1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG A COLORED LAYER AND COLOR
FILTER Field of the Invention 5 The present invention relates to a
radi ati on sensitive conposition for formng a colored |ayer, a nethod of
formng a colored |ayer, a color filter and a color liquid crystal display
device. Mre specifically, it relates to a radiation sensitive conposition
used to forma colored |ayer useful 10 for the manufacture of a color filter
for use in a KADIENICN SENSICTVESEOMEGS DIMT AN FORCRORMMING QUCILORESIIAYRE Spl ay
or a color inmage pick-up device, a nethod of formng a colored |Iayer from
the radiation sensitive conpositi®P PP FL4THR er conprising a col ored
| ayer fornmed fromthe radiation 15 sensitive conposition and a color liquid
crystal display device conprising the color filter. Description of the
Prior Art ForFienlgl mefhdfhectlnwerndficm col or filter by using a 20 radiation
sensitive_conpositign for formn .col ored | ayer t.here is known a nethod
for obtaiRi ng col orT%ﬁ %‘?%e% lf‘é’%l?i%ﬁ&n ﬁeg%%ﬁ %8 % irra%lgf:lfﬁes?réﬁﬁ Y%n
sensitive conpsipdd idEorf sty @ €61l 6red lagpal, QinexHddsEr BdEmitig a
substrate conprising a light screening |ayer having a desired pattern, 25
exposi ng t he TERIHFFS iLE¥EEo Paﬁ?b??o?llg]t%%@g?ﬁi a Sﬁgf”énﬁ%‘l“lq’\d%ﬁ%?gtaal desired
pattern (10 R JPIR) 680148, AMaBRALI Fica ity 1R d Bvks £ UIAM AW dddie
exposed coating TiI'mto dissolve and renove an unexposed portion and
post - baki ng t$ens idsiret aepasddtiiang usieldmtion farwl @anobeeed okayer anseffulpl at e
(see 30 {B—A -1@4502 a iP—A 3-5323%) éé?e t%rn1"JPTA" as_used herein
nmeans an “CuneX@m HE(T ASHEF Eﬁgﬁa‘i? & Bht oﬂﬁbﬁ o la tolf'f"r)s.m\ﬁﬁa]ﬁrh col or
filter is mansf acdflierstilyn thpe coBbROLLqit® dmeitatl @Iisﬁﬂa?i brV& €sImosition
e

for formng a colored layer is generally applied to t substrate by spin 2
image pick-up device, a method of forming a colored layer

from the radiation sensitive composition, a color filter
comprising a colored layer formed from the radiation
15 sensitive composition and a color liquid crystal display

device comprising the color filter.

Description of the Prior Art

For the manufacture of a color filter by using a
20 radiation sensitive composition for forming a colored layer,
there is known a method for obtaining color pixels by forming
a coating film of the radiation sensitive composition for
forming a colored layer on a substrate or a substrate
comprising a light screening layer having a desired pattern,
25 exposing the coating film to radiation through a photomask
having a desired pattern (to be referred to as “exposure”
hereinafter), developing the exposed coating film to
dissolve and remove an unexposed portion and post-baking the
developed coating film in a clean oven or on a hot plate (see
30 JP-A 2-144502 and JP-A 3-53201) (the term "JP-A" as used
herein means an "unexamined published Japanese Patent
Application"). When a color filter is manufactured by this
method, the radiation sensitive composition for forming a

colored layer is generally applied to the substrate by spin



coating. As the size of a substrate is becom ng bigger, the coating
technique is shifting to slit-and-spin coating or spinless coating.
However, as a slit nozzle is used in the slit-and-spin 5 coating and
spinless coating, coatability and yield problens arise due to the use of
the slit nozzle. That is, as the contampation of the slit nozzle by the
radi ati on sensitive conposition for formng a colored |ayer cannot be
avoi ded, thecsaepnef AsahengltdefshisubsizAdte is begomirg bilggexhi shé0
cleaning step, the slit nozzle is generally cleaned wth.a prine _solvent
For ther adi LPBhoRdnks FROERE AR Y A S P A5 SBeforBatRRgopT
However, mhensﬁhﬁléggigé&@ﬂngsensitive conposition for formng a col ored
| ayer has |low solubility in the prime solvent, it remains in a nozzle 15
portion as a bunp, Howewsy. @sudiigthnoBriasis weedaintthesglitsangrABdnin t he

traveling dir | f ; |t aod SadPH d y e and
that a drisgd %?%%8’3?%6%& %ﬁjéﬂf)%éa%i%gg&gﬁgée%%%'fsl ve cdfnggé&ll%lﬁd ?g?ﬁ?%‘?% ng a
col ored | ayerartisepduanto adherese tof ttiee saibist mredzz 0. behareia,datechewi th 20

the result of a reduction in yield, K Therefore, the soJlvent re-solubility of
the dried proB0RE2BIREhLOD KF iheoﬁlﬁ%ﬁlﬂzﬁ]\%gycﬁ%&? St FoFePSERNG a

col ored | ayer cbppb8PibAMNor AldrHY at BE16PEAELA Pér aridtt Bel §YoRBEFUCt Can
be suppressed by using a high-boiling point solvent in the 25 radiation

sensi tive conpbei step dorckantying thecslotenoralerisinequingd i dol this

evapor at he _highi:hqil| | nt I C r l.cking
occurs o‘ra“{ hec\%‘gﬁﬁﬁgb%%‘ggRﬁeﬂé‘;ﬁ':%s%gggﬂgng%%%%%%wgg%dz&ﬁ% d
productivity. pAtmer dobgehd fohetlselmmiiamiocf semsittipe aotpblsdtdasnufibrof the

hi gh-boi ling 30 poi nt sol yent here arjses a problemthat, .in.the step of
vacuum baki ng Pﬁ&?%?a’??iﬂ%@n@?’t’?%e HSYS i Hg‘ef’og]hef SPAEAG I8 col or ed
| ayer after CQ@hEmgiinB&n?{béi@i@@'ﬁ&r ot ed dd dre aaRRes hkisonogppear

to the surface of the coating filmduring the evaporation of the sol vent

and remai n solubility in the prime solvent, it remains in a nozzle

15 portion as a bump, thereby causing problems that a streak

is formed in the traveling direction of the nozzle when it

is applied to the substrate and that a dried product of the

radiation sensitive composition for forming a colored layer

drops and adheres to the substrate to become a defect with

20 the result of a reduction in yield. Therefore, the solvent

re-solubility of the dried product of the radiation sensitive

composition for forming a colored layer is important.

Although the formation of the dried product can be
suppressed by using a high-boiling point solvent in the

25 radiation sensitive composition for forming a colored layer,

it is difficult to evaporate the high-boiling point solvent

completely, whereby sticking occurs or the vacuum baking time

is prolonged, thereby reducing productivity. According to

the selection of the type and the amount of the high-boiling

30 point solvent, there arises a problem that, in the step of

vacuum baking the radiation sensitive composition for

forming a colored layer after coating, fine air bubbles

contained in the composition appear to the surface of the

coating film during the evaporation of the solvent and remain



3 as crater-like defects (to be referred to as "bunpi ng hol es”

hereinafter) after drying. Summary of the Invention 5 It is an object of the
present invention to provide a radiation sensitive conposition for form ng
a colored | ayer which has solved the above problens and rarely produces a
bunmpi ng hol e and whose dried product of the conposition forned in a slit
nozzl e has high solvent re-solubility. 10 It is another object of the
present invena$ aratemprldkieddefachet tadbefrdfmmeryte @l druagingybolésdm t he
above radiation sensitive gconposition of the present invention. It is stil
anot her obj ectebFIERE ks ﬁﬁégﬁék¥ﬁq%ﬁl to provide a color filter having a
colored layer forned from 15 the above radiation sensitive conposition of
the present invention and a liquid crystal display device conprising the
color filter.SUpa¥Y opf cehe HWEHAAOt ages of the present invention will

become apparent frop tyie JpldoWng Gegeld @:B:ie%ng_zQn%ﬁtkeﬁ?%%?ﬁ%d he

present invention have conducte i ntensi ve studies to achi eve t he above
obj ects and havediefridn sdredivthaencampos yehen donpfoming ey lared/lageet at e as

an essential_ ¢ nent is used as.the salvent used in the radiation
sensitive co Bgﬁgﬁlo}b ?f%?ls‘feocfrﬁqheg 3bav§ c?lr@é CAfef 253 ReYsBFPERESS &
re-sol ubi | it yp@hpangrhéTe Pivdlumosd died Fhcthican ofsems tdowposapesi tion is
significantly inproved and_the formation of a bunping hol e can be

si gni fi cant | yfauppdeined. slihnerekeas dvidh issH Ve Beersodeddipitished based
on this {4 nding. 3&é§ga${o?c'hr{é% 619;’3&@@&@?&?&&89{@%k,%tﬂt.ikhgéé}%ovié‘g above

obj ects and advant ages e present invention arée attaine a radiation
sensi ti ve conposettharh offofofwimg rgcalovedri=drer dyem, tive @avel ngdidyian

colorant, (B) an oL kal ! cSRL80LE LS4 end Dr R Yrthgltigpe! monomer, (D)

It is still another object of the present invention
to provide a color filter having a colored layer formed from

15 the above radiation sensitive composition of the present
invention and a liquid crystal display device comprising the
color filter.

Other objects and advantages of the present invention
will become apparent from the following description.

20 The inventors of the present invention have conducted
intensive studies to achieve the above objects and have found
that when a solvent comprising cyclohexyl acetate as an
essential component is used as the solvent used in the
radiation sensitive composition for forming a colored layer,

25 the solvent re-solubility of a dried product of the radiation
sensitive composition is significantly improved and the
formation of a bumping hole can be significantly suppressed.
The present invention has been accomplished based on this
finding.

30 According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a radiation sensitive composition for forming a colored
layer, comprising (A) a colorant, (B) analkali-soluble resin,

(C) a polyfunctional monomer, (D) a photopolymerization



4 initiator and (E) a solvent, wherein the solvent (E) contains 5 to 40 wtk
of cycl ohexyl acetate. The expression "colored |ayer" used herein neans a
S layer conposed of pixels and/or a black matrix for use in a color filter.
According to the present invention, secondly, the above objects and

advant ages of the present invention are gttained by a nethod of formng a
colored |l ayer, conprising 10 the followng steps (1) to (4): (1) formng a
coating filmpiidierabarel r @ al iswlvesry)Siwhereigonposition for formng a
colored | ayer on a substrate ga) exposi ng at | east %?rt of the coating
filmto 15 radiatitdie 3 picRGteR@sc atPnd O WEM 9ft EYCeRPBEYte; and
(4) heating the.cpaling f|In1after devel opnent. According to the present
invention, thirdly, the above objects and advantages of the present

i nvention are attmﬁhﬁjeXFIdﬂﬁMQHuﬂG@dO&BﬁtéaybaV|nged bekeindmeaneraf or med

fromthe abov radj a s |t|o Q form.ng colored | ayer.
Accor di ng%to f?‘n}é pr(%a%"g "'z‘elénwrakrsnplxee‘L & fourg} Ep§| ggérlx F\g tahavet bj ects
and advant ages @b1dhef Prament |nvent|on are attained by a color liquid

crystal display device 25 conpr|3|n%1the abgve color filter. _The present
invention will be RESAEHAL 40 FeaPresRteilRYSAELONRAEPSPPEAYseREEL i ve

composi L on 1 Qhobord ke G R diudles 32 thefbrgbatanhvedbeofiohpgant in

the present inventionis not limted "to a particul ar I's suitably
sel ect ed accoatiiapned byt hemapmcﬂcmft |fommpugp@s@hjretd1éawbtra| cemprosongfilter.

It may lieo a ghgngghmgl eg osrte U(165| |P4I’)I ng matter.
(1) forming a coating film of the above radiation
sensitive composition for forming a colored layer on a
substrate;
(2) exposing at least part of the coating film to
15 radiation;
(3) developing the coating film after exposure; and
(4) heating the coating film after development.
According to the present invention, thirdly, the above
objects and advantages of the present invention are attained
20 by a color filter having a colored layer formed from the above
radiation sensitive composition for forming a colored layer.
According to the present invention, in the fourth place,
the above objects and advantages of the present invention
are attained by a color liquid crystal display device

25 comprising the above color filter.

The present invention will be described in detail
hereinunder.

Radiation sensitive composition for forming a colored layer

30 - (A) colorant -
The colorant in the present invention is not limited
to a particular color and is suitably selected according to
the application purpose of the obtained color filter. It

may be a pigment, dye or natural coloring matter.



5 Since the devel opnment of a high-purity and high-transm ssion col or and
heat resistance are required for a color filter, a colorant having high
col or developability and high resistance to thernal deconposition is
preferred S as the colorant in the present invention. An organic or

i norganic pignent is preferred, and an organi c pigment and/or carbon bl ack
are/is particularly preferred. Exanples of the above organic pignent are
conmpounds  cl assi f sedcentheadgirelppénpi Eeat i Gle o€ thg 4rd col or index 10
(C.1.; issued by The Society of Dyers and Col ourists), specificall
conpounds haWigd tHersRiLsGHORGC 4P b AnARRL rE€1Ft?nﬁﬁrﬂ5‘@r§eq€lr§d fﬁﬂ@rrent

Yel low 83, Cj coEbgnPﬁté(lel |a0¥°."oig§an§ ﬂa\rldg'ﬁ‘iﬁ cgﬂbf%vj:% pabillith gment
Yel | ow 139, & °F: Pi gnent  Yel | 0, ment Yel lTow 151, C.

Pi gment Yel | @nd15129kcrES1Bmgnsnt Wethemnamde@mpoagxmtla@nmm Cl.

Pi gnent gel |_ow 5c cfor ] Yel | QW SQhVCn Pi gnent _Yel l.ow 166, C. 1.
Pi gnent Yel |l S CH°rap; grrent ePr6& 175 ana El'zn e Yel 1Bw 185: 20

C. 1. Pignent 1\‘idﬂg%lnll:9p1§3nént Risgifstie Mea , e&n&&n éxdan it gignent \ird Rir 29,
Cl. Pigment Violet 32, C. 1. Pignent Violet 36 and C._.I. Pignent Violet 38;

C.1. Pignent RRéPoryplack are/dseRarkiquisrlycPrefergadnt Red 206, C. 1.

Pi gnent Red 207, C; | C?é(ﬁ

Pi gment Red 215, C.Elk.amgllggﬁif gglg %%gvegofgaxgil,cg%%meégtg agigeg ' ‘Egl gnent
Red 224, C. | cllaiagaimited?edtgzﬁgroapl of Riigment sRecc@d@indg.tlo cPlgneimdeRed 243,
C.I.Plg nt 245 o I C.l. Pi nt Red 255, C

i girent “Teq God dnd 2545 BYHBE: Shsaesyentspvers ShiiTRletEfees i

Pi gnent Bl ue s&difl(édllfic@iﬁﬁd&md@ havihg4rhe. FolPogimat cBloe dvaéxand C. .

Pi gment Bl ue 60 C.l. Pigment Geen 7 and C.I. Pigment Geen 36; and C.I.
pi gment Bl ack(Q: Tarld eMbexS:gnent Bl ack 7.

C.I. Pigment Yellow 83, C.I. Pigment Yellow 128, C.I. Pigment
Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment Yellow 150,

15 C.I. Pigment Yellow 151, C.I. Pigment Yellow 152, C.T.
Pigment Yellow 153, C.I. Pigment Yellow 154, C.I. Pigment
Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment Yellow 166,
C.I. Pigment Yellow 168, C.I. Pigment Yellow 175 and C.I.
Pigment Yellow 185;

20 C.I. Pigment Violet 19, C.I. Pigment Violet 23, C.I. Pigment
Violet 29, C.I. Pigment Violet 32, C.I. Pigment Violet 36
and C.I. Pigment Violet 38;

C.I. Pigment Red 177, C.I. Pigment Red 202, C.I. Pigment Red
206, C.I. Pigment Red 207, C.I. Pigment Red 208, C.I. Pigment

25 Red 209, C.I. Pigment Red 215, C.I. Pigment Red 216, C.I.
Pigment Red 220, C.I. Pigment Red 224, C.I. Pigment Red 226,
C.I. Pigment Red 242, C.I. Pigment Red 243, C.I. Pigment Red
245, C.I. Pigment Red 254, C.I. Pigment Red 255, C.I. Pigment
Red 264 and C.I. Pigment Red 265;

300 C.I. Pigment Blue 15, C.I. Pigment Blue 15:3, C.I. Pigment
Blue 15:4, C.I. Pigment Blue 15:6 and C.I. Pigment Blue 60;
C.I. Pigment Green 7 and C.I. Pigment Green 36; and
C.I. Pigment Black 1 and C.I. Pigment Black 7.

The above organic pigments may be used alone or in



The above organic pignments may be used alone or in 6 conbination of two or
nore. The above organic pignents nmay be purified by sulfuric acid
re-crystallization, solvent cleaning or a conbination thereof before use. 5
Exanpl es of the above inorganic pignent include titanium oxide, barium

sul fate, calciumcarbonate, zinc white, g¢ead sulfate, yellow | ead, zinc
yellow, red iron oxide (red iron oxide (Il11)), cadmumred, ultramarine,
Prussi an bl usomsinatioinaiXitdes @reedrecobal t green, anber, titanium 10

bl ack, synthetic irgQn b] ack and carbon bl ack. These inorgani c pignments nmay
be Used al one or i FHSBRAVRAHIIS PLABCRES MaveDe B FHRH DY Fmi c

sensi tive CONNOS] tieQrhQta91%hRond §6196RE d1EHiY okhs EbRSEMcidyention
is used to formpixels, 15 one or nore organic pignents are preferably used

as the col or arhexanf Wrfipnehaiseadi ati on sensitive conposition for fornming a

col ored I%yer S U%E%H&ﬁe%oggg% Igggvgaghégg?hggcggé?§§§?igéggééc pi gnent s

and/ or carbon bl acks are preferably "use anpl es of

t he carbon blettanied dxidd heddumisudfatel, aabkack Gatbbratac! ddacf urnace
bl acks such as SAP, SAF-HS, | SAF, |SAF-LS, | SAF-HS, HAF, RAF-LS, HAF-HS,
NAF, FEF, FEPIMSe. 3RRA BRERNG. ¥RELPY 1e@ok zEreyenloYo &8f iNoBsaxiqeer nal
bllacks such apgrdd janfh Mﬂz:idanqimff?iy'@e&ﬁnimna%d?ﬁl{bsﬁsﬂﬁéb%@ém may be

used alone or in combination of two or nore. I'n the present invention, the

surface of thelpar tdhtamiug ctidlepiggeent eababt gpeennadmenpdtitanivy a

pOYTEr 9 OBl AL o 0 IR 3Rl Rl (0 Surace o

and commerci al |y avEidsblimqr@lapier pigmentel mgonBesused dlsperstngna pi gnent.
combination of two or more.

When the radiation sensitive composition for forming
a colored layer of the present invention is used to formpixels,

15 one or more organic pigments are preferably used as the
colorant and when the radiation sensitive composition for
forming a colored layer is used to form a black matrix, two
or more organic pigments and/or carbon blacks are preferably
used as the colorant.

20 Examples of the carbon black used for the formation
of a black matrix include furnace blacks such as SAF, SAF-HS,
ISAF, ISAF-LS, ISAF-HS, HAF, HAF-LS, HAF-HS, NAF, FEF, FEF-HS,
SRF, SRF-LM, SRF-LS, GPF, ECF, N-339 and N-351; thermal
blacks such as FT and MT; and acetylene black.

25 These carbon blacks may be used alone or in combination
of two or more.

In the present invention, the surface of the particle
of the pigment may be optionally modified by a polymer before
use. Examples of the polymer used to modify the surface of

30 the particle of the pigment include polymers disclosed by
JP-A 8-259876 and commercially available polymers and
oligomers for dispersing a pigment.

The colorant in the present invention may be optionally

used in conjunction with a dispersant.



The colorant in the present invention may be optionally wused in conjunction
with a dispersant. 7 The dispersant is, for exanple, a cationic, anionic,
noni oni ¢, anpholytic, silicone-based or fluorine-based surfactant. Exanples
of the above surfactant include 5 pol yoxyethyl ene al kyl ethers such as

pol yoxyet hyl ene | auryl ether, polyoxyethylene stearyl ether and

pol yoxyet hyl ene ol eyl ether; polyoxyethyl ene al kyl phenyl ethers such as

pol yoxyet hyl ene n- eakyapSseysast ey, T @szlam%mégtayé@@fonib,nmld@h%nyl

et her; polyethyl ene glycol diesters such as 10 polyethyl ene gl ycol di l aurate
and pol yet hynesd ogiifoolamplliodyEacat 811ieppethasedt oy Htueriredpasedatty acid
nodi fi ed pogﬂ¥§éyég tertiary am ne nodified pol yuret hanes; and

pol yet hyl ene |nines.n+Hese surfactants are available on the narket under
the trade nanes of EKBmpdEsShifnthésab&henseafactiintCoincide )
Kyoei sha Chem cal Co. ., Ltd.)., Top (of Tokem Products Co. , Ltd.) ,
Vbgaf ac (5F - BETEIEFHHEnS AL SHRR ST &S POy ORRSERY bEAS AT M
Linmted), AsatineXuyd eswlebens(:earﬁaétn&aaﬁdcgel{éiﬁean lene

D sper byk-101, 103, 107, 110, 111, 115, 130, 160, 161, 162, 163, 164, 165,
20 166, 170, clgyl edherz0p0lysayetbylepe BYKYtnbhengl japherKKFucSAsperse

526000, 527005 FUVEIA6 Fof-SRuraPacEIE, CrigT) and HOLRRIE Ry e s 7k

4540, 4550 antndRAGhebFRAtRRG8podPeshy2end, glipds]l dADEdk erdxucH 330 and 25
4800, and EFKA Pol ymer 400, 401, 402, 403, 45Q, 451 and.453 (of FFKA

Shom cal S R0 Ya e a1y, Aldaunete aparecrzslhtions aiveal conbi nat i on
of two or nDrgstEraEUBbrBl thREF sty aet andst SrP! Fakitgbhyi &ndirti®a 30 or

| ess by weight, nore preferably O to 30 parts by weight based on 100 parts
by wei ght of RH&esfiSsrsanttertiary amine modified polyurethanes; and

, Pol yfl ow (of

polyethylene imines. These surfactants are available on the
market undexr the trade names of KP (of Shin-Etsu Chemical,
15 Co., Ltd.), Polyflow (of Kyoeisha Chemical Co., Ltd.), F Top
(of Tokem Products Co., Ltd.), Megafac (of Dainippon Ink and
Chemicals, Inc.), Florade (of Sumitomo 3M Limited), Asahi
Guard and Surflon (of Asahi Glass Co., Ltd.), Disperbyk-101,
103, 107, 110, 111, 115, 130, 160, 161, 162, 163, 164, 165,
20 166, 170, 180, 182, 2000 and 2001 (of BYK Chemie Japan KK),
Solsperse S5000, S12000, S13240, S13940, S17000, S20000,
S22000, S24000, S24000GR, S26000, S27000 and 528000 (of
Avicia Co., Ltd.), and EFKA46, 47, 48, 745, 4540, 4550 and
6750, EFKA LP4008, 4009, 4010, 4015, 4050, 4055, 4560 and
25 4800, and EFKA Polymer400, 401, 402, 403, 450, 451 and 453
(of EFKA Chemicals, Co., Ltd.).
These surfactants may be used alone or in combination
of two or more.
The amount of the surfactant is preferably 50 parts
30 or less by weight, more preferably 0 to 30 parts by weight
based on 100 parts by weight of the colorant.
In the present invention, the radiation sensitive
resin composition can be prepared by a suitable method. When

a pigment is used as the colorant, preferably, it is mixed



In the present invention, the radiation sensitive resin conposition can be
prepared by a suitable nethod. When a pignent is used as the col orant,
preferably, it is mixed 8 wth and dispersed into a solvent in the presence
of a dispersant while it is ground by a bead m Il or roll mll together
with the alkali-soluble resin (B) which wgll be described hereinafter as
required to prepare a pignent 5 dispersion which is then mxed with the
conponents (Byitlo arid)didpersed |intdze aledvidnrd ihetiienpkeeencéhefagount of
the dispersant, for the preparation of the Bignent di spersion is preferably
100 parts or ¢%§£F¥ﬁﬁ“%mﬂﬂﬁi? Yord Frongcabyyaobsagomidd Par¥elbymivet ght,

much more 10 pE&d@iablyi th tthe’ G RAILS M uiledes iRaT(BY CuhachywRief geabl y 10
to 50 parts by wei ght based on 100 partsqby wei ght of the pignment. \Wen the
amount of t hede$epidrehrhetsinafitpy ashaequig@edpdot prigpanei ghpiguent| opability
may be inpaired, The. sol ed.for f. p raiio [ 15

di sper si g% na@l%%ellh%len i%gl@}f &sst %éleglolm%%fi ?E?ﬁmg%%hg%g%?ﬁgﬁtégdgésfﬁ%ed

herei naft er arg) metyidie wilkl sssrelegcudiddd e infafaera sol vent which is added
to the pignent dispersion in the step of pregaring the final radiation

sensitive conpositi oUWy Afnghe SosBeEgaphy EPT bR TRECBHAM OO he

sol vent for t{ge 0f LR I irdilh i @PRHerdbiRendbopakesPeef e68d!py, 500 to
1, 000 parts by \?\%i ght, rror%frprleferabl y 700 topgoo pg?t ssby wei ght ‘based on

100 parts bywewdlht mofretpree fe gl 0. Botprldfapar thbypreimit, dushenaion by
using D90 Shbleratiy 4 BSOS PRy APNE R 0K RO o
conpri sing a pbgrensd, parssimenteight badedpst S0t papt efiey aldighthoFethd 1S
cooled with copling water or the |like. The fi]Jling rate of_the beads is
b ef rabl y SOPLEMGE: 1 WRSTOF henEmEURECPt it iRPaRaAE ARLERESBIEIAR of ¢ he
pi gnent 100 parts by weight, developability may be impaired.

The solvent used for the preparation of the pigment

15 dispersion may be identical to the solvent (E) which will
be described hereinafter and may be the same or different
from a solvent which is added to the pigment dispersion in
the step of preparing the final radiation sensitive
composition for forming a colored layer.

20 The amount of the solvent for the preparation of the
pigment dispersion is preferably 500 to 1,000 parts by weight,
more preferably 700 to 900 parts by weight based on 100 parts
by weight of the pigment.

To prepare the pigment dispersion by using a bead mill,

25 glass beads or titania beads having a diameter of about 0.5
to 10 mm are used to mix and disperse the pigment mixed
solution comprising a pigment, a solvent and a dispersant
preferably while it is cooled with cooling water or the like.

The filling rate of the beads is preferably 50 to 80 %

30 of the capacity of the mill, and the amount of the pigment
mixed solution injected is about 20 to 50 % of the capacity
of the mill. The treating time is preferably 2 to 50 hours,
more preferably 2 to 25 hours.

To prepare the pigment dispersion by using a roll mill,



m xed solution injected is about 20 to 50 % of the capacity of the mll.
The treating time is preferably 2 to 50 hours, nore preferably 2 to 25
hours. To prepare the pignment dispersion by using aroll mlIl, 9 a
three-roll mll or two-roll mll is used to mx and disperse the pignent
m xed solution preferably while it is cooded with cooling water or the
like. The interval between rolls is preferably 10 mor less, 5 and the
shearing forcethgepreblatill ebavo ]&aldyrﬁiBB(is dded tbrmeﬁt ahd didperse

referably 2 to 50 hours referably o 25
gl kal i - so?/ubl‘éhef Eéﬂﬂenid"*Pﬁé{ aPE‘AH-OE@rL?&eéaP éﬁ‘fmlne t’-ﬁeli)f:é’g’éﬁfi ifkent i on

is not parti&ihBidy ,,}dggrtef;} idthd t1ik@rves as a binder for the colorant (A)
and has solubility Tn a developer, particularly preferably an alkali

devel oper, which i SFhes kot enva hie toeeal vphbst sspepf ofakal x 40qm birl Tass,
mnuf act Ul ng, By 0858y o 48 KOTe SXATRL s dod o R SEELEPL 30 A, 50RLY TeF, O 2

pol yneri zabl e unsat ura I g an group such as
car boxyl gr oupregthiampltiienehyidr pxgkegablp Drtcs dlof houesachdransre Hétuely

copol yneri zabl e unsat urated nononer (to be referred to as "copolynerizable
unsat ur at ed nonoher® MR nafter). 20 Exanpl es of the pol ynerizable

unsat urated nononer having a car boxyl group (to be referred to as "carboxyl
group-cont ai ni ng unsaturated nononer” hereinafter) include unsaturated
monocar boxyl it &) dslkakr selylnks esderylic acid, crotonic acid,

a-chl or ogeryli ¢ aci andyGhINBIGAE! fos 28 HIHLUESLELRS! SALBREYLAC A1 ds
and anhydri des thereof suc as nm ¢ anh I'dée, umari c
acid, itaconimotcpaiticulendy d iaritted |1<fe,1tcse|raeenas acbth;xdeirtf@cotrﬂec

aphyride | andfEsasell, S6Adag MR B Bl IEaE RO, L, 251 £, 10 0
mono[ (et h) acpyé £t oXWAl dey | d Bed 16 Weife 1B,y GRLRBXY LI Gsed in the
development step of a color filter manufacturing process.

15 For example, it is preferably a copolymer of a polymerizable
unsaturated monomer having an acid functional group such as
carboxyl group, phenolic hydroxyl group or sulfonic acid and
other copolymerizable unsaturated monomer (to be referred
to as “copolymerizable unsaturated monomer” hereinafter).

20 Examples of the polymerizable unsaturated monomer
having a carboxyl group (to be referred to as “carboxyl
group-containing unsaturated monomer” hereinafter) include
unsaturated monocarboxylic acids such as (meth)acrylic acid,
crotonic acid, a-chloroacrylic acid and cinnamic acid;

25 unsaturated dicarboxylic acids and anhydrides thereof such
asmaleicacid, maleic anhydride, fumaric acid, itaconic acid,
itaconic anhydride, citraconic acid, citraconic anhydride
and mesaconic acid; unsaturated polycarboxylic acids having
three or more carboxyl groups and anhydrides thereof;

30 wmono[(meth)acryloyloxyalkyllesters of a polycarboxylic
acid having two or more carboxyl groups such as
mono [2- (meth) acryloyloxyethyl] succinate and
mono [2- (meth)acryloyloxyethyl]l phthalate; and

mono (meth) acrylates of a polymer having a carboxyl group and



acid having two or nore carboxyl groups such as

nono[ 2- (et h) acryl oyl oxyet hyl ) succi nate and

nono[ 2- (et h) acryl oyl oxyet hyl ] pht hal at e; and nono (nmeth) acrylates of a

pol ymer having a carboxyl group and 10 a hydroxyl group at both termnals
such as m carboxypol ycaprol act one nono(ggth)acrylate. Qut of these carboxyl
group-contai ni ng unsaturated nononers, (neth)acrylic acid, 5 nono[2-(neth)

acryl oyl oxyetdyydtsgrnairounct Botd kexwpakieapuehagsone nono(neth)acryl ate
are particularly preferred. The above carboxyl group-containing unsaturated
monomers nay ®eCYERKYPAMCIRTIRciOns mencdmesh) pgsydrtaore. 10 Exanpl es of

the pol ymerizabl e upgaigs %%%@e”%'&%%k "ﬂ%kBﬁp%Bﬁ@Q?ﬁiﬁ% hy s QY e PUP

i ncl ude o- hydroxystyrene, r oxys yrene p- hydr oxystyrene,
0- hydr oxy- a- rmesrnymests,.r eW@thﬁﬁwlaxya@-met hyl styrene,

p- hydr oxy-a- net Syl hydr 0x | mal.ei.m de

N-m hydr ofyph%% %/tm gme%r}geacéwg' %Pﬁ‘yﬁégwg}éb‘ﬁgﬁyﬁ&& SPF%I de These

pol yneri zabl ey LUESAb sk 7 STy FEBESTE] &t i intthoA mlte) Alory, 1Rk dr @x¥l group nay be
used alone or in conblnatlon of two or nore. 20 Exanples of the

pol yner i zabl PURsHEIA3E 188 BRSH&GF®A -havi ng a sul fonic acid group include
| soprenesul fonic acifl M <SiHRge° Wrbapl CoRthini ThoagsReLYAEL) o0l ©

unsat urated nononers having a ni'c acid group e used alone or in
conbi nati on aﬂonczﬁenmambmsaed Ei@npl @% igf cpmbloepcbyrmf itwgbbr maoreat ur at ed

rononer gl e SLAIYTELS HAYLAS AIROR AL ILAEXEN SRR o

(et h) acr yl atleavied \& phenbl i c( hpdbgael \Wratg dndlude o- hydroxystyrene
m-hydroxystyrene, p-hydroxystyrene,
o-hydroxy-a-methylstyrene, m-hydroxy-a-methylstyrene,
p-hydroxy-a-methylstyrene, N-o-hydroxyphenylmaleimide,

15 N-m-hydroxyphenylmaleimide and
N-p-hydroxyphenylmaleimide.

These polymerizable unsaturated monomers having a
phenolic hydroxyl group may be used alone or in combination
of two or more.

20 Examples of the polymerizable unsaturated monomer
having a sulfonic acid group include isoprenesulfonic acid
and p-styrenesulfonic acid.

These polymerizable unsaturated monomers having a
sulfonic acid group may be used alone or in combination of

25 two or more.

Examples of the copolymerizable unsaturated monomer
include macromonomers having a mono (meth)acryloyl group at
a terminal of a polymer molecular chain such as polystyrene,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate and

30 polysiloxane (to be simply referred to as “macromonomers”
hereinafter); N-substituted maleimides such as
N- (substituted) arylmaleimides including N-phenylmaleimide,
N-o-methylphenylmaleimide, N-m-methylphenylmaleimide,
N-p-methylphenylmaleimide, N-o-methoxyphenylmaleimide,



30 polysiloxane (to be sinply referred to as "macronononers” hereinafter);
N-substituted mal ei m des such as N-(substituted)aryl nmal ei mdes including
N- phenyl mal ei mi de, N o-net hyl phenyl mal ei m de, N-m net hyl phenyl mal ei m de,
N p- et hyl phenyl mal ei m de, N-o0-net hoxyphenyl mal ei m de, 11

N- m met hoxyphenyl nmal ei m de and N-p-net hoxyphenyl mal ei m de, and

N-cycl ohexyl mal ei m de; aromati c vi nyl conpounds such as styrene,

a- net hyl st yr ene-metHoXypheny@ ha .l edimi By hha! Nighiane t KoM phedyImaRSmide,

p- chl orostyrene, o-nethoxystyrene, S m nethoxystyrene, p-nethoxystyrene,
0- vi nyl benzylafs NyrYcieherylheie Hyiden AfOmetiv v ERYE CONROUNGs BaGR AsTet hy|
et her, o-viny | gl yci Lo oM Y I cidyl. ether d

p- vi nyl benzylég ycCi (?yl aeﬁlﬁg%&lgﬁggﬁgg’sécﬂyégfgfz%%%ljr‘l%’ a"ﬁd’?—‘ﬁjts@yqef}%dene;
unsat ur at ed garvtiowlitatleeneucip-ahld@ostiymehe( nothebboyyaterene hyl

th | ate, n- | th late, |- | | ate, . n-butyl
(ot h) acr 51 ats meErREEE s B RerhpRySryeaBc b vERELRERE IS 1 puty)
(et h) acryl atethed-, hydranyadevzyliethyac eyhaie, p2vhugl BEy Ry DRt hyl

(nmeth)acrylate, 15 3-hydroxypropyl (neth)acrylate, 2-hydroxybutyl

(et h) acryl at%‘iheﬁrhfd‘ﬁ’d%yﬁﬁ’???y@Bﬁt’ﬁ)‘%’ﬂy?'é&‘%%" m= iRl xR ig1lycidyl

(et h) acryl at I ef I ; I h) e cl ohexyl
(meth)acryl ate:c,h p eaﬁlﬁ w&%%?rzﬁlgtlﬁggﬁﬁef(ﬁ%%ét %ﬁ?&ﬁﬁét ‘fg%r%/ ate, 20
2- phenoxyet hyindemst hhdckynedthy ]l itetdneey dneahytahed gaphoixy l@aeishiach @sat e,

(et by el atieeTd: AR asorbe. SRy o mERbI AT LR S Pk, cn-PERRES nyi
(et h) acryl at gnettH)Geatyapard, adi-@hvpy( MR ag aﬂ?%ete%n-butyl

2- hydr oxy- 3- phenoxypropyl (neth)acrylate and glycerol nono(neth)acrylate;
unsat ur at ed aifeidRIagaY Iad oy batyd (BgEh) a6T¥1akPnoEeAYPUEYRL h) acryl at e,

2-di et hyl am et cr iR acbdeghie. (metaTheepiary!, eIRLAYaRyYLR)E:
(meth)acrylate, 2-hydroxypropyl (meth)acrylate,

15 3-hydroxypropyl {(meth)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate,
4-hydroxybutyl {(meth)acrylate, allyl (meth)acrylate,
benzyl (meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, 2-methoxyethyl (meth)acrylate,

20 2-phenoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acrylate,
methoxypropylene glycol (meth)acrylate, methoxydipropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylate,

25 2-hydroxy-3-phenoxypropyl (meth)acrylate and glycerol
mono (meth) acrylate; unsaturated aminoalkyl carboxylates
such as 2-aminoethyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-aminopropyl (meth)acrylate,
2-dimethylaminopropyl acrylate, 3-aminopropyl

30 (meth)acrylate and 3-dimethylaminopropyl (meth)acrylate;
unsaturated glycidyl carboxylates such as glycidyl
(meth)acrylate; vinyl carboxylates such as vinyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate;

unsaturated ethers such as vinyl methyl ether, vinyl ethyl



2- di met hyl am nopropyl acrylate, 3-am nopropyl 30 (neth)acrylate and

3-di net hyl am nopropyl (neth)acrylate; wunsaturated glycidyl carboxyl ates
such as glycidyl (neth)acrylate; vinyl carboxylates such as vinyl acetate,
vinyl propionate, vinyl butyrate and vinyl benzoate; unsaturated ethers
such as vinyl nethyl ether, vinyl ethyl 13 ether and allyl glycidyl ether;
vi nyl cyani de conpounds such as (neth)acrylonitrile, a-chloroacrylonitrile

and vinyl i deitthexy aRBOE] 1 ¥NGALUE Al ek B KeT i Byt hoyini deTebhpachk i e,
a-chl oroacryl am de and N-2-hydroxyethyl 5 (meth)acrylam de; and aliphatic
conj ugat ed didhednefilrerylonidmidieadidesdlorogsrypaonifdidnl andprene. Qut of

t hese copol yrszi{]d;élaitﬁeené‘ r&t;e%n@Q%%ggd Sgﬁg%ﬁngﬁgﬁég N-substituted

mal ei m des, roxyet hyl (et h)acrylate, acrylate and
glycerol 10 ntnettneddyyelcanyil dx e oalchlprebetryddmitat anfl N -he- Hpdr @@ eHEY S,

pol ystyrene cr no and pol yneth nmet h) acryl at racr ononqner are
particul arl y”ﬁ%ﬁgﬁﬁ%ﬂ{ Su %if a%tﬁ\ékma +Sub PPPé?EﬁSnﬁ’r%ﬁ? diich as
N-phenyl mal ei 1] Semarmh e/ Cl idupodndlagidrictie orbpreaet.i cul arly preferred. 15
The above copol yneri zabl e unsaturated nononers nmay be wused alone or in

combi nation of two Q¥ Rfr &hefge COPOAYMPE2abkal HNE3TUEREEA CBOMOMPrS he
present ' | Vel indriode P Y Wisthlee faTRlijibeLer beflyhofPer npal POXY!
o) of a y 0

gr oup- cont ai ni hg copol yner erel nafter car box gr oup- cont ai ni ng
unsat ur at ed ntowetrteraanl &t e c dpoizyier (medahl) aconydater anddgirgnermel. The car boxyl

group-contai ni n opalyner jis referaQ%¥ copol yner %to be referred to as
"car boxy! ogrdw?%ﬁ?é)%f)rﬁ?fafla&fgﬁmr%e lf)r‘eédnergl“ha‘?nfép PR ORI S i xt ur e
cont ai Ni Ng 254 By s By K d wad r dcHdine0Rind Polgmetmguraked) gp9mBEeand (b)

at | east one selected fromthe group _consisting o pol ystyrehe

macr onononer , M3 YRANPNRY (3R DFGAAHeely preferred, and out of the

N-substituted maleimides, N-phenylmaleimide and
N-cyclohexylmaleimide are particularly preferred.

15 The above copolymerizable unsaturated monomers may be
used alone or in combination of two or more.

The preferred alkali-soluble resin in the present
invention is a copolymer (to be simply referred to as
“carboxyl group-containing copolymer” hereinafter) of a

20 carboxyl group-containing unsaturated monomer and a
copolymerizable unsaturated monomer.

The carboxyl group-containing copolymer is preferably
a copolymer (to be referred to as “carboxyl group-containing
copolymer (I)” hereinafter) of a monomer mixture containing

25 (a) a carboxyl group-containing unsaturated monomer and (b)
at least one selected from the group consisting of
polystyrene macromonomer, polymethyl (meth)acrylate
macromonomer, N-phenylmaleimide, N-cyclohexylmaleimide,
2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate and

30 glycerol (meth)acrylate and optionally (c) at least one
selected from the group consisting of styrene,
a-methylstyrene, methyl (meth)acrylate, allyl
(meth)acrylate and phenyl (meth)acrylate. It is

particularly preferably a copolymer (to be referred to as



macr onononer, N-phenyl mal ei m de, N-cycl ohexyl mal ei m de, 2-hydroxyet hyl
(nmeth)acryl ate, benzyl (meth)acrylate and 30 gl ycerol (neth)acrylate and
optionally (c) at |east one selected fromthe group consisting of styrene,
a- et hyl styrene, nmethyl (neth)acrylate, allyl (neth)acrylate and phenyl
(meth)acrylate. It is particularly prefgrably a copolynmer (to be referred
to as 13 "carboxyl group-containing copolynmer (lI1)" hereinafter) of a

mononer m Xt MeGreeRY Al 'cmp(@an@icrﬁrrg;%bbomwap- CONfaiHYYAG naedl upat ed
nmonomer conprising (meth)acrylic acid as an” essential ingredient and
optional | y Safmmey ReXhpra@optaingaget dly B cakoxak erguprepntaining

ci - carboxypo o, ( a . . t e sel ected
fromthe groh§§§§%§%§§§n§8%$8€§|§§$§%§§éﬁgréﬁﬁéﬁxééﬁgﬁfg;%ﬂﬁnﬁéﬁh%ﬁ

(et h) acryl aeeseatiaboingeedient pedybprel @aide, N cycl ohexyl mal ei mi de,

2- hyd thyl 1 th | at b | th, | at d gl | th
ST OvE gptila e bR P P LoryE O Lttt d i/ dtha o bun oons ot I g
of styrene, ?, r@a&&k }sg?gspraﬁap}zbne(asﬁ&m&m:ﬂflg%lﬁétynd ngih)Acryl ate

and phenyl met )ac 15 Tl Tustrative exanpl €t e carboxyl
gr oup- cont ai ReA§tcopdisphected froncihgigraupoponyheting of pelwpsyrehec aci d/

2- hydr oxyet hyl| yl I 0 cryli | styrene/
2- hydr oxyet héﬁcggﬁ\é{qégggf yﬁ é?%’,"ecog% g%h)o%céﬁ%% gncarc;/qqmc%nggr;e /" 20
2- hydr oxyet hi-pheayhpate yhade, Weogyloleweyinsiosimiates, 2 -Grypidoxyathyfl

met h)acrylic acid/ 2-hydroxyeth net h) acryl at e/ phenyl th)acryl ate,
((:opol glmejrgof (mfﬁbgﬁfﬁ}f%wc E?aﬂbgﬁiw)%?@f%%ﬁﬂgt@yﬁﬁ(ﬁrol) m)%o
(meth) acryl at(get®9aCkyTREe tind BBt AbnAtIY! (O agiladteBRY!se R dd@Ebbacr yl at e/
pol ystyrene macronononer, copolynmer of "~ (nmeth)acrylic acid/ benzyl

(net h) acryl atdye gobypechpsisting of styrene, a-methylstyrene, methyl
(meth)acrylate, allyl (meth)acrylate and phenyl
(meth)acrylate.

15 Illustrative examples of the carboxyl
group-containing copolymer (II) include a copolymer of
(meth)acrylic acid/ 2-hydroxyethyl (meth)acrylate,
copolymer of (meth)acrylic acid/ styrene/ 2-hydroxyethyl
(meth)acrylate, copolymer of (meth)acrylic acid/

20 2-hydroxyethyl (meth)acrylate/ benzyl (meth)acrylate,
copolymer of (meth)acrylic acid/ 2-hydroxyethyl
(meth)acrylate/ phenyl (meth)acrylate, copolymer of
(meth)acrylic acid/ benzyl (meth)acrylate/ glycerol
mono (meth)acrylate, copolymer of (meth)acrylic acid/ benzyl

25 (meth)acrylate/ polystyrene macromonomer, copolymer of
(meth)acrylic acid/ benzyl (meth)acrylate/ polymethyl
(meth)acrylate macromonomer, copolymer of (meth)acrylic
acid/ N-phenylmaleimide/ styrene/ benzyl (meth)acrylate,
copolymer of (meth)acrylic acid/ N-phenylmaleimide/

30 o-methylstyrene/ benzyl (meth)acrylate, copolymer of
(meth)acrylic acid/ N-cyclohexylmaleimide/ styrene / benzyl
(meth)acrylate, copolymer of (meth)acrylic acid/
N-cyclohexylmaleimide/ a-methylstyrene/ benzyl
(meth)acrylate, copolymer of (meth)acrylic acid/



(et h)acryl ate macronononer, copolymer of (nmeth)acrylic acid/

N- phenyl mal ei m de/ styrene/ benzyl (neth)acrylate, copolynmer of
(meth)acrylic acid/ N-phenyl mal ei m de/ 30 a-nethyl styrene/ benzyl
(meth)acrylate, copolynmer of (neth) acrylic acid/ N cyclohexyl nmal ei m de/
styrene / benzyl (neth)acrylate, copolygpr of (nmeth)acrylic acid/

N- cycl ohexyl nmal ei m de/ a-net hyl styrene/ 'benzyl (nmeth)acryl ate, copol yner of

(meth)acryli ¢_aghdbxgérnyt Nys OYEERY] addTBIBBBAFY | @l tm:g»il te/
(meth)acrylate/” polystyrene nmacronononer, cop oI nmer of (meéth) acrylic acid/
2- hydr oxyet hpolyﬁ'éyh9raemcencmonmezryl ceneiimlagr a(trr@/th)pmrwcetchgcld/

(meth)acryl ate h) el |
N—phenylnale%n?ggfggygre e/ 'D enz§+g¥§im§g6eux ﬁh (ﬁﬁ#? 5%
nnno(neth)acpynﬁmethpbpomyﬂmrac&yl4t§ﬂm§¢mnmdndmémn(Hb pe ity lofal ei m de/
styrene/ _ 2-hydroxyeth (et h)acryl ate/ phenyl th)acrylate/ pol ystyrene
macr ononoter [ mﬁSbbP?ﬁﬁilﬁfafhéfrﬁ & Y}W?%&ﬁqﬂdqﬁm REPEYH de/

styrene/ 2- hB(EléQKYEEPﬁaéQFtﬁ)@Eé:}’APtn%no (PJ&’M' f&)eacglxsgg&%epofwet hyl

met hacryl ate macronohoner, Ttopolynmer of (neth)acrylic a nono[ 2- ( met h)
acryl oyl oxyet(mgthiactyhie eacb@hzlﬁph‘%mlmﬁmmﬂl@a/elstglm/ol

nmono( met h) acry

nono[ 2- (et h ac?élfg}i?%g@t%/hy %%%%%{@t}@) &q{%{é}nyl tg)ﬁcgélagte%rene/ al |yl
(et h) acryl apelyscppethCmmc(mdﬁ ,acopblgmaei oif (Et)adryatilk) acid/

(et by 2cHT aNebhtEuTBR JRLRLof / @rolerad o pedERneptiy? (Reth) aceylate/
mono[ 2- (et hbﬁ@ﬁ?ﬁ@ﬂn@%ﬁ%@ﬂ/ié@'&}c'Mﬁet}% W ahexy) Rl mide/ styrene/

allyl (meth)acrylate copol ynmer of” (neth)acrylic aci'd/ 25 nono[ 2- (et h)
acryloyIoxyemhyrpmeeemﬁate¢0p01ymer of (meth)acrylic acid/

mono [2- (meth) acryloyloxyethyl] succinate/ benzyl
(meth)acrylate/ glycerol mono (meth)acrylate, copolymer of

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

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

25 mono [2- (meth)acryloyloxyethyl] succinate/
N-cyclohexylmaleimide/ styrene/ benzyl (meth)acrylate, and
copolymer of (meth)acrylic acid/ o-carboxypolycaprolactone
mono (meth) acrylate/ N-phenylmaleimide/ styrene/ benzyl
(meth)acrylate/ glycerol mono(meth)acrylate.

30 The copolymerization amount of the carboxyl
group-containing unsaturated monomer in the carboxyl
group-containing copolymer is preferably 5 to 50 wt%, more
preferably 10 to 40 wt%. When the copolymerization amount

of the carboxyl group-containing unsaturated monomer is



N-cycl ohexyl mal ei m de/ styrene/ benzyl (neth)acrylate, and copol yner of
(meth) acrylic acid/ w carboxypol ycaprol actone nono(neth)acryl ate/

N- phenyl mal ei m de/ styrene/ benzyl (neth)acrylate/ glycerol

nono( et h)acryl ate. 30 The copol ynerizati on anount of the carboxyl

group- cont ai ni ng unsaturated nmononer in {he carboxyl group-containing
copolyner is preferably 5 to 50 wt, nore preferably 10 to 40 Wt % Wen the

copol ymeri zaghgn1ae0tRhn 9fwihe O it ariauP-1§0 AhAiaNk3d 1URssLYABEEd
monormer is 15 smaller than 5 w% the solubi'lity in an alkali devel oper of
t he obt ai nedofatihat Pohatradi ¥adka tirmp ANg idr YenFonpas t igndmade howas

copol yneri zat| IS, . n_H0 %, .th Iyl 4 i n al kal i
devel oper of gbﬁg"}?%%i ati Sﬁpgaggggﬁ%gggogo%@% iltgn?ﬁgggg?(:%in%%toogt%r gh. As a
result, whentheheotohpdityi bn as akbkel Dpdeveldgenmrofaltéad iradbE\ediaper, the

colored layer may fall off fromthe substrate and the film surface of the
col ored |ayefeRaytHEe IR OARY RECGRE %%ﬁégg'nﬁ%éﬂ%?“%i YREi n terns

of 10 pol yst yhengohp8s Peise £ IRy 1o wiMth aerLinafi Ql@veﬁ%%%‘a.”,egheby gel
per neati on chromat ography (GPC, el uti ng solvent: tetrahydrofuran) of the
al kal i - sol ubFelpgsfnlayer Heayriaddnoffi hyem: Fan subyieates and theobdlmo

300000, 10 g RESEE" | YneSc90:a 1000 Yy M MUY aver age mol ecular
nmeasured by gel pEheeweight caveradeograldvulE@3 Geightt iing teaimseott: _
br ef or 4bt) SPRONSEHTBDSORE Bhck SEHTHGFARY M0 AETRBMEE DY), BBBEUTRD W v
{gt 150 ?r; rte heb@} béhLFEQJTHQEQoﬁeéhﬂoith;é@ﬁa%We@@ﬂi, | MBI dISvetef erably 1
, preferably to 4. By using this al kali-soluble resin having
speci fi ¢ My tetrahydrofuran) of the alkali-soluble resin in the present
invention is preferably 3,000 to 300,000, more preferably
3,000 to 100,000.
15 The number average molecular weight in terms of
polystyrene (to be referred to as “"Mn” hereinafter) measured
by gel permeation chromatography (GPC, eluting solvent:
tetrahydrofuran) of the alkali-soluble resin in the present
invention is preferably 3,000 to 60,000, more preferably
20 3,000 to 25,000.
The Mw/Mn ratio of the alkali-soluble resin in the
present invention is preferably 1 to 5, more preferably 1
to 4.
By using this alkali-soluble resin having specific Mw
25 or Mn, a radiation sensitive composition for forming a
colored layer having excellent developability is obtained,
a colored layer having a sharp pattern edge can be formed
from the radiation sensitive composition, and the residue,
stain or film residue is hardly produced on the substrate
30 and light screening layer of an unexposed portion during
development.
In the present invention, the above alkali-soluble
resins may be used alone or in combination of two or more.

The amount of the alkali-soluble resin in the present



25 or Mh, a radiation sensitive conposition for formng a colored |ayer
havi ng excel |l ent devel opability is obtained, a colored |ayer having a sharp
pattern edge can be formed fromthe radiation sensitive conposition, and
the residue, stain or filmresidue is hardly produced on the substrate 30
and light screening |ayer of an unexposefg portion during developnment. In
the present invention, the above al kali-soluble resins nay be used al one or

in conbinati gRvehtt¥WR 95 PREferadll PN Wod @Ky w%qtg%',_em%%éi nin

the present 16 inventionis preferablé 10 to 1,000 parts by weight, nore
preferably 2pre§eseblyazf std\safeipgint sodyenebaht Ooaped tan BP0 pairgist byf t he

col orant (A e h al kal i -sol uble resin is _smaller than
10 parts gy)wgi %@,B?hgﬂgnggiaf%ngeg% opa |rﬁ?%eo%mgﬁg%08?afﬁgd radi ation

sensitive calgaditsolubly temiat isosmal sdnithadr 10 lpartd bynesidhte, fag be
produced on th ybstrate and_light_screening | ayer of .an unexposed
portion. Weﬁlgﬁzlaaﬁﬁﬁﬁ°Png£?‘bgr°f hehe fhﬁﬁ}nﬁ%ﬁél&}m éﬁp,s‘lf-!jléfe
concentrat i oRcgbokheies! aa?niobs:spr@ﬁ d0vpimtdyalne |fAWm Wagriehy nhymy be
difficult to achieve the arget color density of a thin film- (Q

pol yfuncti onde pyedheed Fnethel substratonandohghdr sareendngr deyer phventi on

L5 1 MONOR LHEYEOgeR 10 s JIPT euRGLVERL IAABks VOSALLIAL o bndgy

Exanpl es of the Unctd onal nononer T ncl acry €s o0

al kyl ene gl ypalrtsublr weighty|tdee coglcgttragthignpsdpyhe e lgnaerl becomes

di (meth)acryl ates .of _a 20 pol yal kyl ene gl ycol . such as pol yet hyl ene_gl ycol
and pol ¥Pr ofAlétd VELYcdP¥: p ?%?ﬁ&Wﬁﬁa@gyyaFeglBglﬁp{ﬁﬂ%ﬂnﬁﬁh%?VQaFEghol
having 3 or qg&%er@5q6¥ldgﬁggg? gady digak bpxyhic acid nodified products
t hereof such as glycerin, trinethyl ol propane, pentaerythritol and

di pentaerythritol;

- (C) polyfunctional monomer -
The polyfunctional monomer in the present invention
15 1is a monomer having two or more polymerizable unsaturated
bonds.
Examples of the polyfunctional monomer include
di (meth)acrylates of an alkylene glycol such as ethylene
glycol and propylene glycol; di(meth)acrylates of a
20 polyalkylene glycol such as polyethylene glycol and
polypropylene glycol; poly(meth)acrylates of a polyhydric
alcohol having 3 or more hydroxyl groups and dicarboxylic
acid modified products thereof such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol;
25 oligo(meth)acrylates such as polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin;
di (meth)acrylates of a polymer having a hydroxyl group at
both terminals such as poly-1,3-butadiene having a hydroxyl
group at both terminals, polyisoprene having a hydroxyl group
30 at both terminals and polycaprolactone having a hydroxyl
group at both terminals; and
tris[2- (meth)acryloyloxyethyl] phosphate.
out of these polyfunctional monomers,

poly (meth)acrylates of a polyhydric alcohol having 3 or more



25 oligo(neth)acryl ates such as pol yester, epoxy resin, urethane resin,

al kyd resin, silicone resin and spiran resin; di(neth)acrylates of a

pol ymer having a hydroxyl group at both termnals such as

pol y- 1, 3- but adi ene having a hydroxyl group at both term nals, polyisoprene
having a hydroxyl group 30 at both ternmjpals and pol ycaprol act one having a
hydr oxyl group at both termnals; and tris[2-(neth)

act yl oyl oxy el WIdRAOYHRER ardllaithrbBege 1BORKLHNGELEELATBIGEREEs POI Y

(meth) acrylates of a pol'yhydric al cohol having 3 or nore ydr oxyl
groups and diherdnfprecdreferrati Ascekemplified byher bodthy kolpredmaned, as

exenplified by trinsthyl gl propane, tri . cryl.ate entaerythrito
tri(neth)acr%#%ﬁ%ﬁégxég%i}§%ﬁfh |n&Fefg%ggﬁgégh%é&?VFEPZ?Cﬁyggg?aerythritoI S
pent a( met h) aeent ad w0yt tdilp eritaer (yielth) belrylaexa( depbhaaeylaheitéut of these,
trimethylol propane triacrylate, pentaerythritol triacrylate and

di pent aePyt R (MRER late and gipercgezythriteierred because they

provide a colOrLlhd @yalc AU hdh ot keRek! %Q_ia\@@ngﬁ@gksgsnéurface
snoot hness and rarely produce a stain or the filmrésidlue on the substrate
and |ight screiodryldte.erperdfaeqrytidtiods éaiponyileie Bndt he present

i nvention, the ahove | yvfuncti onal oners may, be used alone or in
combi nat i on OYPT a%ﬁ§€%§%§81 %@xfﬁgrgﬁggﬁtagF Pﬁgtbgyy?ﬁﬂ%tg%ﬁéhrﬁﬁ)<3wer in
the present héwgude Ahedy prcrfidealdl ¥olokred508ypar havhygvieigiitst rendth

preferably 20 to 30Q _parts bé wei ght based on 100 parts by weight, of the
al kal i - 49 uARA x5 1eBfF. sSYhEACE %Fﬂﬁ’iﬂssof“ndt?%rgh\( @ﬁ%‘lcieoﬂa?r ddhoner s

smal | er than,ptRard SimMye¥eaddion 2e 508s8h8BUHMY 20ghe Wchaeh iHEoRIyHIess of
the colored | ayer may deteriorate and when the anmbunt is |arger ‘than 500

parts by web§hmn unexpnsed ipagbhiginopability of the obtained radiation
sensitive conposityon iy, l.Quek ;QleRe3bA, "tRE LBSVE! bBlyfunctional
monomers may be used alone or in combination of two or more.
15 The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
20 the strength and surface smoothness of the colored layer may
deteriorate and when the amount is larger than 500 parts by
weight, the alkali developability of the obtained radiation
sensitive composition may lower, or a stain or the film
residue may be produced on the substrate and light screening
25 layer of an unexposed portion.

In the present invention, a monofunctional monomer
having one polymerizable unsaturated bond may be used in
combination with the polyfunctional monomer.

Examples of the above monofunctional monomer include

30 the above carboxyl group-containing unsaturated monomers and
copolymerizable unsaturated monomers enumerated for the
above alkali-soluble resin (B), N-vinyl derivatives such as
N-vinylsuccinimide, N-vinylpyrrolidone,

N-vinylphthalimide, N-vinyl-2-piperidone,



resi due may be produced on the substrate and |light screening 25 layer of an
unexposed portion. In the present invention, a nonofunctional nononer

havi ng one pol yneri zabl e unsaturated bond may be used in conbination with

t he pol yfunctional nonomer. Exanples of the above nonofunctional nononer

i nclude 30 the above carboxyl group- coqﬁgining unsat ur at ed nononers and
copol yneri zabl e unsaturated nononers enuherated for the above

Lkal - sol uble. & esi . : . : ni i de.
N vi nyl pyr 1ol BBHES R A il REGLHPRbYER RO My ey eh s T m e
N-vi nyl - e- cafrulinyl dmjdazeley| ByvinybinMazebdqine olN-diimylindole,

vt oot bR kSpu ORI, REPLARE s I D8 s e e
N-vi nyl pi per Bzi-neylpl peaydine phwl v ey bp Bper & My INphagadrigiol ine

N- (et h) acryl oyl norphol i ne; and, commercially avail abl e products such as
M 5300, |\#54eBdaHdV1M§Bben%$z%%go%éfmﬁfé}#%)flqmmple&%: a4 ). These

monof unct i onabmERPENRT By "B PEAVEE hrIRRR OEukR 2§ WIH R | MLsQfoot WRgoOr nore.
10 The amount of the nonofunctional® mononer is preferably 90 wt% or |ess,

nmore preferaM-$680 W% TeagessibGkewionl t lmdustotyalCaf, tiHal .pol yf uncti onal
nononer and the no fugcn'goinor}qll cRoner . \éﬁen t he %m)unt oflthe .

monof uncti onal NMoONONET - i 5 °q arnger Figan 88 W55 e oSt Fgﬁat% U Futface
snoot hness otombinhbeonbbai ovwd 69l moed. | ayer nmay deteriorate. - (D)
photopolynerization initiator The photopol ynmerjzation initiator in the
present 19 nventi onThe Bk ef e WPRAL ARt ienad BepPrersihiepresexapall e 20

of initiatingotfHes ROl WEd, ZabreNpPE£LPErBPE wRE BLUNEL S AAledRpOFRE (O and
the optionally used nonofunctional nonomer upon exposure to visible
radi ati on, ultetavi of ethe pfilpnfivpetiongl mpnemercrd thedimgniofuncsliepaion

radiation Orméhgﬁgkatlﬁﬁkn the amount of the monofunctional monomer is

larger than 90 wt%, the strength and surface smoothness of

15 the obtained colored layer may deteriorate.

- (D) photopolymerization initiator -
The photopolymerization initiator in the present
invention is a compound which can form active species capable
20 of initiating the polymerization of the above polyfunctional
monomer (C) and the optionally used monofunctional monomer
upon exposure to visible radiation, ultraviolet radiation,

farultraviolet radiation, electron radiation or X-radiation.

25 The photopolymerization initiator is, for example, an
acetophenone-based compound, biimidazole-based compound,
triazine-based compound, benzoin-bsaed compound,
benzophenone-based compound, o-diketone-based compound,
polynuclear gquinine-based compound, xanthone-based

30 compound or diazo-based compound.

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

group consisting of an acetophenone-based compound,



25 The photopol ynerization initiator is, for exanple, an acetophenone-based
conpound, biim dazol e-based conpound, triazi ne-based conpound,
benzoi n- bsaed conpound, benzophenone-based conmpound, a-di ket one-based
conmpound,  pol ynucl ear qui ni ne-based conpound, Xxanthone-based 30 conpound or
di azo-based conpound. In the present invgntion, the above

phot opol yneri zation initiators nmay be used alone or in conbination of two

or nore. At B?%id&ﬂ@lé%@&é&%&ﬁ%&ﬂﬂ&‘%ncﬁrtQ‘iBz‘i?:@ib%Ts'eﬁchanéﬂnd is
acet ophenone- based conpound i i m dazol e-based conpound

triazine- basEHeééﬁ'pbhhdlﬂesi aﬁr*@‘ﬂ%r?é‘lﬂt;ﬁp@éweéigZﬁﬁéophb'DbfpbimﬁErllnzt;lMon

I nitiator r ention. The anount of the photopol ynerization
initiator i pgggeng gﬁggén 8¥nvent|on is preferably 0.01 to 80 parts by
wei ght, nore prefPhialmpuhttof &&epphéﬁoﬂ&ylyum:gﬂﬁadlaﬁednﬁ)ﬂlaﬂﬂrpar tRe by

wei ght of_the go%%functlonal nonomner or the total of the polﬁfunctional
nononer ahd PR&S ﬁo’f’h‘?ﬁ;‘%‘}’o?féllsnﬁﬁsﬁﬁa IwferPk k@ SRR DOV HElght

phot opol yner jizati QP SHALBY O dS G%OF%EE'E% &éﬂfg,h@ pdtedr 18Y gﬁke t, it
maybe difficult to obtain ™ a col or | ter having a predeterm ne ored

| ayer patterhy Wergho afhtdeppel gfenet honal monemearn d Candr vilhen tiotalaabunt is

Lhe subst r at BAURT RO TR Sk monee e i i€ RS mobBepdcoq

conpound out whént bRe ameﬁﬁtreﬁ ph@tpm&qpﬂerym:lmmﬁ tirgiitdrat om itshe present
I nvention include 2- drox%%z neth l-1-p hen¥lprogan | - one

2- et hyl 19 - [ SMaiderfHam ©) eﬁgﬂt]b webgbhot ﬁé’&ﬂfl%‘&é tpgbtain

2- benzyl - 2- diyngd 1w ayines n&élﬁgraofgmdd@@a%@%hb&%éa 1AfRer pattern
1- hydr oxycycl ahexyl phenyl ketone, ~2,2-dimethoxy-1,2-diphenylethan-1-one and

1, 2- oct anedi gre- to [inqqumsiatia (L) pHChy |SXEDsre and when the amount is
larger than 80 parts by weight, the formed colored layer may

fall off from the substrate during development.

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

20 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-
one, 1l-hydroxycyclohexyl:phenyl ketone,
2,2-dimethoxy-1, 2-diphenylethan-1-one and
1,2-octanedione-1- [4- (phenylthio)phenyl]-2-(0-
benzoyloxime) .

25 Out of these acetophenone compounds,
2-methyl-1-[4- (methylthio)phenyl] -2-morpholinopropan-1-
one
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-
one and 1,2-octanedione-1-[4-(phenylthio)phenyl]-2-(0-

30 benzoyloxime) are preferred.

The above acetophenone-based compounds may be used
alone or in combination of two or more.
When the acetophenone-based compound is used as the

photopolymerization initiator in the present invention, the



benzoyl oxi me). 25 Qut of these acetophenone conpounds,

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

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

1, 2- oct anedi one-1| -[ 4- (phenyl t hi 0) phenyl ]-2-(C 30 benzoyl oxi ne) are
preferred. The above acet ophenone-based npounds may be used alone or in
conbi nation of two or nore. Wien the acet ophenone-based conpound is used as

the phot opoly8BAt Z4t £RE dd@ttdp?lreﬂ'bn'enbﬁgﬁdwcﬁlﬁ%und @ﬁ?ﬁéﬁbaﬂﬂﬁoz& anount
of the acetophenone-based conpound Is preferably to 80 parts by

wei ght, nor etpidf panbs pyive iglso, paresarlgfamkgwtl tOp@l@ pacgsady yepghterably 1

monomer (O BErERGIESE AP M ARL A GRPHERE Yl Bianh Sl i T6b O

monof unct i onp!arfmm@m&é1gh&/\l&ﬁrtﬁé1§oa9rauﬁt:tQénaba\oa@te@ph@n@ﬁtecmaedamorrpound
is smaller than O Eart by wei g It na¥ be difficult to obtain a color
filter havi naféﬂmgaéy Pﬂ?ﬁbﬂn@%mﬂe@em@ P&tRRPLURGIElQRAL REBABLE e

curing by expnsy et31 é(msunné 'E'&‘ aeret §h§ﬂoher Eée&bst P% nlef & 3mRY14p1 ght,

the fornmed col or | ayer ronlt e su uring
devel opnent . tE’BNP} €3 D&rthbyamﬁn&hﬁy|Mﬂ(mﬁmﬂhg-@aiédcmdmp@@nabtamulade

gt ﬁoxslczg ﬁoﬁc{b ﬁ%ﬁ???gg%zﬁa@.ni depzt e& tae%u(ned colored layer pattern

2,2' -bis(2- bdQéDﬁbemebmﬁléte5cﬁrxﬁ§tmiﬂexﬁd%ure When the amount is
ethoxycarbon | phenyl) - bi i m dazol e

2. 2" -bi s¥®-¢ %aesh@aﬁn )804Pa,rt=5 by wedghipHdig Eormed. cgl pred dAyes, may

2,2 -bis(2, 4f9mh59%0998my£me s&bsérétet&xfﬁ@eaweﬂop%neneo bi i mi dazol e,
2,2'-bis(2,4,6-trichlorophenyl)-4 , 5,5 -tetTaphenyl™-1, - bi i m dazol e,
Examples of the above biimidazole-based compound

include 2,2’-bis(2-chlorophenyl)-4,4’,5,5’ -tetrakis(4-
ethoxycarbonylphenyl) -1,2’ -biimidazole,
15 2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -tetrakis(4-
ethoxycarbonylphenyl)-1,2’-biimidazole,
2,2’ -bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2’ -bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
20 biimidazole,
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,
2’ -biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’',5,5’ -tetraphenyl-1,2’ -
biimidazole,
25 2,2’-bis(2,4-dibromophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-
biimidazole and
2,2’ -bis(2,4,6-tribromophenyl) -4,4’,5,5' ~-tetraphenyl-
1,2’ -biimidazole.
Out of these biimidazole-based compounds,
30 2,2’-bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-
biimidazole,
2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-
biihidazole and

2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,



2,2 -bis(2-bronophenyl)-4,4",5 5 -tetraphenyl-1,2"- biimdazole, 25
2,2'-bis(2,4-di bronmophenyl)-4,4",5,5" -tetraphenyl-1,2"- biimdazole and
2,2 -bis(2,4,6-tribronmophenyl)-4,4",5 5 -tetraphenyl- 1,2'-biimdazole. CQut
of these biim dazol e-based conmpounds, 30

2,2 -bis(2-chlorophenyl)-4,4",5 /5" -tetr enyl-1,2"- biimdazol e,
2,2'-bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazole and

2,2'-bis(2,456- Biiﬁba%@p@e&%)pﬂeéeré& -4:5d raphenyl -1, 21 2'-Dbiimdazol e
are preferred, and 2, s(2,4-dichlorophenyl )-4,4',S, S -tetraphenyl -1, 2" -

bi i m dazol e 252bab1$&&lérdycm#QWQthmylﬂ?ﬂaQﬂxﬁmiﬁmUahnknhﬁn¥Mmas@d-conpounds

have excellem m? %%r&@ufﬂfl fjer ot formforeign matter such
as an undi ssof‘ve pro%uc oA precﬁg ave high sensitivity and

hi gh contrast, fuITh{emmfmstblamddalzbge baaeal esmpyuredy oriviee ewcel 1ansmal |
anount of ener not cause a_curi n& reaction in an unexposed

portion. 30 ?ﬂ%@%%i%y Ihé& SBAVPRY f 1P AUDLLFMeJOLPLieR MR SMGhsasc| ear |y

di vided intosg eﬁai‘gsa@oéa%xb@é@& UDhE 4 NpfedfyRl HREN nAd Hiypincur ed
portion having high sol ubil in a developer, ther'eby naking it possible

to forma hi gnnaetmn}'oﬁn@ohwh ¢¢¢E@Shavﬁtﬂglxa Rirc'emj&eerarnmadrmal ored | ayer

e used al oneoap oAnCBRoPRATHERE i o o Oy Rt 4 P8R8, ARTORK L2 o

conpound is needcaaséhe cphnﬁgpﬁéaeeimammnlméxpads&d Ipbxtdlearpr esent
i nvention, the anount of the b gazole based_compound is preferably 0.01

20 to 40t®ar TRepefQEeghEDe nﬁ?%tbﬁ‘%f 1 LR 9taine R ifa% LHRPSITIGHS
particul arly-pegteyadivided 2nel Pahted Yo 18ice ndaB&kh &8nldBeveloper

and an uncured portion having high solubility in a developer,
thereby making it possible to form a high-definition color
filter having a predetermined colored layer pattern which

15 1is not undercut. The above biimidazole-based compounds may
be used alone or in combination of two or more.

When the biimidazole-based compound is used as the
photopolymerization initiator in the present invention, the
amount of the biimidazole-based compound is preferably 0.01

20 to 40 parts by weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by weight based on 100
parts by weight of the polyfunctional monomer (C) or the total
of the polyfunctional monomer and the monofunctional monomer.
When the amount of the biimidazole-based compound is smaller

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

30 layer may be roughened during development.

When the biimidazole-based compound is used as the
photopolymerization initiator in the present invention, it
is preferably used in combination with the following hydrogen

donor to further improve sensitivity.



parts by weight of the pol yfunctional nononer (C) or the total of the

pol yfuncti onal nononer and the nonofunctional nononmer. Wen the anount of

t he biim dazol e -based conmpound is snmaller 2S than 0.01 part by weight, it
may be difficult to obtain a color filter having a predeterm ned col ored

| ayer pattern due to inconplete curing exposure. \Wen the amount is

| arger than 40 parts by weight, the for colored layer may fall off from

t he substrate and H;%hééll'ﬁnhg&@&rﬁee az(ﬂ%er,p% %%d %%r&%(le;nega§ ge roughened

during devel opnent & hased corpoundT's "use t he
phot opol yner czmpmmdmmtchartm plrnvtlee aphydsﬁgen RteN tol, rddicd S fpreéar abl y

used in conbinatio th t | 1.owi n r donor to further inprove
sensitivity. 159m H%V\‘IPH‘M f%' %‘grﬁf{m %&%éﬂﬁ’%%%“‘r@ans a conpound
whi ch can provide 'ﬁn@yldyaag@gb@td&ﬁ&o ith el GHe deftMBGvehit@dnt BE

bi i m dazol e- based conpound upon exposure. The hydrogen donor in the present

i nvent i orf i sPEefeERRE¥ bR yMer ARP et ks ¢rh SkRINRBHSb AT gy afi nemibasefased
conmpound def Egﬁgoﬂﬁée&QPﬂQ&V hgpgn%’é)%&{ ner capt an- based conpound is a

conmpound hav enzene ring or a ero ring as a nother nucleus and 1

or nore, preferablyhd 4lvode mmn‘@amraa{-afaadﬂq/ compouadlQ smer cappbougtdoups
di rectly bonged to the not her nucl eus be referred to, as

" mer capt an- b38¥dNEyArBRYRIERRD AT q{eﬁefiﬁﬁ?f‘%rfmﬂ'ﬁeg A BPENET REChELEd

conpound is anaoweynelobawﬂgef@rgsweﬂetdsIﬁ,q mret ﬂlféféx%ﬁl'yng. dy g ot her
nucleus and 1 15 or nore, preferably 1 to 3, nore referabl{ 1 or 2 amno
g

groups i@ ectneycathegr@@ps héineehby bﬂ!td%héic(ttéleb@qt@f%‘r nugleysadto
e o onl OB 000" S R ELORE £ Son SN0 ners ey have
description hereihaségeeht|y gi ven of these

The above amine-based compound is a compound having
a benzene ring or a hetero ring as a mother nucleus and 1

15 ormore, preferably 1l to 3, more preferably 1 or 2 amino groups
directly bonded to the mother nucleus (to be referred to as
“amine-based hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and
an amino group at the same time.

20 A detailed description is subsequently given of these
hydrogen donors.

The mercaptan-based hydrogen donor may have at least
one benzene ring or hetero ring, or both of them. When it
has two or more of the rings, a fused ring may or may not

25 Dbe formed.

When the mercaptan-based hydrogen donor has two or more
mercapto groups, as far as at least one free mercapto group
remains, at least one of the other mercapto groups may be
substituted by an alkyl, aralkyl or aryl group. Further,

30 as far as at least one free mercapto group remains, the
mercaptan-based hydrogen donor may have a structural unit
in which two sulfur atoms are bonded together by a divalent
organic group such as an alkylene group, or a structural unit

in which two sulfur atoms are bonded together in the form



hydr ogen donors. The nercaptan-based hydrogen donor may have at | east one
benzene ring or hetero ring, or both of them Wen it has two or nore of
the rings, a fused ring may or may not 25 be formed. Wen the

mer capt an- based hydrogen donor has two or nore nercapto groups, as far as
at | east one free mercapto group renaiqig at | east one of the other
nmercapto groups may be substituted by an al kyl, aral kyl or aryl group.
Further, 30 g¢ fag;asipigbeast one free nmercapto group remains, the

mer capt an- based hydrogen donor may have a structural unit in which two
sul fur atons are bBwkiekler oddreharengaptati~dsesd hydrggenc dgnogpmeycheas an

al kyl ene gro . ryuct ur ' ' I ch..t Sul.f atons are bonded
together in ?ﬁgS?éF%tgg Hgfga |§%l| O%I.no Urt%eurb\,%%t]%éltrﬁlea;)capt an- based
hydrogen donafksmychebosybsgidwus ed( dubstt itardealy phghottycatbohgli yubag)
2t o bosiTi oTofhEF L RGATERR Hort ARBC Tb B BeaeS T
mer capt an- ba ogen donor include 2-mercaptobenzothi azol e,

FeBupX F.

2- mer capt obenzoxazol e, _2-nercapt obenzoi m dazol e, 10

2, 5-di ner capt o- 1, 3EXampl esli @f ot kel sime r aptarncdgtsed? hyddiogenh @oawirnopyr i di ne.
Qut of these, t gn- [ . donprs,, 2-mer.capt.ohenzot hi.azol e and

2- mer capt obeﬁg%:%glggl g—gfggégg}:gggg??gﬁ?l%%%fe} r%ermcee{rp%a(?oec)r?zeﬁztﬂxfzz(ﬂlg ‘i's
particul arl y2-mherpaptevendoinb@aanie@e- based hydrogen donor nmay have at | east

one benzene ring,or hetero rin%, or?goth of them When it has two or nore
of the rtfgs2 3 -PiPEHCAPRY hay- Hriiddiatode 3 med. At |east one anino

group of thejapkreapased, bydiRE€Rylaminopyridine.

Out of these mercaptan-based hydrogen donors,
2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly

15 preferred.

The amine-based hydrogen donor may have at least one
benzene ring or hetero ring, or both of them. When it has
two or more of the rings, a fused ring may or may not be formed.

At least one amino group of the amine-based hydrogen

20 donor may be substituted by an alkyl group or substituted
alkyl group. The amine-based hydrogen donor may be
substituted by a carboxyl group, (substituted)
alkoxycarbonyl group, (substituted) phenoxycarbonyl group
or nitrile group at a position other than the amino group (s) .

25 Examples of the above amine-based hydrogen donor
include 4,4’ -bis(dimethylamino)benzophenone,

4,4’ -bis(diethylamino) benzophenone,
4-diethylaminoacetophenone, 4-dimethylaminopropiophenone,
ethyl-4-dimethylaminobenzoate, 4-dimethylaminobenzoic

30 acid and 4-dimethylaminobenzonitrile.

Oout 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



20 donor may be substituted by an al kyl group or substituted alkyl group.
The am ne-based hydrogen donor may be substituted by a carboxyl group,
(substituted) al koxycarbonyl group, (substituted) phenoxycarbonyl group or
nitrile group at a position other than the amno group (s) . 25 Exanpl es of

t he above am ne-based hydrogen donor ingl ude

4, 4" - bi s(di net hyl am no) benzophenone, 4,4 -bi s(di et hyl am no) benzophenone,
4-diethylani?ggggfpgggnone, 4- di met hyl am nopr opi ophenone,

et hyl - 4- di et hyl am nobenzoat e, 4-di nmet hyl am nobenzoic 30 acid and

4- di met hyl am noberflumiamiines baged bydrd@er donorespaved 45 dr sgeaitibrers,

4, 4" - bi s(di net hyl aim no) benzophenone and . 4. 4' -hi.s(di_et hyl am_nq) benzophenone

are preferreﬁYgéngHéﬁ, '§%|%§§ﬁ %ﬁ%ﬁéﬁﬁﬁqxﬁ%ﬁnnﬁﬁg né’lfrbéra%cﬁlarly 24

preferred. Theimbdage basessdy deagerurttbniey wd/es as a sensitizer even when

a photopol ynerization initiator other than a biinidazole-baSﬁa congound S
9reE

used. 5 Ih the preS®ntl§ REFRSYN, ISR e tHEdROGYE BYABPEED used

al one or in fopbheahsed 21chdCoPr iTEnD tha iR JBdW i mdfrd €28t oOne
mer capt an- based hydrogen donor and at | east one am ne-based hydrogen donor

i s preferabl gombsrat ben ek att Aeastr ape e carthn dased diydrpgeal denotf from

Proforrod xRl 36 FAThe oA 1Ar ot M0Rs Ocid AEBPan B EBHERE AP bhen. donor

and the am nasbdssscaiysk agen fodmadrco mtadld ayetonrddyifxillf of £ from
2- mer capt obenzot hi azol e/ 15 4,4' -bi s(di met hyl aimi no) henzophenone, conbi nati on
of 2- we’r%apfiéﬁe%‘i‘%%%%"z%l ring geve; 9@&?5?@?%%%3&&%5%&8&& and

conbi nati on @fng2e iR Pt obenzoxazol e/

Preferred examples of the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor include a combination of 2-mercaptobenzothiazole/

15 4,4'-bis(dimethylamino)benzophenone, combination of
2-mercaptobenzothiazole/
4,4’ -bis(diethylamino)benzophenone, combination of
2-mercaptobenzoxazole/
4,4’ -bis(dimethylamino)benzophenone, and combination of
20 2-mercaptobenzoxazole/
4,4' -bis(diethylamino) benzophenone. Out of these
combinations, a combination of 2-mercaptobenzothiazole/
4,4’ -bis(diethylamino) benzophenone and a combination of
2-mercaptobenzoxazole/ 4,4’ -bis(diethylamino) benzophenone
25 are more preferred, and a combination of
2-mercaptobenzothiazole/
4,4’ -bis(diethylamino) benzophenone is particularly
preferred.

The weight ratio of the mercaptan-based hydrogen donor

30 to the amine-based hydrogen donor in the combination of the
mercaptan-based hydrogen donor and the amine-based hydrogen
donor is preferably 1:1 to 1:4, more preferably 1:1 to 1:3.

When the hydrogen donor is used in conjunction with

the biimidazole-based compound in the present invention, the



4, 4" - bi s(di net hyl am no) benzophenone, and conbi nati on of 20

2- mer capt obenzoxazol e/ 4, 4' -bi s(di et hyl am no) benzophenone. Qut of these
conbi nati ons, a conbi nati on of 2-mercaptobenzothi azol e/

4, 4" - bi s(di et hyl am no) benzophenone and a conbi nati on of

2- mer capt obenzoxazol e/ 4, 4' -bis (diethy am no) benzophenone 25 are nore
preferred, and a conbi nation of 2-nercaptobenzothi azol e/

4, 4" - bi s(di ephyhaE JO)PRNEYRPEREACIdToP A bseka&hm%,pd &£ do Jhpryei ght
rati o of the mercaptan-based hydrogen donor 30 to 1he am ne-based hydrogen

donor in thebgowsighti onowt preferablwpt dre Bds adriyrdboyeeidgbtor and t he
am ne. based YL 0051a ANy RIS STAPLY dade L Bludy SRS LELET BPLY 111 1O

1:3. Wien th Fogen I's U I n“conjuncti‘on
bi i m dazol e- pased byoweigind of tHdpopy €arot i by E fibnemert (8 3b thamonal of t he

hydr ogen donor is preferably 0.01 to 40 part by weight, npre preferably 1
Lo 30 parts BY W& BALYFURGF{pRét HOPPEF AR EBEONQIITRT {SRALBHORET ght

based on 100yhpArtKe WMABIORE @het RPaPOGYA UAGA LA SRNQREY thsh @{,&1 he total
5 of the polyfunctional nononmer and”the” nonofunctional nononer. en the

amount of t hpanydnobyergdbndits ef Eaet ofrinprovinosengarivhyywayhowert s

chrect of ! TASKIL SRESE 4 S4B LUl pIPERLA G AORUIT o g e

40 parts by werght, r'ie I~ nay ‘f a rom
substrate ducobhgré@ tayet opapnfal Exafipl fxonoftHd esuizrvatier idaxiine- based
compound | ncl.ude_ triazine-based conmpounds having a hal omet hyl group such as

2,4, 6-t r}&(t APYRLBPBARREhyI ) -s-tri azi ne,
2-nmet hyl - 4, 6- bi s(tEk&RHPESGR BYb Jarodd t2ThR€ne lBased compound include

2-[2-(5-nmethyl furan-2-'yl)ethenyl]-4,6-bis (trichloronethyl)-s-triazine,
2-[ 2- (f ur an- ryprypénpehyredscauppunds hemiscoadialeonethyl group such as
2,4,6-tris(trichloromethyl) -s-triazine,
2-methyl-4,6-bis(trichloromethyl)-s-triazine,
15 2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-bis
(trichloromethyl) -s-triazine,
2-[2- (furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-
triazine,
2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -4,6-bis
20 (trichloromethyl) -s-triazine,
2- [2-(3,4-dimethoxyphenyl)ethenyl] -4, 6-bis
(trichloromethyl) -s-triazine,
2- (4-methoxyphenyl) -4,6-bis(trichloromethyl) -s-triazine,
2- (4-ethoxystyryl)-4,6-bis(trichloromethyl)-s-triazine
25 and 2-(4-n-butoxyphenyl)-4,6-bis(trichloromethyl)-s-
triazine.

Out of these triazine-based compounds,
2-{2-(3,4-dimethoxyphenyl)ethenyl] -4, 6-bis
(trichloromethyl) -s-triazine is particularly preferred.

30 The above triazine-based compounds may be used alone
or in combination of two or more.

When the triazine-based compound is used as the
photopolymerization initiator in the present invention, the

amount of the triazine-based compound is preferably 0.01 to



triazine, 2-[2-(4-diethylam no-2-nethyl phenyl)ethenyl]-4,6-bis 20
(trichloronethyl)-s-triazine, 2-[2-(3,4-dinethoxyphenyl)ethenyl]-4,6-bis
(trichloronmethyl)-s-triazine,

2- (4- met hoxyphenyl ) -4, 6-bis(trichloronmethyl)-s-triazine,
2-(4-ethoxystyry|)-4,6-bis(trichlorone;g%%)-s-triazine 25 and

2- (4- n- but oxyphenyl ) -4, 6-bis(trichloro yl)-s- triazine. Qut of these

tri : -b . _[ 2- - di { - 4, 6 bi
(111 ohl or ont AT B deiate | Fidct BrdelBLBOIP B0 IR GE b ndidh g
tri azi ne- baspartbopbaniiy preferablyell tad Q0epavts by wehhhbdddast eh 10® or

nore. When the tri azi ne-based .co und is,used as the hot opol ynerj zati on
'nitiator i rPRRES HYOLSHANG RE S BRLY EHRCE LA ROBPTeRel D PE ARG et

conpound is BE&fHN BEA £ Onfdi di9a PRondReRPHAS R s Hiinc TR 1PhEh&hab! Yy 1 to
30 parts by weight, ‘particularly preferably 1 to 20 parts by wei ght based

on 100 part¥hey Gee @mowit tafe the wuidainendasggnepmpopay 68 smalieral of

t he pol yfunctjona ; f Lanals r..5 t he anmount
of the tri asrhatns: S BERE JAP g bR HRY, bRy eA7RATE] o oltbRT 4%, BT
be difficultcbbopbfilten hawimy 4 idrhesietieamingdacpledeticlayaedpaotered | ayer

pattern due _to inconplete curing, by exposure. Wien the amount is . |arger
Phan 40 par t SUByE et BROTPIGES 1S HIRE & GPRPSURRor MAST §HetaPPUBFFifrom t he

substrate dufjhpgedaMpiroRoepirté By GeLYRA! thE@csAbMERE1dFed h%ge&eﬁspt
I nvention conprises cyclohexyl acetaie as an essential ingredient. 15 The

content ¥ cfaldbhek§l frewt the swostwate|duwning developmemting % preferably 15
to 35 wt% particularly preferably 20 to 30 wt% Wen the content of
cycl ohexyl acetate is too

- (E) solvent -

The solvent in the present invention comprises
cyclohexyl acetate as an essential ingredient.

15 The content of cyclohexyl acetate in the solvent is
5 to 40 wt%, preferably 15 to 35 wt%, particularly preferably
20 to 30 wt%. When the content of cyclohexyl acetate is too
low, its effect of suppressing the formation of a dried
product of the radiation sensitive composition and a bumping

20 hole may lower and when the content is too high, anundissolved
product may separate out due to a reduction in the solubility
of the solvent.

The solvent in the present invention contains a solvent
(to be referred to as “other solvent” hereinafter) other than

25 cyclohexyl acetate in an amount of 60 to 95 wt%, preferably
65 to 85 wt%, particularly preferably 70 to 80 wt%.

A suitable solvent may be selected and used as the other
solvent as far as it disperses or dissolves the above
components (A) to (D) and additives constituting the

30 radiation sensitive composition for forming a colored layer,
does not react with these components and has suitable
volatility. A solvent having a boiling point of preferably
lower than 150°C, more preferably 130°C or higher and lower

than 150°C (to be referred to as “low-boiling point solvent”



low, its effect of suppressing the formation of a dried product of the

radi ati on sensitive conposition and a bunping 20 hole nay | ower and when the
content is too high, an undissolved product nay separate out due to a
reduction in the solubility of the solvent. The solvent in the present
invention contains a solvent (to be refgrred to as "other solvent”
hereinafter) other than 25 cyclohexyl acetate in an anount of 60 to 95 wt %

preferably B8rénPbrawidaddd GBI editefiefed! YTRE terRO BbYaiAgsuitable
sol vent nmay be sel ected and used as the other solvent as far as Tt

di sperses orP@iRED|dRuIed hewrin meaARfoemtad UeAat: & @bM.and additives
constituting the 3&5@@% ioq{] t%%nﬁiou-\ﬁ%iﬁq ogioghgn S]Eﬂ(,ebgr [lirkggu col ored
Wth np n abl'e

| ayer, does not reac hese "conponén hasS “Sul voFatiIity. A
sol vent havi pgopy bemmé i gy qml miorodmenrhgflerester, |pnopylidmen gly@c1 nor e

preferably 130C or ht%& r and Iomir tggpéﬁ§0C:éto be.referred to as

"I ow boi 15 ng™PRPRt ¥ DI  BYOPYLene glycolymonopathyl ather acgraks: The
term "boiling-p@RtAonés RSBk VErfidt RANS -dutdhuacitakeat M-pexdil es of the
| ow-boi | i ng point solvent_ include propylene glycol nononethyl efher,

propyl ene gl §eerate nopidey hybutyrate, grmnarie tw@terodoPsoPy!l et her
acetate, 2- e - I -butyl acetate, i-pentyl acetate,
et hyl butyra g%ﬁgg‘?o?ﬂ# %ﬁ‘%ﬁf a@gﬁiﬁ%’?bpyl butyrate and ethyl pyruvate.

Qut of these | ow it iog yheesd 1ol bevifls ngppedyltese lvetgl, ypebpyhansget hyl

et her, propyl ene glycol naet hyl et her, ropyj en | ycol nonet hyl et her
acet at e,1®- pgﬁY‘éﬂg ,HOWQ% §7It¥‘§f,‘et Bfﬁpﬁﬁgn%t%]ﬁfccgym&hg{&eewﬁfer red,
and propyl epecgyYERE FDPOSEIHYACREtIBF] diHHY | RNa He) CAl-peiRaeRRY! et her
and propyl ene glycol nononethyl ether 15 acetate are particularly preferred.

The above | odrBENFYhapotaEe stid iy ey pwakee g @referred, and
propylene glycol monomethyl ether, propylene glycol

monoethyl ether and propylene glycol monomethyl ether
15 acetate are particularly preferred.

The above low-boiling point solvents may be used alone
or in combination of two or more.

The content of the low-boiling point solvent in the
solvent is preferably 10 to 60 wt%, more preferably 20 to

20 50 wt%, particularly preferably 20 to 45 wt%. When the
content of the low-boiling point solvent is too low,
productivity may lower due to the occurrence of sticking or
the prolonged vacuum baking time. When the content is too
high, the effect of suppressing the formation of a dried

25 product of the radiation sensitive composition may become
unsatisfactory.

In the present invention, a solvent having a boiling
point of preferably 150°C or higher and lower than 180°C,
more preferably 155°C or higher and lower than 180°C

30 (excluding cyclohexyl acetate) (to be referred to as
“*middle-boiling point solvent” hereinafter) is desirably
further contained.

Examples of the middle-boiling point solvent include

ethylene glycol mono-n-butyl ether, ethylene glycol



or in conbination of two or nore. The content of the | ow boiling point
solvent in the solvent is preferably 10 to 60 w% nore preferably 20 to
20 50 % particularly preferably 20 to 45 wtl. \Wen the content of the

| ow- boiling point solvent is too |low, productivity may |ower due to the
occurrence of sticking or the prol ongedzé/acuum baking tinme. Wen the
content is too high, the effect of suppressing the formation of a dried 25

product of th\snaaéhgileehéfn& tdfe UK féxﬂ{) JTpedieidiR e i Ak aRACt OrY.

In the present 1nvention, a solvent ng point preterably
150C or hi ghare&atel carverrettﬁmwblm acebaee pdékthzieneldbtear dimghbyland

| t han 180C 30 | udi h to b d t
Lover e 1ERERS drvaihesSigl e ot el fd e RS efetagtile o2
Exanpl es of ehayli ddbenbeibiropienate, Solveryl inedyeare efdy Infitehyal ycol

nono- n-butyl ether, ethylene glycol 28 nonoethyl ether acetate, propyl ene
gl ycol ndhoe?ﬁ?FoéFﬁéﬁteacetate 3-nmet hoxybutyl acetate, diethylene glycol

dimethyl ether, dygt ee?%but;ahl@ebeghlﬁ%%lﬂ%wm ORexgaane. et hyl

3- et hoxypr opi onate, n- rate an 5" acet oacet’at of these
m ddl e- boi | i rggypo[lnmosohwemtsyl @tti’qdre,nethg[lynel ghy)m)l mdnnquhydl kee¢heret hyl ene
gl ycol nonoeth t her tate ro nDnoeth et her acetate,

3- nethoxybut?Fégégﬁatgroayg?ﬂﬁlgﬁgcaﬁyﬁaﬁoﬁﬁﬁgf %ﬁh%ﬁrﬁﬁe %R?ﬁlethylene

gl ycol nethyl- Qrb'ﬂ)&bx? beyr gy 6t gbexa@peeEn e fIPHo13 aitiehPpMpeepEeenNat e are
preferred, and propyl ene ycol nDnoeth et her acetate, 3-nethox butyI

acet at e, 1@|e@H?F§H engl?éMFoélﬁéﬁhyl éEhﬁ¥ e QX hyF YO XANAN G et hyl
ether, cycl ghexanong il iidphloried QP&%&%‘EQ%%@" & Bropyiésd b@l&l:)Sl 15

preferred
monoethyl ether acetate, 3-methoxybutyl acetate, diethylene
glycol dimethyl ether, diethylene glycol methyl ethyl ether,
cyclohexanone and ethyl 3-ethoxypropionate are particularly
15 preferred.
The above middle-boiling point solvents may be used
alone or in combination of two or more.
The content of the middle-boiling point solvent in the
solvent is preferably 30 to 70 wt%, more preferably 30 to
20 60 wt%, particularly preferably 30 to 50 wt%. When the
content of the middle-boiling point solvent is too low, the
effect of suppressing the formation of a dried product of
the radiation sensitive composition may become
unsatisfactory, and when the content is too high,
25 productivity may lower due to the occurrence of sticking or
the prolonged vacuum baking time.
Further, in the present invention, a solvent having
a boiling point higher than 180°C (to be referred to as
“high-boiling point solvent” hereinafter) may further be
30 used in conjunction with the above solvents.
Examples of the high-boiling point solvent include
benzyl ethyl ether, dihexyl ether, acetonylacetone,
isophorone, caproic acid, caprylic acid, 1l-octanol,

l1-nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate,



The above m ddl e-boiling point solvents may be used alone or in conbination
of two or nore. The content of the m ddl e-boiling point solvent in the
solvent is preferably 30 to 70 % nore preferably 30 to 20 60 wt%
particularly preferably 30 to 50 wt% Wen the content of the m ddl e-boiling
point solvent is too low, the effect of,guppressing the formation of a
dried product of the radiation senS|t|ve conposition may becone

unsati sfact ogyerf g@ m&@edﬁg'ﬁh?‘ﬂtméﬁeéé@ glﬂuht 201 PEOSHET @%h%ieﬂéy | ower

due to the occurrénce of sticking he pr onged vacuum baki
Further, in Fﬁébﬁné§6ntPFﬁP¥hPP©ncaﬁb@@@VQnénﬁaﬂﬁhﬁﬁeaﬁtﬁﬁX¢Q%; p0|nt hi gher

t han 180C (t r gh-boi li ng point solvent" hereinafter)
may further eggggghggdggﬁggoﬁéﬁ%% %on wi th the above sol vents. Exanpl es of

t he hi gh-boiling pmhetamn»ievhngmmilmieg pbéntydolatents mapdie usedaiyneet her,

acetonyl acet one, i sophorone, proic acid, caprylic acid, 1-octanol,
1- nonanol 3 b8529p &P ﬁBFt188n2§ tgﬁe?ﬁt%pr%thyl benzoate, 29 diethyl

oxal ate, diethyl nRkegiern¥-ite/5pELAEE DR @onRieMtsCHE t Hei BOP@ e 1vRheRY | ene
carbonate and et hyl ene glycol nonophenyl ether acetate. The above

hi gh- boi | i ngipothe Sellyentsirayheepresent| m‘een@m, ipreienamiati dhheof two or
ot 1t goMEeHRr BeoBGEN bhexpP Ll e 0144 e DalP i VB2 cohllch

e
solvent in the presen VEen erabt ént of cyc Eexyl
acetate is 5offotHé® liwibdilld ngopd bt Sdlfvehh61$ Qw boido wyspotid comteant is 10

to 60 wtO/ the content 10 of, the m ddl| e- b0|I|n% poi nt sal vent |s 30 to 70
wt % andl® he CtcbRe dhitddre 1hed HinghPRAPF | SRLYRI N SsdP vieht’ 0 ¥t e aRIEHE | ess.

Mor e prefera%)ﬁtehlaeosOdﬁeeﬂ&gatbemkﬁ&wn@%qagﬁtl§sJz% Les 3O 1wy, the
content of the lowboiling point solvent is 20 to 50 w% the content of

t he m ddl e- b@pﬂengrpgengbgglwgﬁ;content of cyclohexyl acetate is 15 to
35 wt%, the content of the low-boiling point solvent is 20

to 50 wt%, the content of the middle-boiling point solvent
15 1is 30 to 60 wt%, and the content of the high-boiling point
solvent is 20 wt¥% or less. Particularly preferably, the
content of cyclohexyl acetate is 20 to 30 wt%, the content
of the low-boiling point solvent is 20 to 45 wt%, the content
of the middle-boiling point solvent is 30 to 50 wt%, and the
20 content of the high-boiling point solvent is 20 wt% or less.
When such a mixed solvent is used, the formation of a dried
product of the radiation sensitive composition and a bumping
hole is greatly suppressed, a reduction in productivity
caused by the occurrence of sticking and the prolonged vacuum
25 Dbaking time is prevented, and a satisfactory radiation
sensitive composition for forming a colored layer which is
excellent in the solvent re-solubility of a dried product
of the radiation sensitive composition and from which an
undissolved product does not separate out can be obtained.
30 The total amount of the solvents in the radiation
sensitive composition for forming a colored layer of the
present invention which is not particularly limited is
desirably such that the total amount of all the components

excluding the solvents of the composition becomes preferably



15 is 30 to 60 wt% and the content of the high-boiling point solvent is 20
w%or less. Particularly preferably, the content of cycl ohexyl acetate is

20 to 30 wte, the content of the lowboiling point solvent is 20 to 45 W%
the content of the mddle-boiling point solvent is 30 to 50 wt% and the 20
content of the high-boiling point solve is 20 % or less. Wen such a

m xed solvent is used, the formation of a dried product of the radiation

sensitive cogpeélécb%aan%a%c%mh&q B%sekﬁbg?efé'e/o sworafc%%%@m Fhéeduct' on
in productivity caused By the occuiréence of i cking and the prolonged

vacuum 25 bakitngp@im‘ésl%f heveprtabibity anchskebadibyyof adieatbbainednsitive
conposition f8@ Ogrgl a colored layer which is excellent in the solvent
re- solublllty P rred product of the radiation sensitive conposition and
from which an undissol ved product does not separate out can be obtained. 30
The total_ amount of the solvents in the radiation sensitive conposition for
formng & cororcéﬂ‘qraféd Vi€®e - present invention V\/m ch is not particularly

limted is desiraply s ddies fotd égﬁ?gg ogents

excl uding the sol vents %?ihagﬁioéggéﬁ?ion becCones pre erably?“ggB to SO

W % particukaibyegr thgenbd qutpreHEnM(%nvamhnﬂmecommawpslnhs abovhe
coatability and stab obt 03|t|on .Qt her additives
The radiati ofi® @88§F9#§eR%bn%%s?$]oﬁp cﬁp %ﬁQéi%§ Qﬁﬁ(ﬁéﬁfqlaﬁﬁﬁ of the

present invention Thatainer bddizhove iceIR@@Ents 108y sachBs andsepbional |y
other additives. The other additives _ include a filler such as glass or 10
al um na;1®ol PABRIB8PBAREMST cROBROWR YR FY | 2% ROHOIImFL alcohol” or

2oL bacr ooV ARIKLEL RO Pkl 0 VSIS, Sudata |

vinyl tri(2swefhoxgethoaghesianeaccelerator such as vinyl
trimethoxysilane, vinyl triethoxysilane, vinyl
tri(2-methoxyethoxy)silane,

15 N-(2-aminoethyl) -3-aminopropyl - -methyl-dimethoxysilane,
N- (2-aminoethyl) -3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropyl - -methyl-dimethoxysilane,

20 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropyl ‘methyl-dimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloyloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as

25 2,2-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-S-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazole or alkoxybenzophenone; and cohesion
inhibitor such as sodium polyacrylate.

30

Method of forming a colored layer

A description is subsequently given of the method of
forming a colored layer from the radiation sensitive

composition for forming a colored layer of the present



15 N-(2-am noet hyl ) - 3-am nopropyl net hyl di met hoxysi | ane,

N- (2- am noet hyl ) - 3- am nopr opyl t ri net hoxysi | ane,

3-am nopropyl triethoxysilane, 3-glycidoxypropyltrinethoxysilane,

3- gl yci doxypr opyl net hyl di net hoxysi | ane, 20
2-(3,4-epoxycyc|ohexyl)ethyltrinethoxysglane,

3-chl or opr opyl net hyl di met hoxysi | ane, 3-8h|oropropy|trinethoxysilane,

3-met hacryl oy Py SPY | hdy sl dt N it
3- mer capt opr opyﬁ{ri met LO)X/rSEI% zlgr)lfe%ﬁg}n?fygfx%cfaent such as?oé'?osnlon tor
2, 2-t hi obi s(fexymeimny|a ccalduad | jxwers! )heyreirmafdedi)-t - but yl phenol ; ul traviol et

| i ght absorber su as - (3-t-but vyl -5-net hyl - 2- hydr oxyph l)-5-
chl or obenzot ri azol eof“%lﬁ?&?%e??Béﬁgﬁoﬂe?o W rofr‘l% ?Hél %?'F%‘Fm'such as
sodi um pol yagfiyé @t fon 3ok sk afhd ofdl grih o Freiprd (1Y @o Agdescription is

subsequently given of the nethod of formng a colored layer fromthe
radi ati o® sehs] t i VEr®ighasFORBANE of 1 ¥ OF ﬁgeap@mQﬁﬂe@qra@# 6ermieg pr esent

31 invention (may, bc?olfsd:‘H% Y dRfErded qul%gfféq:%nposi tion for formng a
ter). Th 0 '

colored | ayer"” hereina e met ho orm'ng a colored |ayer of the
present invénli orexmopimgat leastf phtonfitheteasiid fifle {atyadbatidnforn ng a

coat 9 [11 Mgl NEn RO 1 [ T 360 CRBEr R SUDSLraCe)
the coating {4} m sdrirex pdsrcdsa g (f)1nhedtiery d@b@l@gabhﬂg filmafter
devel opnent. 10 Each of the above steps wi |l be described hereinbelow -
step (1)10a |ight SEaddeefnghe apove stepsiwiddl be defqridbashhereinbeteuce of the
substrate to define a portion for the formation

- step (1)-

A light screening layer is optionally formed on the
surface of the substrate todefine a portion for the formation

15 of pixels, and then the composition for forming a colored
layer is applied to the substrate and vacuum baked under
reduced pressure to evaporate the solvent so as to form a
coating film.

The substrate used in this step is made of glass,

20 silicon, polycarbonate, polyester, aromatic polyamide,
polyamide-imide, polyimide, polyether sulfone, ring open
polymer of a cyclic olefin or hydrogenated product thereof.

The substrate may be optionally subjected to a
pre-treatment such as chemical treatment with a silane

25 coupling agent, plasma treatment, ion plating, sputtering,
gas-phase reaction or vacuum deposition.

As means of applying the composition for forming a
colored layer to the substrate, which is not particularly
limited, a coating technique using a slit nozzle such as

30 slit-and-spin coating or spinless coating (to be referred
to as “slit nozzle coating technique” hereinafter) is
preferred.

As for coating conditions in the slit nozzle coating

technique which differ according to the slit-and-spin



15 of pixels, and then the conposition for formng a colored layer is
applied to the substrate and vacuum baked under reduced pressure to
evaporate the solvent so as to forma coating film The substrate used in
this step is made of glass, 20 silicon, polycarbonate, polyester, aromatic
pol yam de, pol yam de-im de, polyimde, pplyether sulfone, ring open

pol ymer of a cyclic olef in or hydrogenated product thereof. The substrate
may be opt i 0Bgh{ing PG Rekd @t i ahBCRROEI 26 W e gt}sghgaketésat ment
with a silane 25 coup ng agent, plasma treatnent, ion plating, sputtering,
gas- phase rebet¢orted, witenma cfa[f@-tgamermowegﬂssef sapptyang fhel00
conposition for f.or col oLe | .a er 1 he substrat S not
particul arl y ’fr%i'tif;godqgngﬁcogtl gc 605 SRE ﬁszFﬁamﬁiﬁ as 30
slit-and- spi the addl ee O ﬁpjawloessmoabmp@siwoxbefdleff@ﬁra@hg hOc8Borédi t

nozzl e coating technique" hereinafter) is preferred. As for coating

condi ti os | h2YRE SYPR %?ﬁjel%d'éﬁﬁﬂge @t iR &Pt @ 998cor ding to
the slit-an : t;h ze of the
substrate tgm§g£8cg%tzgg%m%£% r:';1<§]1[‘3é|!fth genera}{lr%noagrtlti)ass%sot?bstrate (1,100 mm
x 1,250 nm) mtccoaledeby/sg¢n|@m¢ mh&uqqg}1nmoﬁpeﬁdnpsepretheauéy|seﬁy rate
of the conpo

it f I I
or ef orabl y 550 to°00 0By S riers i SR ol He el st o 1. 500

mcro-liters/sec, muel é&h&@dnﬁ@ﬁ&ﬁeihé c%rl%b.loh 300 fb@mlnﬁoa 1 sec,
nore pref erabIY 700 to 1,200 nmm sec. The solid content of the conposition
for formthg golevedolayes Ysarein sbg F‘?altih@%ﬂet GRELANG E68hPAGUEetHini que i s
preferably % o NPL EL T r 1_—13% %1 RS, Hr weacuum baki ng
condi tions, 1?ﬁéﬂalegrye\% v%cﬁgrr‘?éfsqgée l&éb% \yut 0.1 tlo 10 torr, nore
preferably about As for vacuum baking condltlons, the degree of vacuum

is preferably about 0.1 to 1.0 torr, more preferably about
0.2 to 0.5 torr, the temperature is preferably about 60 to
15 120°C, more preferably about 70 to 110°C, and the baking time
is preferably about 1 to 5 minutes, more preferably about
2 to 4 minutes.
The thickness of the formed coating film after the
removal of the solvent is preferably 0.1 to 10 pum, more

20 preferably 0.2 to 8.0 um, particularly preferably 0.2 t0 6.0
pum.

- step (2) -
Thereafter, at least part of the formed coating film
25 is exposed to radiation. To expose part of the coating film,
a photomask having a suitable pattern is used.

The radiation used for exposure is selected from
visible radiation, ultraviolet radiation, far ultraviolet
radiation, electron radiation and X-radiation. Radiation

30 having a wavelength of 190 to 450 nm is preferred.

The dose of the radiation is preferably about 10 to

10,000 J/m’.

- step (3) -



0.2 to 0.5 torr, the tenperature is preferably about 60 to 15 120C, nore
preferably about 70 to 110C, and the baking tine is preferably about 1 to 5
m nutes, nore preferably about 2 to 4 mnutes. The thickness of the forned
coating filmafter the renoval of the solvent is preferably 0.1 to 10 m
nore 20 preferably 0.2 to 8.0 m particularly preferably 0.2 to 6.0 pm -
step (2) Thereafter, at |east part of t3e forned coating film 25 is

exposed to radiati,gn._ To..expo art_.af the.coati film . a.phot omask
having a suitable '@é‘?’feeq’%t?g' i‘é'éeg.c%?emrgagil&f“i ot ggé{&&f’@?de?ﬁggu?e i s

sel ected frodeveiepétad alsabiloa.and remvivel &t uhastipaisedpof©fonlldfr aMéol et

radi ation, electron radiation and X-radi ation. Radiation 30 having a

wavel engt h ofFC398ngof45M- nmis preferred. The dose of the radiation is
preferabl y about Ifhd Qprotd §80e368Ly fsdﬁE‘@@e(rgi)é%% alkanqahtGe1ohOf goat' ng

filmis devel oped wth a devel oper to dissolve and renove an unexpose
portion & thmedecaenmd¢edws stiatdboveuceas spéiunsantenatehl godhuml kal i

devel oper de of an ueous_sol ution, such ,as _sqdi um_carhonate, sodi um
ytr vl g, oBYASSIENE nyef S FaEn Iydh et S S BB o T e
1, 8- di azabi cygheckbdd, Ghol-ivedet poed Dizadi &y dli ez pbi £ )l -or Luhde meédoonene.

A suitabl e anmount of a water-sol ubl e organic solvent 10 such as nethanol or
ethanol, or & 8ofiageBkeY®y- bt- hokrP-RNanfe above al kal i devel oper. The
goating flimis PASSARN Gddslt Beld YRS APl tahi U6 ORREN! -
Shower devel opnent, spray devel opnment, dip (inmmersion) 3eve|opnent or
puddl e devel epabnasnagthanol or ethanol, or a surfactant may be added

to the above alkali developer. The coating film is
preferably rinsed with water after alkali development.
Shower development, spray development, dip
(immersion) development or puddle development may be
15 employed.
As for development conditions, the coating film is
preferably developed at normal temperature for about 5 to

300 sec.

20 - step (4) -

By heating (to be referred to as “post-baking”
hereinafter) the developed coating f£ilm, a colored layer can
be formed on the substrate.

As for post-baking conditions, the coating film is

25 preferably heated at 180 to 230°C for about 20 to 40 minutes.

In the method of forming a colored layer of the present
invention, by repeating the above steps (1) to (4) using each
of compositions for forming a colored layer containing red,
green and blue pigments dispersed therein, red, green and

30 Dblue pixel patterns are formed on the same substrate, thereby
making it possible to obtain a substrate having predetermined
red, green and blue pixel patterns thereon. In the present
invention, the order of forming these color pixel patterns

is not particularly limited.



15 enpl oyed. As for devel opnent conditions, the coating filmis preferably
devel oped at nornmal tenperature for about 5 to 300 sec. 20 - step (4) By
heating (to be referred to as "post-baking" hereinafter) the devel oped
coating film a colored layer can be forned on the substrate. As for
post - baki ng conditions, the coating film,s 25 preferably heated at 180 to

230C for about 20 to 40 minutes,. |In the nethod of formng a colored |ayer
of the present invgpidedcRY nbePEd el BBeBROVE) £ieRE) (i thes(4radsi ng each
of conpositions for" formng a“colored |ayer containing red, green and bl ue

pi gnent s di speised tdampsisitioad foyr fermima SCdllaredilayerpacntasinge for med
on the sane supstrate, thereby maki It _possible.to obtain a substrate
havi ng pr ede?tej?ir?%gdpi%%ﬁ{ gé)%se‘her%ed{]gﬁ?er p’1“><e|a Eéﬁsgrrﬁls%et k‘@?’égﬁ. %n the
present i nvphédeterhheedrisbaclofmdtorii (htdease ol e Rbtalingdl.t erns is not
particularly limted. 34 B _conducti@g t he above steps (1é to (4) in this
order usithg a conmpbR tf b it gkiafsh§ta ths Srederagerl og8ht arKPRgiSa bl ack

batern can BE CbraPRke S The 1y 1M Feon s et AR B 3G 0MG ayer 1 s

preferably 0.5 to 5.0 m nore preferably 1.5 to 3.0 m Color filter The

color filter oi thgiggesent I nvention conprises 10 the colored |ayer forned

as descri bedS r liquid crystal display device The color |iquid

crystal display devhe€ecodlor hEilveaseft thenypeelsent cavphtsen tbepeoses filter

of the present 15 inventjion. As one_exanple of the color liquid crystal
di spl ay 10 the colored layer formed as described above.

Color liquid crystal display device

The color liquid crystal display device of the present

invention comprises the color filter of the present
15 invention.

As one example of the color liquid crystal display
device of the present invention, a color liquid crystal
display device having excellent characteristic properties
can be manufactured by forming pixels and/or a black matrix

20 ona thin film transistor substrate array from the radiation
sensitive composition for forming a colored layer of the
present invention as described above.

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

25 invention comprises (A) a colorant, (B) an alkali-soluble
resin, (C) a polyfunctional monomer, (D) a
photopolymerization initiator and (E) a solvent as essential
ingredients, and the solvent (E) contains 5 to 40 wt% of
cyclohexyl acetate. Particularly preferred examples (i) to

30 (ix) of the composition are given below.

(1) a radiation sensitive composition for forming a
colored layer in which the component (B) contains the
carboxyl group-containing copolymer (II) and the

component (D) contains at least one selected from the



device of the present invention, a color liquid crystal display device
havi ng excel l ent characteristic properties can be manufactured by form ng
pi xel s and/or a black matrix 20 on a thin filmtransi stor substrate array
fromthe radiation sensitive conposition for formng a colored |ayer of the
present invention as descri bed above. A§Egescribed above, the radiation
sensitive conposition for formng a coldored | ayer of the present 25

i nvention conpris | Qs ) =50l resl ) a
pol yfunctional no oréeu?, %SéqeasQ lg.{%togfo%%]yrgme? ?ég%gﬂﬁ?ny%g o‘?é‘jgﬁ%ué% a
sol vent as essent il imidepaddi-dased aohpouadsandentrigEineebhaeds 5 to 40 wt %

of cyclohexyl acetate. Particularly preferred exanples (i) to 30 (ix) of
t he conpositionzMQ9Qﬁ below. (i) a radiation sensitive conmposition for

form ng a cgforedHayidildt W Werddie SRTRGARBE i eBbnCeBakBSmihg acar boxyl
group-cont ai ni ng copol yner (11) and the coggonent (D) contains at |east one

sel ect ed ¥ rom t he @b dpYesnéi stimyhdrhahhg campananind Bdaserdtabapound,
bi i m dazol e- based d [L,AZl §%§98H¥95 il iation
sensitive conposition g?%?%pngﬁéhg béﬁ%%?%?@% er- (1 QFH%ME?Qhéﬁﬁe

conponent (B) contaietophemreaiizsed cpmpupndorinaithiengomppakepterd{I1) and t he
acet ophenone- based_co .oundi|1§r1 cggpon ntﬁ%g) con ﬁ%ns at | east one

sel ected from t he PO Hsi*idy & iﬁﬁﬁF -F;PE-% t HYPYRi o) phenyl ] - 2
10 nor phol i nopr opadbrsi¥teing of 2-methyl-1- [4- (methylthio)phenyl]-2-

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

1, 2- oct afi one- | - TRYBIHEHMAARHPAHEMANR.2- (O benzo vyl oxi ne), the

ts)ie: g‘;?‘géo} re;)%afﬁg SHRHNA. 4 st nha SREmRLAET, -mBphBR i AbBReRl 1) ST One

an-l-one and
1,2-octandione-1-[4- (phenylthio)phenyl] -2~ (O-benzo
yloxime), the biimidazole-based compound in the

15 component (D) contains at least one selected from the
group consisting of
2,2’ -bis(2-chlorophenyl)-4,4’,5,5’ ~-tetraphenyl-
1,2'-biimidazole,
2,2'-bis(2,4-dichlorophenyl) -4,4’,5,5’ -

20 tetraphenyl-1,2-biimidazole and
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5' -
tetraphenyl-1,2’-biimidazole, and the
triazine-based compound in the component (D)
contains 2-{2-(3,4-dimethoxyphenyl)ethenyl}-4,6-

25 bis(trichloromethyl) -s-triazine

(1ii) the radiation sensitive composition for forming a

colored layer (i) or (ii) in which the carboxyl
group-containing copolymer (II) in the component (B)
contains at least one selected from the group

30 consisting of a copolymer of (meth)acrylic acid/
2-hydroxyethyl (meth)acrylate, copolymer of
(meth)acrylic acid/ styrene/ 2-hydroxyethyl
(meth)acrylate, copolymer of (meth)acrylic acid/
2-hydroxyethyl (meth)acrylate/ benzyl (meth)acrylate,



group consisting of 2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetraphenyl -

1,2 -biimdazole, 2,2 -bis(2,4-dichlorophenyl)-4,4",5 5 - 20
tetraphenyl -1, 2-biim dazole and 2,2'-bis(2,4,6-trichlorophenyl)-4,4",55"-
tetraphenyl-1,2'-biimdazole, and the triazine-based conpound in the
component (D) contains 2-[2-(3, 4- dlnetg%xyphenyl)ethenyl] 4,6 25

bi s(trichloronethyl)-s-triazine (iii) the radiation senS|t|ve conposition

for forming a colgy ﬁiyn%&erof('(}ne‘%'h)@c&%lh.e &’eaa? Ehﬁya%;egé&hy

group-contai ni ng co (rn) contarns” at | east one
sel ected fromthe @m&ﬂhﬁaﬁryiata/sphngyéf(metbbebynﬁatef ¢opohymer yof ¢ aci d/

2- hydroxyet hyl (neth r |.at-e, . copal yner acr C ac d/ st rene/
2- hydr oxyet hyl (n@$%§§ alc a€&§6|§%§r of(*ggﬁﬂ% EY%?#%/a% oY
2- hydr oxyet hyl (rreﬁdﬁca(arre}dtﬂtae:’ryamyl cépBlimecof dinethIbcropel yeed,/ of

(meth)acrylic acid/ 2-hydroxyet hyl met h) acryl ate/ phenyl (neth)acryl ate,
copolyneﬁyof (metld %ﬁ%%uﬁ%?@ﬁﬁ%ﬁm fflPP&KF%Y&EP?IEP@FOBPQEB?BP

mono( et h) acryl at & chtﬁ HTRI £ o(me(criasfa@rﬁ%ygb&d?%@ﬁz;nbenzy'

(meth)acryl ate/ pol rene nacrononone copol ymer of (nmeth)acrylic acid/
benzyl (neth)acnﬂmﬂﬁﬂ)qnﬂyﬁmﬁmﬂymo@wﬂemhadrymath)annylanenoner copol yner
of (meth)acrylic aC|d/ henyl mal ei m

10 copol yner of ( ?ﬁ?ﬁ: MeF ad%%P ﬁé%;fké?ggﬁéﬁg§ezé ﬂégﬁzrlﬁging;e’

benzyl (neth)acrylmt Jﬂq S Daeli dgef/ s(tq&#em)eacwhwlaqmd/ch)acrylate,
N-cycl ohexyl mal ei m de/ styrene/ benzyl éneth )acryl ate, copol yner

(et h) adrdl i c am%qp%m&qafe werﬁkq)éuc éF acidy( h&lreltl??lé%f@l%rhlz@?/
a-methylstyrene/ benzyl (meth)acrylate, copolymer of
(meth)acrylic acid/ N-cyclohexylmaleimide/ styrene/
benzyl (meth)acrylate, copolymer of (meth)acrylic
acid/ N-cyclohexylmaleimide/ a-methylstyrene/ benzyl

15 (meth)acrylate, copolymer of (meth)acrylic acid/
2-hydroxyethyl (meth)acrylate/ benzyl
(meth) acrylate/ polystyrene macromonomer, copolymer
of (meth)acrylic acid/ 2-hydroxyethyl (meth)acrylate/
benzyl (meth)acrylate/ polymethyl (meth)acrylate

20 macromonomer, copolymer of (meth)acrylic acid/
N-phenylmaleimide/ styrene/ benzyl (meth)acrylate/
glycerol mono(meth)acrylate, copolymer of
(meth)acrylic acid/ N-phenylmaleimide/ styrene/
2-hydroxyethyl (meth)acrylate/ phenyl

25 (meth)acrylate/ polystyrene macromonomer, copolymer
of (meth)acrylic acid/ N-phenylmaleimide/ styrene/
2-hydroxyethyl (meth)acrylate/ phenyl
(meth)acrylate/ polymethyl methacrylate macromonomer,
copolymer of (meth)acrylic acid/

30 mono [2- (meth) acryloyloxyethyl] succinate/ benzyl
(meth)acrylate/ glycerol mono (meth)acrylate,
copolymer of (meth)acrylic acid/
mono [2- (meth)acryloyloxyethyl] succinate/

N-phenylmaleimide/ styrene/ allyl (meth)acrylate,



15 (meth)acryl ate, copolynmer of (neth)acrylic acid/ 2-hydroxyethyl
(nmeth)acryl ate/ benzyl (neth)acrylate/ polystyrene nmacronononer, copol yner
of (meth) acrylic acid/2-hydroxyethyl (nmeth)acrylate/ benzyl
(meth)acrylate/ polynethyl (meth)acrylate 20 macronononer, copol ynmer of
(meth)acrylic acid/ N-phenyl nal ei mde/ styrene/ benzyl (meth)acryl ate/

gl ycerol rmono(neth)acrylate, copolymer of? (meth)acrylic acid/

N- phenyl mal ei m de/ st yrene/ r. QX y!| (meth)acryl ate/ phenyl 25
(et h)acryl ate/ po %{/‘F"é ‘?é G@dﬁ%&rq %(?I r of (meth)acrylic acid/
N-phenyl mal ei m de/m&iy [BNEde t B-deEF 1ML HyT] iscG hylcat/e/  phenyl

(meth)acrylate/ polynethyl nethacrylate macronmononmer, copol yner of

(neth)acrylic aci d)“E?O?I?ﬁ)]ﬁ‘éﬁ i) eﬁ,trmeé\ﬂ lokpazi)l ) @esdi) asrylabenzy|
(neth)acrylate/ gl {Ql,p tie, (agol ymer of (meth)acrylic

aci d/ nono[ 2-(meth C%T oyl oxyet )sueﬁll natt e N- phenyl mal ei m de/ styrene/
al | y: (lrrEi h) ?(r:]rlyi ateno B?E (rmmol I\il_mla}flc(xyﬁd)ﬁydﬂrsm{ddinm;ed{) m)no[ 2- (et h)
acryl oyl oxyet hyl ] succi nat e ei m styrene/ be

(meth)acryl ate, ~ OpY ﬁeﬁ’ﬁg/’é{g?yFFXrSEFAIa%lWDﬁB‘F’Eh?Prﬁﬂi}ate'

acryl oyl oxyet hyl ] w%@,{ Wl&fé @idligje/ styrene/ allyl (neth)
acrylate, copolyner of (net h) acryl ic acid

monol[ 2- (et h) acry|rwm@k@equm1mﬂ@xymhydgcﬂmmw| ei mi de/ styrene/
\?\/Leg?r”boigpglnif:g?c)?o ac%lﬁeh%ylrfﬂp%hg%/yfgtt%%% zyllrrgl Zflmdéle/ styrene/
benzyl (»eth)acryl éheth) atyyekatod, ranmrdo(:apbﬂ]ymeryéﬁt(meth)acryllc acid/
0-carboxypolycaprolactone mono (meth)acrylate/
N-phenylmaleimide/ styrene/ benzyl (meth)acrylate/
glycerol mono (meth)acrylate
(iv) the radiation sensitive composition for forming a
15 colored layer (i), (ii) or (iii) in which the component
(C) contains at least one selected from the group
consisting of trimethylolpropane triacrylate,

pentaerythritol triacrylate and dipentaerythritol

hexaacrylate
20 (V) the radiation sensitive composition for forming a
colored layer (i), (ii), (iii) or (iv) in which the

component (A) contains an organic pigment and/or
carbon black
(vi) the radiation sensitive composition for forming a
25 colored layer (i), (ii), (iii), (iv) or (v) in which
the component (E) contains 10 to 60 wt% of a low-boiling
point solvent
(vi) the radiation sensitive composition for forming a
colored layer (vi) in which the low-boiling point
30 solvent contains at least one selected from the group
consisting of propylene glycol monomethyl ether,
propylene glycol monoethyl ether and propylene glycol
monomethyl ether acetate

(viii) the radiation sensitive composition for forming a



(iv) the radiation sensitive conposition for formng a 15 colored layer (i)
, (1i) or (iii) in which the conponent (C) contains at |east one selected
fromthe group consisting of trinmethyl ol propane triacryl ate,
pentaerythritol triacrylate and dipentaerythritol hexaacrylate 20 (v) the
radi ati on sensitive conposition for for 'Qg a colored layer (i), (ii),
(ii1) or (iv) in which the conponent ( contai ns an organi c pignent and/or

carbon bl ack (vi) i1alyJ Lt .60 st 0 ] 25
colored |ayer (i) {’8%?%%@,la‘{’}ie%?)(g,gp(s‘ﬁ/)(y’grﬁ(%’? qlﬁ{#d&?rc‘%%%%’%go%éﬁém (E)
contains 10 to 60 fwmethér xdndainsi 30ty 7peitAtof el wibddldvho)line poadiat i on
sensitive conposition for formng a colored layer (vi) in which the

| ow boi | i ng poi nt s‘égvg%{vent contains at | east one selected fromthe group

consi sting ofixpr opyhengadi ¥€Pbn "OORSPRE Vd &Sl s it RIPBEE R @Hi¥ePla nonoet hyl
ether and propyl ene glycol nononethyl ether "acetate (viii) the radiation

sensi tived conposi t FBROFeR Yavtan fylhiBan wbl ok &e middle 9l BING PPENLI n whi ch
the conponent (E) %éﬂ@%&?&ﬁﬁié‘%@i’eé&7&%%%%&@9”%99&%&%%50@ poi nt
solvent (ix) the radiation sensitive conposition for formng a col ored

| ayer (viii) in whcohsibtingddl prdpyléemggpyrol mauweathiytl etinéniagetatel, east

one selected fromthe ou consi sting of . pr | ene gl ycal noet hyl et her
acetate, 3-nethox bﬂ?gf‘o Q}Q‘t"fﬁl ,aﬁ?%?ﬁ% & e‘%&]ﬁ?e (ﬁ%réoﬂylﬁo"\?ttﬁ’éﬁ
di ethyl ene glycol gehby| @i8YhyEéRelglyébrdtaliexanaia atheat,hyl

3- et hoxygropi onate The greferred color filter (x) of the present invention
conpri ses0pi xel s afdfbdPherarRnepand xe tlay el gthaNymyopionate

The preferred color filter (x) of the present invention
comprises pixels and/or black matrix formed from the
radiation sensitive composition for forming a colored layer
(1), (ii), (iii), (iv), (v), (vi), (vii), (viii) or (ix).

15 The preferred color liquid crystal display device (xi)
of the present invention comprises the above color filter
(x).

The more preferred color liquid crystal display device

(xii) of the present invention comprises the color filter
20 (x) on a thin film transistor substrate array.

Since a dry product of the radiation sensitive
composition for forming a colored layer of the present
invention has high solvent re-solubility and the composition
suppresses the formation of a bumping hole completely as

25 described above, it can be extremely advantageously used for
the formation of a colored layer using the slit nozzle coating

technique.

Examples
30 The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting.
Example 1
15 parts by weight of a mixture of C.I. Pigment Red



radi ati on sensitive conposition for formng a colored layer (i), (ii),
(i), (iv), (v), (vi), (vii), (viii) or (ix). 15 The preferred color liquid
crystal display device (xi) of the present invention conprises the above
color filter W The nore preferred color liquid crystal display device
(xii) of the present invention conprise§”§he color filter 20 (x) on a thin
filmtransi stor substrate array. Since a’dry product of the radiation

sensitive cogppsettonp{ghedOrmdda B CRlR kel ¥t 189 2R)eaeNLhel NVeNtion
has hi gh solvent re-solubility and the conposition suppresses the formation
of a bunpi ngchbPrarbphbt e yPaEL D Py eviraided seldde contesdn o extrenel y

advant ageous [ he_ for ' a col qred.l ayer. ing the slit
nozzl e coat i%ésgégg%%i %?J%i ) a%p#%sﬁe%qﬁfe cha'%r)tvﬁ I’}l) _ é’%&ﬁg’! egqafae provi ded
for the purpespolphnet if hethiakkydttaid g/ NiohangAmal eifddeyi saybeheare in no
way to be taken as limting, Exanple 1 15 parts by weight of a m xture of

g \ .
C.1. Pigfent PRREY SgmedBagrtlate pf eppahymiedd ZBEA QWSiAntr &AitéCoF 80/ 20) as
the col Oranéoy%/zéépa,rt@wm/9%Io@htmﬁ89|5,Cbmnta%mleoalkﬂwga%xgom as a
di spersant, 6 parts by weight of a copolynmer of nethacrylic aci
N- phenyl nmal eresdin/ (Bl yrand/ 7% prrtsy | bneddighty e @xapydengngliyzedi on wei ght
ratio = 20/ / =9, = 000 t.he_al kal i -sqluble resin
(B), and 75 ngéégeggy%\e%%?go%g%?%%@laesngihgq y%ooﬁ?en n(gﬂrstwﬁ)ﬂe erAer acetate as

the solvent t&yevhée Byxeeans ogttdebedry nElAns oOfpregaaed arpilgneatpr epare a
pi gnent 10 di spersion (RlL. Thereafter, 100 parts by wei ght of the pignment
_dispersik%n(ﬂ&gPegsbaPtéR Y- wei ght of a copol yner of

Thereafter, 100 parts by weight of the pigment
dispersion (R1l), 5 parts by weight of a copolymer of
methacrylic acid/ mono(2-methacryloyloxyethyl)succinate/
N-phenylmaleimide/ styrene/ benzyl methacrylate as the

15 alkali-soluble resin (B) (copolymerization weight ratio =
25/10/30/20/15, Mw = 12,000, Mn = 6,500), 10 parts by weight
of dipentaerythritol hexaacrylate as the polyfunctional
monomer (C), 5 parts by weight of
2-methyl- (4-methylthiophenyl) -2-morpholino-1-propan-1-

20 one as the photopolymerization initiator (D), and 25 parts
by weight (10 wt%) of cyclohexyl acetate, 25 parts by weight
(40 wt%) of propylene glycol monomethyl ether acetate, 75
parts by weight (30 wt%) of 3-methoxybutyl acetate and 50
parts by weight (20 wt%) of cyclohexanone as the solvents

25 (E) were mixed together to prepare a composition for forming
a colored layer (R1-1). The content (wt%) of each solvent
is a value including the solvent contained in the pigment
dispersion (the same shall apply hereinafter).

The obtained composition for forming a colored layer

30 (R1-1) was evaluated in accordance with the following
procedure. The evaluation results are shown in Table 1.

Evaluation of soclvent re-solubility of dried product

After the composition for forming a colored layer

{R1-1) was applied to a glass substrate and dried with air



met hacrylic acid/ nono(2-nethacryl oyl oxyet hyl)succi nate/ N phenyl mal ei m de/
styrene/ benzyl nethacrylate as the 15 al kali-soluble resin (B)

(copol ynerization weight ratio = 25/10/30/20/15, Mwv = 12, 000, WMh = 6, 500)
, 10 parts by weight of dipentaerythritol hexaacrylate as the

pol yfunctional nononer (C), 5 parts by %elght of

2-met hyl - (4- met hyl t hi ophenyl) - 2- nDrphollno | - propan-1- 20 one as the

phot opol yiTerdZ ajd & 4 td Fhis didy offih 45 roar ts% m?)‘xu‘ﬁ@sghrth@l'g}%s/‘) of

cycl ohexyl acetate, 25 parts by i ght (4 propyl ene glycol

nononet hyl esulps t xatse é:taer,anSthpai‘ltmdayomllggtf(Bﬁ) adlredt tBemethosadut yl
acetate and 50 ar %ﬁ ht ( q mﬁﬁ@ of c¥gho$ex one_as,_the solvents 25
(B were i xS HERS rit REPEYIaRS: 1y el pouePEERYY of EPGT meEEAEe ffor ed
layer (R -1)10 ’&tleu&@"st enthé idverit @acloliabyeity &6 thevakied Asathdg the
sol vent contained in the pignent dispersion ( Ke same shall apply

her ei naf t%er ) £ 1 inavab e e teshFESorddmar 6 FBPnFﬁgdaséeiﬁﬁédSF%S%r°f30
(RL-1) was eypl L@}f&l&ﬁﬁ% daNGE Widdy tdﬁe %' e QW B3 rgf eﬁ@e&ﬁa The

eval uation results are showt in Table 1. uation o vent

re-sol ubi | i tQ :ofThiy ided edr edattingf fedmt he compbetelpndissoimem déngr angcol or ed

| ayer (Fﬂ-l% was applied to a glass substrate and dried with air 40 at 23C
and a hum di ot 4 for 30 mnutes, the glass substrate having the dried
coating fil mpadaredokhefieta (e cohﬁﬁ@sﬁﬂlm ML @Feed Y60him@noaet hyl
ether acetate for 10 mnutes. The solvent re-solubility of the dried
coatlnglé’f|9ﬁ1vm&eé%h@%aled according to the re-dissolved state of the
dried coatin Eﬁ% f @l, h i coating
filmis conp et 1{1{@ I'Ss qﬁ 3“2?1% ?1'19\Y“erTgF‘S£ oﬁﬂ‘%&‘ﬁ%gt gf&?%ge %??ed coating
f|In1rena|nsda$$elva0aM1¢lleﬁitaI)kﬁ nimwiress @f. ixmeTisdogr.i ed coating film

rarely di Ssolaggfug{_igr?egf rbumplnihole

The composition for forming a colored layer (R1-1) was

15 appliedtoasoda-lime glass substrate (300 mmx 400 mm) having
a S8i0, film for preventing the dissolution of sodium ions
on the surface with a spin coater and vacuum baked until the
degree of vacuum reached 0.3 torr to form a coating film as
thick as 2.5 um.

20 Thereafter, the obtained substrate was observed
through an optical microscope to count bumping holes in a
S mm x 400 mm specified square area of the coating film so
as to evaluate the composition based on the following
criteria.

25 (): less than 500 bumping holes
A: 500 or more and less than 1,000 bumping holes

X: 1,000 or more bumping holes

Example 2

30 The procedure of Example 1 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (R1l) were changed to 50 parts by weight
(20 wt%) of cyclohexyl acetate and 125 parts by weight (50

wt%) of ethyl 3-ethoxypropionate to prepare and evaluate a



di ssolve at all after 10 m nutes of immersion. Evaluation of bunping hole
The conposition for formng a colored |ayer (R1-1) was 15 applied to a
soda-linme glass substrate (300 mMm x 400 nm having a SiQ2 filmfor
preventing the dissolution of sodiumions on the surface with a spin coater
and vacuum baked until the degree of quuun1reached 0.3 torr to forma
coating filmas thick as 2.5 m 20 Theréafter, the obtained substrate was

observed t A QPtdHale M 0, [ 30l [ 5 mm x
300 T spect 1o H S D oo T PR oo e e HL 2, 38 Chip Sl
conposi ti on manrrelr af irhBxéwplewi-ngThe compoisati2h fhr Fersinganc&DErédinpi ng

hol es A: 500, or_ 1o d_l,ess than. 00. bunpi nq _hol es, . X; _1, 000, or_nore
bunpi ng hol € a%n{ﬁele_aig ?&%8%?8&@8&2—” (R‘{%Fa%ﬂ getahts (?ép'gté%)baofexcept
that the sopvemylerE)gliyediemaddndthgl l&0hpardcetdirarei ghe €falberien gment

di spersion (R1) were changed to 50 parts by weight (20 w% of cycl ohexyl
acetate &nd ASLEF tarpySheyhn (BPlemby of ethyl 3- et hoxypropionate to
prepare and evaluate a 41 conposition for formng a colored layer (R1-2) in

the sane nmanner as in Exanple 1. The conposition for form ng a col ored
| ayer (R1l-2)Examplechtai ned 75 parts by weight (30 wt% of propyl ene glycol

nononet hyl et her etate. The ev tion 5. results_ar hown in Table 1.
Exanpl e 3 The pro?@ﬁjrperoocfe%{fnﬁafle%%a\wgger épé’ﬁ?eﬁeg_ﬁégﬁa ?ﬁﬁ?pgtw_éafsol vent s
(E) to be adges $&1vidH: PaAH)S ty beeagdBédofo tivn pH¥t Byewkighspefstigd (R1)
were changed to 50 parts by weight (20 wt% of cycl ohexyl acetate, 50 parts

by wei ght0 (SRigent HisRrEhAted&1ld Yesr Fompded i 5 rertgchyaveisht parts
by (20 wt%) of cyclohexyl acetate, 50 parts by weight (50 wt%)
of propylene glycol monomethyl ether acetate, 25 parts by
weight (10 wt%) of diethylene glycol methyl ethyl ether and
50 parts by weight (20 wt%) of 3-methoxybutyl acetate to
15 prepare and evaluate a composition for forming a colored
layer (R1-3) in the same manner as in Example 1. The

evaluation results are shown in Table 1.

Example 4

20 The procedure of Example 1 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (R1l) were changed to 37 parts by weight
(20 wt%) of cyclohexyl acetate, 17 parts by weight (about
49.7 wt%) of propylene glycol monomethyl ether acetate, 19

25 parts by weight (about 10.3 wt%) of diethylene glycol methyl
ethyl ether and 37 parts by weight (20 wt%) of 3-methoxybutyl
acetate to prepare and evaluate a composition for forming
a colored layer (R1-4) in the same manner as in Example 1.
The evaluation results are shown in Table 1.

30
Comparative Example 1

The procedure of Example 1 was repeated except that

the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (R1l) were changed to 25 parts by weight



wei ght (10 wt% of diethylene glycol nethyl ethyl ether and 50 parts by

wei ght (20 wt% of 3-nethoxybutyl acetate to 15 prepare and eval uate a
conposition for formng a colored layer (R-3) in the same nanner as in
Exanple 1. The evaluation results are shown in Table 1. Exanple 4 20 The
procedure of Exanple 1 was repeated except that the solvents (E) to be
added to 100 parts by meight of the idﬁ%nt di spersi on (Fﬂ) wer e changed to
37 parts by e cet at e, 7 ts i ght
Cabout - 49) 755 S5 omy ! Epe SHEal rgs 505 S AsBrates0dbapartsobhl parts
by wei ght (abemgh&OQB MMt dxybuiyly laeee ageyand 'WEtﬂﬂa/ﬂ'ts QiWy:blghlnebfand 37
parts by weight_ (20 wt% of 3-nethoxybutyl acetate to prepare and eval uate

a conp03|t|oﬁYF$?hF6?ﬂPH§ t9 REERRAEY ?%@%ﬁv%#ﬂ?qﬂ 3 rampressdiend®¥er as in
Exanple 1. FBEmEHlUad] Ofled 38yl S-S0 ¥hel dhrkiBhAindr 220 CRUBREEL! Ve
Exanpl e 1 The procédure of Exaiple 1 was repeated except that the solvents
(E) to beé adled The I®abmtinrhyremilds agfe shownpiignBableéi 3persion (R1) were
changed to 25 parts by weight 42 of propylene glycol nononethyl ether
acetate, 75 parts by weight of 3-nethoxybutyl acetate and 75 parts by

wei ght of cyemphexenoacekamplepare and evaluate a conposition for form ng
a colored layer (R -5) in the sane manner as in Exanple 5 1. The eval uation

results are shown The TBEPeedure fdufamRife lEvasprerzated 6F6€EBUFBan
Exanple 1 VagneReRbee £XpEPled Y addla ol y&@t 1@ By W g@ Rg 100
parts by weight of the 10 pignment dispersion ( were 0 parts
by wei ght0 of ppguppkedéspeysodn niRidmetengel chahgedatet 30 @aﬂtﬁs |ba!r wslbx&t wei ght

of SUIYL 3 e BoxyBLPLARL P, 80 AOBRLR PlectIcecdeell 65 ghERE Ve

weight of ethyl 3-ethoxypropionate and 50 parts by weight

of diethylene glycol methyl ethyl ether to prepare and
evaluate a composition for forming a colored layer (R1-6)
15 in the same manner as in Example 1. The evaluation results

are shown in Table 1.

Table 1

Red colored |p, 1 |gx. 2 |Ex. 3 |Ex. 4|C. Ex. 1|C. Ex. 2
layer

Solvent

re-solubility
of dried O O O A A X
product

Bumping holes| O O O O A O

Ex. : Example C.Ex.: Comparative Example

20
Example 5

15 parts by weight of a mixture of C.I. Pigment Green
36/ C.I. Pigment Yellow 138/ C.I. Pigment Yellow 150 (weight
25 ratio=50/40/10) as the colorant (A), 4 parts by weight (solid
content) of Disperbyk-2001 as a dispersant, 5 parts by weight
of a copolymer of methacrylic acid/
©-carboxypolycaprolactone monoacrylate/

N-phenylmaleimide/ styrene/ benzyl methacrylate/ glycerol



eval uate a conposition for formng a colored | ayer (RL-6) 15 in the sane
manner as in Exanple 1. The evaluation results are shown in Table 1. Table
1 Red colored Ex. 1 ExMex. x. 4 C. Ex. 1 C Ex. 2 layer Solvent
re-solubility QX of dri ed product Bunping holes Q0 A0 Ex. : Exanple
C. Ex.: Conparative Exanple 20 Exanple 5 1> parts by wei ght of a m xture of
C.l. Pigment Geen 36/ C . Pignent YeI4I ow 138/ C I. Pignent Yellow 150

(wei ght 25 ﬁaﬁbeetﬁ%égi; BSop Byt KA Nor Aeight RALHS Y Ve ght (solid

content) of Disperb as a dispersant, 5 part’s by weight of
copol ymer flﬁélﬂééﬁ){llpé35\él@/ Myn < o BRGp My ca . (ﬂoa)dt@rsetmmoacryl at e/

N- phenyl mal e z /

nononet hacrylgn(g?%c%%% ﬁ?r%r |e%§ g Wg%‘gﬁfé ﬁg?}% b:\%’§g?é8/°z€$58?§%?&6, Mv =
6, 000, M 319661 namdtﬂee:hyal «ther ackettakte a£8he {dd)ventand) Werwmnigedy wei ght
of propyl ene col nononet hyl ether acet ate as the solvent (E) were m xed
5 toget het b9°9r§ Rer oby ame2ng of 13 Bepd "é]ﬂé‘r % Bepdf 2 dignendi on (Gl).
Thereafter, QQQ gggggnb¥Gw| ght of the pignent dispersion (Gl), 5 parts by
wei ght of a copolynmer o nmet hacrylic acid/ N-phenyl nal ei m de/ styrene/
benzyl 10 met hacryTlaee¢a§¢§m:echﬂ0 mﬂntrﬁeth}ameﬂm O(fcalblsl pigmenst i on wei ght

ratio = 15/ Za/ %g?? é§ \s\g}ftb;tg §rots lJJ\(/h welg OOC}f as copoe.l al kal | -soI ubl e

resin (B) ,
methacrylic acid/ N-phenylmaleimide/ styrene/ benzyl

10 methacrylate/ glycerol monomethacrylate (copolymerization
weight ratio = 15/25/15/35/10, Mw = 13,500, Mn = 6,000) as
the alkali-soluble resin (B), 10 parts by weight of
dipentaerythritol hexaacrylate as the polyfunctional
monomer (C), 5 parts by weight of

15 2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one as the photopolymerization initiator (D), and 75 parts
by weight (about 29.9 wt%) of cyclohexyl acetate, 50 parts
by weight (about 50.2 wt%) of propylene glycol methyl ether
acetate and 50 parts by weight (about 19.9 wt%) of

20 3-methoxybutyl acetate as the solvents (E) were mixed
together to prepare a composition for forming a colored layer
(G1-1).

The obtained composition for forming a colored layer
(G1-1) was evaluated in the same manner as in Example 1. The

25 evaluation results are shown in Table 2.

Example 6
The procedure of Example 5 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
30 pigment dispersion (Gl) were changed to 50 parts by weight
(about 19.9 wt%) of cyclohexyl acetate, 25 parts by weight
(about 40.2 wt%) of propylene glycol monomethyl ether acetate
and 100 parts by weight (about 39.8 wt%) of ethyl

3-ethoxypropionate to prepare a caomposition for forming a



di pentaerythritol hexaacrylate as the polyfunctional nononer (C), 5 parts
by wei ght of 15 2-benzyl - 2-di net hyl am no-1-(4-nor phol i nophenyl ) butan-1- one
as the photopol ynerization initiator (D), and 75 parts by weight (about
29.9 wt% of cycl ohexyl acetate, 50 parts by weight (about 50.2 wt% of
propyl ene glycol nethyl ether acetate qﬁd 50 parts by wei ght (about 19.9
wt9% of 20 3-nethoxybutyl acetate as the solvents (E) were m xed together

to prepare ac5pspogi tAvdy f Qi1 T PR vael g&ﬁk) e343hatbflif) cndNgapdt al ned

conposition for formng a co]Iore ayer ( was evaluated In the sane
manner as i nm&Exa@plas 1in Exanpke cval Fhei evalestlits zesuihswarénshiaishe 2.
Exanpl e 6 The pi;o%fdg%e of Exanple 5 was repeated except that the solvents
(E) to be adiBd 89 “parts by weight of the 30 pignment dispersion (Gl)
were changed to 50 parts by weight (about 19.9 w% of cycl ohexyl acetate,
25 parts by wei ght {about 40.2 wt 9% of propylene glycol nononethyl ether
acetate ZandEi®d®PHarTs by wei ght (about 39.8 w% of ethyl

3- et hoxypr opi onat SRy i 11ie0 ! a o} d | ayer
(GL-2) which was CHAS SRR & di ERARE 08 %n%ngggg?neﬂEégﬁ%| tRied 2

eval uati on rthel seleenrtsh@in to beTatled2to 51 G qrgpftss byTweightcefiutke of
Exanpl e 5 wag.repeated except that, the splvents to _be added.to 100

par 1o by wei BRETORE(TES R (s WEPE: CRAXERT Sl BREse Y 8o vefhar s by
wei ght  (abouabadat R Sjwi¥) @fckobeslibxpteidéat@p TR IPaT thy byewebghd 0 (about
40. 2 vvto%lof pr opgl ene gI%/coI nononet hyl et her acetate 50 parts by weight
(about TP 9 WebPUBA leRHyts) Qf AURRXASNS I LY L Meremethyd qthay agerake. (about

10.0 wt%  oEqodpetby! Bpewdl gkl (ABSMY 1L Bt Y dedyArepare a
3-ethoxypropionate and 25 parts by weight (about 10.0 wt$)

of diethylene glycol methyl ethyl ether to prepare a
composition for forming a colored layer (G1-3) which was then
15 evaluated in the same manner as in Example 1. The evaluation

results are shown in Table 2.

Example 8
The procedure of Example 5 was repeated except that
20 the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Gl) were changed to 25 parts by weight
(about 10.0 wt%) of cyclohexyl acetate, 75 parts by weight
(about 60.2 wt%) of propylene glycol monomethyl ether acetate
and 75 parts by weight (about 29.9 wt%) of ethyl
25 3-ethoxypropionate to prepare a composition for forming a
colored layer (Gl-4) which was then evaluated in the same
manner as in Example 1. The evaluation results are shown

in Table 2.

30 Example 9
The procedure of Example 5 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Gl) were changed to 75 parts by weight
(about 29.9 wt%) of cyclohexyl acetate, 50 parts by weight



conposition for formng a colored | ayer (Gl-3) which was then 15 eval uated
In the sane nmanner as in Exanple 1. The evaluation results are shown in
Tabl e 2. Exanple 8 The procedure of Exanple 5 was repeated except that 20
the solvents (E) to be added to 100 parts by wei ght of the pignent

di spersion (Gl) were changed to 25 parts l_py wei ght (about 10.0 wt % of

cycl ohexyl acetate, 75 parts by wei ght 4(about 60.2 Wt % of propyl ene glycol

mononet hy! e‘i&@esu@%tatv&%)aaﬂgzr}@awmg Yyd61 BBhohBPRYL ethel dkbapl ethy!

25 3-et hoxypropionate to prep t| on mng a ored | ayer
(G -4) whichands$5Q pemteviy watigihti habbet skthe® wikihnef ddethylExanplecdl The

eval uation result r.e n Table 2. 30 e 9 The procedure of
Exanpl e 5 waS® F}é ga%kaylzxecot\ggqr P TR &% 8 \%"H‘PQNELE?“’POIBE gﬂﬁ‘@ﬂngoa 100
parts by wei gblodédtheyepi gnen) ditsing Sia@ thieh) evalaaebanggdihe am@arts by
wei ght (about 29.9 W% of cyclohex% acetate, 50 parts by weight 45

(about 5G 2 BADREHTaHr HpyERAEPE yeol ben&YaLHpE ienhERSULEE adEe BROWBO part s
by wei ght (abgui gPe9HW % of diethylene glycol nethyl ethyl ether to
prepare a conposition for forming a colored layer (Gl-5) which was then
eval uated in the same 5 manner as in Exanple 1. The evaluation results are
showmn in Taple Eg@rrpl e 10 The procedure of Exanple 5 was repeated except
that 10 the §3T‘91=>?1t (E) to be added to 100 parts by weight of the pignment

di spersion (C) werige C‘{h&m}ﬁﬁlﬁé)cfﬂm@’nfpieb)ﬁ waisghtepeéaéa%xaepe vhag of
cycl ohexyl acetate, 14 parts by wei (about 50.3 w% of propyl ene gl ycol
met hyl ether theesatventsdlBs toabesa QG%F‘Qh%OQaRﬁﬁRS Py gedghy of th

fagg hoxybut gk grhenCet S&r d P’ @3 G2 eCOHRATEE O J LR ”bg}gwélgﬂé or ed
(about 30.2 wt%) of cyclohexyl acetate, 14 parts by weight
(about 50.3 wt%) of propylene glycol methyl ether acetate
and 35 parts by weight (about 19.6 wt%) of 3-methoxybutyl
15 acetate to prepare a composition for forming a colored layer
(G1-6) which was then evaluated in the same manner as in

Example 1. The evaluation results are shown in Table 2.

Comparative Example 3

20 The procedure of Example 5 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Gl) were changed to 75 parts by weight
of propylene glycol monomethyl ether acetate, 50 parts by
weight of ethyl 3-ethoxypropionate and 50 parts by weight

25 of diethylene glycol methyl ethyl ether to prepare a
composition for forming a colored layer (G1-7) which was then
evaluated in the same manner as in Example 1. The evaluation

results are shown in Table 2.

30 Comparative Example 4
The procedure of Example 5 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Gl) were changed to 125 parts by weight
of ethyl 3-ethoxypropionate and 50 parts by weight of



(GLl-6) which was then evaluated in the sane manner as in Exanple 1. The
evaluation results are shown in Table 2. Conparative Exanple 3 20 The
procedure of Exanple 5 was repeated except that the solvents (E) to be
added to 100 parts by weight of the pigment dispersion (Gl) were changed to
75 parts by weight of propylene glycol gnnonethyl et her acetate, 50 parts
by weight of ethyl 3-ethoxypropionate 4Rd 50 parts by wei ght 25 of

di ethyl ene gly e repar.e cQnpesition for formng a
col ored | ayg‘.lr {%h%%‘%}&g%é a? hgﬁé pé\%g{% urgt%d: olmﬁbot%lg:lso%‘wgoﬁapn%re'?l% in
Exampl e 1. Tdhedwaedalager (@5ul) wibich shewohem efadlhaatad 30 Ohapsdmd | ve
Exanpl e 4 The procedure of Exanple 5 was repeated except that the solvents
(E) to be adififsl 3DOhRN dei gRReofVRhRAt HPYMEREUHE & (RF S i MPEL) wer e
changed to 125 Ragies Py weight of ethyl 3-ethoxypropionate and 50 parts by
wei ght of 46 3-nethoxybutyl acetate to prepare a conposition for formng a
col ored Payer (Gl-8) which was then evaluated in the same manner as in
Exanple 1. The eval uation results arg iﬁgwg in Table 2. 5 Table 2 G een
colored Ex 5 Ex 6 Ex. 7 Fx 8 Fx 9 Ex G Layer 10 Fx.3 Fx.4 _Solvent

re- sol ubi | | 6ye6nACO1Oreadq po of | divi qd| prr 9dust g Busgpiond Bf?' ds ® 0|0CA 00 0 Q
Y.am 11

Ex.: Exanmple_C ﬁ:ayerr‘nmp ative le Exanple Ex.3 | Ex.4
Solvent
re-solubility :
of dried O O A O A yay X AN
product

Bumping holes | O O O A O O O A

Ex.: Example C.Ex.: Comparative Example

Example 11

10 15 parts by weight of a mixture of C.I. Pigment Blue
15/ C.I. Pigment Violet 23 (weight ratio = 90/10) as the
colorant (A), 5 parts by weight (solid content) of
Disperbyk-2001 as a dispersant, 4 parts by weight of a
copolymer of acrylic acid/ N-phenylmaleimide/ styrene/

15 2-hydroxyethyl methacrylate/ phenyl methacrylate/
polymethyl methacrylate macromonomer (copolymerization
weight ratio = 15/10/20/10/35/10, Mw = 23,000, Mn = 11,000)
as the alkali-soluble resin (B) and 76 parts by weight of
propylene glycol monomethyl ether acetate as the solvent (E)

20 were mixed together by means of a bead mill to prepare a
pigment dispersion (B1).

Thereafter, 100 parts by weight of the pigment
dispersion (B1l), 10 parts by weight of a copolymer of
methacrylic acid/ N-phenylmaleimide/ a-methylstyrene/

25 Dbenzyl methacrylate (copolymerization weight ratio =
20/25/25/30, Mw = 43,000, Mn = 21,000) as the alkali-soluble
resin (B), 20 parts by weight of dipentaerythritol
hexaacrylate as the polyfunctional monomer (C), S parts by

weight of



10 15 parts by weight of a mxture of C.I. Pignent Blue 15/ C. 1. Pignent
Violet 23 (weight ratio = 90/10) as the <colorant (A), 5 parts by weight
(solid content) of Disperbyk-2001 as a dispersant, 4 parts by weight of a
copol ymer of acrylic acid/ N phenylmal eimde/ styrene/ 15 2-hydroxyet hyl
met hacryl ate/ phenyl nethacrylate/ polynethyl nethacryl ate macronononer
(copol ymeri zation weight ratio = 15/10/490/10/35/10, Mv = 23,000, M =

11,000) as the li-sol bI e resin and 76 parts by wei ght of
propyl ene gl ¢ C'B?a%ﬂoﬁ%’f‘ﬂ?/ ﬂ?\%’r"%yaz)e zaé“qwosldi%ﬂi'P(rEPa?Ol\A@Pe m xed

toget her by geangHef pﬁo@éﬁglﬁﬁnéh&&’tP&ﬁ%{ﬁ:@at&' gﬁ?ntaﬂasa@g%
Thereafter, 100 parts by wei ght of the pignment dispeérsion ( 10 parts by

wei ght of a wepshyntabodt lrﬁat%a'@’ﬂ))l p€ %¢h¢h$¥ph@%m%l madeﬁrts by

a- met hyl styr I oI rrerlztl gh tio =
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nononer (C) arts b
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of cycl ohexyl acetate, 88 parts by weight out pr opyl ene
gl ycol nethyl et heThS cltet iqted &‘@@p@'ﬁlpapnsfby fwrying (@lcodored. Baye?) of

or opare 2 conbborl e Py LARFRrT ShEGrie lrhad Sy d atORE " CLrab e

conposi timn éoalﬁatmbﬁgresubtgr&ﬂelﬂy@ﬁn i{Biradhlavas. eval uated in the sane
manner as in Exanple 1. The 10 evaluation results are shown in Table 3.
Exanpl e 12 The procedure of Exanple 11 was repeated except that the
solvents (E) Egcgmggea@_lgled to 100 parts by weight of the

The procedure of Example 11 was repeated except that

the solvents (E) to be added to 100 parts by weight of the

15 pigment dispersion (Bl) were changed to 65 parts by weight

(about 19.9 wt%) of cyclohexyl acetate, 23 parts by weight

(about 30.4 wt%) of propylene glycol monomethyl ether acetate,

32 parts by weight (about 9.8 wt%) of diethylene glycol methyl
ethyl ether and 130 parts by weight (about 39.9 wt%) of

20 3-methoxybutyl acetate to prepare a composition for forming

a colored layer (Bl1-2) which was then evaluated in the same

manner as in Example 1. The evaluation results are shown

in Table 3.

25 Example 13
The procedure of Example 11 was repeated except that

the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Bl) were changed to 32 parts by weight
(about 9.8 wt%) of cyclohexyl acetate, 23 parts by weight

30 (about 30.4 wt%) of propylene glycol monomethyl ether acetate,
32 parts by weight (about 9.8 wt%) of diethylene glycol methyl
ethyl ether, 131 parts by weight (about 40.2 wt%) of
3-methoxybutyl acetate and 32 parts by weight (about 9.8 wt%)

of cyclohexanone to prepare a composition for forming a



15 pigment dispersion (Bi) were changed to 65 parts by wei ght (about 19.9
wt 9% of cycl ohexyl acetate, 23 parts by weight (about 30.4 wt% of

propyl ene gl ycol nononethyl ether acetate, 32 parts by weight (about 9.8
wt % of diethylene glycol nethyl ethyl ether and 130 parts by wei ght (about
39.9 wt% of 20 3-nethoxybutyl acetate tg prepare a conposition for formng
a colored layer (Bl-2) which was then ev!¥ uated in the same manner as in

Example 1. T ' N r L. 13 The
pr ocedur e ofgggﬁzf%%&nwa{sﬁf?dezf@ﬁe?é%%hfhafyg?kgtggl %gnﬁg%&fo be
added to 100mammés by iveiEpdmplie thhe Thegewaludtsiparsesul {Blarseskeowrhanged to
32 parts by Wel,?k% (about 9.8 wt9% of cycl ohexyl acetate, 23 parts by

wei ght 30 (abBut? .43wt% of propyl ene glycol nononethyl ether acetate, 32
parts by weight (about 9. 8 wt% of diethylene glycol nethyl ethyl ether,
131 parts by weight (about 40.2 W% of 3-nmethoxybutyl acetate and 32 parts
by wei ght5 (aBsampbe Btw % of cycl ohexanone to prepare a conposition for

formng a 48 col O#rgéjéf&f:%rdu(r%l P%) F%anﬁfegf Ja[gef}e?,

manner as in Exanp e evaluation résults are s%

| uat Ln.t ane
Sl
Exanpl e 14 ThkRepsoleshtre () Bxbpl addédwes 1®pamrad eycaepiighbabf the

solvents (E) to be added to 100 parts by wei ght of the I gnent  di spersi on
M) vere chaRbERCRD SEFERRSIOT (Rl 4RTe PRRRIED 1P & YRy Lot B¥, ie by |

acetate, 26 papbst by Vi) B3 CoboHhedP15%¥EAtef A ghhrleBy gbygit nethyl
ethyl ether and 100 parts by weight (about 39.7 w9% of 3-nethoxybutyl

acet at e & pfapavke 40 -Conpddial dietdbylrperdhyal Metbyédethykretheg aud which
\r/\g:ult [‘g”are\e’ag Eg\tﬁ%ﬁtﬂ?%ﬁ%&%&ﬁ Eﬂlﬁlt o I w2 Y § -het RGyRYR\HALT ON
acetate to prepare a composition for forming a colored layer
(B1-4) which was then-evaluated in the same manner as in
Example 1. The evaluation results are shown in Table 3.
15
Comparative Example 5
The procedure of Example 11 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Bl) were changed to 56 parts by weight
20 of propylene glycol monomethyl ether acetate and 194 parts
by weight of ethyl 3-ethoxypropionate to prepare a
composition for forming a colored layer (Bl1-5) which was then
evaluated in the same manner as in Example 1. The evaluation
results are shown in Table 3.
25
Comparative Example 6
The procedure of Example 11 was repeated except that
the solvents (E) to be added to 100 parts by weight of the
pigment dispersion (Bl) were changed to 88 parts by weight
30 of propylene glycol monomethyl ether acetate, 97 parts by
weight of 3-methoxybutyl acetate and 65 parts by weight of
cyclohexanone to prepare a composition for forming a colored
layer (B1-6) which was then evaluated in the same manner as

in Example 1. The evaluation results are shown in Table 3.



Conparative Exanple 5 The procedure of Exanple 11 was repeated except that
the solvents (E) to be added to 100 parts by weight of the pignent

di spersion (Bl) were changed to 56 parts by weight 20 of propyl ene glycol
nononet hyl ether acetate and 194 parts by weight of ethyl

3- et hoxypropionate to prepare a conposition for formng a colored | ayer

(Bl -5) which was then evaluated in the 48 manner as in Exanple 1. The
evaluation results are shown in Table 3. 25 Conparative Exanple 6 The
procedure of Exanple 11 was repeated except that the solvents (E) to be
added to 100 parts by meight of the @bgqgng di spersion (Bl) were changed to

88 parts by Mn'“h* 30 pr-opy-enre—gyrcoh—rororpt-hyl—ether—acetate—9/7Z parts
by wei ght of B Fﬁ\or??SGt yIEsaqat atex ard %cpmtSEbyls\BI ghkxof | C.Ex.6

cycl ohexanon *ﬂ XHare—a eofpesiten—tor—termhg—a—calored—hayer—{84- 6)
whi ch was then c% N the same manner as |[in Exanple 1. The eval biation
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5 phot opol yneri zation initiator and (E) a solvent, wherein the solvent (E)
contains 5 to 40 wt % of cycl ohexyl acetate. 2. The radiation sensitive
conposition according to claim 10 1, wherein the solvent (E) contains 10 to
60 W % of a solvent having a boiling point |ower than 150C. 3. The

radi ati on sensitive conposition accordi to claim 2, wherein the sol vent
(E) further contains 30 to 70 wt% of 15 ™a solvent having a boiling point of

150C or hi ghgpangs! QY?{me h?g_ 180C (excl udi ng cycl ohexyl acetate). 4. A

met hod of formng a colore ayer, conprising the following steps (1) to
(4): 20 (1) florm ny radtiosttion dersntuifve mpadiiatiionn feenfiormiag aonposi ti on
for formng a gol oref | ayer of an%/. one o)f clailms lto on a substrate; (2)
exposi ng at FRASFERarfYSF  t FMRLLE IR ) it 1PLI%8MN%t i BH: 285 (3) devel oping

the coating hikalat&eluBx@osessn, ae) o Polydincrddnle meabmee,fiibm af ter
devel opment. 5. The_nethod according to claim4, wherein the coating film

i s fornmed byPBREPPP hYmeRbZR BtPat vk SRy tank G0 comsdsianton whereddrning a
colored layer 10 {fige SHONIAL ol ol s5lld 4B0%RRE N G ofbgm (L) 6 A
color filter having a colored l'ayer formed fromthe Tradiation sensSitive
conposition hoetébem ng a colored |ayer 51 of any one of clainms 1 to 3. 7.
A color liquid crystal display device conprising the color filter of claim
6.

2. The radiation sensitive composition according to claim
10 1, wherein the solvent (E) contains 10 to 60 wt% of a solvent

having a boiling point lower than 150°C.

3. The radiation sensitive composition according to claim
2, wherein the solvent (E) further contains 30 to 70 wt% of
15 a solvent having a boiling point of 150°C or higher and lower

than 180°C (excluding cyclohexyl acetate).

4. A method of forming a colored layer, comprising the
following steps (1) to (4):

20 (1) forming a coating film of the radiation sensitive
composition for forming a colored layer of any one of claims
1 to 3 on a substrate;

(2) exposing at least part of the coating film to

radiation;

25 (3) developing the coating film after exposure; and

(4) heating the coating film after development.

5. The method according to claim 4, wherein the coating
film is formed by applying the radiation sensitive
30 composition for forming a colored layer to the substrate by

using a slit nozzle in the step (1).

6. A color filter having a colored layer formed from the

radiation sensitive composition for forming a colored layer



51

of any one of claims 1 to 3.

7. A color liquid crystal display device comprising the

color filter of claim 6.





