryloxy) ethyl (vigiy) astyétr¢ etc.

aci d/ N- phenyl mal ei m de/ t et rahydrofurfuryl (neth)acryl ate/ nethyl

(meth) acryl at e/ n- 25P5uy Wﬂﬁ&qﬂﬁﬁﬁ%ﬂe&QﬁRRH%%t9?%%elﬁaéhéﬁnnoner
copol yneyr ; : ( | _

R e e R B A LA S e T

( met h) acr yl atteenblagryleetliopateroHyatlef yesi naterdmyd fwef hagt | atecimetenononer
copol yner, 302 (rmeth)acrylic _acjd/ N-phenyl mal ei m de/tetra- hydrofurfuryl
(neth)acryla? Fn: bty P Fﬁ?& 'yl at e/ henzyl (neth)acryl ate/ pol ystyrene
macr onononmer copol ynBhe above unsaturated compounds (b3) may be used

a
(
a
(

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



a (neth)acrylic acid/ N-phenyl mal eimide/tetra- 18 hydrofurfuryl
(meth)acryl ate/ n-butyl (neth)acryl ate/ benzyl (neth)acryl ate/polynethyl
‘(nmet h)acryl ate macrononomer copol yner, a (neth)acrylic

aci d/ N- phenyl mal ei m de/ tetra5 hydrofurfuryl (neth)acryl ate/2-hydroxyet hyl
(et h)acryl ate/ benzyl (neth)acryl ate/polystyrene nmacronononer copol ymer,
a (nmeth)acrylic acid/N—phenyInaleinide/téﬁrahydrofurfuryl

th | at e/ 2- hyd t hyl t telb |
(1ot 1) acr 31 2l 67 PBI SREVITE S now) LR AR GHERGIERE o JRRPPHr
(meth)acryli @mé‘@hﬂé&'r?ﬁﬁﬂlé' gl ﬁﬂemh@eq’yte&trfyal ek of akfyiyte, 2-

(met h) acryl at e/ styl ene/ n- buty (met'h) acryl at e/ benzyl

(et h) acryl aple¢npyret by 118metho crathpdery Imthexyydl giieylene glycol a

(meth)acryli £ f
(neth)acryla?e%g%grengﬁggéynﬁ%§§ #g#é %%@?%?é%rgﬁé#%%phgﬁ§Th acry}ate’
(neth)aCByIaﬂ@tnokypt¢p9menéagﬂqmmaommeuhnxﬂgy&ﬂte20a (meth)acrylic
aci d/ N- phenyl ma] ei m_de/tetra- hydrofurfur

(et h) acryl APeFReFYEHBF OPHYEREX FeRAL ( rﬁ”@c% JRGIY SR e? phbfgPpornyl

(meth) acryl aggé pR) XHEklls‘L)élte”ehll%?@iloi‘}e%t’%r&@;@nﬁﬁeﬂ’i’)oé’é:i‘ﬁéte, 2-

a (nmeth)acrylic aci d/ N-phenyl mal'ei m de/tetra25 hydrofurfury
(neth)acrylahEdnebMt9prﬁaphy@¢D@WétdMEtHM&HKM@&ﬁmyI91%@¢h¢hcrylate/benzy

(neth)acrylate/ rene cro menoner copolynmer, a (nmeth)acrylic
aci d/ N- phenyf' ggW%fbiffﬁy} chydrofurfuryl (met h) acryl at e/ n- but yl

(et h) aanyl at e/ 2- 30uh}édt@&h@bﬂy|ca(ﬁmiﬁjbl&€d et @/ emdyl alkyl esters
UthamyHﬂdgdymﬂhl rthamyHﬂermmommmmrcom)wmr

(met h) acryl i BU@Ri 8F N pRBAPPRENY LN (Fettedahtihtot urd ur vl
(nEth)acryla&fﬁé&ﬁb?ﬁﬁéﬂo@@h&h (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.



19 (reth)acryl at e/ 2- hydroxyet hyl (neth)acryl ate/ phenyl

(met h) acryl at e/ pol ystyrene macr onononer copolyner, a (nmeth)acrylic

*aci d/ N-phenyl mal ei m de/tetra- hydrofurfuryl (neth)acryl ate/styrene/ n-butyl 5
(met h) acryl at e/ 2- hydr oxyet hyl (neth)acryl at e/ phenyl

(et h)acryl at e/ pol ynet hyl net hacryl at e macr onononer copol yner, a
(meth)acrylic acid/ nono[2- (neth)acryl oyl®xyethyl]succinate/ N 10

cycl ohexyl mal ei m de/t etrahydrof urfuryl (neth)acrylate/styrene/alIy1

(et h) acryl at e copol Jher abgvensippdemAtad famyQiHds 2(b4) may be used
(et h) acryl O%Iiﬁ)%%gtgid lﬁ“EBhEan%/ NorC WH CEQF?(VJM@} i de/ tetrahydrofurfuryl
at fne{h)

15(nmet h) acry tyrene/ benzy acrylate copol yner, a
(nmeth)acrylic aci d/ nbnofRis invention, the copolymer (BI) is

(met h) acryl oyl oxyet hyl ] succi nat e/ Ncycl ohexyl nal ei nj de/t et r ghydr of ur f uryl
(ot h) acr yl T EREGH Y (AeCAPRAHIER O sRoerts S5 SHbrict it h) QPP aTer
copol ymes, (B1I)” harkiBhRLae!) Yt A M 2meth) acrylic acid or
(et h) acryl oyl oxyet hyl ] succi nat e/ Nohenyl nal ei m de/ t et rahydr of ur f uryl

(et h) acryl a@ etenpivabian ¢f( fit Widdy Atatleadponameethesaupaetnyated! i c
aci d/ mono[ 2- _ , o

(met h) acryl o(fl B ?/%?ﬁyl(?%ejéc?ﬁatlg/aﬁﬁhé)r?ﬁ nl%lsé}bn%tdlet}lf%?crlarﬁ?/%j?(l) ﬁg?uéw)
(met h) acryl agelstye@neérbanzihke greul) avndiaite eppot yWeer , a
(meth)acrylic acid/nnno%Z-,BQ met h) acryl oyl oxyet h I!succinate/N—

phenyl mal ei nFYel PREFEATEFBEBAAG FRY( %tﬂ%‘)eéé’rwaa]t yjat least one

(et h) agioy| atgégt ¥EE el PBRABLIRIN) @3NHY IRl GQRP! 8 . the group @
(meth)acrylic acid/ nmono[2- (neth)acryl oyl oxyet hyl ] succi na%e/
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,



20 cycl ohexyl mal ei mi de/tetrahydrofurfuryl (nmeth)acryl ate/styrene/n-butyl
(nmeth)acrylate/ally (meth)acrylate copolyner, a (neth)acrylic acid/ nono[2-
"5( et h) acryl oyl oxyet hyl ] succi nat e/ N- cycl ohexyl mal ei m de/ t et rahydr of ur f uryl
(meth)acryl ate/ styrene/ n-butyl (neth)acrylate/ benzyl (neth)acrylate
copolynmer, a (neth)acrylic acid/ nono[ 2-

10( et h) acryl oyl oxyet hyl ] succi nate/ N- phégayl mal ei m de/ t et rahydr of ur f uryl
(meth)acryl ate/ styrene/ n-butyl (meth)acrylate/ally (nmeth)acrylate copol yner,
a (meth)acrylic aci dAndRSERN aﬁ(ﬁ%é{%)aé‘clrgjl/f bbyﬂ’%@@)é{%?l?éiﬂééﬁﬁﬁﬁélfﬂ—‘
phenyl mal ei m of yrf I e yl. _
(neth)acrylg%gﬁgéﬁggﬁn%ﬁgtﬁ#%%#?%g?éﬁ%%%%ﬁ§%%¢?ia(§%%%ﬁ€g%?§ F%/gbid/nnno[z-
20( et h) acr yboydx ek psuydiatat e/dbolphesy) mal ei m de/ t et r ahydr of ur f uryl

net h)acryl ate/ n- butyl t h) acryl at e/ benzyl| t h) acryl.ate/ gl ycerol
gnno(%eth¥acrylate c%ngV%ESF%gW )/rﬁ%&ﬁzﬁ%%h%égﬁmﬁiﬁéW¥3§§ESE§%§proIactone
25 nono( et hjhageykatrelNoycl @Rexylamaididal ieh¢ghydr of urfuryl

(neth)acrylate/stKrene/ enzyl (meth)yacryl ate/glycerol nono(neth)acrylate
copol yner, alpaehhpacheite/ Dendyd- ¢ et WEalpe ot e byee 30

rono o ) oy oL MDY e L ARSIV M e (e 1 oo
copol yner, hydrofurfarfret(meatr)ddrs,lac «/ro-loat POXypet yraprollackegne
oot A et Ry et alryiate cogorymer Uyt 21

10 a (meth)acrylic 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



(meth)acryl ate/ styrene/ n-butyl (neth)acrylate/ benzyl (neth)acrylate/glycerol
nono( et h) acryl ate copol yner, and copol yners forned by replacing 5
‘tetrahydrofurfuryl (meth)acrylate in each of these copolyners with [2-

(et h) acryl oyl oxyethyl] (tetrahydrofurfuryl)succinate. O the above
copolynmers (BlIl), a (neth)acrylic acid/ N phenyl mal ei m de/tetrahydrofurfuryl
10 (nmeth)acryl ate/ styrene/ n-butyl (neth)aéryl ate copolyner, a (neth)acrylic
aci d/ N- phenyl nal ei m de/tetrahydrofurfuryl (meth)acryl ate/styrene/n-butyl
(et h) acryl a€@P2lynedr oxyet hyl (meth)acryl ate copol ymer, (meth)acrylic 15

aci d/ N- phenyl mal ei m e/(%%-tbﬁmg?h aq(‘cr yalcqydﬁiéﬁ%},yr%ir&%‘%Tg]%gé%ghg%r_yl

succi nat e/ styrene/ n-buty crylate'c acry

aci d/ N- ph/enyhmite'futgak[ylz- (@mﬁhmmy;al Ia];e}/o;q:;atz dekryé/]rhe]fs}m'letpydroLurf urlyl 20
el o o{BSRLA O VAT, (UYL, LB SoR YL

copol ynerg zati on ampygntmeahi) @ 1tike d&ﬁﬁﬂﬂﬁ%ﬁw@mﬂdépkétké—pr ef erably

1 to 40 % by weight, particularly preferably 2 to 30 % by weight, the
copol yner i zaky@roaupburylat(me té) acvey etsuisstvreneth netey ki de (b2) is

preferably 1 9 i wart | D e 0 40 % by wei ght,
t he copol ymé%‘ggg?%ﬁ@g?{rﬁl\éﬁ{ %Ir%%]tziyg o(%rletcc;]ﬂg%uén a]tgljtf‘%tcge%?%% (e)%hd (b3) is
preferably 1 to 70 %abymd@hwaicghtl,i dpardidAN-ggHenplmd be fbifle 10et 2a40by

wei ght, and the copolynerization anmount ratio of t{he unsaturated conpound
(b4) is prefBYapPYuItigydo (mehi) RGrgHA LSt GRS PYEferably 5 to 60 % by

wei ght. 4l t%éth?&@?&hﬁﬁeﬁbh@c@%‘ WBR{d ﬁ%@ﬂl’ﬂr‘aﬁ@l’é‘ée 83?611?%83?,0‘: the
unsat urated conpounds”in thé Copolymer (Bl) are brought 1nto the above
ranges, whereby there dmetbeashydiledcld/Atiptemnlnzehsinide/tehpesition

Mo thi o i nveRVREREuBEREY L RET T S T ey PR EbRbPRati on
with the copplyfekyéRhyl Thetabeveyalaed foesmwbl enetels) dciglaoe special ly
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-



limted so long as it acts on the (A) colorant as a 10 binder and has
,solubility in an alkali devel oping solution for use in the step of
developnent for formng a colored |ayer. For exanple, an al kali-soluble
resin having a carboxyl group is preferred, and as an exanpl e thereof, there
is a copolyner (copolynmer (Rh) formed ' 15 from at |east one nmenber sel ected
fromthe group consisting of unsaturatedléarboxylic aci ds and unsaturated
carboxylic anhydrides described as exa s wth regard to the copol yner
(RI) and at FgégP Thmé v, ibéﬂ%&?eiﬁﬁ¥ rE) MYt oup consisting of N 20
substituted méemm@%m%@w&&tﬂ a(cn%hgompymai@ (p8lyHeegyibed as exanpl es
with regard to the copol yner a preferred "ot her"

al kal i - sol ubl®eEbsprrydoite m@gﬁqmqngmqr Q¢R9kym%ra copol ymer formed from

(i) at |east one uns t | €. agl e tal ni 2 h)acrylic acid
as an essenti al conp%nen%&%ﬁgégygi aé%éﬁﬁcﬁ#éﬁ?@ﬁ%%§9§é5§2?§5%%ron1the
group comslshydgoﬁﬁrmu&yalqh&wﬁlﬁﬁnylﬁﬂhyz$hp@@@xyaﬁhylnide st yrene,

nmet hyl (meth)acrylate, _n-buty neth)acrylat et hyl hexyl (neth)acryl ate,
2- hydroxyeth;ﬂ“e ﬁﬁ?&éﬁﬁ%ﬁ9§n4¥}zam%ﬂh(%ﬁﬁYé%E$ P%%%StbéﬁQ?l
(neth)acryla&gcrghgﬁg&gg RRA acrylate, a polystyrene macronononer and
a pol ynet hyl nethacryl at e macr nononer . In this invention, the
copol yner (Bl) and the(W@¢m96bnyﬂaﬂ|aQKﬂAMHEh¢E$1ma1e$pédthet¥ahave a

ight 23 ht f d "MV' h ft
ne o 'bol yot yPEREIERPEREN T Byl e v EF ERERHGY S 000 o 100, 000 when
nmeasur ed oy g¢RktReEERSILeR /Hreat qgfe?cﬂﬂ)/ac(%t@}/pcblprﬂeﬁﬁwent ;

tetrahydrofuran% Further, the copolyner (Bl) and the "other"
al kal i - sol ublt@e EéﬁﬁrW@§§€bﬂ%ﬂﬁ%WQQﬁmﬁ%iQREQka%ﬁerage mol ecul ar wei ght (to

be referred to as " I é?% - o 60, 000,
nore preferably 10 5 00 %t?f%@ﬁé@dx: cﬂquéure §f8éﬁ£8§{ggg%%on
chronatographydtGP@rfakyﬂldmeﬂﬂ\&ﬂnylaﬁﬁﬁsﬁwﬁbméDmahmtyl In this

i nvention, the ha in above-specified and M is used,
or this copol(?ﬁ'gg? Bry 95253 c@mﬁﬁﬁwwgﬁghﬂﬁro | kal i - sol ubl e 15
resin hayy ngmbhs ( aagﬁgagggmgaéutdggl aatkVh, whereby the radiation sensitive
conposition excellent in vel opabi l ity can be obtained, so that pixels and

a black matrix having &Meidygpatkisr madd wmhemslnalabaidadterse -t he
occurrence Oﬁy&r&@ﬁk@ﬁ?yla(glQ%n%é%yldﬂgystyrene/Z -hydroxyethyl

(meth)acrylate/phenyl (meth)acrylate/polystyrene
macromonomer copolymer,

20 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-

25 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-

30 hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polymethyl (meth)acrylate macromonomer
copolymer,

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



20 asremaining film etc., on a non-exposed portion of a substrate and on a
maski ng | ayer i s suppressed during devel opnent. The ratio of Mwv and M

(MM M) of each of the copolynmer (Bl) and the "other" alkali-soluble resin
is 25 preferably from1l to 5 nore preferably from1l to 4. In this
i nvention, the above copolyners (El) may he used singly or in conbination of
two or nore, and this is also applicablelfo the "other" alkali-soluble

resins. 30ln this invention, the total anmount of the al kali-sol uble resins
per 100 part §m8yhiRrghLase/ enbyARPxysitdvant (metragerkats/Rveryll, 000 parts

by el ht, TPRECRT SEPURALE 20118 S mRAN RN YELADE | oD h0e total amount

of the al kali-soluble resin éss than 10 24 part ght, for
exanpl e, al kali devebopabihi agrydy che de/MNegdeshas ke gnddedtebirhiFng or a
remai ning filmmay occur.on_a n- exposed, portion, of substrate or on a
maski ng Iaye?géﬁﬁgﬁrfPrg}cggagﬁgﬁﬁ5¥%§§%4§ﬁﬁf%&ﬁéﬂﬂ?&%yfhe concentration of
the col osant (hethphativety /deekaasedetdid ifm Reryepee/ ghéhiycul t to
attain the color density intended as a thin film Further, the
amount of t hénebPbryxELALBY Poiliymelkdydl e tha i tee reag Fomengperer ably 10 to
100 96 by me%g?%lyagrparticularly preferably 20 to 100 96 by wei ght. Wen

t he anount o e’ copolynmer (El) is less than 10by wei ght, the intended

effect of this invenai ¢menhyabeyilipaiarcdd/mdr© [2Pol yf uncti onal nononer -
i nvention fers to a nonomer having

The pol yfunc ionﬁL nnngnea in thii }5 re

two or nore %%?9 FrzabP¥ 8ﬁ¥§FEV:@§&q&ﬁﬂﬁ§e N- Exanples of the
p0|nyHQRﬁ0n@*cDBHQQ?lmhm6&H@@é/@b&@@ﬂﬁ&%Hﬁdﬁﬁ&ﬁyPf al kyl ene gl ycols such
as et hyl ene ycol, propylene glycol, étc.; 20di (nmeth)acryl ates of

pol yal kyl ene?lgepbbagrs'm@heégtpraﬂeyl@t/ﬁ;lllefrle_@qrdvla}cznolaytm opsPehemgrycol ,

:}gbhols such aspglgégﬁ%g%g§%¥%§?ﬁél%%j%pggéggpﬁbggtQE?CSLrP?LY?ydrIC

di pent aer yt h{méoh) aetgloyangdyethyl] 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-



25 dt car boxylic-aci d-nodified products of these;

oligo(neth)acryl ates of a polyester, an epoxy resin, a urethane resin, an
‘alkyd resin, a silicone resin, a spiran resin, etc.; di(meth)acrylates of
bot h- ends- hydr oxyl ated 30 pol yners such as

bot h- ends- hydr oxypol y- 1, 3- but adi ene, bot h- ends- hydr oxypol yi sopr ene,
bot h- ends- hydroxypol ycaprol act one, etc. 20and
tris[2-(neth)acryl oyl oxyet hyl ] phosphate. O these pol yfunctional nononers,
25 poIy(neth?ﬁ@#9h8ﬁ¥§méﬂeﬂmlﬁﬁ%ﬁQFRﬂhﬁﬁiﬂﬁ#r%kﬁyﬁydric al cohol s or

di car boxylic I i I f e , ,
speci ficall y:(ﬂ%lrcg? g??ggag‘%é%tt% /y oq%%a%@éﬁféagigiéﬁg,/a@ﬂg
tri nmet hyl ol piopah¢abriyiiamet bapodlyates;, pentaerythritol triacrylate,
pentaerythritol trinmethacrylate, pentaer )hritﬁé tetraacryl ate,
pentaerythritol tetranelfk ?F£¥%1QHﬁﬁﬁ#, Ttol pentaacryl ate,

di pent aergyt hihteh) ReriaBet bagHiahg sutide@enyt hritol hexaacrylate, 10
di pentaerythritol hexamefhacrylate, a conpound of the following formula (1),
CH2 000 CH=CH2e pFi2 etprpbual edmdideatetadeadn Y r vH2 OCOCH=- CH2 a conpound of

(2 creodoc e EEeTy ahe R AT e R PR R

triacryl ate, (pepbhaacyyhaiteolcdpdlaatad ,at e and di pentaerythritol hexaacryl ate

are particularly preferred. in that,L a colored | ayer has high intensity and
excel l ent surface snﬁoﬂWﬁé?Q%ﬁﬁY%qﬁnaQ%éy%%%ﬁﬁgénce of a ground soiling, 20

a remai QNG {Hkeh) §ESy1 099 & AUIANRARED PArd i@n of a substrate and on a
maski ng | ayer is suppressSed. The above pol yfunctional nononers may

be used si ngbhenylingledmiidedttiedradfydnef urfumye. The anount of the

polvEunct | ongh FRISIEL. LEUe 25,4 IVSILIPn BEEAPR. POLLECME! oML of the
preferably 20méen3@erpaate kypsivaidr, Wien the
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



26 anmount of the polyfunctional nononer is less than 5 parts by weight, the
.ntensity and surface snmoothness of a colored layer are liable to decrease.
When it exceeds 500 parts by weight, the alkali developability is liable 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 |ayer. In
this invention, further, a nonofunctionallmononer having one pol ynerizabl e
unsat urated bond may be 10 used in conbination with the gghéfunctional

mononer. ExafPrel) BETYAELENSHY BT oh al MToMREFY 1 & gnEHése
conpounds de%ﬁétH?Qc§§1§%égB?§§eQ%1tW%dﬁ%ﬁ@éﬁFﬁé%bf&@@088€?§ghér t he

N-substituted nmal el m de an unsat urated conpound (b4) regard to the
(3) 15 al kalardol ubl e resin, N-(neth)acryl oyl norpholine, Nvinylpyrrolidone,
N—vinyl-s-caprolactanlang oth%rfcommawgeﬂgé/ g@@éable product M 5600 (trade
nanme, supplied by TORGHBEY "ED® fﬁﬂ%. Yy rep g These nonof uncti ona

monomer s smayt eraBedrsifagifnrsQ dimeith)c@iladd oin odadMOo DI t HBE8
The amount of the nonofunctional nononer based on the total anount of the
pol yf unct i on@PPAbYBREF HAdHt HE -nonof uncti onal nononer is preferably 90 -% by

S A A SO s g e ) o

of the nonofunctiona by weig e Intensity and
surface snpot hness obfanhebtaiowved copodrnaetaay@BIMay de(mashibccydnt.

The total anpun f the pol yfungti onal noner_and t he nonof uncti onal

oo i LR L8y R ahe e e R e R e B B The (B

al kal i - 3@l ublfef BPa BT/ aREFEEKIRNE /2 -AtRA0 QRES) @ary@ag@tcoﬁmgmefef erably
an

20 to 300 parts by weight. Wen the above total anount is less t 5 parts
by wei ght, t&e(hatBhartylindasddy/d¥ce snmoot hness of a colored |ayer are
|iable to de i g@ﬁq 39, Rar ts by weight, for exanple,

al kal i devel%%gﬁﬁﬁp?%g;gwpgng%r?§' ec?ﬁaselgg'a ground soiling, a remaining
film etc., &neth)abkglhtedetyreme /@ -hurtyax posech poetybatef2a substrate and

on a masking layer. 5 -(D), Photopol ynerization initiator- , The

hot opor y o P SBHeFRY AL TEER ACEMG e G e et 6P acEBhbBund t hat
gener at 95 anaggayuepﬁgﬁ?hﬁg1@§&§@bq of- initiating polynerization of the
above (C) pol yfunctional nononer and the optional 10 nonofunctional nonomer

by exposure t{methbparydaysoxeadvifietiranydmmiugfuryliol et |ight, far

ul traviol et $ﬁ%8%na@%?%%&?@n%?gL%hkgqf(%kﬁﬂ%g%%ﬂ%%f%%iéﬁ%?%%ﬂer Exanpl es

of the above photopo i zation 1 nirti at or €nbne conpound,
a 15 bii m dateéehtaopgilnd, aaidyNapheaydogieimddey/ b2nzoi n conpound, a
benzophenone compound. 180189 811 et ranydrofurfuryl
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



conpound, a pol ynucl ear qui none conpound, a xant hone conpound, a diazo
.conmpound, an 0-acyl oxi me conpound, an onium salt conpound and an

i m dosul phonat e conpound. 20These conpounds are conponents 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

phot opol yneri zation initiators may be useéd singly or in conbination of two
25 or nore. The photq polynerization jnitiator_in this invention is
preferably aFaFé8§tOgnghﬁeHﬁéﬁgﬁﬁﬂﬁﬁQHquRﬁﬁﬁ%% ¥t otfpe cEPRPS¥YTRY of an
acet Op_henone(ﬁ9WQH@dbréu?h!tmi%%mt‘ié:W%aﬁgéé! agh8ee5pMPALRd and an O-
acyl oxi me conpound. 30In fhis invention, the anount of the

phot opol yner ¢aat benobhithgtdor pediBd0 Qrargendit ved ghompdsihéonC)

pol yfuncti onal oner .or a total .of it and the nonofunctjonal nmonomer is
bref erabl y 0SBT too 150 BaPER Ry Ve ight ATETE G e 2rant §o1c 18t 00 Rar t s by
wei ght. 528 ¥$etiehberapbgtneke .t he phot opol ynerization initiator is |ess
than 0.01 part by weight, curing by exposure is_insufficient and it my be

difficult to obtain ahcshde APMESC IR RFRET Gt bF bl 1 89EYPB&L FEFADar r anged
Ina S pr edeﬁlgfllnbeegséﬁr 3% c%%?.ﬂatti%%% 140, p@éﬁél?ﬁ{elwe'(ﬁm ,, a formed

color layer 1s"liable to conme off a substrate during devel opnent.
Ot he phot opol yneri Thei eboivei Eil&tadris- grleflelre ek $in t h$ snonhvepeconllyhe

t oph . d 1 i fi.cally incl , | e,
by ar oxy- 2. HEPREPS. BReAGTEr GFartiAses 1 ity (1. ¢oLSHBE Ry RERFo) pheny11-
2- mor phald nopi ARaR- An@nNBas2sbamnyi-id- i ifetdty | e a0r ldédeloping

nDrphoIinophenil)butan-l-one,ll-h droxycycl ohexyl_ phenyl ketone,
2, 2- di met hox§oiupignphenyHeehan- | &t@nl of Adevisl erremedforeforming o

these acet0p96889§f§§?2§y%%§i.gégEEQXHb §L4én f}galfjfpluble resin

(et hyl t hi o) pheny i nopr opan-1-one, enz
2- di met hyl anhavitg( 4- narpbalyilngpioemy | )b Hrentd r1oed, aanuld 12 2- aut aredpdre are

particularly _preferre 20The above acet ophenone conpoun be used
ol y o | NtEBEBPhat LBRZ! Lowa GPORES A B ST opRBhbnESEB R found i s
used as 1& phetgROLYMBERZAL bAR minded MelidbtldH SEidh efhé Ogrohpe amount

t hereof per 100 parts by weight of the (C) 25 polyfunctional nononer or a
total of it @PASLAEiREnefuHEsESHFaLYeshsRaPexy brefagh®$yandol to 80 parts by

wei ght, ”Dreuﬂésgﬁkégh& LaltBc80Rar q¥%ﬂé¥“de$?fiﬁeﬂnég gﬁs@s&agly lto
30 parts by wergnt. en the arount of “the acet ophenonée conmpound i s | ess
than 0.01 pawithyrd@awdi gbt theurdope lymeax p@Elr and anslédstcient, and it nmay

be difficult to obtain a calar filter having a colored | r pattern
arranged in ﬁeﬁPEHeFEEﬁFﬁgg %FPHVF <§¥QHP§%°nSlStln9 oBYRL P

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



exceeds 80 parts by weight, a fornmed colored layer is |liable to cone off a

substrate during the devel opnent. 29 Furt her, specific exanples

of the above biim dazol e conpound include 2,2'-bis(2-chlorophenyl)-

4,4 5,5 -tetrakis(4- ethoxycarbonylphenyl) 1,2 - biimdazol e,

2,2 -bis(2-bronophenyl)-4,4",55

t et raki s(4- ethoxycarbonylphenyl) 1 2' b|2h1dazole 2,2 -

bi s(2-chl orophenyl)-4,4",5, 5 -tetraphenyl 2' - brrnldazole

2,2' -bi s(2, RYCEATBr BPRERVIRI4 Weidbts (Fq &g ferned , bo - a5 Wdazol e,

2,2 -Dbis(2, ophenyl b dazol e,

102 2' - brs(ghﬁro%%% 2%321-§$4¥,??ﬁy%tgéfgﬁ%enfiq%h§&d1%§|%9%a93PL

2,2 -bis(2, 4de©rpneﬁbeayly aﬂ@OOStE-lmaﬂqaﬂﬂwhgn.meéﬁubednbﬂagele and

2,2'-bis(2,4 bronD hen ~fetraphenyl-1 2'-biimdazole. O
d%?arp%a 6%08 agm %ograglhy( 2(%Pf‘£3 1Pt101¥ solve nr?

these biim

chIorophgnylﬁeérghyéréfukghnaphenyl 1,2'-biimdazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2'- biimdazole and
2,2'-bis(2,4,6-tri chF@F&bﬁe‘nyﬁ’l—e @oyolsrn@rt&li)apwhthq 20tBerhi dazol e are
preferred i.ghl o h

1,2 - brrnldg§g$%1$ssghagrcu g?ﬁ% 9%% erre§)1$ﬁese ||rr:%t“g[];l egg%%% dtnds have
excel | ent som@beéulyr|Weag$mlv&ntkaﬂdrdﬁennedgeoeeaiemhﬂrem@mehmafees)such

as an undi ssol ved tter, a pre |p|tate etc., and the avg hi r
sensitivity %ﬁdacﬁgggsﬁyEGP?mg 530 800 itgh &% QQﬁrym%r%c%E% %ﬁﬂg Yexposure

at a | owgenes gyobevs! 2sFgbbhewnehhada il HAURS perhédgisgaction in a
non- exposed porti on. In a coatrng filmafter "eXposure, therefore, a cured
portion i nso¢@b¢@atﬂg§a§b§(el(6ﬁﬁng edgitdoinorscanten: Uty 2y goefuvanhavi ng
high solubility 30 inpt ev sol.ytio I iyjd

wher eby there can be o?ﬁé V%%ﬁq%b |$ |(§$é§;¥ﬁg$ k%fi gﬁggﬁécﬁgg

col ored Iayeab@eétepecifeedonaanunManﬁ usedl rangeti aceopdiyngeto a
predeterm ned array. The above bi i m dazol e conpounds may. be used. 30 singly

or in conbrné??bnlﬁfuﬁﬁé 6P REPEINGRdPT e 1l i FRREE A2 bhpBohdPi€ used as a

phot opolywer{2ai j Ona i dhi 8her abbvihisped My 4k WD Upte tOBY ephebased on
the (C polyfunctional monomner
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



5 or~a total of it and the nonofunctional nonomer 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 amount of the biinidazole
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 predeéterm ned array. Wen it exceeds 40

parts by weight, a forned colored layer is liable to cone off a substrate,
or the col orBdTFayBY ¥BiPREe TOT15¥IPHI% tdl el t oigjheheBabdlitigmay

d I . L ; . c ' di
evel oprment . e decreasehnahﬁ'ﬁ '_%ﬁmﬁ<¥51¥ﬁﬁﬁl6PQ?bféﬁ%9§gﬁ ggggﬁgoun IS

used as a photopolynerization initiator, 1t 1S preferr

fol | owi ng hymapgeacdonon si noa-sxmsisted/ igorttieon bef far shest rapeovedon20The
hydr ogen donor askused herei n ﬂgans.g conpo nd]F q} cantfrq¥ide n%drogen
atons to radfcBREXHRPCAZEFE -gelBF Rt 88 FFS e 1i%%0 F51% RonpotPRt under
exposur ess Thehbydeagente¢anabn bt kihe iJEHdN iS J?@lﬁﬂcré_lrﬂm y a mercaptan
conmpound or an am ne conpound that w Il be defined bel ow. e above

mer capt an coRPEHEAASPES erBdt & ta MEyMRSURETShtHE inf IR L bepzehbainngher a
heterocycl|ccgiggya§ngéggsgngkg%e%ngjpgyl . Atsdgast one, preferably 30 1 to

3, nore prefera mercapt o groups bonded directly to the nother
nucl eus (to be referFadther, mtheapimruiased tyerogesl vioaor (Biigr ehnahker) .

The above am ne conpound._refers to a conpound. containing a benzene,rjing or a
heterocyclicaikﬁélggoiugéf &Sy i1y %ﬁ%Pﬂﬁ hy &P F&hé&”bn@,b$r¥?é955ry 1

to 3, mare ppgletaih¥riyt pré ramama yrauRs bawed wl rest e t 0 Wiken base ring
(to be referred to as "am ne-based hydrogen donor™ hereinafter). 5These

hydrogen don@msunrhy ohatéemsrepnoneyt olipl5) iandeani nbagr dup(s)bvt wehghtane
i capt o BALSECHEGAIER FUBROG ey 0 R SGEhy oAl i gnes ol o
het er ocycl i c-(ChgBoagdumnay ibawad menforerdenzene ring and a heterocyclic ring.
hen Tt has two or mpre £t deriteny nalamer NP RY (o002 bysed ring.
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,



Further, when the nercaptan-based hydrogen donor 15 has two or nore nercapto
groups and so long as it has at |east one free nercapto group renains, the
‘remai ning one or nore nercapto groups may be substituted with al kyl

group(s), aral kyl group(s) or aryl group(s). Further, so long as at |east
one free nmercapto group remains, it may 20 have a structural unit in which
two sul fur atonms are bonded to each ot heesthrough a dival ent organic group
such as an al kyl ene group or the like or a structural unit in which two

sul fur at onspate (behbedcrylesels ofhérihydtie far higher dpelyhydeic25in t he

mer capt an- based hydr ogen .donor, fur.ther,. si {.e. ot her an._the capto
group(s) nayag%ogﬁggtgfugégaﬁiFﬁyglgé q%)ﬂm%ﬁ%ﬁﬁﬁ é%réﬁ%%§§c3FgEh§FBgroup,
a substitut eghral kp¥yearbany kbndr,odpe cd FIRRIIAMY,C A hofytrgiogPe a substituted
phenoxycar bonyl 30 group, a nitro group or the |iKke. Specific
exanmpl es of EhEMabBYEOKBEORAIEN LHASET YHPdCog it etiohY | pPLigeane

2- mer captzob LR 1587 LSRREIRERZA%A0E, ; Ls S@pt obenzoi m dazol e,
2,5- di ntgrcgg%g@%,ts%ggﬂﬁagi'g?gﬁg and 2- ne)%aptﬁ)l-%c,%fi %%
di met hyl am nopytadrpehritol triméthialreyd ater,c g aredagelr hydt ogen donors, 2-

mer capt obenzot hi azol e_.and 2- ner capt obenzoxazol e are preferred, and
et capt oberSbH AGE B8 Ps BATTARIN AT (0 i s BACTVLAEE: LA o0 (e

ani ne- based &ygeRO88r JOARH tFRY PRAE 2116, 101t 1018 ¢ fhAgSo0r S
het erocyclic rings and naﬁ have both a benzene ring and a heterocyclic ring.
AEIYiLA

Wien it has PORCRSHD §& oflippadac mdsd tohdee g rviateo a fused
i ng. : L b
175 g PR AP IRSARIRITT S0ty LS operfir rore

am no groups tute th an alkf1 group” or d al kyl
group, and afsilewbhferfotrhmadat Ha)am no group may be substituted with a

car boxyl 15 group, an al koxycarbonyl group, a substituted al koxycarbonyl

group, a phenoxycarbonyl group,cid,@Sed ]#£¢¢ d phenoxycarbonyl group or a
nitrile group Specifié?é&anp?es o) Iq%he above am ne-based hydrogen

donor i ncl ude AH—CHCEIGEH; ™ MAHYAGRTHeCHePOEKbNe (1)4, 4' -

bi s(di et hyl am no) benzophenone, X4- '@E%ﬁg: i noacet ophenone,

4- di met hyl am nopr opi ophenone, é% 74 | am nobenzoat e,

4- di net hyl am nobenzoat e and 4-di net hyl am nobenzonitrile. 250 these

am ne- based aydomgeandoodr shed £4'1-1 owiisigdifeinhyllsani o) benzophenone and 4, 4' -
bi s(di et hyl am no) benzophenone are preferred, and 4,4' -

bi s(di et hyl am no) benzophenone is paﬁ?ﬁcularly preferred.

(IL‘H3 (|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



The am ne- based hydrogen donor also has activity 30 as a sensitizer for

radi cal -generating agents other than the biimdazole conpound. In this
‘invention, the hydrogen donors may be used singly or in conbination of two
or nore, it is preferred to use at |east one nercaptan-based hydrogen 33
donor and at | east one am ne-based hydrogen donor in conbination, since it
is ensured that a fornmed colored | ayer d@és not easily cone off a substrate
during devel opnent and since a high colored layer intensity and 5 high
sensitivity ameuat fifhddie Freiyfurcelempl e8OBPMESNBENALESN tHAY IFe

mer capt an- ba Oor . t 1.ne-ha r incl ude
2- mer capt obe%?%tt%gj%ﬁ\gé/lﬁ%n’- tb%(%?érr%}?%ﬁ%mgﬁg) %gg;g%%e%%ﬁg,t@ggfo It

mer capt obenzat kicdoaledy 4,a4/eisfadi etdlyl ant dojbenzapbenoiigen it exceeds

2- mer acapt obenzoxazal e/ 4, 4' -, hi s(dinmet hyl am nQ) benzophenone, .2- _ .
neracaptoben?&QaP&?&ﬁmgy-Wﬁ%éhﬁet d %%?%eﬁ%XEE@HSHé,1§Hleh&H%9&§
Further, gomppnald s A& dlyround soiling, a remaining film, etc.,

mer capt obenzot hi azol e/ 4, 41- bi s(di et hyl am no?benzophenone and

2- mer acapt obeargoXdAdile £ achin (e e iyPantrbpsedzbphEhone ofr @ preferred,
and a conbi nat i Qrgtez-%ero%apat %;ggﬁ?tg%g%f/& 4" -

bi s(di et hyl am™nd)benzophenone i s pa y preferred. 20In the

conbi nati on of the mancapiian-hasatk tydr offepat Hepor awmbhotthe caiomerlbased
hydr ogen donor, the nercaptan-based hydrogen donor; am ne-based hydrogen
donor wei ght "PROMEL L33r&1% 1 ;Pcljr}ﬂn?’éli”}g}&}enBFéaEP§PEP§bP§?nf: ayp be 3.

25\en te hydeeaemn Q:Qﬁ&riﬂa%it&?dni{hca@@iItﬂéiiz?ﬁnzé’c%nsﬁemghiome%zo' e

conmpound in this invention, the amount of the hydrogen donor per 100 parts
by wei ght of the (O Exandlewtobndie nopover monofungtabnef monamert he

nonof unct i onal rn is preferab .01 to 40 _parts by 30 ight, nore
breferabl y 13Ps eI, gy T re et g krapleRy of 850 parts by
wei ght . Whenuhle taireitdd dorgrurty di®gen €ieaor-Es8bkessutbanm@d1@imadet by

wei ght, the effect on inprovement of sensitivity is |iable to decrease. \Wen

it exceeds 467Fatts ppSadigRted PEPeerdedotol BiER ragard §o itas d®o cone
of f 2 SURS I 34T i HENELARIEN! -y (mech) acEYi bYRRorBABTiEEC gXaml es of
npounds

t he above triazine conpound I nclude triazine c aving a hal onet hyl 5
group such asizy4 pgrtvdlsidariechlroroivet hyd Jcaptdiaziare, a?d other
methyl1-4,6-bis(trichl romﬁr%g%é -triaa%ne Hé:%g- 5-
met hyl f ur an- ZNFEH: % é}?r?%% W ot AGPY- FFRdSi Rame.
2- [ 2- (furan- gupplatdEemd rohdost séd rj chtor poret hyl ) -s-tri azi ne,
2-[2- (4-dithyl am no- 2- ) )
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

Q

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.



10 net hyl phenyl ) et henyl] -4, 6-bi s(trichloronethyl)-striazine,

2-[2-(3, 4-di met hoxyphenyfl et henyl] -4, 6- bis(trichloronethyl)-s-triazine,

'2- (4- met hoxyphenyl)- 4, 6-bis(trichloronethyl)-s-triazine,

2- (4-ethoxystyryl)- 4,6-bis(trichloromethyl)-s-triazine and 2-(4-n- 15

but oxyphenyl) -4, 6-bis(trichloronethyl)-s-triazine. O these triazine
conpounds, 2-[2-(3, 4- 27

dinethoxyphenﬁflethenyl]-4 6- bi s(trichloromethyl)-striazine_is particularly
preferred. When it exceefig SH\RATLT DY e tIrbouhas REFMBECusédKsildgly 20
or in combi ngbleN BEHHWA tQ BT L5 aMIENE b BelbhledZING £ UTPEBEANAS B389 ndS 2
phot opol yneri zation itnitidtor in this invention, the anount of the triazi ne
conpound per al@empamntisigoyf e glat @f, tdmee (0)alpbé ytanotiomabnnanower- or a
total of it and 25 .the g?nofqutioqllsqggqger IS referaFLé 0.01 to 40 parts
by weight, nofBOSFSt EPAtINY™ Yo B0 S%trt[ 24y WA GRE, 2pRREFEDPartRY Siref er abl v
1to 20 mrts (by weoghipolWhest it aswuiiioiatde-tri azi ne conpound is |ess
than 0.01 parts by weight, curing by exposure is insufficient and 30 it may
be difficult to obtailea RRGtOPFIMT 1Akl antbidked Lhyéhigattern
arranged in rm r.ray. é%ﬁ?h- d s hy ight, a

f or med coIorgggkgggbﬁig%?%gﬁféﬂ?éico d##d:ggﬁ s??éggggé%iﬁg 3evé%%bnent.
35 Further, specikisc capaiyle o Dfinitel abhove e lwwgtbxatntonomfodhe i ncl ude
1-[ 4- (phenyl t hi 0) phenyl ] hept ane-1, 2-di one 2-(0-benzoyl oxine), .1-[4-
(phenyl i ) BRENE! I\ E02 R Bt it The B g R oG bepbt Lohal

51-[ 4- ( benzowbhplkanytlive@Ehaidtiichek WP Necpoddre PEAZOYHOXLABH, such as
1-[9-et hyl-6-(2- et hyl benzoyl)-91-1car bazol - 3-y11- et hanone .

1- (0- acet yl oXigdplel lighd, hyltgraviolet light, far ultraviolet light,

(3- net hyl ben z r | - 3-wd].- 1 - acetyl oxi me) and
1-[9-ethyl-6§g§%§g§?:%%§§%rqéggl¥é:?%%?§€88§?h%%%%é 1- (0-acetyl oxine).

O these 0-acyl oxi ne Exempdwsdnf Hel-aljqrnenyhd hopd pheayikaodbane- 1, 2- di one
2- (0- benzoyl oxi,ne) and ,1-[ 9-et hyl-6-(2- et hyl benzoyl) - 914- car bazol - 3-y1] -
et hanone 1-(6p&5éF§Pﬁkﬂﬂéﬁ%ﬁﬁe%ﬁuﬁq?ﬁﬁé§%%g$?e?%?¥8é9815?he above

0-acyl oxjdre 69HRQUAGS 1BY-AMDPIHERY, S NG VaRind Nc&MPBLAAL | @NpehzbWe or nore.

When the 0-acyl oxi me conpound is used as a
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.



phot epol yneri zation initiator in this invention, the anmount of the

0- acyl oxi e conpound per 100 parts by 20 weight of the (C) pol yfunctional
‘monomer or a total of it and the nonofunctional nonomer is preferably 0.01
to 40 parts by weight, nore preferably 1 to 30 parts by weight, particularly
preferably 1 to 20 parts by weight. Wen the anmount of the 0-acyl oxi me
conpound is less than 25 0.01 part by weR@ht, curing by exposure is
insufficient, and it may be difficult to obtain a colored filter having a
col ored | ayeFhgat téen aquaigeaf ithe phelerelynetdzariap. iwiéad atoredideeds 40
parts by wei f.ar C i.s |i tQ.,C a.substrate 30
during develggﬁgn?Fa% 01 %Lﬁﬁft e3¥§%§%§b|%gp% gtﬁg gggsghgﬁiﬁﬁlsalt
conpound i nclindefdiiariyntodord um seyt ,bd rdaf /1 sul £ onbupbsalih, aacolor

di aryl phosphonium salt .and the |i ke, Specific exanples of the above
di aryl | odoni GE8E CAMLTE @ (R SHheTAN S odont tRTT oRF AROBEFOBGT &t .

di phenyl ipdogi-daeRexafined ephesphondee, ¢ RNV dSAPRD pexapl,uqeoghnsenat e
di phenyl i odoni um trifl uoronet hanesul f onat e, di phenyliodonium 5
trifl uor oaceafermgidpitedypr davswumd-tikhesal ¢onat eff a substrate

4- met hoxyphe )R i um.tetrafl uoroborate, 4-
nethoxyphenyaé%g%§l%88%%%§W%rgkafluorophosphonate, 4-

met hoxyphenyl phenyl i odonihengretaddalofmer sesiaien fnitiators preferred
met hoxyphenyl phenyl i Qdoni um tri fl uor onet hanesul f onate, 10
4-nethoxypheﬁ9lﬁﬁéﬁyﬁﬂ&ﬁﬂﬁ%ﬂﬁ¢rqnqLﬁﬁ?ﬁﬁﬁﬁ%ﬁ%@e49°mpound

met hoxypheny kphenyli-gdar) H%H%ﬂ#&éﬁ”ﬁbﬁL%iémﬁﬁé; BLE(Aroxy-2-methyl- ,
tert-butyl phenyl)iodoni dmtetrafl uoroborate, bls(4-tertbu¥ylpheny ) i odoni um
hexaf | uor oar $ephcay lpropan-drtondut3Amatdryl ) 1 obldniwethylthio) phenyl] -
trifluoronethanesul fonate, his(4- 15 tert.-but enyl )i pdoni um

LF1 1] vor oacePal BT RRE 1 SEEORA L 151 pHergt 5T baorrime baY SPReRe a1 Bonat o.
Speci fic exafipkesodfi nophealavedtdrar vl eine f oni ipd sekyciyotbHegyl phenyl

tri phenyl sul fonium tetraf| uoroborate, triphenyl sulfonium

hexaf | uor oph&§pRBRat &, 2201 iMe et ud 1O AR eRBRfDOL 08RSeARe 1/ 2~
triphenﬁh§ulBQQBHQHHBB%LuoronEthanesulfonate, tri phenyl sul foni um
trifluoroacetate, triphenyl sul foni um p-tol uenesul fonate, 4-

met hoxyphenyl di phenylOfultherdeurmdesiafenoe boowpeyunds , 28-methyl-1- [4-

met hoxyphenyl di phenyl sul.f oni um.-hexaf | ugr ophosphonat e, 4-
ot hoxy bheny (BE AR P S E I N St S aggan g1 - e, 2-benzyl-
met hoxyphenybdigphemykg@hfier -um (4idd tsieraidsnesyl f Bagsf-1-one and

4- met hoxyphenyl di phenyl sul fonium trif] uoroacetate, 4-
nethoxyphenyﬂd?pﬁ§ﬁ@ﬂ9ﬂ%ﬁ9ﬂtﬂﬁ%}ﬂ%ﬂﬁkﬁﬂ%ﬁﬁ#bh&%@feHrege

hoxat | Ut bphosphonat o4 BTt GaRCRy i SRRy Bexaf T ok odrSenat o, 4
phenyl t hi ophennkbdiypleenyiin taanfd ivcertoimet heafhetswd f onahere4-
phenylthiophenyldiph%%gniggfgéggégﬁgﬁg%g g&%péﬁndBZs 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.



phenyl t hi ophenyl di phenyl - p-t ol uenesul fonate. Specific exanples of the above
di aryl phosphonium salt include (1-6-1-cunene)(n-cyclopentadi enyl)iron

‘hexaf | uor ophosphonate, and the like. 50f these onium salt conpounds,

di phenyl i odoni um hexaf | uor ophosphonate, tri phenyl sul foni um
trifluoromethanesul fonate, etc., are particularly preferred.

The above onium salt conpounds may be use& 10 singly or in conbination of
two or nore. When the oniumsalt conpound is used as a phot opol yneri zati on
initiator in this inFamther, tskedibuhtexdmphes opf ukhsapbovénpound per 100

parts by wel gti'!i.m?fdatzlaq.e( Qorrﬁ%&ffd“‘i‘ﬁé% O%Dﬁiigﬁ-é‘hggkggh\%é%ﬁ At and

t he nonof uncti onal nononer rs prefera par t, nore
preferably 14t ¢’ 36,partethakie @htetipartdaribamyyppeeye)abl g’ to 20 parts by
wei ght. Wen_the. amount of the aoniumsalt conpound is, |ess than 0.01 part by
wei ght , curihg;llﬂﬂrg_é‘%ﬁcqr?urélgzs RS '%?ﬁl?h‘g%yﬁﬂa‘*i% my°bé difficult to
obtain acol peedakiikt@r eﬁ:@&}ﬂx’}%aﬁrkﬁﬁiﬂ%ﬁgﬁﬂﬁyﬁfl pat L gf imansapaed bnoa.
predeterm ned array. Wen it "exceeds 40 parts by weight, a fornmed col ored

| ayer is |iabliie(Roctdmrophienyldutistd’at®e durtelralehenvpnint’ -25 - Additi ves-

The radi ation.sensiti c gsit.ion for.faorymn red,layeg,of this
i nvention naglgﬁﬁﬁgﬁﬁ%%ar%g%s gﬁﬁi |V€§iﬁgh$%ﬁ%?$%%§igxghﬁléﬁ’éf t he above
addi tives i nekdugdephaenyQ -ar, @anid iadidh 051 ©) ganz t-18h% 0, gpgpound (excl udi ng
t he above hydrogen donor), .a curin%ba ent, a curing aid and the |ike.

T

The above or GEARFEIQEPBPERY Lordari’'c % nd-TorRReRY ar & EonpodRBAHS 2Ph &L
i npr ove stdhe 5obubblisty - o Heli 1A% A4 05 SeDShE £YEHEAPPOS] bion in an

al kali devel opi ng solution and that acts to nore suppress an undi ssol ved
matter that bérmidszafleer 2dé&VellopnEnt4 - diter cihowleeny §and c4achbdsis preferably

having at | ehSE BRBSE ok i GUTHRE Y T bct 2. BXaNB 89551 he above
al i phati c catbeyybmephensl)-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



i ncl ude; 10nonocar boxylic acids such as formc 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, pinelic
acid, suberic acid, azelaic acid, sebacic acid, brassylic acid,

nmet hyl mal oni ¢ acid, ethyl malonic acid, dseethylmlonic acid, nethylsuccinic
acid, tetramethyl succinic acid, cyclohexanedi carboxylic acid, 20 itaconic
aci d, citracéhhglyciod, imalcsimd iguitgion (martwo aef dnonesaconic acid, etc.; and

tricarboxylic acids tricarb | C I coni tic .acid, canphoronic
acid, etc.; Further, %gl%glrr%l%ees bojflq‘g %A%a%ioévec%ﬁr%%?/?agrgguﬁ?%dz Scént ai ni ng

car boxyl i ¢ aphétopolyte rdemowidsinit vWdtich Bn cehbexyhvegnetpni,s tihended
directly to a phenyl group and carboxylic acids_in whic¢ch a_carboxyl group is

bonded to a BHEMPE §PEES AhiRfff £ dron( chabnlY ExBAPEEEAST MoRETeT
phenyl - group,eont 8RR 30 iq:arbaﬁﬂi(yél{& n%&ﬁcgfﬁ%f{i'gﬁél, onomer dONMatic

nonocar boxyl i ¢ aci ds such as benzoic acid, toluic acid, cumc acid,
henel litic apiréfemadilyyylOeilc tacid) pmxts by omatdlt di marbopykiferadilgs 1such as

hthalic 39 acid, isophthalic acid, terephthalic acid .etc.; trjvalent
R gher  ar onafrc >BoPFearnaRy M Gt e SiEE e e e PPrepayad o o0l ot

acid, mellopbagie @? the itOMelfhehi € haCiathoBitc.of heny] asedagonasid,
hydroatropi c acid, hydrocinnam c acid, mandelic acid, phenylsuccinic acid,
atropi c aci dCOFPREAERM dSadieds dihmaRl (e tachy, webdhtr i 6UEéNg, bimbel | i c

acid an he L1 t.h 1 9%, . i 0f; : h+1Q sol ubility,
solubilﬁ#; iﬁkggggfggﬁ% ?%E%gﬁﬁggégpﬁggqf5?%?“%¥gﬂ%ré%gﬁg?g%to “a ground
soi |l ing and abterai i kg liod rhidter raviExposedoporeédohageérapatibstrnate or on a

maski ng | ayer, aliphatic dicarboxylic acids are preferyed, and. mal onic acid,
i bl ¢ ac o, ATREIRR: 1o PLARE TR ATES Y, MURE | F S e Raehton ¢
acid, etc., pretRabll GdliyHty, R ef il cdFodd Phaybe €3ar hoxphiectaci ds. And
as a phenyl - group-containi ng carboxylic acid, aromatic dicarboxylic acids
are preferregomgn@ffhehsubs ta@te i LPpdrhe cav bergdpteverr édrface 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



20The above organic acids may be used singly or in conbination of two or
nore. The anount of the organic acid based on the entire radiation sensitive
‘conposition is preferably 15 % by weight or |less, nore preferably 10 % by
wei ght 25 or | ess. Wien the anmount of the organic acid exceeds 15 % by

wei ght, the adhesion of a fornmed colored |ayer to a substrate is liable to
decrease. The above organic am no conpouldd is preferably an aliphatic
am ne or a phenyl -group-containing am ne 30 having one or nore am no groups
per mol ecul eP2ERa¥pNEs 330 R iab\AE al§PHatPre anPheferePidel to 3,
mono(ceycl o) ahkyLaghaes,sualy as b B O Aln difow L OB%h 88k N81 xR YLyl ne,

i -butylam ne, sec-butylam ne, t-butylam ne, n-pentylam ne, n-hexylam ne,

n- hept yl am nehe #8@se- adig diticnde reafmmytein e, as- Yawyharbasedn- undecyl am ne,

n- dodecyl am pe, cycl ohexyl gm.ne, .2- net hyl cycl ohexyl am ne,
3-nethy|cyclgﬁg§9éﬁﬁi QPQE-mﬁﬂﬁﬂ%ﬂégiﬂ%xylanine, 2- et hyl cycl ohexyl ani ne,
3- et hyl cycl ohexyl am Rgest 1y £ Y e Yh 211 &ve BhErcapto group (s)

di (cycl o) al kyl am nes such as nethyl et hyl am ne, diethyl am ne, nethyl

n- pr opyl ami nandeampnon ggewpisdmiate thf -98%e oplmeani ne, di-i-propyl am ne,

di - n-butyl am ne, dii zhut yl. am | - - l.am dL:-L-but ihe, di-n-
10 pentyl am ne, di-n??%&%g§£4§§nEﬁﬁiﬁ%ﬁgﬁ#%ﬁ§§;ﬁ§ﬁ$n%?écgy&gg%q&n

et hyl cycl ohesypanined thedysl.ohexyl am ne, etc.; tri(cyclo)al kyl am nes
such as di net hyl et hyl am ne, nethyldietqilagipe, triethyl am ne,
dinethy!-npropylanipg,edmgfﬁﬂpﬁ%ﬂﬂhﬁﬁﬁ i ,?%%@h@?na -WéylgaﬁﬁoBVFanine,
et hyl diyon- pLepyball BenZlehle BRPHAM N e rddycl 1T PPYL ARG may have.
tri-n-butylamne, tri-i-butylam™ne, tri-sec-butylamne; tri-t-butylam ne,
tri-n-pentylbnathea benzenigexjingmansl alilmetdndeytbhexyingi néfhen it has

di et hyl cycl opexyl am ne, nethyl di | ohexyl.am ne, . 20 et hyl di cycl ohexyl.am ne,
tricyclohexypgﬁiﬁg,mggg.Fln&é(l§Xﬁﬁ%ﬁ3(&ﬁ%%ﬁeﬁk%%%I%a nggréu%hggggd

2- am noet hangling3- am no- 1- propanol , 1-ami no-2-propanol, 4-am no-| butanol,
5-am no- 1- pentanol, 6-am no-I|-hexanol, 4-am nol-cycl ohexanol, etc.;

25di (cycl o) al kanol anifH&ShSFeh WS tdish RRY AR R - B s ad ph¥PRABFRNTRBOT

i - hox ol anene 9 (0. Ao arone i art P e o 88, &) T oRaanrnes
such as trielbanstl emendred0 mericapyy gpaouy anemeinsr i the prepanoliagi nee tri-n-
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-



but anol am ne, tri-i-butanolamne, tri-n-pentanolam ne, tri-n-hexanol am ne,
tri(4-cycl ohexyanol)am ne, etc.; am no(cycl o) al kanedi ol s such as
*3-am no-1, 2- propanediol, 2-am no-1, 3-propanediol, 4-amno-1,2- 41

but anedi ol , 4-am no-1, 3-but anedi ol , 4-am no-1, 2- cycl ohexanedi ol ,

4- am no- 1, 3-cycl ohexanedi ol , 3- di net hyl am no-1, 2- propanedi ol ,

3-di et hyl am no-1, 2- propanedi ol, 2-dinetBhglam no-1, 3-propanediol, 2- 5

di et hyl am no- 1, 3- propandi ol , etc.; am no- gr oup- cont ai ni ng

cycl oal kanenéihahblydamiokpys itkiave .nocycl opent anemet hanol , 4-

am nocycl opent anenet cIo e
4-aninocyclohexanene?ganéfs 13@%Q%' i%%gﬁg%%Eﬁggéﬁt%ﬂgﬁthanol -

di et hyl am nosgetapesbanesehiaiale Z&ndjlzreﬁénd@smcm@zyﬁbﬁhgwaea\réhanol 4-
di et hyl am nocycl ohexanenet hanol, etc.; and am nocarboxylic acids such as

0-al ani ne, 2PTeECEREAOLANGr Rc MEGRPRRERZRMNAZFP LS okt dDALL AFPABEYYr i ¢
acid, 2- @ﬁlngkéggyggalc acid, 3-amnoisobutyric acid, 2- aminovaleric acid,
5-ani noval erf ¢ aci d, 6 am nocaproic acid, 1- anlnocyclopropanecarboxyllc
acid, 1- anlnocyclohémaMQearbmhﬂ|amxnﬂfbamaiZmyémwganydbnbexmaycaabexyI|c

acid, etc. Further, exa es of the above q§n | - group- contalnhn% anm ne
el Ude. conpBURASE| SR BR R AEMTIaaT o T ALt 4 1 ECERS FB%a B eny)
group and CORROENBEthNaWbieel2edie ATMP HHDOUP Hst bepeipdl e aipfenywhatoup 25

t hrough a carbon chain. Exanpl es of the phenyl-group-containing am ne
i ncl ude; it hagr biat P& BRSeS i1#eh s HIR$e netheSereY hyganmpynéorm

3-nethylgni I'in | ani line, 4-ethylaniline, 4-n- 30 propylaniline,
4- |-prop3?anél?%e mEELHgutylaniline, 4-t butyl aniline, 1-naphthylam ne,
2- napht hyl am ne, N, Ndnnmhbymedd—masddrhyﬁmnggnedmméne further, one

4- et hyl - N, Ndi net hyl ani.l i ne, etc.; am ,nhobenz al cohol s. suc
2- anlngbenzyPé ﬂ?rélégth IFORRSH JFeh AR rh%%&ﬁUt a%%ﬁ%g%ﬂz9ﬁk¥9coho

4- di met hyl angpghgnéy! aakesheli tut«d %Ithﬁrgf&genzaﬁdaécgheé o€hér; and
am nophenol s such as 2-am nophenol, 3-
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 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
'sol vent to be described |ater and prevention of a ground soiling and a
remaining filmon a 10 non-exposed portion of a substrate or on a nmasking

| ayer, nono(cycl o)al kanol am nes, am no(cycl o) al kanediols are preferred, and
2- am noet hanol , 3-am no-I-propanol, 5- aBBno-I-pentanediol,

3-am no-1, 2- propanedi ol , 2-am nol, 3- propanedi ol , 4-am no-1, 2- but anedi ol ,
etc., are 159papri ebfapkty lpasiteongd amigicailafed i kydnoaes. dopndr as

pheny! - gr oup- 5aqt Ahping amifes, sAMNORNENAls, ag, pref erfda 0o

2- am nophenol'; 3=am nophenol’,” 4- —am nophenol, eftc., arée partrcularly
preferred. Theyabodeesunomrgeagdnty icome coifpanenibstest@0dueangs with a

car boxyl gr ou% and/or tetrahydrofuran ring of the (B) alkali-soluble resin
to cure the $BYSAPREPPEsGRGhiSECEsion igh ‘coloreg olates LREEREIEK0#EIcuri ng

agent ingl udg;ign 8RAXY tGQTRQURG- ARG 3l (LT ane conpound. 25The above epoxy
conpound is préferably seleCted from pol yfuncti onal epoxy conpounds, and

speci fic exanpl es t hépeeofi filiclexdopdresnatli capokyateennef stbé as a bi sphenol
A epoxy resin,_a_hydrogeni e%ﬁ,is hen A _epo resin, a bisphenol F epoxy
resin, a hydIF1 68%?%%8 gésﬁ S gﬁ(ﬂ%elg ?ﬁ@xoyr r“é%%ll}],&?ae n%r{l/%?%kg$§5§ epoxy

resin, etc.;hpihegetpasyoiresnes usiec ? -atk b dpdedd Ch EPPRYef 254N~ a

het erocyclic epoxy resin, a glééi dyl ester resin, a glycidyl amne resin, an
epoxi di zed oPLs (@L@ethylaming O FORNPRAR s ©f t hese epoxy resins, an 43

epoxi di zgd pﬁ?gaggtef)eﬁzg‘ﬁﬂ%@(};&i@@ of Butadi £08, ﬂhﬂ?&%ﬂ;é’ﬁ%BﬁhﬁﬁBﬂHCt. of a
(co) pol ymer of 1soprene, a (co)polymer of an unsa}furat ed conpound cont ai ni ng
a glycidyl geempratapgbpendyixaizedeydnd’ate, and the |ike. 5The above epoxy

conmpound is als referably selected.from epaxy-group-containing unsaturated
conpounds, aﬁﬁsgsggﬁ}ﬁé&@éﬁl&%i’?nﬁ?@r}?&oqeﬁcl%’de gl ycidyl (neth)acryl ate,
3, 4- epoxybut sk rfBRbBPBEHELXER.018 /4 P otyiherd 14 t K RIM) 86 Wéhat 8phenwhay | benzyl

gl ycidyl 10 ether, mvinyl benzyl glycidyl ether and p-vinyl benzyl glycidyl
et her. and thet hake t hEuﬁgB%ro%@f“ aBaEdPPSuRf i% preferably sel ected

from polyf ungLiagplo0XeLaRR 1comIAYNds, AN ARSI LY fa KA0PhES, LORLAGheT NC! ude

| ow- 15 nol ecul ar=wei g conmpounds such as oxet any
bi soxet anyl addpateerbicapxebamgoxaecd@htdnal’at e, bi soxet anyl

p- xyl yl enedi car bgx hgt , _hisgxetanyl 1,4- cyclohexanedi carboxyl ate, etc.,
B’ gh pol S B SLBHBIABS "oy PR TS ORRFTIRR FAF GIRTTTT S0 PFOEL of a 20
phenol novol gémpefkBiod GO LPYFRD b NEl/NST Gy HUpPcoNt ai ni ng _
unsat urated conpound, etc. These curing agents nmay be used singly

or in conbi naisédiethyhemdnombeazophenarsunts @daxthicelathy pyeRervaded on a

solid 54 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,



25 content of the radiation-sensitive conposition is preferably 30 % by

wei ght or less, nore preferably 20 $ by weight or |ess. Wen the anmount of
‘the curing agent exceeds 30 % by weight, the storage stability of the

radi ati on sensitive conposition obtained is Iiable to 30 decrease. The above
curing aid is a conponent that pronotes a curing reaction based on the above
curing agent by perform ng the ring-openBfig of the epoxy group and/or
oxetane ring of the above curin%’agents._ 44 Exanpl es of the above
curing aid i AcFauBed FOLPFECedtYet okytiaPHeitl GOPBI 9Fhl enfULSEBEES i ¢
anhydri de, aaugﬂhgodggggggm@n%nd a thermal acid generating agent. 5Specific
exanpl es of the above pol yval ent carboxylic acid include those that are
simlar to the aboveForghsirc siedsifHw etanples of woherahove taibeipe

groups, and SB%@'OL'n RSuL Storfiatzhl%eab&a’rfp&r%‘é’ ﬁ$@8§”9 nelude,the above
organic ani ng-¢ npounds. urther, specitic exanples of the a ovg

pol yval erd carbapykuehaalsy dr,isde -igicl suder iagtonst dme Ploy Yy ak et iaanhexyhbi-c
anhydri des such_as phthalic anhydride, pyronellitjic anhydride, trimellitic
anhydri de, 31,“9t¥1x,1444ééﬁiéﬁﬁéﬁ&%’é{%q“é?&éﬁﬂdxwﬂbrméhmdr?dé?-éﬁc. . 15

aliphatic pohuyalerlrGArBON) it RRMYrIFes SUCl ASchi SE0RLEN ggggti de,

succi ni ¢ anhydri citraconi ¢ anhydri de, dodecenyl succinic ride,
tricarbal |yl triamhyedri @de,[2relfeirarar®rydr)ieddierty 2] 34 46 - but anet et racar boxyl i c

di anhydride, etc,: .alicyclic.2Q palyval ent carboxyl i nhydrides sych as
nexahy dr opht RGP E= AR GEPRE o 1A Rrh R rAny T BoREhBEY CaBARGAP de.

1,2, 4- cycl opeahgnghengan bexenha janh e et Ai ch Yor i€t BYPEXapet ri car boxylic
anhydride, 25 cycl opentanetetracarboxylic di anhydride, 1,2,4,5-

cycl ohexanet BEi a&8aPBox ¢l -didadimpdmeidioymienuhhsidiemsl | o ¢b -
ester-group- Mol e anhydrj chy & col

bi strine||itgt9§t(g%%§fg“i°gg’?“%g cl(-:)-risﬁq{]%/l?égtl??n‘el i?%ﬁe%%ﬁﬁgg?héc., and
ot hers epoxy4y ésbmns30rdahilogoagemysl )ttatt @z iotane2 €l 4t eyhaxgstgbiyé ) under

t he trade nane f ADEKA. HARDENER EH- 700 (supplied ADEKA CORPORATI ,
Rl KACI D HR (me%-ﬁaaéﬁréﬁ@iééame@&ﬁ>L-t%r.f>r,(l %oaré‘Rl)e/%v‘ paA Cheni cal OIc\:l)o ,
Ltd.), and tBﬁtbk%heEgﬂt) har ¢ -@ianesciotdire abeve- s herakiagid 45

e

generating agent inclu sul foniumsalt (excluding the triarylsulfonium salt

described with regar 8ft $hewe adweimy mIpBigne?t karidndinitiator),
e oL, a2 oYLy AUEDA WIS i o AOBPL(1© cxarl
acet ophenyl dtreabyheul 50 paormilvendafd lyo rosete moedt e, 4-
acetoxyphenyldinethy%%%lL%@Jgﬂgy?ggfAgﬂéggﬁgﬁgﬁgﬁmay 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.



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

di met hy1l- 4- (benzoyl oxy) phenyl sul f oni um hexaf | uor oar senat e,

di met hyl- 3-chl oro-4- 15 acet oxyphenyl sul f oni um hexaf| uoroanti nonate, etc.;
benzyl sul fonium salts such as benzyl-4- hydroxyphenyl nmet hyl sul f oni um
hexaf | uor oanti nonat e, benzyl-4-hydroxyph&hyl net hyl sul f oni um

hexaf | uor ophosphate, 4- 20 acet oxyphenyl benzyl met hyl sul f oni um

hexaf | uor oant i nonat eFUBEREFL- S0t EBR RS T stihe opbare O-

hexaf | uor oant | 3 = 4-, _hydr oni um
hexafluoroan%? ﬁg%g? Egﬁﬁé%Pézgﬁ%@%%szhy%gogé%ﬁgﬁ§¥%£§té%éﬁyPiniun125
hexaf | uor oarseptaee -4, gethoxgberz-oen 2oydraxdmpdlenyl fré4 byl sul f oni um
hexaf | uor ophgsphat etc. ; di benzyl sul fonjum salts such,as
di benzy1- 4. FORTB¥] BHER) PEEPR S GRCAREITT (oIS mbnLe eooRr BRRoFNE) -
hydr oxyphenyi sk f opeHaLheX phlewgnopkesphiaie,1 £ -Blbne 2- (0-

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

di benzy1- 4- reehaypABATES Ul Lodidmethedafd ucteatthyivereoyl) -9H-

di benzyl-3-c -4+ hydreoxy | sul f.oni 4t f rsenate e
dibenzy1-3-ng%ﬁ§§?§}h%d&g;ygg%$é¥?%hﬁylcﬁ%%%ﬁéﬁ“%%ﬁﬁ%ﬂ%hgx %Iﬁgpg%nginnnate,
benzyl-4- 463 neéhbyybenzyi 4 -wudicexxpaireriy sul 1 lons thahexaf L uooephosphat e,
etc.; and substituted benzyl sul foniumsalts such as

p- chl or obenz§3EWY h9Ht BRY pREAY L omA W GiikFRZPhexdH 1 ¢RF BRAPL mdnYt b,

p-ni trolenzyde Aanbydr 9xyBharyRRIMIYl f oni um hexaf | uor oanti monat e,
pchl or obenzyl- 4- hydr oxyphenyl net hyl sul f oni um hexaf | uor ophosphat e,

p- ni t robenzy1- 3- met hQ£- #helgpd Coamyenjineetdgnrennidsi ubr kéxaf | uor oant i nonat e,
3,5- 10 dichl 1-4- LQxy | met hyl sul f oni um hexaf | nt i nonat e,
o-chIorobenz§§ﬁ§8§2é§%8fgggﬁy§ﬁoggg%%ﬁgﬁwg¥ﬁ%f%%fP%nﬂhggegzoyfég§mg5

hexaf | uor oandhd@onat e-eeh¢l -Bur(Rhalet BAe 4, Ex-om @€sricdzdhes apdye
benzot hi azoni um salt include benzyl benzot hi azoniumsalts 15 such as
3-benzy|benz%?h?%%ﬁﬁi&ﬁﬁﬁéﬁ&ﬁFﬁ@ﬂ&%ﬂﬁhﬂﬁﬁﬁ<£a¥¥1%E%&?1%éﬂ%%fﬁ¥é§6nium

hexaf | ugrsophosphat e, rie Bepz¥l BRRZANLNY;AZQN URJGIL & 'H@{;@xﬁ)@r%sd

3- (pret hoxybenzyl ) benzot hi azoni um hexaf | uor oant i nonat e,

benzy1- 2- net fyhghyobeniot kicaddmiathomexdf |[awser cantmgmmat e, 20
3-benzy1-5-ch|orobenﬁﬁthi%ﬁpnkgn1hQ§g&]%9Q%9ntiqP at e, e%é. s o
t hese thermal acid genSPat'ﬁg a&éﬁ?s, A ach§§§p en@l%% t%yl%ulfonium
hexaf | uor oarsestbpolbaazy kat-ikydriexydkamd net Hissll vénri 3R, the

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

hexaf | uor oan®T#BREL 8F §RBeRzFEYANHFOSIMIMAS HI DNt U parts by
hexal | ugioanL FpRAt ge ¢raCqLIXYRNSAYIANEHSU SR NoXay ] UBEgRnpEMonat e

3- benzyl benzo azoni um hexaf Fuoroanti nonate, etc., are 30 preferred.
The above cuitngndi tbenmmpnbd unséd ogiaigmormmamn conpreteranlyf 0t 0d be nore.
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



The amount of the curing aid based on the entire solid content of the
,radiation sensitive conposition is 47 preferably 15 % by wei ght or |ess,
nore preferably 10 % by wei ght or |ess. Wen the amount of the curing aid
exceeds 15 % by weight, the storage stability of the radiation sensitive
conposition obtained is liable to 5 decrease or a fornmed colored | ayer is

| iable to cone off a substrate during degél opnent. Exanpl es of
addi tives other than _the above-described ones include; dispersing aids such

as a bl ue pi §Aeht 100 1yes Wimhanyliiedenivgppert pafnapsehannne derivative, a

yel | ow pi gnept [ Ive e #5&1 ass; ' Co

pol ymer comgaﬁgghg\&?ﬁd\gglﬁ% givﬁxr%/qldaﬁ%%% , <‘E‘ﬁ‘m{:}%(’)l c;‘%?ﬁl?f{g%g%&"g‘téom :
nonoal kyl et hexafpobyohlnsemnealdky|difhacyyiadenjiuet c. ; surfactants
such as noni oni, cationic and ionic surfactants, etc.; adhesi on
Bromt ers SUER AL UORPEATE AR e, AXRRGRYL F SARBXVE! | ane,

vinyltrisf2- pet hoxveieetktd angprthyliodonium-p-toluenesulfonate,

N- (2- am noet hyl ) - 3- am nopr opyl met hyl di net hoxysi | ane,
N( 2- ami noet h¢Hhneghewypdenopypharyetdennsin apet r@f luoroborate, 4-

am nopropyl tgi il - -Gl yei 0, I xysil . 3

e A A e &
epoxycycl ohemglhe il d RITE], und- Praproaykert byl duret hoxysi | ane,
3- chIoroproByItrinethox si_l ane,. 3- methacryl oyl oxypropyl trinet hoxysil ane,
3- ner capt opPEpPPRYPREDN NYan@dutidm Gpbht iekpPaghhansgeptgnate,

2, 2f - thiQpi sg4ngehiyds @'etnyl%éﬂgﬂ*l%r)iur@’@fﬁflﬁé?&lé%é@ﬁ@@?' g-€tc.;
ultravi ol et absorbents such as 2Z2-(3-t-butyl-5-
met hy 1- 2- hy dmexhpbypyenys pdienylolysinroiun gr-of @l ueh& ogsybéanaphenbre,(4et c. ; and

Chermal radi EBE CGEREY ARG ad et raih e fRIOH BB M BT ere

t her mal -
azobi s( cycl obaxgnghlengan dedidiunehex fiReswdazoedatd, bis (4-tert-

nethoxy-2,4-ghgeahﬁlvahenonitniIe, etc. , i
yvlphenyl) iodonium trifluoromethanesulfonate, 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-



Sol vent The radi ation sensitive conposition for formng a col ored
| ayer of this invention contains the above (A) 10 to (D) conponents as
“essential conmponents and contains the above additive conponent(s) as
required. Preferably, it is prepared in the formof a |liquid conposition by
addi ng a solvent. The above sol vent can be sel ected from solvents 15 before
use as required so long as they disperse3dr dissolve the (A to (D
conponents and the additive congpnents for. constituting the radiation

sensitive coNpRRYHFBROPRENHGEIPESEY Pt e Lot s and exhi bits
proper volatility. 28Exafpkes@bnheARave R0l MRte | I e hosphonium

(poly)al kyl ene gl ycol " nonoal kyl ethers such as et hyl ene ‘gl'ycol™ nononet hyl
et her, et hyl=ankt gigcbhidavrnoethyl- caileere,) (@f-loptclroe egl tyendl emmphpi nepr opy! et her,

et hyl ene gl ycol no- n- put et her, _diethylen | ycol 25 nononet hyl et her,
di et hyl ene g}f‘?/’é%ﬂ)%ﬁ88 R ¥£8Pﬁ§ﬁ’ Gt ﬁ#eﬁeleiﬁgycol nono- n- propyl et her,
di ethyl ege gl ycol nope-dhbHEYbneUkekallt! icinpdiaites 9l yasheiPNosBAYLIME! her

triethylene glycol nonoethyl ether, propylene glycol nononethyl ether,
propyl ene gl§e¥:f heasePhoFPBpRate 3¢ RS AYEFallfIGREsIM nono- n- propy! et her,
propyl ene gl = Lt edl RePy! ene | t hyl et her

di propyl ene %fg%%ﬁgﬁgﬂgggﬁ§¥E%?E%??Eﬁ’p%gggVene gg%%%gh%%g%?g§propyl et her
di propyl ene gtgfetrredno- n-butyl ether, tripropyl ene glycol nononethyl ether,

49 tripropyl ene glyc nopoet hyl .et her,. etc.; pol y) al kyl ene
gl ycol nonoal kyl ethgbeaégPXFeénéﬁﬁhS&&QﬁﬂﬂﬂRﬂﬂ?%ﬁ)Rﬁﬁ %%h%ﬁ%%hyl et her
acet at ej oet hyl ggey by Ccoh ABRBEhAY o8t ke takeiat eoxd et hyl ene 5 gl ycol
nononet hyl ether acetate, diethylene glycol nonoethyl ether acetate,

propyl ene gl ycol nonBheRh{heephémasetldt eommasnd drfe WS ods mdnoet hyl et her
acetate, etc., : er. f h.as di. gl | di et hyl
10 ether, di%?%@?%%%YBF§%8Ft%éghﬁpgép%§%rzg%%F?E'|€$Lylg§g%61y%% di et hyl
et her, tetrawount uvénthet oniuketanes compouasl mehylo etgyttkebpne,

cycl ohexanone, , 2- hept apone, 3-heptanone,, etc¢.; alkyl |actates such_as nethyl
| act at e, etH??l %Fag aFBg éF . po yfunctional 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



ot her esters such as ethyl 2-hydroxy-2- nethyl propi onate, nethyl

3- net hoxypropi onate, ethyl 3- nethoxypropionate, nethyl 3-ethoxypropionate,
et hyl 3- ethoxypropionate, ethyl ethoxyacetate, ethyl 20 hydroxyacetate,
met hyl 2- hydroxy- 3- net hyl but anoate, 3- nethyl-3-nmet hoxybutyl acetate,

3-nmet hyl- 3- met hoxybutyl propionate, ethyl acetate, n-propyl acetate,

i -propyl acetate, n-butyl acetate, i-butyP® acetate, n-anyl formate, i-anyl
acetate, n-b | _prapiaonate, ethyl 25 butyrate, n;propyl  butyrate, i-propyl
butyrate, - blibyFR0dAR Gt S 1Ay R TR SEE Eony i RSBy paka the br opyi
pyruvate, nmehbyklapehepeiaittiottdhd et oaces at 8, metRY kugpesehutanoat e,
etc.; aromatic hydrocarbons such as tol uene, xylene, 30etc.;

am des or | adngisseldiedasmay reni thathyrger Hagi dbteN, NevpdePmgnicet ani de,
N- et hyl pyrrol i done, gt Oﬁ%ﬁn§g %Qf&eiéob%§?%§abﬁ§bé59“’Of

C.
solubility, pignment i§hé¥§?ﬁﬁll applrcation orma , etc., 50

preferreds ar alpphpylieneaibeot] iormoned hyt ®tbleenyet gybapecohyednimgnonet hy
et her acetate, gro | ene gl ycol nononethyl ether acetate, ,propyl ene glycol
nmonoet hyl et FEFPR& értce,acgi%t gHe ag‘}yﬂ%ﬁsﬁi%?hg?ﬁréoéyﬂéﬁ IgPEPnPEEne

gl ycol net hyloetbyh et her, cycl ohexanone, 2-heptanone, 3-heptanone, ethyl

| actate, ethyl 3-nethoxypropionate, nethyl 3-ethoxypropionate, ethyl

3- et hoxypropi onat e, Fxasohds Ihetheatens| apipphbhdat earhopyililc acddat e,

1- butyl acetakglugéanyl 10 formate, i-anyl acetate, n-butyl propionate,

et hyl butyra%e, I-propyl butyrate, n-butyl butyrate, ethyl pyruvate, etc.

The abovep sol vent's mapbre-digeskysl glayc s | uehnhsn@biraiicobci @y acem@ke. 151 n
conbi nation with the abhove solvent, there may, be used hi gh-hailing-point
sol vents sucRCa8 b@FARLI ATy 12k tePULHE MR&YH: eVREPT1Sc@FdAYI acet one,

| sophor one, ;@R}%‘iii% %@i%,e:}f]a;ifrydii& fE4d, &i%ﬁ??&betlé”?@%ﬁ?' enQ%Rill‘:'

al cohol , benzyl acetate, benzoate, diethyl 20 oxalate, diethy
mal eat e, y-betydol sefand,ietanidnetcarbonat e, propyl ene carbonate, ethyl ene
gl ycol monophenyl et oilin sol vents

may be used singly o%ﬂﬁ?éﬁﬁ%ﬁ%ﬁﬁi%ﬁ%%ﬁ %%ﬁﬁg?ghggéEIESiF?ﬁgaéﬁaﬁgﬁc
speci al lys | i actiad, stke iameunicief, tdleutsotvendicia, deaipabl ¥csughpamearneunt
that the total concentration of conponents of a conposition excluding
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



the solvent is preferably 5 to 50 % by weight, nore preferably 10 to 40 % by
weight, in view of coatability 30 and stability of the radiation sensitive
conposition obtained. Color filter 51 layer formed fromthe radiation
sensitive conposition for formng a colored |ayer of this invention.

The nethod for formng a colored layer in the color filter of this invention
wi || be explained below. 5First, a maskid8 layer is forned on the surface of
a substrate as.required for conparting a portion where pixels are to be

formed, a |i%6id: cofpBEFRRLACE REL Y s BeneREd b kit i $&C conposi ti on

contai ning, for exanﬁkﬁvaﬁeh%din%T@Heﬁ“é%&ﬁéﬁ%btﬁBﬁﬁ%&kEéx?P@bied onto 10
the substrate, an applied |iquid conposition is pre-baked to volatilize a

sol vent and #oid@sasuoht Ragtrimel likds adiad.cdatimesi¢ |acid, subjected to
exposure thr&gg?oﬁhghggoggié, f9£é$g%1f§&ékag¥éunn%¥ wi th an al kal i
utron t an e

devel opi ng so 0 di'ssol'v renove a non- Xposed portion of the
coating fsi | m and posphbakilagetWaenaeliyd ,a Bixdatard@pyc i Scf@rmed in which a

pi xel pattern in red is arranged in a _predeterm ned array. Thereafter, using
a liquid conPBSreroAneRaf pSigd. r §@RAS 1T K51t 1 iRREROhPOSFIROA 86hEai ning a

green or 20 g, pLOgeRk, dbsAREARE LRAIE! Moy dpakl cRILOD gEighe | iqui d

conposi tion, pre-baking, exposure, developnent dnd post-baking are carried
out in the saopemamnneacad, abowelldnd axigt esmd gibeelldte ay and a bl ue pi xel

array are consecutivgly Borned on _t.he sane substrate ig tgg fS above manner,
whereby there is obt2rnEGS8ScHFEAYG A FaviHy WL Chr?i523Tof three

pri mary 1gol Oéélﬁﬁilﬁdﬁ,gééeﬂb&l@t Ue af rsyIgeshtoned hee sabstrabed I n this
i nvention, however, the order of form ng pixels of the colors shall not be

limted to thetaposBddpEeVPBEdOsr @r 2 IoTMherQl LT aa%d nat FeRaéninge
Lg:]t”z?n{ Lom iiEQthafHBHQé%Fla%%dt ?J%fréi%xﬁc@dal aéd&&é‘chfa?@éi b VEpcQMPOSi tion
g, for example, a ack pignment dispersed therein 1n the sane
manner as i nmabkihgrrayeon efl iphetdlovEe qantelxgslidbZacids 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,



Exanpl es of the substrate that is used for the formation of pixels and/or a
Jbplack matrix include a glass substrate, a silicon substrate, a polycarbonate
substrate, a polyester substrate, an aromatic polyam de 5 substrate, a

pol yam dei mi de substrate and a polyi m de substrate. Further, these
substrates may be subjected to pre-treatnment such as chemical treatnent with
a silane coupling agent or the like, pla%®a treatnent, ion 10 plating,
sputtering, a gaseous phase reaction nethod, vacuum vapor deposition, or the
| i ke as requPr@&LYRGM1&Wpl yingCRY L aHUNE  cHmpsdivning . t Reupdecyiipaine,
sensitive coppasiitl su e _my,k hod, a
roll coatinggﬁg?E% , Shgﬁﬁépi§§%g§%?ﬁ5&%@€ﬁ§a, %bg??gyg?gegggﬁogﬁﬁgqggﬂ
coat i ng net hadmeahylmydlethemwtlaodiney 4 treethkécamslobguiyiladinehi 26 a spin

coating nethod and a_slit die nethod are preferyed. _The thickness of the
coating fiIanggquﬁ}qﬂﬁ%ﬁiﬂﬂﬁP?ﬁ %féh@yﬁ%é?fﬂéeFVﬂﬁPlP§'pééferably 0.1to
10 [im mpreephefienlond2dwirk 0 étdn ; particularly preferably 0.2 to 6.0

1.tm The radiation to be used for form ng pixels and/or a black
matri x can be sel ect &4, (st Dk kaminesn $8chi apbmethydethydiemiamg ol et

having a vaverEnbvn T e oSt o RTINS s BV, BP ek audel atton
The exposur eddese paopyfiantiadt atdion isrqpeianaheéy d-hebh@yladidhen? di-

30Further, the_ above alkali,devel%Pin solution,is greferably sel.ected, for
exanpl e, fr o RYG¥IERINS utdorRe O %ﬁéh%W&%%rbGﬁéFé,u§¥&?@ﬁpﬁydﬁ&ipde,

pot assi uig hy degx %mﬂﬁgﬁEﬁﬁﬂﬁﬁﬂéﬁyiﬁwiW%PyﬂéQK'ﬂ@yc@BHb&%@am&n@g
di azabi cycl o-[5. 4. 0] -7-undecene, I,5- 53 diazabicyclo[4.3.0]-5-nonene and
the like. ethylcycligheatythaamidikal 41 devkdlopiknigamohet i ehicnay contain a

proper anount, for f ter-sol ubl.e argani I h_as
nmet hanol or ethanol%gﬁmghgafﬁé%fégﬁéﬁ#%§§ ggggtfﬁ%,géﬁﬁgﬁyiggbgﬁgﬁﬁgﬁf i's
preferably faktbyad ik yasimitg: Widisetieramine, dimetAglandevel opi ng net hod,
a shower developin% met hod,, a spray developing met hod, _a diB (1 mrer si on)

“th

devel opi ng nmBFREY} §”ﬁ§ﬁmq%?thﬁﬁQfﬁﬁﬁﬁﬁﬂéﬁﬁ fet ABARYL 96 -Fhe |ike can be
enpl oyed; 5 Regapgingndenel QUMA 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-



condttions, ordinary tenperature and 5 to 300 seconds are preferred.

.The color filter of this invention, obtained in the above manner, is

remar kably useful for a 15 transm ssion type or reflection type color liquid
crystal display device, a color inmage-sensing device, a color sensor and the
like. Color liquid crystal display device 20The color liquid crystal display
device of this invention has the color f4lter of this invention.

According to one aspect of the color liquid crystal display device of this

i nvention, thetanedhobe Aravipedladcdusanadinld Fyamiodl sptay device
having 25 p j 1 en per ty i 1 0g. pj xels and/or a bl ack
matri x on a?%%#%g#?%%¥?§gﬁgfs?o%méugéﬁﬂgtezgﬂggégégégﬁﬁ%’r%diation
sensitive codpesthybamino-fioerprgpanedialed I -adisrtinflddngr esent i nvention
in the above-descriged nanngn. BgTae r.adi ati_on sensitive conposition for
formng a coBPRANEAVEL’ of ~HAMETANGEALIGT oot RS Ibove™ (A) to (D)

conponentss 3§i@@ﬁ?ﬂ]&h@.hocQUBOB%Bbﬁndﬁ'&(i, fiecially, the follow ng
conpositions (a) to (d) are particularly preferred. 54 (a) A
radi ati on sensitive 80DipPOsSHrPYR-tonthdming oy cinarkanengehanalahsvaht he (B)
al kal i -sol ub esin iLn he I r (,BM (b) A radiation
sensitive co%%ogi%?%ﬁggg%%gpég%%Pﬁéggg%%Fbﬂe | ayer of the above (a), in

whi ch the (Qmpobyfuhebentahenenbambli,s 1atanligasdy dishdeibetesieheet ed from
the group consisting of trimethylol propane triacrylate, pentaerythritol
triacryl ate AnMHNPENEaeRGERPEMELPRERdacryl ate. 10(c) A radiation sensitive

CoNposi igon £ 0f i hoF Al Ngman6elen 8 chd¥elene Hdt@bave (a) or (b), in which
t he photopol ynerization initiator is at |east one nenber selected fromthe

group consi stiaghplamhnacyrdphenstavepermbemed,, & bii m dazol e conpound, a 15
triazine conpound and an 0-acyl oxi ne_conpound. (d) Aradiation

sensitive cgﬁﬂg%g?ygﬁm%BPCVSﬁﬁhﬁéageggﬁgféﬁ"af%? of the above (a), (b) or
(c), in whi Cdiliéhﬁyié&xiﬁ@b?&aahekanéﬂ\e(thg@ﬁjlq Ritghentard car bon bl ack.

20Further, a preferred color filter of this invention (e) has
pi xel s and/ or a bl ackRmiBOFRXbPEYAEE BiIcd@s b fadianinm sensitive

conposi 4ion LR{nb0heYRIcE0 84 ahA¥BhucPri d Hoid Sa Un{iBpudpFret her. a
preferred color Tiqufd crysta
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



di sptay device of this invention (f) has the above color filter

(e), and a nore preferred color liquid crystal display device of
this invention 30(g) has the above color filter (e) on a thin- film
transi stor substrate array. As descri bed above, the radiation

sensitive conposition for formng a colored [ayer of this invention has high
sensitivity and is excellent in a 55 pa#ern formand a filmrenaining
rati o even under a_| ow exposure dose, and it can form pixels and a bl ack

mat ri x whi chadfehekeepPl-aptnokpesAnieitl g ki adhramigabPeBeYvarl 6@803d0l vent s

and adhesi on,tQ. 3 EH% radi gtion sensiti Ltien for
formng a co?o?é eﬁg e%&ghgfﬁﬁé in&%ﬁ#ﬁ%%pbéﬁ %géﬁﬁggggggggggg ?kably
sui tably usedltohopr,odteci.ngavar i ous color filters including a color filter

for a color liquid crystal display device in the field. of_electronics 10
i ndustries. Exanplesa%ln°phendis'ﬁﬂé?i§ﬁu§ﬂ?TﬁP9PP?n8é'nﬁFe specifically

eXp|aiHGQSWﬁEHiﬁ§PEEQBQQ 40 IR A1 &l N hSFf hy Wihi BopRehBLS kovention
shall not be limted to these Exanples. Synthesis of alkali-soluble resin
Synt hesi s Exdaprhiylaminopsleniodvi 8% cool ing tube and a stirrer was 20

charged with 3 parts by i.aht AN bl s] ronjtyi d 200 parts
by wei ght of propyleﬁg 6&%@0 %%ﬁ%ﬁ%ar%ﬁf¥§?$§%§§§¥%¥é gﬁdbkhgnggharged wth
15 parts by weigbtlatynmgnhhackdliveracith Wb deedsilbyd weagst ahd

N- phenyl mal ei m de, 30 parts by wei ght 25 of tetrah%drofurfur¥L met hacryl at e,
10 parts by REFYRPLIPIsOfr én ,roswogaﬁqlslw VG BEAlBERG| FaRPhaBr §l at e

and 3 pards RynwekgRkeal pRIBIdY IS YeerRalitiRIt A4 d@'&%&éﬁiﬂ‘?! 88yer,
adj usting agent, followed by substituted with nitrogen. Then, sTirring was
nmoder at el y 3008pdryedo) eRsanetperiatas.e afino tesactdbnlhiredielgasrencr eased

to 80C and this_ tenperature. was .maintained for_5 hours to carry put
polyneriZatiBﬁ?fﬁﬁgggbyagdsgrﬁm%ﬂ?éyhangi’ fLamlno { propanoi, g
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



of a*copolyner (Bl) was obtained. This copolyner (Bl) will be referred to as
Jalkali-soluble resin (B-1)". 56 Synthesis Exanple 2 A flask
having a cooling tube and a stirrer was charged with 3 parts by wei ght of
2,2'- 5 azobisisobutyronitrile and 200 parts by wei ght of propylene glycol
nononet hyl ether acetate and then charged with 15 parts by wei ght of

nmet hacrylic acid, 15 parts by weight of #Bphenyl nal eim de, 30 parts by

wei ght of (2-nethacryl oyl oxyethyl) (tetrahydrofurfuryl)succinate, 10 10 parts
by wei ght ofereyidheed3prpaiics B weilge) nsflymeiutgf brtadieyeatenand 3 parts
by wei ght of y Lmer as [ ] Usting agent,
fol | owed by %ﬁﬁg%?¥gégdﬁ%pgﬁg%rgfo§eﬁ%&ﬂéﬁﬁvﬁﬁgr@?n%ga%gg%%de%ateIy
started, the(¢eppelghatreodf aa hhsaeantdted rMoupsendesontel gdsgdat o 80C and
this tenperat re,&a mai nt ai ned for 5 hours to carry out gol nmeri zation

wher eby a so$ﬁ¥?b YifgﬁoBBpoFﬁﬁgﬁyFBﬁV WAL ThFRA cbPSI yHef - (BI)

will be meferred to aneabiakl epRhyblcdntiasini (£ Aiso 2orLoapanayi ve

Synt hesi s Exanple 1 A flask having a cooling tube and a stirrer was
charged wit hsglpared ByomeeghkYobraup-cat@bisindbinsatvarateéfie and 200 parts
by wei ght of _25 pr | ene .gl l. -mononet hyl  ether._acetate and charged with
15 parts by %%?8§F8§¥’n%ggag%%%ﬂglgbﬁ&émﬁ?ﬁﬁugﬁs %Pékﬁéﬁ%ugg benzy

net hacryl at egl}8i @glt Smby h\aicghll adle Sy e o:3bwpeyl s (ytMeaghylaten- butyl
met hacryl ate and 3 parts b{ meight of a-nethylstyrene diner as a_30
nol ecul ar wef ght SBEXUEEPRYLadBRTL) PEIYIRESE by ST HRer Bl Wi iXC Y} ogen

Then, stig ri ogpups ROJeHFY Bk¥-$1alhetkhi dyiie difmeraldrs PipfpERsL on m xture
was i ncreased to 80C and§t§isz?in§é aﬁﬁ%g'mas naintaﬂ%ed ?gr 5 ﬁ%urs to
carry out poyyyeidyat ebherwhereby a solution 57 of a copol yner was

bt ai ned. Thi | il | f d t " al kal i = sol ubl '
(B 3)" Proparat i on BIEhPRhent (o SHerE GRS Brora o B Erdmpl 6 1|

20 Parts by peégbiabliyaseistied Ghrom lpolRifaRitidiedl 2544€ahe Pigment Red 177
= 80/20 (weight ratio) as (A colorant, 5 parts by weight (as a solid

content) of BYRP2BOISasanddreperdilny SXGEM! hd- ey gk tSNBYudRi 4AY- of 10
DL TP PLHSPLCRRTRLIb oL AR08 B BIVEL A LesBiGth b o
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.



Preparati on Exanple 2 15A pignent dispersion (R2) was prepared in the sanme
Jranner 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 weight of a m xture of
Cl. Pigment Geen 36/C. 1. Pignent Yellow 150 = 50/50 (weight ratio) as (A)
colorant, 5 parts by weight (as a solid aantent) of BYK-2001 as a di spersing
agent and 75 parts by weight 25 of propyl ene glycol nononethyl ether acetate
as a solvent were tr&wEadbs vh Headldve cerpngpaid angilygdenw di spersion

amt’ mannor BEVN R I SR B e chabpr T RS Evka D55Y Mhe repl aced

w th 5 partsabpy@eiidgiet, @S anistd i cbngonimdtdn®f a Soheprasea24d00 as a
di spersing agent. 58 Preparation Exanple 5 20 Parts by wei ght of
a mxture of IENPTrIIFFRAIMUe 15:6/C. 1. Pignment Violet 23 - 90/10 (wei ght

ratio) asg(A) colorang,e ﬂggté&%%?¥€gggf as gbggginggggqghk 5 of SYK-2001

as a dispersing agent "and 75 par wel ght of prop gl ycol nononet hyl
et her acet at eaarboxyddloverti dveimes tudeat Ho s¢ t bhat bernd sihbiloo poepdee a

pi gment di spersion (Bl).. 10 Preparatian anple_6 A_pi nt
di spersion (82P"Was ﬁﬁéﬁé?éﬁnfﬁyfﬁé §§N§F§E%£%rt3g Ph EPESaFﬁfgﬁﬁgExanple 5
except that BY&up2Q0hniasgeplAice k¥l Ss paf t shéyaweighbmias a solid
content) of Sol sperse 24000 as a dispersing agent. 15 Exanple 1 100 Parts by

wei ght of theopPeas: igicdplsitdie goeve ardyat€saBineergRPouassa sol id
content), pf the al Kald,S9ldibl &5si # { Fedny 204 PRE Snflyatglaht of 20
di pentaerythritol hexaacrylate -as aﬁ%c» poT@ unctional nononmer, 5 parts by
wei ght of 2- peillyyblbit- dardidytliie griinedyide 2inoiplel anopabpan- 1- one as a
(D) phot opol yrerl 234N dMid:3hY e At PE2PYL EMGuhYSS! phenalic
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



nmonoret hyl ether acetate as a solvent were mxed to 25 prepare a liquid
,conposition (R1-1) having a solid concentration of 25 % by wei ght.

Wth regard to the liquid conposition (R1-1), a pattern was forned, and

eval uati on was made, according to the follow ng procedures. Table 1 shows
the 30 evaluation results. Formation of pattern The liquid
conposition (R1-1) was applied onto the 4%rface of each of six gl ass
substrates with a spin 59 coater and then an applied |iquid conposition was
pre-baked atgeuerabing ageutedncduder aud forgium g4l tk (evalnwagngi theon each

substrate. Then el e bXnISLLItenIena aonl adf o Loom yperatyps,and the

coating filmon eac raté was exposed - préssure nercur np
at an exposu(p) dpaetebocl@thed/int 480 InitPRatd00, Jledzotd S orunl, §Q0t 3/ NP
or 2,000 J/ne throu%h a_phot ogmask. A 0.04 % wei ght pot assi um hydr oxi de
aqueous sol uRTBRTAY 2§él%a§q% EOCEPNGR e ing films on the substrates

10 at a @evel opnent Q?%%&'fri% eaphe diaid dodid &h1ok@hmCaR1to carry
out shower devel opnment, and then the coating filnms were post-baked at 220C

for 30 m nutéscivdeéorm 200 x 200 pm dot patterns. 15 Eval uation of

sensitivity The daqt. pattern .qn eacq}subs rate was observed through
a scanning el ectron ﬁ%%?§§ §559u§@5ﬁ%%%%na§ﬁ etit %attern was fornmed and

when a fil m sesabphagyidtme tbgllculdEeed v Hexdd f NudhbL£kneasnaae ogof film 20
t hi cknesses before and after the _devel opment (filmthickness after
devel opnent %CeBOXYPRAENYAFLRSESY Lserdon 18y et )r a@%s902 b6 or nmore, such

a case was eyahughed-as BordhaB.a Bl I HLR IsuRsoh fuged but when the

filmremaining ratio was I'ess than 90 % or when 1t was 25 observed that the
pattern was pexafjyuaresnngmosadie a diaeehyds-4eval uated as L, and when no

pattern was forned, ,suc case eval yated. as X. Evaluatjon of sol vent
Posi st ance ab3RBZR bRy AP Be Rl Bu R R AR o BoP B B tone ot 95C for
30 m nutes, andethgldat (BahbkekN oy )eiehSHistifadfukef ore and after inmersion
was observed through a scanning el ectron m croscope. Wien a pattern had no

change and wheXafheorpPRASERRERNe S MeATYd - BFIHOXP 141 t hi cknesses before and
after the '”QE&é?QQBﬁEggﬁghﬁkg%ﬁ%ﬁ§h%f &1 JJEBYR Qe d@0/ L L M Lhi ckness
S Y0 Or such a

bef ore i mrersion nor e, case was eval uatfed as 0, when the
filmthickness rati obeagyllesd fomdmmdSalkts cuathexs i tbemesylobdser ved t hat t he

ot i T patt ohRATEEYRBET A EE BYCRE (SR A A B TRE T AREF Sl on. such a
case was evabéaiel- 2Sh¥dr¥kephesydeale thailiRINT ol not be formed due to the
shortage of 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-



10 sensitivity, no evaluation was nmade (such a case is shown as "-" in Table
1). Evaluation of adhesion The liquid conposition (R1-1) was applied onto 15
‘the surface of a glass substrate with a spin coater, an applied conposition
was pre-baked at 90C for 4 mnutes to forma 1.3 4mcoating film Then, the
substrate was cooled to roomtenperature and the coating filmwas exposed to
a high-pressure nercury lanp at an exposd®le 20 dose of 2,000 J7n2. A 0.04 %
by wei ght potassi um hydroxi de aqueous sol ution at 23C was ejected on the
coating fil nmathexgdemzypmdmhysirassiphennboul fogivmeter 1 M) of 1 kgf/cnR

to carry out ggﬁﬁn{ and. t he he coating fil mwas post-baked at
Ea%ﬁ&tog?bﬂ% n, e Coat n%h

220C for 30 il mwas cross-cut in the form of
100 squares accor di ngubs tlits e Merst phalat floaitdmegall uat edchoasaghesi on. A

case where no uare pi ece was. peel ed of s evalyated as 0, a case where 1
to 10 squarecﬁﬁgEQQQﬁ%y ﬁﬁagxﬁﬁaﬁxgh%EVLW%€%$f§Hl SUAYBnd a 30 case where
nore t han, 10LaqHN @ RIRGRS m& PHeed adi ofdparsyevaluated as X Exanple 2 A
| iquid conposition (R1-2) was prepared in the ~ 61 sanme nanner as in Exanple

1 except thahydhexyDhepydmardivdearlioniwn hekefhuoroantimephricedpnith 5
parts by wei f . .

1- 0- et hyl - 6- gﬁ%%?%&ﬁ%&ﬁzéyf#ﬂﬁ$%%ﬁ¥%ﬁ%&?ﬁ%ﬁ¥?% gﬁgﬁgyl-(o-acetyloxine).
5Then, eval uakikafs usiophephaat 0 -n it tbiseS2ayE- paNeehyas4i-n Exanple 1
except that the liquid conposition (R1-1) was replaced with the liquid
conposi ti on PRIFORYPHRERIYE ME WdHoha 1t i ax bhUPESANESMORGtExardplPe 3 100

Parts by gei QQEhQErb%%n@ﬁm%”-thﬁqIﬁﬂW&lerﬁ&ﬂy1é@l?éﬁ&ﬁmby wei ght (as a

solid content) of the alKali-s € resin (B-1), 20 parts by weight of
di pent aer yt hhekelf lneraaortjimsretas, @ Q) 1lepodhénnygl r dnahodsordnoner, 5 parts

Dy el 00 of L SoELMbkh e e S0 g aheny 2 meredglpageroanr) - one s
novol ak type epoxy r esidtHdr adpHarainei dS5dbdbples 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



supptied by Japan Epoxy Resins Co., Ltd.) as a curing 20 agent and propyl ene
glycol nononethyl ether acetate as a solvent were mixed to prepare a liquid
conposition (RL- 3) having a solid concentration of 25 go- by weight.

Then, evaluations were carried out in the same manner as in Exanple 1 except
that the liquid 25 conposition (R1-1) was replaced with the liquid
conposition (R1-3). Table 1 shows the evalluation results. Exanple 4 100
Parts by weight of the pignment dispersion 30(Rl), 15 parts by weight (as a
sol i d cont enPyedereld Yallial¥ baplwmiEt e nl§$s 1)mope prefsrpplieil§htt of

di pentaerythyitol. a I a ( I ﬁgﬂpt' gesiale , ~Daiparts by
wei ght of 2-%& %}l?llg%{[ g{y{tr?:s:%yl '?%%8) %‘é"ﬁ%ﬁé -m)dr%%el noprglg n2 91one as a
(D) 62 phot egokgder ilBatki Gy iwditghat orthd pastady seaphiiof oifi tklel i tic
anhydride as _a .curi,ng agent. and propyl ene, gl ycol ponqnet hyl, her acetate as
2 obl vent veFESPEAATt §SHGaNE IR HF KOSt 2 BRO( RE- AF R 16 & sol 1d 5
concentral i 0peRlredae¥y aBidied colored 1dVER, i8VakHBYEORS WehR e i ed
out in the sanme nmanner as in Exanple 1 except that the liquid conposition

(R1-1) was répkabsgraiteh durand g eleppsti tion (R1-4). Table 1 shows the
eval uation results. %Qa a@@(%gsaﬁg&ﬁ&ﬁes é&ﬁégutg?ﬁogg SLIQ) (R1-5) was

prepared in the sanme manner as in € 1 excep a hé al'kal i - sol ubl e
resin (B-1) desciepldcetes tihddmrts by wei ght 15(as a solid content) of
t he al kali-soluble resin (B-2). Then, eval uations were carried out

in the same manner aSiSPeE&HH Sid,@dt 3hiat Phee| P4EM8 tonposi tion (RL-1)
was repl pged guht Bakhgel nqWdd LG | gt kdlloSyan 188! Getishowret Ne
evaluation results. 20
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



Exanpl e 6 A liquid conposition (R2-1) was prepared in the sane
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 (RLl-1) was replaced with the |iquid conposition
(R2-1). Table 1 shows the evaluation resgBts. 30 Exanple 7 A

| i quid conposition (R2-2) was prepared in the sane manner as in Exanple 1
except that the pigmewggrdigepds dmi{iRl)tmes swephagedseditml100 parts by

wei ght of 63 ihe Q&ﬁnﬁnt di spersion (R2) and that the al kali-soluble resin
(B-1) was reBPad8F W15 parts by weight (as a solid content) of the

al kal i -sol ubl e resinthBrdhl ThelchY Yt HNenyes Qs E8EnoHE hnithe same 5
manner as in Exanple 1 except that the |iquid conposition (RL-1) was

repl aced wi t Azphés|(cygilehermpesi Qe yilahp| ¢-Rhenphazehé -eval uati on

I'ts. 101Q0 R ight. af i gment di ion (Gl), 20
part's: by Swel DREEPAY 3" doP e Cane s et AT 950 bl e rosin (B 1), ' 10

parts by weight of dipentaerythritol hexaacrylate as a (C) pol yfunctional
nononer, 10 parts by weight of 2-benzyl-2-dinethylam no- 15

1- ( 4- mor phol PROBRBHY1) - but an-1-one as a (D) phot opol ymeri zation initiator
and propyl ene gl ycol minongiii £1 hein AoetA ecdmpds $OLYRNEoYeEBiliNgd tO
prepare a liquid conposition (GL-1) having a solid concentration of "25 % by
wei ght . 20Thencoéeakdatliayes wdr ¢ s rirsterouton nconea saget hanabpvas (A
Exanpl e except, that the |iquid conpasition (Rl1-1) was_replaced.with the
aurd cpoSht (B cerPrpenth A Fle 1 he QiR itef SnapEoePRER 155 Beanpl o
9 Athkqubgveor@asitlinen ddmpoheMts Pre&paregui fed he S F@SDR] as in
Exanpl e 8 except that the pignment dispersion (Gl) was replaced with 100
parts by wei §ht 16f PERPIZEGnEm tSs FaEt &f (32) 1a3bFhepmPesat Liaki s wer e

carried out gadggg S$aR 1 vent .

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,



manner as in Exanple 1 except that the liquid conposition (R1-1) was
replaced with the |iquid conposition (&-1). Table 1 shows the eval uation
results. 64 Exanple 10 A liquid conposition (01-2) was prepared
in the sane manner as in Exanple 8 except that the al kali-soluble resin
(B-1) was replaced with 20 parts by weight 5(as a solid content) of the

al kal i -soluble resin (8-2). Thena, evaluations were carried out in
the sane manner as in Exanple 1 except that the |iquid conposition (R1l-1)
was repl acedtwiphopiéehiqgilyycodnposiostdy ]l GLIBL, Teitbte; 1 shows t he

eval uation results. e-1l liquid ¢ gsitipn, (02-2) was
prepared in the sane}§8§§2g83¥lF#eEﬁ%%ﬁ%%z?é§&§$§§fH%gﬂgﬁeaﬁ?gﬁ%%ﬁ
di spersion (8&i¢hwas eepkaeae WilhfeolOthpmmer iyl weilght afedstéhe pi gment

di spersion (02) and that the al kali-soluble resin (13-1) was_replaced with
20 parts by fERyheneaglyced| menesthent etden mealtdd i -doetBYEeR8sin (B-2) .

Then, eval uati i,ed i dhe 4 1 npl e 1 except
that the | alr e 3D Lonomerryan CHE L) e T epl aoad o The tAeY Toqur d

conposi ti on f6Re@thyTabkbel sivews tiehe ppvaivilanaengIesol tsonéxatpiyé 12 100
Parts by weight of th i gment _di.spersi.on 25 %%% 5 parts by wejght (as a
solid conten ?h?ﬂf f‘ﬁ‘égﬁ?ﬁal PIOBVISIE HiGP %‘ c?etjllgnga?'flgeﬁyaﬁﬁizgﬁ?'of

di pent aeryt hgt&ol hexaacrylate as a (C) pol yfunctional nononer, 4 parts by
wei ght of 2-nmethyl -1-PlI(nethylthio)phenyl]-2-norphol i nopropan-|-one_and 1
part 30 by wei ght of ohgrdeghigyst Fustamshshe@uttenre alyppl dimethyl

oot 00 NTEr ek DL B SYTIORNANA LGP DAPL YL e et ot
solid concengiptodndbétByl%ehhewei glittratfirofuran, dhen; eval uations were
Composi 1 on (Ri-1) vABCPBRPAGEETWAS TR} h b oto@itron (BL1). Table 1
shows the eV@&H@éﬁQﬁaﬁSﬁHLt§~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.,



5 Exanple 13 A liquid conposition (B2-1) was prepared in the sanme manner as
in Exanple 12 except that the pignent dispersion (Bl) was replaced with 100
"parts by weight of 10 the pignent dispersion (B2). Then

eval uations were carried out in the sane manner as in Exanple 1 except that
the liquid conposition (RLl-1) was replaced with the |iquid conposition
(B2-1). Table 1 shows the evaluation res6bts. 15 Exanple 14 A

| i quid conposition (B1-2) was prepared in the sane manner as in Exanple 12
except that pPhefgrked agel pyoPwledian (a9l viegnemethrédethen, 15 parts by

wei ght 20(as [ t I i SO esj .
Then, evaluaF?B%ggagréqggggieé)6ﬂ%nﬁﬂﬂ%E%hgaﬁééﬁgéﬁgé’agg?éﬁéééﬁple 1 except
that the |iqglgcoanposicethy(lRethe mascaeptaceesropy behibegliygoild conposition
(B1-2). Table 1 shgmg t he eval uation results. 25 Exanﬁle 15 A
liquid conpoBPEPERIYE2 EMPSRad S5it&Tsr e P35 NSRS HEnhe 1 BEEPY LExanpl e 12
except that pheepi 9aBRERISRR! Y13rdBheRp réephatedemeth 100 parts by
wei ght of 30 the pigment di spersion (B2) and that the al kali-soluble resin
(B-1) was repiadebdewpniontes patteptanand ghi-Heptangoei detbyiledafrtetet he

al kal i -sol ubl g, resin ~2) . . Then,, .eval yations were.carried out in
the-same rmnREPYae  REERRRYRFoPiSnAS. (e hed | Fh AP RYPERSLERREET 11 on
(R1-1) was rephgted -withibxiyie dg it & onpagd thpn- § Ble 2hox¥pht g1l shows the
eval uation results. Conparative Exanple 1 5A liquid conEosition R1-6) was
prepared i n PREPISRARANAeP WYY RIStaf e 1 ¥%eept 2ERBRTEheRafRHELi - sol ubl e

el S o S G oS S kel dhof om0 Lingant ent) of the
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



Then; evaluations were carried out in the same 10 manner as in Exanple 1
.except that the liquid conposition (Rl-1) was replaced with the liquid
conposition (RL-6). Table 2 shows the evaluation results. Conparative
Exanple 2 15A liquid conposition (RL-7) was prepared in the same manner as
in Exanple 2 except that the alkali-soluble resin (B-1) was replaced with 15
parts by weight (as a solid content) of %he alkali-soluble resin (B-3).

Then, evaluations were carried out in the same 20 nanner as in Exanple 1
except that i&peti oarvedofposi then reRiabiomss e tvesl opmposhbipnqui d
conposi tion - I t val [:an i« Conpar ati ve

Exanpl e 3 25 |éé¥81§§n§o§f)§1?%\gﬁ( %%%e% aovﬁgﬂplr%plar e%lléflo?he sane nmanner as
in Exanpl e 3 except tThat mthaoal Kar feanie a exslofdd Daywes teptheed with 12

parts by weight (as,a solid content) of the alkali-soluble resjin_(B-3).
Then, eval ud ?%ﬂé gé?EeEaFﬁfi Eg‘léutmivﬁnttﬁé’nséﬁel%d’maja%e@nbE;(éW'pl e 1

except that the |iquid,eenmPasinhis®A ngRl-zle MaiSs MEPHASE oM He t BerELQHI d
conposition (RL-8). Table 2 shows the evaluation results. Conparative
Exanple 4 69f a substraAtki gei degwipesi ticon donpia)ingsa ppepdted in the same

manner as in_Exanple 4.except . that the alkalji-soluble resin,(B-1)
repl aced w t‘ﬂh‘ﬁe pi’ﬁﬁcglﬁya\fgi 5ﬁ't %(easfoéfmseo i d cjbjrﬁ%% )C%'?p?%%éh?ﬂa]:ﬁggol ubl e
resin (B-3).i5Thepadexalbvat censivere ehpcd tidn i dbrite e, MeeAer as in
Exanple 1 except that the liquid conposition (RL-1) was replaced with the
li quid conpo®¥2PBhAe( R3- upd PapMEnE SHERSTIRE SRAURLT obS rakk} ted gpto

he. sams ranes Ba0r R RYSApRE EPBIEoR A e e T 2d e Feer n (B 1)

was repl acedoakedi 16 pailbsiby zeeiaglsolivasita asul iftbword ergt ohgt fHiglm.

al kali-sol uble reSinngh§)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.



15Then, eval uations were carried out in the same manner as in Exanple 1
.except that the liquid conposition (Rl-1) was replaced with the |iquid
conposition (R2-3). Table 2 shows the evaluation results. 20 Conparative
Exanpl e 6 A liquid conposition (GL-3) was prepared in the sane
manner as in Exanple 8 except that the alkali-soluble resin (B-1) was
replaced with 20 parts by weight (as a sbRid content) of the al kali-soluble
resin (B-3). 25Then, evaluations were carried out in the sane manner as in

Exanpl e 1 except thaBXef@lgsq@fd oot fabay hasupep de&dtieth the

| i qui d conpogbihQRibFlod) pi kAL anBRANS, e, &Y ahdiet] Qi hesHlES 30 .
Conparative Exanple 7 A li1quid conposition (&-3) was prepared in
t he same nmangéasassiibsExanmel e a9 saxXideqmn tshetstitrtal kal podptabbenegsi n (B-1)

| aced_wj th_ 2 t i ght lid cont f the .
Bl kal - sol ubPUPPEERh et BrapolYsyel susiit SRR noPalVanider i ed out

in the sae gaBBerade,i B BvaRphd deiekcRPtsidirdte dhquadpeoymasiel on (R1-1)
was replaced with the liquid conposition (&-3). Table 2 shows the
eval uati on r830FE5ats.-Conparati ve Exanple 8 A liquid conposition

(B1-3) was prepared i ?) a ﬁéT- ;éﬁggl 1 t hat the
al kal i -sol ubl e resink‘?‘ﬁEt %Iaagﬁ}ep ggg)\méékl. p r?% %?Bﬁégg 9 ? (as a
sol i d cont enpyeetrehemehkalsiucdolaslchareisial (B&gtment with aThéhane

eval uations were_carried out in.the sane nner as in Exanple 1 except that
the 11 quid cBRABSITBORIERE- BF WS HefiScdtl aith tReAFTottd &6Rposi ti on

(B1-3). 1kpbl g14tshaws sEﬂQt%\taJn‘éa,t IOy d Rl Sphdse CRaRAE abhVReEXaAP! € 9
A l'iquid conposition (B2-3) was prepared in'the sane manner as in Exanple 13
except that vheurhkdRpogoldgios itdsim (B Hhewaklkepraceddwiradls parts by

wei ght 20(as a sol i dggontenh) ofy e ALl e s €1 88568 £Re3) -
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-



Then; evaluations were carried out in the sanme manner as in Exanple 1 except
that the liquid conposition (R1-1) was replaced with the |iquid conposition
(82-3). Table 2 shows the evaluation results. 89 Adhesion O 00 0O 00O
00 00O 00 0 O Solvent resistance Exposure dose(J/nR2) 0003 O
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diazabicyclo[4.3.0] -5-nonene and the like.

The above alkali developing solution may contain
a proper amount, for example, of a water-soluble organic
solvent such as methanol or ethanol or a surfactant. In

5 addition, alkali development is preferably followed by
washing with water.

As a developing method, a shower developing
method, a spray developing method, a dip (immersion)
developing method, a paddle (liquid mounding) method or

10 the like can be employed. Regarding developing
conditions, ordinary temperature and 5 to 300 seconds
are preferred.

The color filter of this invention, obtained in
the 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.
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(a) A radiation sensitive composition for
forming a colored layer in which the (B) alkali-soluble
resin contains the copolymer (BII).

(b) A radiation sensitive composition for
forming a colored layer of the above (a), in which the
(C) polyfunctional monomer is at least one member
selected from the group consisting of trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate.

(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
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.

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).

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

(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
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pattern form and a film remaining ratio even under a low
exposure dose, and it can form pixels and a black matrix
which are excellent in solvent resistance against
various solvents and adhesion to a substrate.

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

10 industries.

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)".
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Synthesis Example 2

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
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
of (2-methacryloyloxyethyl) (tetrahydrofurfuryl)succinate,
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 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-2)".

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
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
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
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of a copolymer was obtained. This copolymer will be

referred to as “alkali-soluble resin (B-3)”.

Preparation of pigment dispersion
Preparation Example 1

20 Parts by weight of a mixture of C.I. Pigment
Red 254/C.I. Pigment Red 177 = 80/20 (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 of
propylene glycol monomethyl ether acetate as a solvent
were treated with a bead mill to prepare a pigment

dispersion (R1).

Preparation Example 2

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.

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
of propylene glycol monomethyl ether acetate as a
solvent were treated with a bead mill to prepare a

pigment dispersion (G1l).

Preparation Example 4

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.
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Preparation Example 5
20 Parts by weight of a mixture of C.I. Pigment
Blue 15:6/C.I. Pigment Violet 23 = 90/10 (weight ratio)
as (A) colorant, 5 parts by weight (as a solid content)
5 of BYK-2001 as a dispersing agent and 75 parts by weight
of propylene glycol monomethyl ether acetate as a
solvent were treated with a bead mill to prepare a

pigment dispersion (B1).

10 Preparation Example 6
A pigment dispersion (B2) was prepared in 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
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coater and then an applied liquid composition was pre-
baked at 90°C for 4 minutes to form a 1.3 pm thick
coating film on each substrate. Then, the six substrates
were cooled to room temperature and the coating film on
each substrate was exposed to a high-pressure mercury
lamp at an exposure dose of 300 J/m?, 400 J/m?, 500 J/m?,
750 J/m*, 1,000 J/m?* or 2,000 J/m® through a photomask. A
0.04 % by weight potassium hydroxide aqueous solution at
23°C was ejected on the coating films on the substrates
at a development pressure (nozzle diameter 1 mm) of 1
kgf/cm® to carry out shower development, and then the
coating films were post-baked at 220°C for 30 minutes to

form 200 x 200 um dot patterns.

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
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
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

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
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of film thicknesses before and after the immersion (film
thickness after immersion X 100/film thickness before
immersion) was 95 % or more, such a case was evaluated
as O, when the film thickness ratio was less than 95 %
or when it was observed that the pattern was partly
missing, such a case was evaluated as A, and when the
entire pattern was peeled from the substrates after the
immersion, such a case was evaluated as X. When no dot
pattern could not be formed due to the shortage of

sensitivity, no evaluation was made (such a case is

shown as “-“ in Table 1).

Evaluation of adhesion

The liquid composition (R1-1) was applied onto
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 um 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
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
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
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
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same manner as in Example 1 except that the (D)
photopolymerization initiator was replaced with 5 parts
by weight of 1-[9-ethyl-6-(2-methylbenzoyl)-9H-carbazol-
3-yl] ~ethanone-1- (O-acetyloxime) .

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 (R1-2). Table 1 shows the evaluation results.

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
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
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
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
(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)
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photopolymerization initiator, 1 part by weight of
trimellitic anhydride as a curing agent and propylene
glycol monomethyl ether acetate as a solvent were mixed
to prepare a liquid composition (R1-4) having a solid
5 concentration of 25 % by weight.
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 (R1-4). Table 1 shows the evaluation results.
10
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
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the pigment dispersion (R2) 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
5 manner as in Example 1 except that the liquid

composition (R1-1) was replaced with the liquid

composition (R2-2). Table 1 shows the evaluation results.
Example 8
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.
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Example 10
A liquid composition (Gl-2) 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
5 (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 (G1-2). Table 1 shows the evaluation results.
10
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.
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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 (Bl-1). Table 1 shows the evaluation results.

Example 13

A liguid composition (B2-1) was prepared in the
same manner as in Example 12 except that the pigment
dispersion (Bl) was replaced with 100 parts by weight of
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.

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
(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.

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
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
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composition (R1-1) was replaced with the liquid

composition (B2-2). Table 1 shows the evaluation results.

Comparative Example 1

A liquid composition (R1-6) 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
(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 (R1-6). Table 2 shows the evaluation results.

Comparative Example 2

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
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

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
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
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A liquid composition (R1-9) was prepared in the
same manner as in Example 4 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 (R1-9). Table 2 shows the evaluation results.

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).

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.

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).

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.

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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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 (G2-3). 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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radi ation sensitive conposition for formng a colored layer of a
color filter, conprising (A) a 5 colorant, (B) an alkali-soluble
resin, (€ a polyfunctional nonomer and B) a photopol ynerization
initiator, said (B) alkali-soluble resin being formed of a copol yner
formed from (phrtatisl easttmedeigenber sel ected fromthe group

consi sting of an unsaturated carboxylic acid, an 10 unsaturated

car boxylic anhydride and an unsaturated phenol compound, (b2) an
N-substitutedlmal ei mde, (b3) atA | eastiatienremeeisisehect edubb@ittihe for
group consising of tetrahydrofuran-2-yl (neth)acryl ate,
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forming a colored layer of a color filter, comprising (A) a
colorant, (B) an alkali-soluble resin, (C) a polyfunctional
monomer and (D) a photopolymerization initiator, said (B)
alkali-soluble zresin being formed of a copolymer formed
from (bl) at least one member selected from the group
consisting of an  unsaturated carboxylic acid, an
unsaturated carboxylic anhydride and an unsaturated phenol
compound, (b2) an N-substituted maleimide, (b3) at least
one member selected from the group consising of
tetrahydrofuran-2-yl (meth)acrylate,

tetrahydrofuran-3-yl (meth)acrylate,

tetrahydrofurfuryl (meth)acrylate,

tetrahydrofurfuryl (meth)acrylate,

2- (tetrahydrofurfuryloxy)ethyl (meth)acrylate,

2- (3-tetrahydrofurfuryloxy)ethyl (meth)acrylate,
[2—(meth)acryloyloxyethyl](tetrahydrofuran—z—yl)phthalate,
{2-(meth)acryloyloxyethyl}(tetrahydrofuran-B—yl)phthalate,
[2~(meth)acryloyloxyethyl](tetrahydrofuran—z—yl)succinate,
[2—(meth)acryloyloxyethyl}(tetrahydrofuran—3~y1)succinate,
[2~(meth)acryloyloxyethyl]}tetrahydrofurfuryl)phthalate,
[2—(meth)acryloyloxyethyl](tetrahydrofurfuryl)succinate,
tetrahydrofuran-2-yl 2- (meth)acryloyloxypropionate,
tetrahydrofuran-3-yl 2- (meth)acryloyloxypropionate,
tetrahydrofurfuryl 2-(meth)acryloyloxypropionate,

3-tetrahydrofurfuryl 2- (meth)acryloyloxypropionate,



tetrahydrofuran-3-yl (neth)acrylate, 15 tetrahydrofurfuryl
(meth)acrylate, tetrahydrofurfuryl (neth)acrylate,

2- (tetrahydrofurfuryl oxy)ethyl (neth)acrylate,

2- (3-tetrahydrofurfuryl oxy)ethyl (neth)acrytate,

[ 2- (et h) acryl oyl oxyet hyl ) (t et rahydr of uran- 2-yl ) pht hal at e,

20[ 2- (et h) aceyl(optoahetthgiht fety ki of hylare 3md Diphidighaig oxy -

[ 2- (met h) acryl oyl oxyet hyl | (t etrahydrof uran-2-yl)succi nate,

[ 2- (et h) acr ybogbogpatayl ] (t et rahydr of ur an- 3-yl ) succi nat e,

[ 2- (met h) acryl oyl oxyet hyl ] (tetrahydrof urfuryl)phthal ate,

[ 2- (et h) acr yReyBekgerahyftoEur fimyylt afyrduhyl )sueetigtery?pyloxy -
tetrahydrof uran-2-y1l 2-(neth)acryl oyl oxypropi onat e,

t et r ahydr of urgnogignaRe( net h) acryl oyl oxypr opi onat e,
tetrahydrofurfuryl 2-(nmeth)acryl oyl oxypropi onate,

3-t et rahydr of UEebrghydroheran azryl oyxoxyriop dratzsne 72

2- (tetrahydrofurfuryl oxy)ethyl 2-(neth)acryl oyl oxypropionate,

2- ( 3-t et r ahydEeturhudybdnyFernydbx - ety demdand oxypr opi onate, 5
(tetrahydrofuran-2-yl)oxy-p-vinyl benzene,
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2- (tetrahydrofurfuryl oxy) et hoxy-p-vinyl benzene,
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A color filter having a colored | ayer forned of 15 the radiation
sensi ti vé%onﬁ%si‘??%ﬁahﬁ@r@%‘ﬁlﬁ#%@é?w rtedl lveysrl ofetdleaiom and 3(b4) an

color liquid crystal display device having the color filter of claim
2 unsaturated compound different from said (bil), (b2) and

(b3).

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

colored layer of claim 1,

3. A color liguid crystal display device having the

color filter of claim 2.





