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. 1 DESCRI PTI ON POLYMER, RADI ATI ON SENSI TI VE COVPCSI TI ON FOR COLCR FI LTERS,
*COLOR FI LTER AND COLOR LI QUI D CRYSTAL DI SPLAY DEVICE OR PANEL 5 Field of

the Invention The present invention relates to a radiation sensitive
conposition for formng a colored |ayer, a color filter and a color liquid
crystal display device or panel. Mdrre 10 specifically, it relates to a
radi ati on sensitive conposition foDHSGRARIFON col ored | ayer (pixels and/ or
a black matrix) useful for the manufacture of a color filter for use in a
transm ssion or reflection color liquid crystal display device or panel or
a col or i mygeqivMERIPRABYATEONaSHPS TPV dOMHTTAOROFORI (ELER ¢alIAERS | ayer
made of the radiation sensitive coqfosition and a color liquid crystal
di splay devidE-QoRpETERAGR RELEBIFCUID CBY STREIEFT RpA b REVIL CEN@R PANEL Art 20
As means of manufacturing a color filter by using a colored radiation
sensitive conposition, there is known a nethod in which a colored radiation
sensitive comiesid icdh tHes Tappriteicbrt 0 a substrate or a substrate conprising a
| ight screening |ayer having,a desired pattern and drjed and then 25 the

dried coating fil miR§ RX$IRY 1Y STUdiOR FehAFRS S UBSTFLLR T 1R S6OF Ity e

referred 10 AomAASP foherginahl &l loAUkediguskoned 461 OPIa T £0l0k Pi el s
(see JP-A 2-144502 and JP-A "3-53201) (the term "JP-A" as used herein nmeans
an "unexam ned coluhd ilsioed ) aparsdsd EhtsgrtayapidEvica iaan'pPaned0. AMolreugh t here
is a strong trend t.oward cutting the tact time by reducing the anmount of
exposurefgn tHE T CG %ﬁe%uﬁQMaf§Q4§§E%OQtS?Q?{E%??cuIt to obtain

an excel | ent cdpipeddi fidid €dtr adnlilRele MTdredatdydm Wideld tthdast dime is
shortened because the edge of a pattern obtained fromthe 2
black matrix) useful for the manufacture of a color filter

for use in a transmission or reflection color liquid crystal
display device or panel or a color image pick-up device, a
15 color filter comprising a colored layer made of the radiation
sensitive composition and a color liquid crystal display

device comprising the color filter.

Description of the Prior Art

20 As means of manufacturing a color filter by using a
colored radiation sensitive composition, there is known a
method in which a colored radiation sensitive composition
is applied to a substrate or a substrate comprising a light
screening layer having a desired pattern and dried and then

25 the dried coating film is exposed to radiation in a desired
pattern (to be referred to as “exposure” hereinafter) and
developed to obtain color pixels (see JP-A 2-144502 and JP-A
3-53201) (the term "JP-A" as used herein means an "unexamined
published Japanese patent application").

30 Although there is a strong trend toward cutting the
tact time by reducing the amount of exposure in the technical
field of color filters, it isdifficult to obtain an excellent
pixel pattern and black matrix pattern while the tact time

is shortened because the edge of a pattern obtained from the
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colored radi ation sensitive conposition of the prior art is apt to be
partially m ssing or undercut at the tinme of developnent. 5 Summary of the
Invention It is an object of the present invention to provide a radiation
sensitive conposition for formng a colored |ayer, which exhibits excellent
devel opability, nore specifically  a novel radiation sensitive conposition
for color fiFPépEedpadhrthoRCRRNHLEL YR CRIROST IaTicdsBhodRr P BAKdt 16r scum

on the paltery edopeabolie it rfeyeloupnc and G O g Rigel s and

a black matrix without "a mssing part or undercut of pattern edge even
when t he anodetvedbperepasure is small, a polynmer useful as a conponent of
the conposition, a color 15 filter fornmed fromthe radiation sensitive
conposition for <color filters, and a liquid crystal display device

conpri si ng ghﬁmgg&gbffEthﬁny@%hq%nijECtS and advant ages of the present
invention Ww econe appar en romthe follow ng description. 20 According
to the present invéhtignanfpbiery, ofhehgbpvesenbj esvengadnativaprayadeof the
present inventjon are attain by a pol to be referr t 0. as_"pol ymer
(%" "her of a2t St xRty ol P IR sph oy S &T5onte BRvaRer it ec

carboxyl i ¢ aghdcandkpibabs ussed LT & € Bl lepap it ephydriedepeddriad) 1§
conpound containing at | east one hydroxyl group in the nolecule and (a3)
ot her unsat uPaRedeéohpdLRbl ARt FPRH t1 % SRAIRASE tdefh dntd codpre§éhtedShby t he

(91 ot YR o) o BBl b i o EEERATEY Sl B B) °3 9
represent ed butthenfeddoaitnchd cimel af kyedophehy,and can provide pixels
and a black matrix without a missing part or undercut of the
pattern edge even when the amount of exposure is small, a
polymer useful as a component of the composition, a color

15 filter formed from the radiation sensitive composition for
color filters, 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 According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a polymer (to be referred to as “polymer (A)” hereinafter)
obtained by reacting a copolymer of (al) an unsaturated
carboxylic acid and/or an unsaturated carboxylic anhydride,

25 (a2) a compound containing at least one hydroxyl group in
the molecule and (a3) other unsaturated compound with an

isocyanate compound represented by the following formula

(1) :

CHgﬁ_R1

b
o=c=N——(Hzc)— ——(—CHZ R, (1)
S a C

CHo—R3
d



A Y

- Wth the proviso that Rl, R2 and R3 cannot be hydrogen atoms at the sane
time, and a, b, ¢ and d are each independently 5 an integer of 0 to 12. O
171 ,C~, /ICHR /C /CH2 -OHOCH3 (I) (Il) According to the present
i nvention, secondly, the above objects ahd advantages of the present
invention are  attained by a_radiation sensitive_conposition for color 10

filters, whi &ReIEHPY Rees Adt e azhofaChotydependaitly & hvsrgaen eePmy

pol yfuncti ongl: gonaies deddhtad BYOH P HIRRI 123 E8RmuNkt (B Wy (ThE term
"colored layer" as used herein nmeans a | ayer coriposed of pixels and/or a

bl ack matri xwigh gbe prowuiselghat 75, f Rt tagyd RAcounmpbhda dydregeressoms
i nvention, thir , e j ect.,s and _advant ages of .t he _presen
gt gb%.sgag gggé’c%ﬁgrgfiwté% an&jdaare eac% 1P§F8§nﬁg§g

i nvention are "attaihne 0 er cohprising aco ﬁyhade of
the aboves ragdi dhiteyeserd to v@ qgenposition for color filters. 20 According
to the present invention, in the fourth place, the above objects and

advant ages of the prgsent invention are atpiained by a color liquid crystal
di spl ay device or pgpel conprising the colfir filter. 25 Detailed
Description of the Bteferr Enbodi nents Thp pres invention wll be
described in detai} #Anuhder . (A)_popyMeMg=Thé pol ymer (A) in the
present inventionis od%ained by reacting a cowolyner (to be referred to as
"al kali-soluble resina]" hereinafter) of (ab}han unsat urated carboxylic

(1) (II)

According to the present invention, secondly, the
above objects and advantages of the present invention are
attained by a radiation sensitive composition for color

10 filters, which comprises (A) the above polymer, (B) a
colorant, (C) a polyfunctional monomer and (D) a
photopolymerization initiator.

The term "colored layer" as used herein means a layer
composed of pixels and/or a black matrix for use in a color

15 filter.

According to the present invention, thirdly, the above
objects and advantages of the present invention are attained
by a color filter comprising a colored layer made of the above
radiation sensitive composition for color filters.

20 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 or panel

comprising the color filter.

25 Detailed Description of the Preferred Embodiments

The present invention will be described in detail
hereinunder.

(A) polymer
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»acid and/or an unsaturated carboxylic anhydride, (a2) an 5 unsaturated
“compound containing at | east one hydroxyl group in the nolecule and (a3)
ot her unsaturated conmpound with an |socyanate conmpound represented by the
above formula (1) (to be referred to as unsaturated |socyanate conpound

1)" hereinafter 10 The unsat urat ed carbox |c aci d .and/.or unsat ur.at ed
ga?boxylic anhydr?age(ﬁ?¥yT?5 g% IquS Aoy enG 198 18 gPFadRESt ur at ed

carboxyl i c agi/O-£LMPOYNE"c mw@{-t(%)b@tﬂefeqfrédﬂeomamﬁat& gbitibee
al kali-soluble resin [a] is, for exanple a carboxylic group-containing

unsat ur at ed maﬁ@neda]IShExanpaéseaﬂ tife eéﬁbenyhngabupatedtaanbpgyllc
unsat ur at ed o] clud rat.e r:bho I h _as
(et h) acryllgggcgga/é?o %n?gggglg tg%b% %%%% ?Ié%ak%gﬂﬁf %? na%%c aci d;
unsat ur atd dheathoaykdccaapdsnansbraiehitiriglas léh%t&ﬂrﬁe styciroxy Ingkreup aci d,
mal ei c anhydrlde fumaric acid 20 itaconic acid, itaconic anhydride,
citraconic acRdtheiMRLeGHIE aithyias) d‘ét]a‘ﬁﬁ ‘H?e’%aa‘é‘blfﬁ‘ée%cﬁqu%ﬁsdat”&rté’t ah

polycarboxylhg a hﬂ%t@a¥é & gggup @ hydgi des
t hereof ; nono F ? ﬁ%ﬁ ﬁ? IkyI est rs a po §%a? d§9I¥c5aC|d
havi ng t wo obenmeéewaeﬁoxplagrdupsa25rsMeﬂ asocyanate compound (1)”
nono[ 2- (et h) acr on ethyl]succinate and

nonol[ 2- ( met hy*§&F P8 I8 yet hyl ] pht hal ate; and mono (neth) acrylates of a

pol ymer fravi ng a cehbowibagtiodpeandarBoltydiexykidr aHa/al bakhtu@arenal s such
as w- car boxypol ycapr ol act one nDno(neth)acryIate 30 Qut of these carboxyl

gr oup- cont ai ARKE§OUNSArupahrdrigendads s tﬁnh@(zeaér9ﬂéYI@ﬁﬁ@rﬁ?ﬂ)§9céﬁnate
fhe trade. namiElbiiTat sk PRk B8 T2 aBing, didiha i byt oo
Ltd.), respegki ¥BkYcompohBntBeodl kaki asRhUbl ol 8Bl8 fakin [he @Boveor
unsaturated ool ooNy! S A TR e (S A T 28 et 20 Sonbher.
15 Examples of the carboxyl group-containing unsaturated
monomer include unsaturated monocarboxylic acids such as
(meth)acrylic acid, crotonic acid, a-chloroacrylic acid and
cinnamic acid; unsaturated dicarboxylic acids and anhydrides
thereof such as maleic acid, maleic anhydride, fumaric acid,
20 itaconic acid, itaconic anhydride, citraconic acid,
citraconic anhydride and mesaconic acid; unsaturated
polycarboxylic acids having three or more carboxyl groups
and anhydrides thereof; mono[ (meth)acryloyloxyalkyl] esters
of a polycarboxylic acid having two or more carboxyl groups
25 such as mono[2- (meth)acryloyloxyethyl] succinate and
mono [2- (meth)acryloyloxyethyl]phthalate; and
mono (meth)acrylates of a polymer having a carboxyl group and
a hydroxyl group at both terminals such as
w-carboxypolycaprolactone mono(meth)acrylate.
30 Out of these carboxyl group-containing unsaturated
monomers, mono (2-acryloyloxyethyl)succinate and
mono (2-acryloyloxyethyl)phthalate are available on the
market under the trade names of M-5300 and M-5400 (of Toagosei

Chemical Industry Co., Ltd.), respectively.
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» conbination of two or nore. In the alkali-soluble resin [a], the content of
*a 5 recurring unit derived fromthe unsaturated carboxylic acid conpound
(al) is preferably 5 to 50 w% nore preferably 5 to 40 wt% particularly
preferably 5 to 30 w% Wien the content>of the recurring unit derived from

t he unsaturated carboxylic acid conmpound (al) is |lower than 5 wt% the 10
solubility in an afRaihe @dfaildpsolapleneepbnivdr BReAkE uppafigatedct i on

Wi th the unsabiated jicS Qean *dmpeRmeruNG 10 1)nayr@é hQuei Aanghavan itthe content
is higher than 50 wt% the solubility in the alkali devel oper of the

pol ymer may keobimation mfgﬁwm5rE%m¥}ﬂ -es of the unsaturated conmpound
containing at | east o ﬁg rgf))gp in the Iec le (a2) i ncI ude
hydr oxyal kyl acryl 5f‘e§ §u8‘ st Sﬁg'& SyEeRyR | F&r’r“&)e

2- hydr oxypr oplcufriFainy aﬁnylcaéﬁlve@ffwlf an&mm&uﬂ@édﬂ)@sﬁd@ne acid
2- hydr oxybutyl 20 (neth)acryl ate, dr oxybut (meth)acryl ate,

4- hydr oxybut ypmp@ymﬁi) dadyl aﬁeprefelzabéywonr% Myq aery preferably S

- di hydroxypr 02¢hyl a , yl I ,

3. 4. di hy droxg ) %étcr &a%rtﬁc#éar‘iw%‘}re%&)% s ¥ ¥AWs. When the
3-[3-(2, 3-di Iamhten)tpbcﬁpbhy)réeﬂnyrlxmgymnmmem]lv}}d Fxdny dhexypsapyuraaedyl at e;

and hydr oxya hac tes such i_hydr oxyet hyl nethacrylate
2, 3-di hydrox§6¥fﬁ?ﬁﬁytl yoqpoung hﬂ‘&r(}f&’ ﬁih Sy 1S,

3, 4- di hygy oxybatyli 1784haer yhakekand developer of the polymer obtalned
3-[3-(2, 3- dlhydroxypropoxy) 2- hydr oxypr opoxy] -2 30 hydroxypropy

met hacryl at efrgmtaafeatdtesm umthtm%m@a@@lm@@ddssmbmaahe rprgtourshdd) one
eyl ate, 2. BB AOEn T e ab Y SPRTSRE. 35UrRYRESy BoRyFOndE Aac FJPat & and
2, 3-di hydr oxypnepyll i€y ﬂﬁttfl'@é?&)lk&tl@. @&¢e Do BE LI Ehbr 981 yTher Bt Bineof

too high.

15 Examples of the unsaturated compound containing at
least one hydroxyl group in the molecule (a2) include
hydroxyalkyl acrylates such as 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate,
3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl

20 (meth)acrylate, 3-hydroxybutyl (meth)acrylate,
4-hydroxybutyl (meth)acrylate, 1,2-dihydroxyethyl acrylate,
2,3-dihydroxypropyl acrylate, 1,3-dihydroxypropyl acrylate,
3,4-dihydroxybutyl acrylate and
3-[3-(2,3-dihydroxypropoxy) -2-hydroxypropoxy] -2 -

25 hydroxypropyl acrylate; and hydroxyalkyl methacrylates such
as 1,2-dihydroxyethyl methacrylate, 2,3-dihydroxypropyl
methacrylate, 1,3-dihydroxypropyl methacrylate,
3,4-dihydroxybutyl methacrylate and
3-[3-(2,3-dihydroxypropoxy) -2-hydroxypropoxyl -2-

30 hydroxypropyl methacrylate.

Out of these unsaturated compounds containing at least
one hydroxyl group (a2), 2-hydroxyethyl (meth)acrylate,
1,2-dihydroxyethyl acrylate, 2,3-dihydroxypropyl acrylate,
1,2-dihydroxyethyl methacrylate and 2, 3-dihydroxypropyl
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. copolynerization reactivity and reactivity with the isocyanate conpound. In
“the alkali-soluble resin [a], the unsaturated 5 conpounds containing at

| east one hydroxyl group in the nolecule (a2) may be used alone or in

conmbi nation of two or nore. In the al kal$-soluble resin [a], the content of
a recurring unit derived fromthe unsaturated conpound 10 containing at

| east one hy#eSRPCIYGHS iaFe mEafsiead £1oap)the igraradidbidE 1 to 50 wt %
more pref eraliohod yhR A% Wit RAMIHIRS LI PLAIRIAR st 313Gt % Vihen the

content of curring unit derived“from the unsat conmpound

cont ai ni ng athbeqsmameedwrﬂrom»ryd group in the nolecule (a2) 15 is |l ower than
1 m% sensitivity ma%El ower dye to a_reduction _in the introduction rate
€

into the polyner ofint kBeuadkpdiatedubleod@siat dodonpdendrsBtugiaFashen the
content is highgounkan co?ﬁa‘@n’i@ng:]r&% SR AR AR I 10Tgt N Pl Wit

obtained from a reaction with e unsaturated |socyanate conmpound (1) may
20 | ower. Exawglegudfe t(Rd) onagrbensdiedione ognpoudendasytier|efidwaogmat i c
vi nyl conpounds such as styrene, a-nethylstyrene, o-vinyltoluene,
m vi nyl t ol ueff€p- vi nyl t ol uene, p-chl orostyrene, o-net hoxystyrene,

m net hoxystyrene, 1a5tp=nBUREXYSEHIGRee ¥Ry [BENZ Y HEIRWL LIth)E a
m vi nyl benzyl met hyl ether, p-vinyl benzyl net hyl et her, 0-Vi nyl benzyl gl yci dyl

ether, m vi nyESEFEING Wl&yldeétlﬁ’@rd fér"?(‘}‘ F-he WW%@W&Q?}HO%%H i ndenes

such as de h 3@% a a met hyl
30 (et hjjgcr;g;agt%%qnét E(ir/r%%ﬁgacr ylate, Bﬁil P?Qu‘? L? )%é)g%yﬁﬁﬂ@ g?- pr opzl
(met h) acryl atie, pm*elfetryalbly( netto) & witdt, e mdrdamydfe(mﬂﬂy) acrhd ate,wtec- but yl

(ot acr vl ate, L butul (et aciyl ate. ol epLactyLale beneyl

the recurring unit derived from the unsaturated compound
containing at least one hydroxyl group in the molecule (a2)

15 is lower than 1 wt%, sensitivity may lower due to a reduction
in the introduction rate into the polymer of the unsaturated
isocyanate compound (1) and when the content is higher than
50 wt%, the storage stability of the polymer obtained from
a reaction with the unsaturated isocyanate compound (1) may

20 lower.

Example of the other unsaturated compound (a3) include
aromatic vinyl compounds such as styrene, a-methylstyrene,
o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,
p-chlorostyrene, o-methoxystyrene, m-methoxystyrene,

25 p-methoxystyrene, o-vinylbenzylmethyl ether,
m-vinylbenzylmethyl ether, p-vinylbenzylmethyl ether,
o-vinylbenzylglycidyl ether, m-vinylbenzylglycidyl ether
and p-vinylbenzylglycidyl ether; indenes such as indene and
l1-methylindene; unsaturated carboxylates such as methyl

30 (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, allyl
(meth)acrylate, benzyl (meth)acrylate, cyclohexyl



» (meth)acryl ate, phenyl (neth)acrylate, 2-nmethoxyethyl (neth)acryl ate,

" 2-phenoxyet hyl (meth)acrylate, methoxydiethylene glycol (neth)acrylate,
met hoxytri et hyl ene gl ycol (nmeth)acrylate, nethoxypropylene 5 glycol
(met h) acryl ate, met hoxydi propyl ene glycol7 (neth)acrylate, isobornyl

(meth)acryl ate, i cycl.opent adi enyl (neth)acryl ate and

2- hydr oxy- 3- dﬁl@ﬁ&gﬁﬁéfﬁﬁt_ecnadfmna@r ¢ﬁfﬁt&> EE ed MR atea i L

carboxyl at es (gld¢h)a%re13MN 0t e ddBIIVRAN Viniditdh) 2k A-Hidret hyl ami noet hyl

(meth)acryl ate, 2-am nopropyl “(nmeth)acrylate, 2-dinethylam nopropyl

(et h) acr yl amethozxyafiendylemd glystcd) doveddeerandtd® . di net hyl am nopr opyl

(meth)acryl ate; .unsaturate | yci dyl . car yl ates such | yci dyl

(et h) acryl af'STROPEYE L ?r%ﬂ’ﬂ&gl%%h%%d@“%&%c@ ?’m@?ﬁ?‘é’é&?&(?ﬁiytylleﬂee,

a- chl or oagr ylgaRicni | (et Md abiriylait@s Nene taRI! 'rdgjg,q@ﬂg 1@;&@@1’ des such as

(met h)acryl am de, a-chloroacryl am de and N-2-hydroxyethyl (neth)acrylam de;

unsat ur at ed i(ficdds asyyR a&e malssharayl Nmehdnworylleitd .de and

N-cycl ohexyl mal ej 7l de; . . vinyl car t h vinyl 20 acetate, vinyl
B G cTein el @n%yqu%bcgﬁ,lﬁ%% !

propi onate, vin rate a Vi Zoate; unsaturated ethers such as
vi nyl nmet hyl 2etlyeiroxyvisnphesidxppretdydr (aed ) ldopy1gitec dilsahhertedl | phatic
conj ugat ed. di enes such as 1, 3-but adi ene, isoprene and _ chl oroprene; and

macr onononer $TRAGARGY PRRROTHER hFS SIGH 3512 2SSt (BetEY APRYILASE  a

pol yner {®! eguliahetRghBm e %1 ML) WcRRA RO sérr%tn{mog(x@ﬁ )acryl ate,

pol y-n-butyl = (neth)acrylate and pol ysiloxane. Qut of thése ot her

unsat ur at ed dowpbuadsylale,, 2stdimertdy 1 amegmioplropyst himedrh)leatey lat-er opyl

(et h)acryl ate, i.-propyl ; 30 t h)acryl ate, -%I t h)acryl ate, i-butyl
(meth) acryl a éf‘mﬁé’ﬁfy}pp%(yr}et(ﬁ)eﬁ’r%ﬁc)ﬁyé%ﬁd ang gh' er’f&(y iFHHICRE P Y ef erred
fromthe vi evpeith) aehyicerel yiekbitzabiced gegetidyilt yaabdsxhnateel whichi by in an

al kali aqueous solution of the obtained polyner (A).
glycidyl (meth)acrylate; vinyl cyanide compounds such as

15 (meth)acrylonitrile, a-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as (meth)acrylamide,
a-chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;
unsaturated imides such as maleimide, N-phenylmaleimide and
N-cyclohexylmaleimide; vinyl carboxylates such as vinyl

20 acetate, vinyl propionate, vinyl butyrate and vinyl
benzoate; unsaturated ethers such as vinyl methyl ether,
vinyl ethyl ether and allyl glycidyl ether; aliphatic
conjugated dienes such as 1,3-butadiene, isoprene and
chloroprene; and macromonomers having a mono (meth)acryloyl

25 group at a terminal of a polymer molecular chain such as
polystyrene, polymethyl (meth)acrylate, poly-n-butyl
(meth)acrylate and polysiloxane.

Out of these other unsaturated compounds (a3), styrene,
methyl (meth)acrylate, n-propyl (meth)acrylate, i-propyl

30 (meth)acrylate, n-butyl (meth)acrylate, i-butyl
(meth)acrylate, benzyl (meth)acrylate and
N-phenylmaleimide are preferred from the viewpoint of
copolymerization reactivity and the solubility in an alkali

aqueous solution of the obtained polymer (A).



» 8 In the alkali-soluble resin [a], the other unsaturated conpounds (a3) may
"be used alone or in conbination of two or nore. In the alkali-soluble resin
[a], the content of a 5 recurring unit derived fromthe other unsaturated
compound (a3) is preferably 10 to 70 wt% nore preferably 20 to 50 w %
particularly preferably 30 to 50 wt% Wen the content of the recurring
unit derived from CReRR ﬁéka&ﬁsﬁpépﬁ’tl@dre%b‘h'd@dndtbﬁﬂth%r PBRBEUERERII0 Wt s,

the storage ghaBblinlds %@ 39f mhlgbebaoh)é@ar aqeh@ Bedihr eBBihe’¢bhOBF LB t he
unsaturated isocyanate conpound (1) may |ower and when the content is

hi gher than 2@ wo¥%e.the solubility in an al kali devel oper of the polyner

may | ower. The alk li- qu e_resi can .be nuf tured for
exénple, by pol yne PZF EkaaﬁsﬁPEPhggdreﬁﬁﬁoiglv &Onﬁgﬁﬁoﬁﬁda(al) t he

hydr oxyl =gr oupcqwhaﬂgnuﬁgtuaéﬁwé@t £fbom G Bt r( @a)sam&attba ebhgbund
unsat ur at ed conpound (a3) in_a suitable solvent in the presence of a
radi cal pol yif@e) zafi ereirarbilat 0. t9079xyﬁﬁhe§°6ﬁ pPrefszpbeit 20sE@ POr t he

above pol yng loza% pplwg.gyﬂf ﬁrs ol $Yehe é%mgban% eﬁtt*haeﬂegntent

n- propanol an ropano as tefrahydrofuran and di oxane;

et hyl ene glyoﬁlthnnmabhytieghematsdehlasd.é&hyiame githeal unmxaametandd et her,
et hyl ene gl ycol nDnoeth t her %thylene glyc nono- n- p géﬂﬁether and

ethyl ene gl §EBPONERL-F %Buﬂ§IEQWﬁEr 8PhyLekE™ gl§g8Isﬁ8ﬁ68Fk§F &Fy

acetate%iﬁuchaéhéﬁﬂMQﬁﬁﬁrBbiﬁ@he@?ﬁﬁ&ﬁ%h%ha@kE%Eu@&@ﬁ%ﬁﬁaun@hhﬁkﬁﬂ%dg|yC0|
nonoet hyl et her acétat'e, ethylene glyco nono- n- propyl ether acetate and

et hyl ene glyaebcyanatn-b@mpbusd éﬂhemaxcépueé agtihyhenethkycohtephoakky!
ct iyl che 6 yBoPIRBnEEERy | Celkdr ERep BNAEEL EvngRel Brotot CRURBORER: opyl
et her propi opat ehangogbfighremaygliyeelr .

The alkali-soluble resin [a] can be manufactured, for

15 example, by polymerizing the unsaturated carboxylic acid
compound (al), the hydroxyl group-containing unsaturated
compound (a2) and the other unsaturated compound (a3) in a
suitable solvent in the presence of a radical polymerization
initiator.

20 Examples of the solvent used for the above
polymerization include alcohols such as methanol, ethanol,
n-propanol and i-propanol; ethers such as tetrahydrofuran
and dioxane; ethylene glycol monoalkyl ethers such as
ethylene glycol monomethyl ether, ethylene glycol monoethyl

25 ether, ethylene glycol mono-n-propyl ether and ethylene
glycol mono-n-butyl ether; ethylene glycol monoalkyl ether
acetates such as ethylene glycol monomethyl ether acetate,
ethylene glycol monoethyl ether acetate, ethylene glycol
mono-n-propyl ether acetate and ethylene glycol mono-n-butyl

30 ether acetate; ethylene glycol monoalkyl ether propionates
such as ethylene glycol monomethyl ether propionate,
ethylene glycol monoethyl ether propionate, ethylene glycol
mono-n-propyl ether propionate and ethylene glycol

mono-n-butyl ether propionate; diethylene glycol alkyl



- nono-n-butyl ether propionate; diethylene glycol alkyl 9 ethers such as
“di ethyl ene gl ycol nononethyl ether, diethylene glycol nonoethyl ether,

di et hyl ene glycol dinethyl ether, diethylene glycol diethyl ether and

di et hyl ene glycol nethyl ethyl ether; propylene glycol 5 nonoal kyl ethers

such as propyl ene glycol nongnethyl ether, _propylene glycol nonoet hyl
et her, propyF&RET§ FE6H aﬁoﬁéﬁﬁhﬁﬁﬁﬁﬁ el @ﬁ@oﬁﬁﬁﬁyﬂeﬁﬁjﬁﬁyco

mono- n- but yl §&LREL: endi 19?516%@@&@1%' @t@r,ehq%&%ﬁ%g{éhgﬁﬂow opyl ene

gl ycol nononet hylf et her, “di propyl ene“gl ycol nonoeth .- 10 di propyl ene
gl ycol di net kijmeshiyér etdiepr, ophilediny lgingc gll ycdiledhylt hgtlhert heerrd adidor opyl ene

gl ycol nethyl,.e 3 |, et her; ropyl ene gl ygol noal kyl ether acetates such
as propyl enedl&}t X’&Fnﬁoﬁ&;}ﬁ?ﬂayl %ﬂ%’gr e%é%’ a é'f,[rrl% r’oﬁﬁ‘l)é)ﬁ'ge@eycﬁlyq?gnoet hyl

et her aceg at &on@hQWleé@hgfyC@lcﬂ@@pﬁo@?@@ﬁé flines] areioned i andepr opyl ene
gl ycol nono-n-butyl ether acetate; propylene glycol nonoal kyl ether

propi onat es PFORYAENEr GV CORe MgnpeShY lmeibeat hpir opyRenepFpidsiat e, propyl ene

gl ycol nonoe l._.e r opl , no-.n-.Ar t her
pr opi onat e an%ﬁgr8p§?§%¥8699%%?g%@ﬁﬁg%gg%%§$8é9hég p?gégé f§¥hg%0natic
hydr ocar bons didpebpgsd ehel geépeoandlkyy| etieer kK ehwtesissddprapytenky bletbyl

ket one, 2-pentanon - pent anone, cycl ohexanone and

3
4-hydroxy-4-W@PHWngyﬁeﬁF§ﬁ6ne§¥ﬂq9ﬂ LeRo Yo BRRcss s &idetas net hyl

2- met hoxy@r opil; 9Ll eBlkN¥h v o1 e 10RILPRAL € g 1Ry W 1 1
Z'HEthOXyprODE%”aFg,e”'bﬁtyf Z-ﬁggﬁﬁgipropionaté%rﬁgﬁﬁYPe giyco

2- et hoxypr opddrahy]l ethelr azdeﬁh@xypwdﬁh@naﬂgpoﬂ-bﬁQ@Ml 2ténHoxareapi onat e,
T DU oy RRBELTERE ST0LE, JE DYl BB SPOIPL L TR o P Fone
2- N- pr opoxypgapicenahenom@t Ryl ethdlr BukexypR!, GPrOhPl €ne @101l monoethyl
2- n- but oxypr opi onat e, n-propyl
ether acetate, propylene glycol mono-n-propyl ether acetate
15 and propylene glycol mono-n-butyl ether acetate; propylene
glycol monoalkyl ether propionates such as propylene glycol
monomethyl ether propionate, propylene glycol monoethyl
ether propionate, propylene glycol mono-n-propyl ether
propionate and propylene glycol mono-n-butyl ether
20 propionate; aromatic hydrocarbons such as toluene and
xylene;
ketones such as methyl ethyl ketone, 2-pentanone,
3-pentanone, cyclohexanone and
4-hydroxy-4-methyl-2-pentanone; alkyl alkoxypropionates
25 such as methyl 2-methoxypropionate, ethyl
2-methoxypropionate, n-propyl 2-methoxypropionate, n-butyl
2-methoxypropionate, methyl 2-ethoxypropionate, ethyl
2-ethoxypropionate, n-propyl 2-ethoxypropionate, n-butyl
2-ethoxypropionate, methyl 2-n-propoxypropionate, ethyl
30 2-n-propoxypropionate, n-propyl 2-n-propoxypropionate,
n-butyl 2—n—propoxypropionéte, methyl
2-n-butoxypropionate, ethyl 2-n-butoxypropionate, n-propyl
2-n-butoxypropionate, n-butyl 2-n-butoxypropionate, methyl
3-methoxypropionate, ethyl 3-methoxypropionate, n-propyl



2- n- but oxypr opi onate, n-butyl 2-n-butoxypropionate, nethyl

3- net hoxypr opi onate, ethyl 3-nethoxypropionate, n-propyl 10

3- met hoxypr opi onate, n-butyl 3-methoxypropionate, nethyl

3- et hoxypropi onate, ethyl 3-ethoxypropi oddte, n-propyl 3-ethoxypropionate,

n- butyl 3-ethoxypropi onate, nethyl _3-n-propoxypropi onate, ethyl
3-n-propoxprGBFgH ,rQPHPEFGSyIngbwiﬁ'oﬁd%?ﬁ&ﬂﬁ%%ﬁﬁ&%mﬁﬂﬁht9@thyl

3-n- pr opoxyprORipB Uil 3 RePYHOXYRAGREQA R RN, n- 1
3-n-butoxypropionatgﬁmﬁgﬁkopyf 3-n-§ttoxypropionaté'aﬁh nfbé?ﬁPY
3- n- but oxypr 8pethakyprapd opelier, ostutylsdcle thoxypetdpilonadet, atmet hatlhy |

acetate, n-p o%yl acetat%J n-bg& I 1% acetate, nethyl hydroxyacetate, ethyl
hydr oxyacet abar PROBPOITE RIGr Bk 4c STAVA, n by PRy R SR et hr e,
4- met hoxysput Wl paeglat 8,-ndpreipasypidipilonatet, ahe butd-1met hoxybut yl acet at e,

3- et hoxybutyl acetate, 3-propoxybutyl acetate, nethyl |actate, ethyl
| actate, 15 ﬁrﬂr@EQPOVE@FQPéPnﬁ$EUtW?thaétéré;bﬁﬁpﬁyproplonate: ethyl

2- hydr oxy- 2- get.h rQp. : hyl. . 2- raxyl_ -Qgég%J .Qpj_qnat met hyl
3-hydroxypro%?%n%ngggg?ﬁ§%%§@%§ﬁrg&;%?%%ﬁb%a¥5}%ﬁip pﬁﬁﬁgﬂb“% and

3- hydr oxypr opi-bnayé, 3 -n—but-pkyPriopdiomayer; o pindn attée rmetstylr 2Guch as
2-hydroxy-3-neth§Ibutanoate, tqyl net hoxyacet at e,. et hyl  net hoxyacet at e,
n- propyl ~net REkPEdef&EEAR-b REERGERY aCePEORY ImeInHA te h i tat e,

ethyl ethpxygegtate, matPiAPHyeLRPL-REEER! e et AUYIaRhRRARGRIAt e, et hyl
n- propoxyacetate, ethyl n-propoxyacetate, n-propyl 25 n-propoxyacetate,

n-butyl n-propoxpaysdt aydroxyeleptate- bnt-bxapydehaydeoxyrlpgt atebut oxyacet at e,

n-propyl n-hutoxyacetate.and n-butyl n-butoxyacetate, t of these
sl vents, o ot ERevkRrear ekpte! et AT Fanas s “ronoal kyl et her

acet ates, al kyhme8Boaloxynr apetntss 3ard hasgbalts§s acetpref,erred. The above
sol vents may be used al one or in conbination
3-propoxybutyl acetate, methyl lactate, ethyl lactate,

15 n-propyl lactate, n-butyl lactate, methyl
2-hydroxy-2-methylpropionate, ethyl
2-hydroxyl-2-methylpropionate, methyl 3;hydroxypropionate,
ethyl 3-hydroxypropionate, n-propyl 3-hydroxypropionate,
n-butyl 3-hydroxypropionate, methyl

20 2-hydroxy-3-methylbutanoate, methyl methoxyacetate, ethyl
methoxyacetate, n-propyl methoxyacetate, n-butyl
methoxxyacetate, methyl ethoxyacetate, ethyl ethoxyacetate,
n-propyl ethoxyacetate, n-butyl ethoxyacetate, methyl
n-propoxyacetate, ethyl n-propoxyacetate, n-propyl

25 n-propoxyacetate, n-butyl n-propoxyacetate, methyl
n-butoxyacetate, ethyl n-butoxyacetate, n-propyl
n-butoxyacetate and n-butyl n-butoxyacetate.

Out of these solvents, diethylene glycol alkyl ethers,
propylene glycol monoalkyl ether acetates, alkyl

30 alkoxypropionates and acetates are preferred.

The above solvents may be used alone or in combination
of two or more.
The above radical polymerization initiator is not

particularly limited. Examples of the radical



- of two or nore. The above radical polynerization initiator is not
"particularly limted. Exanples of the radical 11 polynerization initiator

i ncl ude azo conpounds such as 2,2'-azobisisobutyronitrile,
2,2'-azobis-(2,4-di nethylvaleronitrile), 11

2,2' -azobi s- (4-met hoxy- 2, 4-di net hyl val eronitrile), 5

4, 4' - azobi s( ROAYEEE-ERELLR d&FLatod AMHIde azo gABmIosIELSEUEN ®Sopi onat e)
and 2, 2' -azobis - - di.nethyl val eronitrile) ;organic peroxides
such as benzgy? pé%é??ggggﬁﬁﬁﬁgéPqﬁgﬁég¥de, t - butyl peroxypi val ate and 10
1, 1- bi s(t - butykperavh)icydlokedamethyidalydoogerijen)oxi de. \When a peroxi de
is used as t&f@radich pol yneri zati it my h sed in

: n_ initiatar,
conbi nati on h ~82PR46ci g &g Y‘%s4édﬁgﬁ YVilNedieFeotr e radica

polyneriqatiqo4hnh&b@ﬁ@qa_@?ﬁng@aqggqc L2i@)one or in conbination of two or
more. The wei ght average nolecular weight in ternms of polystyrene (to be
referred to ddmepyylhérn @i nakzobis (Fe dPriopigaiatiger magk i on chr omat ogr aphy

(P, el uti 09, 501 usabs o (eheRid oburan) e aaldkabisalil ecteshaclal im

the 20 present i nvénti i s preférably nor & eFany

5,000 to 100pe@oxiflee Budhersavenz@dsy Mpeeendidie  Waiaghtoyiln geaidid 3@,
pol ystyrene (to be _referred to as "M1" hereinafter) neasured by gel
perneati on chkrbHEYegLAPHYPLYREAtE @%n sol vent: 25 tetrahydrofuran) of the

S, 154 BT Lot LSRR 0 pBESLE gl gD 17,

al kal i devel opabi | Whgn anerfoxtide ésl deatl astthefratieadbpailymdrizbhmiony

deteriorate, ; 30;9%okN® PELL AL ,208PE, 200,081 1 085 SHR0GS JIRY: PP .5 IRR! r ed.
as a redox initiator.

These radical polymerization initiators may be used

15 alone or in combination of two or more.

The weight average molecular weight in terms of
polystyrene (to be referred to as “Mw” hereinafter) measured
by gel permeation chromatography (GPC, elution solvent:
tetrahydrofuran) of the alkali-soluble resin [a] in the

20 present invention is preferably 3,000 to 300,000, more
preferably 5,000 to 100,000.

The number average molecular weight in terms of
polystyrene (to be referred to as "Mn” hereinafter) measured
by gel permeation chromatography (GPC, elution solvent:

25 tetrahydrofuran) of the alkali-soluble resin [a] in the
present invention is preferably 3,000 to 60,000, more
preferably 5,000 to 25,000.

When Mw is lower than 3,000, the alkali developability

and film residual rate of the obtained film may deteriorate,

30 or the pattern shape and heat resistance may be impaired.
When Mw is higher than 300,000, the resolution may lower,
or the pattern shape may be impaired.

The polymer (A) in the present invention is obtained

by reacting the alkali-soluble resin [a] with the unsaturated



- When Mv i s higher than 300,000, the resolution may |lower, or the pattern
"shape may be inpaired. The polymer (A) in the present invention is obtained
by reacting the al kali-soluble resin [(Xh with the unsaturated 12
i socyanate conpound (1). The thus obtain d al kal i -sol ubl e resin [a] may be
used for th ur | ymer (A) as a polyner solution directly
or after it ?sggggégg%eggpggﬁﬁph Hgolution. 5 The unsaturated i socyanate
conpound (1) is rephesani€dbthy nedeaiohl ovksyube & 1[)»] thafhe BEed/ ~ b
0C=N-- H2C~ /gCﬁﬁé-RZ 1) CH2 R3 d wherein R1, R2 and are each
i ndependent | § ﬂﬁ%ﬁ§# € of §h§ Eﬁﬂym%ﬁwégeﬁFéHFﬁ§yWﬁ§'FSPPB%PHQ
formula (1) a'ir@l:uL{y &9 wirklrt he arsméle@gr%%h E%ﬂh@%ﬁ%&wot be
hydr ogen at ons he same tinme, and a, b, ¢ and d are each i ndependently
an integeér of 0 toThe urOBat/lGHQte)d lSOﬁYﬁ@&IBezC@MPOUIUi {O) GHBrepresented
Exanpl es of ns rat ed isoc at onpound (1) 15 include acryl
i socyanat es HCEH # Elfyﬁgisgcry od §%§ﬁethyl)ethyl i socyanat e,
1, 1- (bi sacryl oyl oxyet hyl ) et hyl |socy nat e, and
1, 1- (bi sacryl oyl oxypropyl )ethyl isoc Bbe—RBpd net hacryl isocyanates such
as 1, 1- (bi snmet hacryl oyl oxynet hyl ) et 20/ipsocyanat e,
1, 1- (bi snet hacryl oyl oxye hyI&gthyI | spcyapat e
O=C=N‘_%HQC/ { CH2/ R> (1)
' a

CH2>d—R3

wherein R;, R; and R; are each independently a hydrogen atom

or a group represented by the following formula (I) or (II),
10 with the proviso that R;, R; and R; cannot be hydrogen atoms
at the same time, and a, b, ¢ and 4 are each independently

"an integer of 0 to 12.

i 1
CH CH,
___cr/ck\c?7 2 ___O/’C\\C4’
H |
CHs
(1) (I)

Examples of the unsaturated isocyanate compound (1)
15 include acryl isocyanates such as
- (bisacryloyloxymethyl)ethyl isocyanate,
- (bisacryloyloxyethyl)ethyl isocyanate and
- (bisacryloyloxypropyl)ethyl isocyanate; and methacryl
isocyanates such as 1,1-(bismethacryloyloxymethyl)ethyl
20 isocyanate, 1,1-(bismethacryloyloxyethyl)ethyl isocyanate
and 1,1- (bismethacryloyloxypropyl)ethyl isocyanate.
Out of these unsaturated isocyanate compounds (1),

- (bisacryloyloxymethyl)ethyl isocyanate and



and 1, 1- (bi smet hacryl oyl oxypropyl )ethyl isocyanate. Qut of these unsaturated
i socyanate conpounds (1), 1,1-(bisacryloyloxynethyl)ethyl isocyanate and 13
1, 1- (bi smet hacryl oyl oxynet hyl ) et hyl isocyanate are preferred fromthe

vi ewpoi nt of reactivity with the alkali-1Soluble resin [a]. Commercially
avai |l abl e products of the above 5 1, 1-(bisacryl oyl oxynmet hyl)ethyl isocyanate
i ncl ude Kareﬁz1'éEPS@FFQGErHéﬁ¥18FY§ﬁ5®é1@@5@81KF§9FYQQ§t@h@Iﬁbaction with

the alkali -sg&g?b%_rreasif& ekhe WHSwpbASR! WrakRd JeSQQ¥3NgLe L @RouNds (1) may

O
be used al on In conbination of “two or nore. 10 In the present

i nvention, thékaéacsbdnbletweenint Her] .al kali-soluble resin [a] and the
unsaturated i socyapate _co und_ (1 n be carried_o by. addi ng t he
unsat ur at ed isocy§83P8r86%E§Mn8V%1§a§?8pRF8 UFSSa°§thFi§H°8P t he

al kal i - sod ubhe1resiiBakaly1e9nioalyiettya ) eahaglly Skosyahate 1bcdude- REbghE N

di laurate (I and a polynerization inhibitor such as p-nethoxyphenol at
nor mal tenpeP&fuléradeanapg ofnShexse®enkep&r-&-dr-e under agitation. The

amount of the unsatur.ated i socyanat ound-(1 f t he manuf.acture of
T oo A ol A R R TR En I GIREL S L LB ol S IR TEHES 80
W % particuhaskyupaetdr dbbyyadatieo compouideased aayt be agedntlohet be

hydr oxyl group-contai ning unsaturated conpound (a2) used for the synthesis
of the al kal tPsEPBBRBALEEPNOfaf WO WreACke anount of the unsaturated

| socyanag conmpoungn(dhei 5régBhteiniBARidR, Orhe Wt ctBnehERKE Al thiPr Ovi ng
sensitivity and elasticity 1s small and when the anount 1s |arger than 90

wt % an unreagkhéd-spnidableatred insdoy arade thenuosad urbt edensaryaarate t he
storage stabilit

Sensi t1ve roEPHPEBRBodY: SRy Fahgr LasputnaYpaliils Fh7 ubAtainecas
car boxyl grotpoaRedhatedcompound (1) dropwise to a solution of the
alkali-soluble resin [a] containing a catalyst such as

15 di-n-butyltin dilaurate (IV) and a polymerization inhibitor
such as p-methoxyphenol at normal temperature or at an
increased temperature under agitation.

The amount of the unsaturated isocyanate compound (1)
for the manufacture of the polymer (A) is preferably 0.1 to

20 90 wt%, more preferably 10 to 80 wt%, particularly preferably
25 to 75 wt% based on the amount of the hydroxyl
group-containing unsaturated compound (a2) used for the
synthesis of the alkali-soluble resin [a] . When the amount
of the unsaturated isocyanate compound (1) is smaller than

25 0.1 wt%, the effect of improving sensitivity and elasticity
is small and when the amount is larger than 90 wt%, an
unreacted unsaturated isocyanate compound (1) remains and
the storage stability of the obtained polymer solution or
the radiation sensitive resin composition may lower.

30 The polymer (A) contains a carboxyl group and/or a
carboxylic anhydride group and a polymerizable unsaturated
bond, has suitable solubility in an alkali developer and can
be easily cured by heating without using a special curing

agent. The radiation sensitive resin composition



»

» carboxylic anhydride group and a pol ynerizabl e unsaturated bond, has
“suitable solubility in an al kali devel oper and can be easily cured by
heati ng wi thout using a special curing agent. The radiation sensitive resin
conposition 14 containing the polynmer (Af does not produce an undi ssol ved
product or scumon the pattern edge at the tinme of devel opnent and provides
pi xel s and acenhakniagr FRe i@ HgueT a(Ay Saafy nedr Progucenaerendissoliedpat t ern
edge even wh I35 SRl b | yner
(A) has a st?g‘é?ﬁrg’éaﬂr)gg?‘é‘g%%ttgﬁ %éyéétﬁéﬁfeglﬁleogw@ﬁéefg%ﬁ%l%{f?é%;?l%ﬁ@e?g) N
wher ei n R3 i sndrpmabkide gypdee lisaandg blé ok bix tearrbed tabansa ari sslithgapygtt gr oup
having 6 to 12 carbon togs The gglgner gA) having a sbructure represent ed
by the abov@rfﬁ?ﬂﬁFﬁu?Z? c khebBabEEE N 8496y SYEPNY PR FERy PRQUEthOde  or
N-cycl ohexyl gphbekfikdeiknsakiheast part of the other unsaturated conmpound
(a3) in the synthesis of the 15 alkali-soluble resin [a]. (B) colorant The
colorant in the prBseherabbent thea pelvwer| i(# tkds aoskrpakukeul ar col or and
is suitably sel ected. accor.di Q 0.the_appl ication purpose of the

obt ai ned colg?p¥?F?3F?8I 4 Fﬁ% %81é%3%8ﬁe69?%8§8 é??natural coloring matter.
Since the devel opnment of a high-definition color and heat resistance are
col orant having high color devel opability
cially a colorant having high resistance to
thermal deco rred as the colorant in the present

invention. Thelg) @enjc pi gnent ah®) an inorganic pignent are
preferably use i£ pignment or carbon black is particularly
pref erably used) l '

wherein R® is an alkyl group having 1 to 12 carbon atoms or
.10 aryl group having 6 to 12 carbon atoms.
The polymer (A) having a structure represented by the
above formula (2) can be obtained by using N-phenylmaleimide
or N-cyclohexylmaleimide in at least part of the other

unsaturated compound (a3) in the synthesis of the

15 alkali-soluble resin [a].

(B) colorant

The colorant in the present invention is not limited

to a particular color and is suitably selected according to
20 the application purpose of the obtained color filter. It
may be a pigment, dye or natural coloring matter.

Since the development of a high-definition color and
heat resistance are required for a color filter, a colorant
having high color developability and high heat resistance,

25 especially a colorant having high resistance to thermal
decomposition is preferred as the colorant in the present
invention. Therefore, an organic pigment and an inorganic
pigment are preferably used, and an organic pigment or carbon

black is particularly preferably used.



15 Exanpl es of the above organic pignment are conpounds classified into a
group of pignents according to color index (CI.; issued by The Society of
Dyers and Col ourists), specifically conmpounds having the foll ow ng col or
index 5 (C.1.) nunbers: C1I. Pigment Yellsow 1, C I. Pignent Yellow 3, C. 1.
Pigment Yellow 12, CI. Pignment Yellow 13, C 1. Pignent Yellow 14, C. 1.
Pi gnent Yel | ow 15 E@amplléisgménth&‘eabowelérgémic Pigment a¥el towpd¥nde. | .

Pi gment Yell g PLgrment Yel | W 24 ment Yellow 31, CI.
i grent vel | Syee8iEEer 1pEI T Rrol of Sitientts Kottty sy fades |
Pigment Yell qw 63, iSshiedPigmamle ¥eldiewy’bf @ylersP 'aﬁli@@ol@irll%s%?’ Cl.
Pi gnent Yel | ow 74, C.I. Pi gnent Yel | ow 81 C'I. Pignent Yellow 83, CI.

Pi gnent YeI | @wegsflcalllyplcgmwn\ﬂél hewiog, the foRilgwimg 1w liodes7, C. 1.
Pi gnent 8, RPigment Yellow 100, C.1. Pignent Yellow 101, C.I.
Pi gnent eI I gw % 21 %&mibersPl gnent Yellow 106, C I. Pignment Yellow 108, C. 1.

Pi gment  Yel kqw. 1@9gm6nt yelLgewnt, \@JIOVPﬁghCéntC’ﬂell%vgmen'C Yel be éiaa Cl.
Pi gment Yellow 114, C.1. Pignent Yel | ow 116, C. 1. 20 Pignment Yellow 117,

C.I. Pignent Y?éllpywl%lgc E: | Pignementel el I ldv ©F - @lglmenm é’ﬁérlpwvéﬂllow 126,
C. I. Pi . t , Ri 129,
C1. Pigment 331 b Sy ved 3w E’?ggrrgﬁ? St 3k L6 8 ?Tféﬁ?agiﬁgﬁgw 150,

C.l1 1. PigneelYeW ow, 1817T. @igmé&hgﬁﬁﬁldﬂeua)wdﬂz PZ@m@nlt YBtLgmezmMYel | ow

153, C I P| ment _Yel | ow_154, Pi gnent Yel | ow 155 . ment Yel | ow
156, C.1%0pj n%ntpl%?%v}’eﬂé@w éll' C pf griddmendi P’S%l?e’a'-*f"cq I PP FBRRCYel | ow

175, C. 1. Pyghegl, ¥gl1ewr18p; 1.C§e1fd>x9f@1nt crel | ewgl@at Qe'llo'é’:' ggent
Orange 1, C.[. Pignent Orange C.l1. Pigment 30 Orange 13, C. 1. Pignent

Orange 14, CCl.I.PPigment Crednigey 16,, CCr. IPlgmegmsHel@un@b I CPlgmeﬁi:grrent
Crange 24 Cuolnof Y150 50 BIGEREE v don RATENY OpRngR 5y Cobiy FLgTn

C.I. Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment

15 Yellow 97, C.I. Pigment Yellow 98, C.I. Pigment Yellow 100,
C.I. Pigment Yellow 101, C.I. Pigment Yellow 104, C.T.
Pigment Yellow 106, C.I. Pigment Yellow 108, C.I. Pigment
Yellow 109, C.I. Pigment Yellow 110, C.I. Pigment Yellow 113,
C.I. Pigment Yellow 114, C.I. Pigment Yellow 116, C.I.

20 Pigment Yellow 117, C.I. Pigment Yellow 119, C.I. Pigment
Yellow 120, C.I. Pigment Yellow 126, C.I. Pigment Yellow 127,
C.I. Pigment Yellow 128, C.I. Pigment Yellow 129, C.I.
Pigment Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment
Yellow 150, C.I. Pigment Yellow 151, C.I. Pigment Yellow 152,

25 C.I. Pigment Yellow 153, C.I. Pigment Yellow 154, C.TI.
Pigment Yellow 155, C.I. Pigment Yellow 156, C.I. Pigment
Yellow 166, C.I. Pigment Yellow 168, C.I. Pigment Yellow 175,
C.I. Pigment Yellow 180 and C.I. Pigment Yellow 185;
C.I. Pigment Orange 1, C.I. Pigment Orange 5, C.I. Pigment

30 Orange 13, C.I. Pigment Orange 14, C.I. Pigment Orange 16,
C.I. Pigment Orange 17, C.I. Pigment Orange 24, C.I. Pigment
Orange 34, C.I. Pigment Orange 36, C.I. Pigment Orange 38,
C.I. Pigment Orange 40, C.I. Pigment Orange 43, C.I. Pigment
Orange 46, C.I. Pigment Orange 49, C.I. Pigment Orange 51,



Orange 46, C.I. Pigment Orange 49, C I. Pignent Orange 51, 16 C. I. Pignent
Orange 61, CI. Pignent Orange 63, C I. Pignent Oange 64, C.|. Pignent
Orange 71 and C.I. Pignment Orange 73; C.I. Pignent Violet 1, C 1. Pigment
Violet 19, C. |I. Pigment 5 Violet 23, Cik. Pignent Violet 29, C 1. Pignent
Violet 32, C. 1. Pignent Violet 36 and C.I. Pignent Violet 38; C 1. Pignent
Red 1, C. |.CPIgnkhgmdReid (&,ange 61Pi@n§ntPi@t¢n$ Oorgnge.6F ghent PRguent C. | .

Pi gment Red C_I. Pi nt Red 6 g C.l, Pignent Red
8, Cl. Pi gn§?1’f"nﬁ8d6é,' folc PLoBe Freﬂfaﬁ%& Elé aﬁglcRg ééﬁ?‘e%dof%lgé I
Pignent Red 732, C. |. Pignent Red 14 C.l. Pignent Red 15, C. I. Pignent Red
16, C. |. Pignment Red 17, C.|. Pi grrent Red 18, C.I. Pignment Red 19, CI.

Pi gnent Red 211. cPJrgmﬁlgrfémlﬁédlz,@ Ic. PlgTP?@he\hTGOlﬂéd%SC C. Plgmieghent Red
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Pi gment Brown 25; and Pigment Black 1 and C'I. Pigment Black 7.

These or gani @15, gﬁeﬁt stwerbéﬁpdﬂMedi @y Bughment Rextikd0,r@-Er )Pslgaietrxtzau on,

solvent, I cal o 9, 8 CUTDMAAN, HETER DO0T St FAILAS OF, the above

carbonate, zipigmedt Red 2ead csul f atgmeyel ﬂz@@/j@ﬁdc zi npiyREhORed ©64i,ron
oxide (red iron oxide (I11)), cadm um red, ul tramar i ne, Prussian bl ue,

chrom um oxi §e Igr BéameashBrd Fproerf - Tndgment; BeAUAF4 ARGIC - sy Rig@ens iron
bl ack angd,carhan bl-ack. 25 In the present invention, the above organic
pi gments” an |norga(n| c pignents may be used alone or in conmbination of two
or nore, resgedt.i Pelgyenar Blakh16RyCbE. UBEgmemt EDiIELl OIT. IFopigrane e, one
or nore organic pignments are referabl% used tq formpixels, and two or

I

more or gani c P38 §riént S - AndP LYMERE BOHDILECE aPE br &f REHISAuEING §%form a

black matrixec 1. Pigment Green 7 and C.I. Pigment Green 36;
C.I. Pigment Brown 23 and C.I. Pigment Brown 25; and

15 C.I. Pigment Black 1 and C.I. Pigment Black 7.

These organic pigments may be purified by sulfuric acid
re-crystallization, solvent cleaning or a combination
thereof before use.

Examples of the above inorganic pigment include

20 titanium oxide, barium sulfate, calcium carbonate, =zinc
white, lead sulfate, yellow lead, zinc yellow, red iron oxide
(red iron oxide (III)), cadmium red, ultramarine, Prussian
blue, chromium oxide green, cobalt green, amber, titanium
black, synthetic iron black and carbon black.

25 In the present invention, the above organic pigments
and inorganic pigments may be used alone or in combination
of two or more, respectively, or both may be used in
combination. For example, one or more organic pigments are
preferably used to form pixels, and two or more organic

30 pigments and/or carbon black are preferably used to form a
black matrix.

In the present invention, the surface of each particle
of the pigment may be optionally modified by a polymer before

use. Examples of the polymer used to modify the surface of



-In the present invention, the surface of each particle of the pignment may
‘be optionally nodified by a polynmer before use. Exanples of the polyner
used to nodify the surface of 18 each particle of the pignent include

pol ymers disclosed by JP-A 8-259876 andisomerci ally avail abl e pol yners and
oligoners for dispersing a pignent. In the present invention, optionally,
the col orant emajr pdrbéclsedfithe gnjamestti dmadiude @OdWSﬁeﬁsdﬁsclﬁheddbypersant

or 11 bor  ne- BEGBuS-CaPPIe AR CETARErAeIaN NG QBB PR RS A

pol yoxyet hyl enggok@ral kyh aiibpesssunghaapipmienexyet hyl ene Iaur yl ether,

pol yoxyet hyl ene stearyl ether and pol yoxyet hyl ene _ol eyl ether;

pol yoxyet hyl ene al Em%agqesgpﬁe*rs\f%rafek%s ODFIOPSLYEt hiRe Ko LRtsaity MBkeny |

et her and pol.yo hyl.e p I &4 et hyl ene gl ycol diesters
such as %% p% yg¥ §|§he%§P9c8?%3$ba9?§¥e ang%% F%%b%ylene gl ycol

di stearate; sorbitahefaisyensant esd prisyr feadamplaci d oadibned, ankipasters;
tertiary am ne nodified polﬁurethanes and _pol yet hyl ene i.m nes. These

surfactants BPBISPAFCKaBMEDERYLRE . SarkernEndarethet fAderiatedaseskp (of
Shin-Etsu Chepi¢alk+54¢ Co., Ltd.), Polyflow (of Kyoeisha Chem cal Co.,
Ltd.), F Top (of Token1Products Co., Ltd.) , Megafac (of Dainippon |Ink and
Chem cals, Inc.), Ekempaes(of ShﬁisunﬁaemhntnﬁneapdeApahyoxgaahyland Sur f

| on (of ahi

BYK- KK d
sol'soor S Eor1EyloRetRys SuPR re bRl ThaYs bl FRg) SAr e B aced &l on or

in conbinati Qaly@&gb‘ﬁlﬁy@én@éQea}_W ampert a8l b&&y%btﬁzfe%‘htyi%he' plRnAaf erably
50 parts | eSs ight, nore preferably 0 to 30 parfs by weight based

on 100 partseweweu @ﬁﬁtY@wﬁﬁéYé@n@r apkylphenyl ethers such as
polyoxyethylene n-octylphenyl ether and polyoxyethylene

n-nonylphenyl ether; polyethylene glycol diesters such as

15 polyethylene glycol dilaurate and polyethylene glycol
distearate; sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine modified polyurethanes; and
polyethylene imines. These surfactants are available on the
market under the trade names of KP (of Shin-Etsu Chemical,

20 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 (of
BYK-Chemie Japan KK), and Solsperse (of Seneka Co., Ltd.).

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

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

30
(C) polyfunctional monomer

The polyfunctional monomer in the present invention

is a monomer having two or more polymerizable unsaturated

bonds.



(C) polyfunctlonal nononer The pol yfuncti onal nononer in the present
‘invention is a nononer having two or nore polynerizable unsaturated bonds.
19 Exanpl es of the pol yfunctional nononer include di(meth)acrylates of an
al kyl ene glycol such as ethylene glycol 1&d propyl ene glycol;

di (nmeth)acryl ates of a polyal kyl ene glycol such as pol yethyl ene gl ycol and
5 polypropylene glEU@mplpel9@n§hh)9@ﬂyﬁane§i@na& m@hpmydrﬁ@claﬁeohol havi ng

pent aoryi hr ) CO1 A BeROAETEry Ci ol A Aoy e tE e g s

product s thegegﬁ:olohn@%mwn@@reylgatyeablsueih (@2 tholayestieitesLpEXy resin, 10
urethane resin, alkyd resin, silicone resin and spiran _resin,;
d|(neth)acryPQ§¥§15V1§n6099N€P1h§WFﬁgaé RPdYSERY 1gneu g 1co @ t er mi nal s
such as ; e i\AQ t koth
polylsoprenephlép bgqﬁé rggg%ogro 8ﬂ¥gﬁggﬁbﬁcgggﬁgﬁglSQa%dp%g&Hkaprolactone
havi ng a hyda@npholiﬁagnngp3amrtmmfethydnoxykxgnnupsrsu&&Qa@ngﬂyﬁerln

acryl oyl oxyet hyl osphate. Qut of these on uncti Qnal nononers,
(et acr o SrouoPy BB phpae: c DRPLORGY CHESE RS S96r SBPBLSRGHEBR)Eodr bups

and di car boxxhacd%hgbmlflbeqc%o%atﬁleéop%ah%(%f ey erred, as
exenplified by trinethylolpropane triacrylate, trlnethylolpropane

tri met hacryl atégojmsthe pgriyliatels tstickc eyl @péyeﬁéﬁtraere;ndw trglsin,

h I h h,
Lot oot T r JFEEBRTR A e PR 16 S0 St e aﬁiﬁ%ﬁgr%&%&sﬁﬁp.tm

E: Q; ﬁgﬂ ggtr:r }dh?h@thddbwil'fa@%?ybfﬂ at pblmégaﬁayhﬁge? Flkaeakgrer ?kbuplt at
e M Dbobor terpimaLs tuch b2 poTy o8- Dleadiens having a hyaroxyl
group at both terminals, polyisoprene having a hydroxyl group
at both terminals and polycaprolactone having a hydroxyl
15 group at both terminals; and
tris[2- (meth)acryloyloxyethyl]lphosphate.
Oout of these polyfunctional monomers,
poly (meth)acrylates of a polyhydric alcohol having 3 or more
hydroxyl groups and dicarboxylic acid modified products
20 thereof are preferred, as exemplified by trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate,
pentaerythritol triacrylate, pentaerythritol
trimethacrylate, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
25 pentaacrylate, dipentaerythritol pentamethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol

hexamethacrylate and compounds represented by the following

formulas (3) and (4).
- CH,0C0CH=CH, |
H,G==CHCOOCH;— C—CH0C0CH;CH,COOH (3)
CH,0COCH=CH,

30



» H2C==CHOO0CH2 C- CH20COCH2CH2COOH (3) CH2000CH=CH2 30 20 CH3 CH3
‘CH20COC=CH2 H2C=CCOOCH2 C- CH2OCOCH2CH2COOH (4) CH2OCOC=CH2 CH3 Qut of
these, trinethylol propane triacrylate, pentaerythritol triacrylate and
di pentaerythritol hexaacrylate are partkoul arly preferred because they
provide 5 a colored | ayer having high strength and excell ent surface
snoot hness and rarely produce a stain @Hqat he filmresidue on the substrate
and |ight screening | ayer of an unexpoi;e(? portion. The above pol yfuncti onal
nonomers may be use@HyY one 10(3}112(Dﬁ:®6nd::i:0ﬁi on of two or nore. The anount
of the pol yfunctiondl monorer iin the Eresent invention is preferably 5 to

500 parts by HECQ#FCQ@QCHQ‘FE'MH! J0H,CO0H by wei gt based on 100
parts by weight of the pol yrrer| (A). Wen the anmount of the 15

pol yfunctional nononer is snal I@LOACTHEHEs by weight, the strength and
surface snoot hness of the col ored Iaye|| may deteriorate and when the anount
Is |arger than 500 parts by weight, aCklg i devel opability may | ower, or a

stain or the filmresidue may b roduced on the suhstrate and light 20
screeni ng | af8F 82] & eﬁﬁexﬁG&é‘Gtg‘gﬁprprlaﬁet k& 1pr&YeRt S nvention, the

pol yf uncti ongbnwRRORhiFeY B8 14sed1iaR CamMd BaledR aWrtA 1a-1#y10f unct i onal
nononmer having one”pol yneri zabl e Unsat urated bond. Exanpl es of the above

monof unct i onhexperoyertemteigert2sudsmpypwnisferited hecaheediimpepravhdry|

group-cond ai ni ng, ungaf yral §d MRNOTRS S, ANd SR IR L53Rh g Hesalyeated
smoothness and rarely produce a stain or the film residue
on the substrate and light screening layer of an unexposed
portion.

The above polyfunctional monomers may be used alone

10 or in combination of two or more.

The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by
weight of the polymer (A). When the amount of the

15 polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the colored layer may
deteriorate and when the amount is larger than 500 parts by
weight, alkali developability may lower, or a stain or the
film residue may be produced on the substrate and light

20 screening layer of an unexposed portion.

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

Examples of the above monofunctional monomer include

25 compounds like as the above carboxyl group-containing
unsaturated monomers and copolymerizable unsaturated
monomers enumerated for the above polymer (A),

N- (meth)acryloylmorpholine, N-vinylpyrrolidone,

N-vinyl-eg-caprolactam and commercially available M-5600



*¥
nmononers enunerated for the above polymer (A), N-(neth)acryl oyl norpholi ne,
N-vi nyl pyrrol i done, N-vinyl-c-caprolactamand comercially avail able M 5600
21 (trade name, manufactured by Toagosei Chem cal Industry Co., Ltd.).
These nonofunctional nononers may be usedlal one or in conbination of two or
nore. The anmount of the nonofunctional 5 nononer is preferably 90 wt % or
| ess, nore pridfedgpnymnse mamyiRciuced pyskpnrehehepigploindyetry Co.,
pol yfuncti ongl. yygnoner and the nonofunctional nononer. Wien the anount of
the nonofunctional nononmer is larger than 90 wt% the strength and surface
snoot hness of the Ghesensdnobhincedohayenomayerd tnadhebenesadsal osé ant dny. The

total anmount of _the polyfunctional nonoper and the nof unct i onal nomer

in the presef VG OF YPPEftdanl y S P BYF Bﬁrttrpé)e B‘?“\?Ei"&ﬁtt,loﬁgﬁe

preferably 2%ddbme'%0§?sp?fé§eﬁélb '@%t@aéﬁdléék,lﬂgrgaltbi*éf@i’aﬂﬁ oY wefy the 15
al] . nt is

al kal i -soluble resin [ When the above total anou smal ler than 5
parts by wei gint leshebase@ it hhantotat fafc §hespoby firestsiofat oraneyr edd ayer

may deteriorate and en.t.he -total amount.is lLarger than 50Q.parts by
wei ght, al kal%ithe g‘é’\?evgglﬁlé’ﬁ"l T B ke | hgsnatgfeaf"ﬁ‘oblin tﬁ% gthem resi due may

20 be producedrofurke ismest mehemard iki ghtgeer €em Np haver tife sarremg@rposed
portion. (D) Photopol ynerization initiator The photopol ynerization initiator

in the presedd Bnfarensmaetiness Gfpddivd atiadhedhrFarahckaxar Jpti es
capabl e q of ib@gtd'r%t idh%attfl%q%@t i zation of the above pol yfuncti onal
]( t he optional no

nmononer (C) an nofuncti onal nononer upon exposure to
radi ation (to be rehertedat amsurdtenfoshe @olyifemetiakiadr hoaombramdithiebl e
radi ation, ultraviolet, 30 _radiation, far ultraviolet radiation, electron
radi ati on or Morafymckional monomer in the present invention 1is
preferably 5 to 500 parts by weight, more preferably 20 to
300 parts by weight based on 100 parts by weight of the
15 alkali-soluble resin [a]. When the above total amount is
smaller than 5 parts by weight, the strength and surface
smoothness of the colored layer may deteriorate and when the
total amount is larger than 500 parts by weight, alkali
developability may lower, or a stain or the film residue may

20 be produced on the substrate and light screening layer of

an unexposed portion.

(D) Photopolymerization initiator
The photopolymerization initiator in the present

25 invention is a compound which can form active species capable
of initiating the polymerization of the above polyfunctional
monomer (C) and the optional monofunctional monomer upon
exposure to radiation (to be referred to as “exposure”
hereinafter) such as visible radiation, ultraviolet

30 radiation, far ultraviolet radiation, electron radiation or
X-radiation.
(E) Examples of the Photopolymerization initiator

include a biimidazole compound, benzoin compound,

acetophenone compound, benzophenone compound, & -diketone



(E) Exanples of the Photopol ynerization initiator include a biimdazole
conpound, benzoi n conpound, acetophenone conpound, benzophenone conpound,
CY-di ketone 22 conpound, pol ynucl ear qui none conmpound, xanthone conpound,
phosphi ne conmpound and triazine conpound22ln the present invention, the
above photopol ynerization initiator may be used alone or in 5 conbination
of two or nofempPHEdpHR® byl hedl Zatinene gompeumd i anhBopeesenpoungent i on

is preferabl¥ ggﬁ%gﬁgtcoggguﬁgagﬁ egrgggghghgoﬁbgﬁgdpon3|stlng of an

acet ophenone ound e Co und Irazi ne conpound and

0- acyl oxi me conpound. tHé ﬁxaﬁph551nﬁethOaDOUEebabnvdazole conpound i ncl ude
2,2"'-bis(2-ch] orophenyl)

t et r aki s(4- ePHBE?EQ#BBﬁ?PﬁﬁEH?P)1Tl§aaEPFnW8¥zBPeused alone or in

2, 2" - bi s(2- broBRASRYbYL- A£4twd, B The, photopol ¢
tetrakis(4- etﬁoxycarbony | phenyl )Flmgreb||n]%é%oﬁePPOSYmerlza ion

2,2'-b|s(2 chhmtmphenyhm uhe'pBeSEnteunaphEngn is2preberabilpzateleast

2,2 -bis(2,4-dichlorophenyl)-4.4'",5 5" -tetraphenyl-1_2'- biimdazole

3 5 bi o5 4088 PRURFbRapRERD! fha FroepcSthalPEtu gt 4 S5aFREReRE dazol e,
2,2 -bis(2- be@mga’aﬁayl bﬁmidaéoie E:@Enb@ﬁﬁ@nyErlaalneb'cbﬂ‘ig%h_@' and
2,2'-bis(2,4-di bronmophenyl)-4,4",5, 5 -tetraphenyl -1, 2’ iimdazole and 25

2, 2'-b|s(2 406a€Yﬂ9KéW©pﬁ@W9PPn@ 4' 5,5 -tetraphenyl - 1,2'-biimdazole. Qut
of "SB! | T 02Ok ROTBEUES e spove piimicagole cpmpoud, bP2uds
2,2'-bis(2,42¢dpchbosdphenybrophényd) 54, aet saphenyl -1, 2' -
tetrakis (4-ethoxycarbonylphenyl)-1,2’ -biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’,5,5’ -
tetrakis (4-ethoxycarbonylphenyl)-1,2’ -biimidazole,
15 2,2’-bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’-
biimidazole,
2,2’ -bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’,5,5’ -tetraphenyl-1,
20 2’ -biimidazole,
2,2’ -bis(2-bromophenyl)-4,4’,5,5’ ~-tetraphenyl-1,2’ -
biimidazole,
2,2’ -bis(2,4-dibromophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole and
25 2,2'-bis(2,4,6-tribromophenyl)-4,4’,5,5’ -tetraphenyl-
1,2’ -biimidazole.
Out of these biimidazole compounds,
2,2’ -bis(2-chlorophenyl)-4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole,
30 2,2’ -bis(2,4-dichlorophenyl) -4,4’,5,5’ -tetraphenyl-1,2’ -
biimidazole and
2,2’ -bis(2,4,6-trichlorophenyl)-4,4’ ,5,5’ -tetraphenyl-1,
2’ -biimidazole are preferred, and

2,2’ -bis(2-chlorophenyl)-4,4’,5,5" -tetraphenyl-1,2’ -



v

bii m dazole and 2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5 -tetraphenyl -1,
2' -biimdazole are preferred, and

2,2 -bis(2-chlorophenyl)-4,4",5 5" -tetraphenyl-1,2" 23 biimdazole is
particularly preferred. The above bii m dazbl e conpounds have excell ent
solubility in a solvent, do not produce foreign matter such as an

undi ssol ved pHddid2ZHE o HRAE PR LhRee e S sensitivity, fully

pronmote a curing reget iy IEXRAMAZS 1Y dmib HER I AP WL- O SRET 9V,

provi de high contrast an 0 not cause a curing reaction In an unexposed
portion. Therseflorke littthéncaasdhigent | Mombicdi peddateeforapos unat ter dwedr | y

divided into a cured, portion. insoluble in a deve]l oper and an uncured 10
portion havi AF Iﬁrbﬁlrﬁdojipstftﬁ]i‘fet%/ RW%‘%\FJT%&&?W%@W% M F19Dossi bl e

to form aghi QJé'rf},elfﬂiR}i'[ﬂ}P,”fﬁﬂ?%fr‘bnﬁitréx_&Lﬁé&ﬂﬂl_ﬂreécﬁ)i8H@§}ﬁé%8§gr8iv?i@h
pattern and a predeterrined blfack matrix pattern without an undercut. 15 -
hydr ogen don@r sm@fdn amieaini P dbevty. conpvide higliseentisastheand do not

phot opol yneri zatjon initiator the present inventi.on,_ it is referably used
' combi nat | S8 11T A TR O RacAG Ty A ron Re R REH T i ne Rt

sensitivity. tH thatiegntiydvgeinsdr@terasxpdedrhei €idl @dns ¢ vigwygound
whi ch can provide a hydrogen atomto_a radical forned fromthe biim dazole
conpound by éR¥Esar eUITAPMIHVYARSPIHOLE 3N G SFVEARPE TadRE A prsEH reshpound
defi ned rei : 1 ; i j bove
Tor capt an commRung | B g g e P el d g o
a not her nuclisupomsdbleoto form, a preflerddf inition Jatoren mrefeer dakwing or 2

mercapto groups djrectly bonded to the nother nucleus (to be.referred to as
30 “mor capt at RFHSIG TG B b 20d 4 Predecdininea S14EK

matrix pattern without an undercut.

15 - hydrogen donor -

When the biimidazole compound is used as the
photopolymerization initiator the present invention, it is
preferably used in combination with the following hydrogen
donor to further improve sensitivity.

20 The term “hydrogen donor” as used herein means a
compound which can provide a hydrogen atom to a radical formed
from the biimidazole compound by exposure.

The hydrogen donor is preferably a mercaptan compound
defined hereinbelow or an amine compound defined

25 hereinbelow.

The above mercaptan compound is a compound having a
benzene ring or a hetero ring as a mother nucleus and 1 or
more, preferably 1 to 3, more preferably 1 or 2 mercapto groups
directly bonded to the mother nucleus (to be referred to as

30 “mercaptan hydrogen donor” hereinafter).

The above amine compound is a compound having a benzene
ring or a hetero ring as a mother nucleus and 1 or more,
preferably 1 to 3, more preferably 1 or 2 amino groups directly

bonded to the mother nucleus (to be referred to as “amine



-

The above am ne conmpound is a conpound having a benzene ring or a hetero
ring as a nother nucleus and 1 or nore, preferably 1 to 3, nore preferably
1 or 2 amino groups directly bonded to the nother nucleus (to be referred
to as "am ne 24 hydrogen donor" herei nakéer). These hydrogen donors may
have a nercapto group _and an am no %roup at the same tine. A detailed
descri pti on h¥dsggeBqdenetry HeveAansfteke- 5 hydrogen donor. The nercaptan

hydrogen donor mayrhaye Byol6ash 8BRorbRES Rl g fE;bebEOELOP. 208 DOLD

of them Wen it has two or re of t ngs, a fuse may- or may not
be fornmed. Venatmherongroapt ah hidr egee domer has two or nore 10 nercapto
groups, as far as at Ieasiﬂ&ng free nercaﬁto rou remai ns, at | east one of
the other mnercapt d® toups HAyIHRCTSRbEPT t 1F cTIRFEANCAF kY| ITYFRI RYI EBE ary!
group. Futhg{drogénfabnds.at | east one free nercapto group remains, the

mer capt an hydr ogen donor may have a structural unit in which 15 two sul fur
atons are bonded tDyethercaptandhydregenodgani cmayr bapesathlassanonekyl ene

group, or a structural _unit Jin which two sulfur nms _are_bonded oget her
O OUP Por o BehEEhY ElndTol AQedfe Ping Moo didet] IH Bler?t CwREATSE AEEC Do
20 substit ut edolyt Mog@IdFORNE UG, a Fuksld +ih§thalf or RAAEHES IWd Hbeded .

al koxycar bonyl group, substituted or nonsubstituted phenoxycarbonyl group

or nitrile group afhen HoeineBRABEARI NYREAIERIARPEAPES §FBUPTSPOTEXanpl es
o e L cABL Y5050 SOl el 1 8 saRklinedb L el
2, 5-di mer captemdins4-ahi adaarobreantl tRe netlkaptme?2cdpto ngtbybannappy«i di ne.
Qutof thesesﬂﬁé%%@ﬁggdh¥gr23e21ﬂ8 ?rgialkyl or aryl group. Further,
as far as at least one free mercapto group remains, the
mercaptan hydrogen donor may have a structural unit in which
15 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 of a
disulfide.
Further, the mercaptan hydrogen donor may be
20 substituted by a carboxyl group, substituted or
nonsubstituted alkoxycarbonyl group, substituted or
nonsubstituted phenoxycarbonyl group or nitrile group at a
position other than the mercapto group(s).
Examples of this mercaptan hydrogen donor include
25 2-mercaptobenzothiazole, 2-mercaptobenzoxazole,
2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole and
2-mercapto-2,5-dimethylaminopyridine.
Out of these mercaptan hydrogen donors,
30 2-mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly
preferred.

The amine hydrogen donor may have at least one benzene

ring or hetero ring, or both of them. When it has two or



-

30 2-nmer capt obenzot hi azol e and 2-mer capt obenzoxazole are preferred, and

2- mer capt obenzot hi azole is particularly preferred. The am ne hydrogen donor
may have at | east one benzene ring or hetero ring, or both of them Wen it
has two or 25 nore of the rings, a fuse@&5ring may or may not be forned. At

| east one am no group_ of the am ne hydrogen donor nmay be substituted by an
al kyl group BPreupét thet sdngskyR fyeBdprimHemMali pE Wodr BgEnPEoROEMAEY be

substituted by a c Y, r §#p§§ t or, S i e

al koxycar bonyl grogﬁ,§é§ §t+?%teg 3? on uﬁgi??ﬁ%33H%%hg%§§§§§%bgﬁ§Prgroup
or nitrile gmaypbat sabptdituited byyhen aflkgd tlreuanbnosgbsuptajfedExakplles of
t he above am ne hydrﬁﬂen donor cl ude

i 10 ,
4, 4' - bi s(di nBERYPanm ?b%‘ﬁi’a%hlalﬁ@ﬁ%i!en4<?ﬁn95i waYi Ben§HafF hbYbERZzB¥hEnone,

4-di et hylam pgasekonhenrens, 4udbstaihrleam-RopARPRRGRMRRq et hyl
4-di net hyl am nobenzoafe, i-anyl 4-dinethylam nobenzoat e,

4- di met hyl ankakbayzeirdoayild gaerpl 5 sabgitisuitgica ®im alessubsittitidted Qut of t hese
am ne hydrogep _donors 4.4" - bi s(di met hyl ami no) benzgphenaone, and

o i o SPRST SRY OBy Ao REROReC A b ST At 2y & BO3E e33R other

4, 4' - bi s(di ethghamrheokxhenzoghkenpne)i.s particularly 20 preferred.

4, 4' - bi s(di met hyl am no) benzophenone_and 4, 4' -bi s(di et hyl am no) benzophenone
can serve as an opExe@Plepagfchhei abpvat snipg hydspgeByErn@iesnchude

bi i m dazg] e 4cgnpgggﬂgg%ggggggﬁggggg%nzbghgggngresent i nvention, the above

hydr ogen donof "one or "1 n condi nati on of two or nore. A
conbi nati on af 4atDbliedsti eahg 1aeri aapben zoptheagee ,donor and at | east one am ne

hydrogen dongr s BLSTerably s hecauop L. fof IRdcoLoredol aygt N oty

ethyl 4-dimethylaminobenzoate, i-amyl
4-dimethylaminobenzoate, 4-dimethylaminobenzoic acid and
15 4-dimethylaminobenzonitrile.
Out of these amine hydrogen donors,
4,4’ -bis(dimethylamino)benzophenone and
4,4’ -bis(diethylamino)benzophenone are preferred, and
4,4’ -bis(diethylamino)benzophenone is particularly
20 preferred. 4,4’'-bis(dimethylamino)benzophenone and
4,4’ -bis(diethylamino)benzophenone can serve as an optical
radical initiator by itself even when the biimidazole
compound is not existent.
In the present invention, the above hydrogen donors
25 may be used alone or in combination of two or more. A
combination of at least one mercaptan hydrogen donor and at
least one amine hydrogen donor is preferably used because
the formed colored layer hardly falls off from the substrate
during development and has high strength and sensitivity.
30 Preferred examples of the combination of the mercaptan
hydrogen donor and the amine hydrogen donor include a
combination of 2-mercaptobenzothiazole/
4,4’ -bis(dimethylamino)benzophenone, combination of

2-mercaptobenzothiazole/



during devel opnent and has high strength and sensitivity. 30 Preferred
exanpl es of the conbination of the nercaptan hydrogen donor and the am ne
hydr ogen donor include a conbination of 2-nmercaptobenzothi azol e/

4, 4" - bi s(di net hyl am no) benzophenone, conB#nati on of

2- mer capt obenzot hi azol e/ 26_ 4, 4' - bi s(di et hyl am no) benzophenone, conbi nation
of 2-nmer capteBénPérddépEhydaning) deaizephieplas n6Ppeingsiemort and

conbi nati on gf - ol e/ 4,4 -bis(diethyl am no)benzophenone.
5 A conbinat?oﬁegfgggégg%g%?§32292thiazole/

4, 4' - bi s(di eghyt abisdibesragyhendine)bedzaptenbneat amd eombdnation of

- mer capt obenzoxazol e/ 4, 4'-bis(di et hyl am no) benzophenone _are nore
preferred, aaamsreaﬁﬁphsweﬁaéﬁeé- fret ga%%%b‘ih ERkt apore) bgpzopherone.

4, 4" -bi s(4li ephybapi A9BeRZephengRe - tRREho¥hagkp1epr eferred. The wei ght
rati o of the mercaptan hydrogen donor to the am ne hydrogen donor in the

conbi nati on @éf 4f hbimdAdephadamindy bgaropbrorngndntihe awimbe nardioagef donor is
preferably 5 1.1t 4, _nore.prefefabl -1 to 1:3. | es. of the above
benzol n comaamarFREEoRE seRaseAL “behocpte fatsl RrLeninST BeRsERRekehS

et her, benzokpei mBREOPYLfeet-bal,, aB@naoicombsaltiyh efher and net hyl

2- benzoyl benzoate. Exanpl es of the above acet ophenone conpound include 20
2, 2- di net hox$aBer6pRERBRBZOENEagPAEoxyacet ophenone,

2, 2-di et -2 : ' .
2-hyd:ggv?g¥%é§hsP?EX%E%@%&E?@%Q%?Pﬁgﬁg?henone is particularly

1- (4-i-propybpbéaytgd2- hydr oxy- 2- net hyl propan-| - one,
2- met hyl - (4- et hyl t hi ophenyl ) - 2- mor phol j no-1 - propan-1 25 one,
4- ( 2- hydr oxyet hoxyJpfe 9?9%E-H§H%8x L otBR OB FRREBRhYdrogen donor to

2-benzyl - 2- di Bt 4] REHRRIrbdedr BBRBROL A ReRNEBMD) RYE 88n st @B mercaptan
1- hydr oxycycl ohexyl phenyl Ketone and
hydrogen donor and the amine hydrogen donor is preferably

15 1:1 to 1:4, more preferably 1:1 to 1:3.

Examples of the above benzoin compound include benzoin,
benzoinn@thylether,benzoinethylether,benzoinisopropyl
ether, benzoin isobutyl ether and methyl 2-benzoylbenzoate.

Examples of the above acetophenone compound include

20 2,2-dimethoxyacetophenone, 2,2-diethoxyacetophenone,
2,2-dimethoxy-2-phenylacetophenone,
2-hydroxy-2-methyl-1-phenylpropan-1-one,
1-(4-i-propylphenyl) -2-hydroxy-2-methylpropan-1-one,
2-methyl- (4-methylthiophenyl) -2-morpholino-1-propan-1-

25 one, 4-(2-hydroxyethoxy)phenyl- (2-hydroxy-2-propyl) ketone,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, 1l1l-hydroxycyclohexylphenyl ketone and
2,2-dimethoxy-1,2-diphenylethan-1-one.

Examples of the above benzophenone compound include

30 4,4’ -bis(dimethylamino)benzophenone and
4,4' -pbis(diethylamino)benzophenone.

Examples of the above a-diketone compound include
diacetyl, dibenzoyl and methyl benzoyl formate.

Examples of the above polynuclear quinine compound



2, 2-di net hoxy- 1, 2- di phenyl et han-1| - one. Exanples of the above benzophenone
conpound i nclude 30 4,4'-bis(dinethylam no)benzophenone and

4, 4" - bi s(di et hyl am no) benzophenone. Exanpl es of the above a-di ketone
conpound include diacetyl, dibenzoyl and’nethyl benzoyl formate. Exanples

of the above, pol ynucl ear quinine conpound.27 .include anthraquinone,
2-ethy|anthrégﬁ'ﬁgﬁe?nt%FgQW&prﬁntﬁF&%&?ﬁ@H§Q£%$ufP@pﬁaphthoquinone.
Exanpl es of bhe -3beye 2hRMiRens neR@Parad 11, AChEege « PRiIRMNR . t hi oxant hone and
2-chl or ot hi oxant honé. 5 Exanpl es of the above phosphi ne conpound incl ude
bi s(2, 4, 6-tri net hyEsanpdgs) pietiephbophi Hanskpoe gpopound include
2,4,6-trinmethyl benzoyl di phenyl phosphi_ne ,oxi de. anpl es.of the above
triazine conﬁ Hﬁgopﬁél%&ggxgé§%gﬁﬁd§5%agiﬁéﬂgrﬁgﬁﬁggFﬂ§¥KﬁF%up such as 10
2,4,6-triss(trichl oegarbhgk) o- theaabb®e phosphine compound include
met hyl - 4, 6-bi s trichlononetgﬁl)-s-triazine, _ ,

(f ur an- PigI(YethénFrimetbyditenzeydn PoeoxaPipsphdne oxddenand
(5- et hyl fupaR;2 k) | . bi Mt Qrongtyg ) -s-triazine, 15
(4-diet%9%éﬁing-2-ne?ﬂ%%p$§#3ﬁfgpﬁek3&%-gﬂﬁfﬁe B,
bi s(trichl oronBkhypb)es- bfi abenepbove triazine compound include

- (3, 4-di net hoxyphenyl ).et henyl 1-4,6- bhis(trichloronethyl)-s-triazine,
ot hoxy BREROTER BARASE & B GrshEYy BYOLR Sah A8 | 20
4- et hoxysbyry k) t446-(RrS Chilbrlohm@r et hyl- kS ablinazi ne,

4- n- but oxyphenyl ) -4, 6-bi s(trichl oronmethyl )-s-triazine, and conpounds
epresent ed Bymetayilokl éwiig (tariehlaromsrhydd - s-éxriagdne) CCI3 21 N ,, N (5)

2-[2-(furan-2-yl)ethenyl] -4,6-bis(trichloromethyl) -s-

2-
2-[ 2-
2-[ 2-
2-[ 2-
4, 6-
2-2
2-(4
2- (
2-(
rep

triazine, 2-[2-(5-methylfuran-2-yl)ethenyl]-4,6-
bis(trichloromethyl) -s-triazine,

15 2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -
4,6-bis(trichloromethyl)-s-triazine,
2-[2-(3,4-dimethoxyphenyl)ethenyl] -4, 6-
bis(trichloromethyl) -s-triazine,

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

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

and compounds represented by the following formulas (5) and

(6)
CCly
Hzc\:/o N:_—<
O \ /N (5)
N
CCly

25

H30HC=CH——<\:——__<_/<N (6)



'~CClI3 25 CC13 H3C\ / HC=CH( /N (6) CCI3 28 The above O0-acyl oxi nme
conpound is, for exanple, a conpound represented by the follow ng formul a
(7) or (8. R )oNCO(7) VR NI R {RH2-7CCe _Lpalu/ ~ N(8)
In the above fornulas (7) and (8) , Rl i%8a linear or branched 5 alkyl

group having 1 to 20 carbon atons c¥cloalkgl group having 3 to 8 carbon
atoms or phenyl grgﬁﬁ,aP@VEnﬂ‘ﬁSYAPé BEcROMPAYBHeAdentPY SXAPBLEgeR at om

linear or brapghednal k¥br85aHReanBY! RHelrb91201A8" 7) C¥E&! Kyl
group having 3 ?o n8 %a?gon atgﬁs,ypheﬁyl g%ouéﬁ ngggggigggggi¥gtggbby at

| east 10 one of ,an—a| kyl gr?:§BSSVing 1 to 6 carbon atons, al koxy group

having 1 to 6| %3 ns, p | group and hal ogen atom) or alicyclic
group having 7 to ons (excluding the above cycl oal kyl group),
R4 is a group se
group having 15 4 y R0 garboi® at ons, nitrogen-containing heterocyclic group
having 4 to 20 car and sul fur-containing heterocyclic group having
4 to 20 carbon ato a hydrogen atom al kyl group having 1 to 12

carbon atons or {

(8)

In the above formulas (7) and (8), R; is a linear or branched
5 alkyl group having 1 to 20 carbon atoms, cycloalkyl group
having 3 to 8 carbon atoms or phenyl group, R; and R; are each
independently a hydrogen atom, linear or branched alkyl group
having 1 to 20 carbon atoms, cycloalkyl group having 3 to
8 carbon atoms, phenyl group (may be substituted by at least
10 one of an alkyl group having 1 to 6 carbon atoms, alkoxy group
having 1 to 6 carbon atoms, phenyl group and halogen atom)
or alicyclic group having 7 to 20 carbon atoms (excluding
the above cycloalkyl group), R, is a group selected from
hydrogen atom, oxygen-containing heterocyclic group having
15 4 to 20 carbon atoms, nitrogen-containing heterocyclic group
having 4 to 20 carbon atoms and sulfur-containing
heterocyclic group having 4 to 20 carbon atoms, Rs is a
hydrogen atom, alkyl group having 1 to 12 carbon atoms or
alkoxyl group having 1 to 12 carbon atoms, n is an integer
20 of 1 to 5, m is an integer of 0 to 5, and 1 is an integer
of 0 to 6, with the proviso that n + m = 5.
In the above formulas (7) and (8), examples of the

linear or branched alkyl group having 1 to 20 carbon atoms



al koxyl group having 1 to 12 carbon atons, n is an integer 20 of 1 to 5 m
is an integer of 0 to 5, and 1 is an integer of 0 to 6, wth the proviso
that n + mS 5. In the above fornmulas (7) and (8), exanples of the |inear
or branched aIkyI group having 1 to 20 c&Pbon atons 29 and the cycl oal kyl

group having 3 car rep esented by Rl include nethyl group,
ethyl group, 2R4 EPSp?VCS &%yﬂ Sﬁpﬁﬁy@adF8€p ﬁobﬁtfﬁ'gFﬁhﬁtc§Eb but yl
group, t- bUEEer%@HEednbgeREYinQI@&é’ m@tﬁﬁxyéraugupetﬂybegwh ngUp, 5
n-octyl group, n-nonyl group, n-decyl group, n-un decyl group, n-dodecyl

group, cycl opsapyll g an@r@pmlowe&w @rmﬁyl ERavp) @@qﬁbuthét grqepr or

branched al kyl p ha n rbon and the cIo roup
having 3 to 45 b@%yg I% 3- %3%% é é%pb XgﬁdgfguPh51 %P group,
10 et hyl gr onpocﬂymr@rrylhp gheupnyll- Prowy| ngidedy.l @rcbulan-@erwbyngEobptW
group, t-butyl group pentyl group, n-hexyl group, n-heptyl group,
n-octyl group 9RARE }I9§P89p CHCé@@VPtyérSﬁﬁuPna@ﬁdéyfﬂQ@ﬂﬁﬂi FryFdecy!

group, cyclopentylggrg Ees%‘ thehahey er Hédg?ﬁc %Jou%rHH{}ngV' ng 1

to 6 carbon atons as t stituent for t enyl ou resented by R2
and R3 may metbl2eacarboanahemsoandythec¢ya$oekkywIgfoen hyvmnghyltgroup,

et hyl group, n-pr rou rQup, but oup, ec- buty
group, t-but§ IC%Y %atﬁ) EF? 8 E%d%—’ X‘W‘y ]g‘il‘b]z}gg WEIWéeﬂF?PPgroup
?nd cyclahexykhgh odPoud e, R kbyn geuB , NavhAgpd1 tgft)fcﬁlﬁahb%t%tl()??

i near, = branchéed or cyclic, as exenpli f ed by met hoxy group, hoxy group,

n- pr opoxy greep; butyﬂogﬁwypgr@ubutwlb9¥@%p ghoppnand grobpt oxy gy,

Exanpl es of the hal ogen atpminclude 25 fluorine atom and chl of

Exanpl os of PREUAY IByRTR D HEEahTHAYI Re - S35 i BONY L SO (lax@?aaing the
above cycl oagwhpgr@umde@pl ugheoupj ay-cdaarddeyll ggioan, clyeilepehegilkykogpoup,
spiroal kyl g;gchyclohexyl group.

15 The alkyl group having 1 to 6 carbon atoms as the
substituent for the phenyl group represented by R, and R; may
be linear, branched or cyclic, as exemplified by methyl group,
ethyl group, n-propyl group, i-propyl group, n-butyl group,
sec-butyl group, t-butyl group, n-pentyl group, n-hexyl

20 group, cyclopentyl group and cyclohexyl group.

The alkoxy group having 1 to 6 carbon atoms may be linear,
branched or cyclic, as exemplified by methoxy group, ethoxy
group, Nn-propoxy group, i-propoxy group, n-butoxy group and
t-butoxy group. Examples of the halogen atom include

25 fluorine atom and chlorine atom.

Examples of the alicyclic group having 7 to 20 carbon
atoms (excluding the above cycloalkyl group) include
bicycloalkyl group, tricycloalkyl group, spiroalkyl group,
ter-cycloalkyl group, terpene skeleton-containing group and

30 adamantyl skeleton-containing group.

Examples of the nitrogen-containing heterocyclic
group having 4 to 20 carbon atoms, oxygen-containing
heterocyclic group having 4 to 20 carbon atoms and

sulfur-containing heterocyclic group having 4 to 20 carbon



ter-cycl oal kyl group, terpene skel eton-containing group and 30 adamantyl

skel et on-cont ai ni ng group. Exanples of the nitrogen-containing heterocyclic
group having 4 to 20 carbon atons, oxygen-containing heterocyclic group
having 4 to 20 carbon atoms and sul fur-@&ntaining heterocyclic group having
4 to 20 carbon 30 atons represented by R4 include thioranyl group, azepinyl
group, di hydPs&Fepinepregeahsd &Db%bréﬁ?ﬂuéﬁoﬁbloFﬁpxirﬁypupgréﬁﬁpl@Y&thranyl
group, thiaz r I I p, ro
dihyanaphthageﬁy gggu 9?%% %ﬁ?@ﬁ O 5 Fﬁgggﬁgﬁgq grou g&%ﬁglyy group,
oxazol yl gr orgrr,oupr smoaﬂa}zmzyyl grrowyp,, ttlhnazcmlx_)yl ggoapp, oxa@idnzmyal ytrogpoup,

pyrazol yl P, furaza yl roup ranyl ou ridinyl roup,

pyri dazi nyl 3& % u@rdﬁﬁgéﬂﬁﬁﬁﬁﬁ%ﬂ %; E%OUPp 9?ﬁ$&& Q@PBup
nor phonyl s gr Q%Hop?l'e&%rla@r@ﬁlp g 1A Geougc! iodiapdi yar Qugd ndol yl group,
i soi ndol yl group, benzofurany group, benzothrophenyl group, indoli zinyl

group, chronméspoxgredyl guiovei rwrllagpdml JTOOEU| n@qtrmaZCdrydumrqom,r nyl
group, qurnazolr l,.grou cipnaolin ht hal-azin group, ridinyl
gr oup, carba?giaﬁ%lyqugrggg racrtar MYlgr é? rﬂ% s NN PéF&S& By

t hi oxant henylgrguy yrpaeﬂeﬁymﬁrcgr;@upyr@heagurrgﬁ@upyIpﬂrammylp@eeepat hi nyl
group, phenoxazrn roup, thianthrenyl group, tetrahydrofuranyl group and

t et r ahydr opy pérﬁyrplgmap JTQUP o MOTIRESEY It SHHONRYy d PIRSTARANYGr @RS ENd

et rahy df 90V (AT ALOURNAT fircfld PSRN o BB aliod: i g 1 to 12

carbon atons Tépresente ear bran

exenplified bﬁnzmﬁmhwhygrgupupetmﬁnayumM@ph@ngﬂogﬁouy%nﬂnddluymnyw group,

G oup, | nehepBYPUEr oS ey B Bap IO GOUR fpReau.

n-undecyl gr guRup)- SREERYL AU, quqylelzemeﬂwl gﬁé@pp ﬁ%&)ﬁq{ﬂheﬁshpgr oup.
phthalazinyl group, pteridinyl group, carbazolyl group,

15 acridinyl group, phenanthridinyl group, thioxanthenyl group,
phenazinyl group, phenothiazinyl group, phenoxathinyl group,
phenoxazinyl group, thianthrenyl group, tetrahydrofuranyl
group and tetrahydropyranyl group. Out of these,
tetrahydrofuranyl group and tetrahydropyranyl group are

20 preferred.

The alkyl group having 1 to 12 carbon atoms represented
by Rs may be linear, branched or cyclic, as exemplified by
methyl group, ethyl group, n-propyl group, i-propyl group,
n-butyl group, sec-butyl group, t-butyl group, n-pentyl

25 group, n-hexyl group, n-heptyl group, n-octyl group, n-nonyl
group, n-decyl group, n-undecyl group, n-dodecyl group,
cyclopentyl group and cyclohexyl group.

The alkoxy group having 1 to 12 carbon atoms may be
linear, branched or cyclic, as exemplified by methoxy group,

30 ethoxy group, n-propoxy group, i-propoxy group, n-butoxy
group, t-butoxy group and n-pentyloxy group.

Out of these, methyl group, ethyl group, n-propyl group,
i-propyl group, n-butyl group, methoxy group and ethoxy group

are particularly preferred.



-

The al koxy group having 1 to 12 carbon atons may be |I|inear, branched or
cyclic, as exenplified by nethoxy group, 30 ethoxy group, n-propoxy group,
i - propoxy group, n-butoxy group, t-butoxy group and n-pentyl oxy group. Cut
of these, nethyl group, ethyl group, n-pBépyl group, i-propyl group,
n-butyl group, nethoxy group and ethoxy group _ar artlcularl preferred.
31 nis preferabl}y 15 H¥?§e5?€¥¥r&blWN?S]Pﬁﬁf%¥a?i§t cu1a?¥y preferably 1.

1 f | ar | f | Kl ust rat |
IS pre er§P£¥t9cu1a9ﬁguﬁ5eE%Egb§? gr y1 PLETSF@PLYaty! bl ustpathve exanpl es

of the 0-acyfloxine co

1-[ 9-et hyl - 6pbehzoyla®lil. prafbaabliy3iyl | - nonane- |, 2-

nonane- 2- oxi me-O- b oate,. . .

1- 1 0- ot hyl - 6- benzopt 1 8 FEAELYBaSERTBLEF] OfioRafied125Y oxime compound
nonane- 2-9OXi pReGhHaeet ate, 10

1-[ 9- et hyl - 6- benzoyl - 9. H. - car bazol - 3-yl ] - pent ane- 1, 2-

pent ane- 2- oxinéQEﬁgbyﬂaﬁebenzoyl 9.H.-carbazol-3~ yl] -nonane-1, 2-

1-[ 9-et hyl - 6nbe2%o 1me gé% a% yl]-octan-1- oneoxi ne- O acet at e,
1-[ 9-et hyl - ?5 n% enzoyl 2) 8arbazol-3-yl]- 15

et han- |-0n60XLmB ékh9m26ab@nzoyl 9.H.-carbazol-3-yl] -nonane-1,2-
1-[9-et hyl - 6- (2- net hyl benzoyl )-9. H. - car bazol -3-yl | -

et han- | - oneoRPRBNE- dcekang-O-acRhASRe, 1- [ 9- et hyi - 6- (2- net hyl -

et ranydrof us anyl Een0oxkbeazoul ) - 9. . ~eathazel- 3-yhi- pénzgngolaaety'OX'”E>

et hanone
tetrahydropypanyhnetbemxbmez@yh¢e9aﬂe7carbazol-3-y|]-,1- (O acetyl oxi ne),
et hanone, 1-|

| - 6= (2-pethyl -5-
tetrahydrofu?ai?FéEPK&%?bgg?ﬁéViférﬁ:fséfﬁafBﬂféfyﬂﬂ:PEPaPCQécetyIoxine) and
et hanone, 1- [ 8§n8bRYhe60(ZcBBEEY] -5 25

t et rahydr opyr anyl net hoxybenzoyl ) -9. H. - carbazol -3-yl]-,1- (O acetyl oxi ne).
1-[9~ethyl-6-(2-methylbenzoyl) -9.H. -carbazol-3-yl] -

15 ethan-1l-oneoxime-O-benzoate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-yl] -
ethan-1-oneoxime-O-acetate,
ethanone, 1- [9-ethyl-6-(2-methyl-4-
tetrahydrofuranylmethoxybenzoyl)-9.H. -carbazol-3-y1]-,1-

20 (O-acetyloxime), ethanone,l-[9-ethyl-6-(2-methyl-4-
tetrahydropyranylmethoxybenzoyl) -9.H. -carbazol-3-y1]-,1-
(O-acetyloxime), ethanone,l-([9-ethyl-6-(2-methyl-5-
tetrahydrofuranylmethoxybenzoyl) -9.H. -carbazol-3-y1l]-,1-
(O-acetyloxime) and ethanone, 1l-[9-ethyl-6-(2-methyl-5-

25 tetrahydropyranylmethoxybenzoyl)-9.H.-carbazol-3-yl]-,1-
(O-acetyloxime) .

The above photopolymerization initiators may be used
alone or in combination of two or more.
The total amount of the photopolymerization initiators

30 in the present invention is preferably 0.01 to 200 parts by
weight, more preferably 1 to 120 parts by weight,
particularly preferably 1 to 100 parts by weight based on
100 parts by weight of the polyfunctional monomer (C) or based
on 100 parts by weight of total of the component (C) and a



.

The above photopol ynerization initiators nay be used alone or in

conbi nation of two or nore. The total anount of the photopol ynerization
initiators 30 in the present invention is preferably 0.01 to 200 parts by
wei ght, nore preferably 1 to 120 parts by2weight, particularly preferably 1
to 100 parts by wei ght based on 100 parts _by me;%tt of the pol yfunctional
mononer (C) BPNBAYBEL1eRAI0DCPAFES BPtwenghRtYotisest-al Whent hbecbfpdhent (C)
and a 32 no t - phal y t unt of
fhe phot opol Jaeinatt She SRACIRELARL AR o 1SR E0RR | R Rt BT 1
may be diffioubl paroldyaweightat i ermey der dy fiiaeung o plkedeire anpatdepnxel
pattern and a_5 predeterm ned hl ack natrix.pattern due to inconplete curing
by exposure.aﬁﬁég gﬁglpgtﬁlp&ﬁgﬁﬁFrW§nﬁgrBé§e hRAS68Tp4PCEs 2 by wei ght, the

formed cof orﬁ@leaexe&m&rﬁ;édfBiécpfﬁaéﬁqnpblaeerﬁumé rad @ nddiip@ tde¥gl-opgent and
a stain or the filmresidue naé be produced on the substrate and |ight
&e

screeni ng | ap¥rexgoswie an Whrix fosetopal tdmaunt i st hergessdmn i2fPepatda, the
above photopol ynerization i.nitiator.may . be_used in ¢onjunction Lth at
least one of 08 YeRaPFr-ERe el BbalPerafalRinnad SRTherts oy the
crossl i nki ngkeBBsrhtéi dgr fge HevasS Joaknt 8d a BFraimedi the/ &3 1mlhesiadeat i on

sensitive conposition for color filters of the present invention conprises
the above cofpBneatRredycedrn Ij)h%§%éfr$ttiealanidn5ﬂé&teﬁ€§eaﬁén6piﬁﬁﬁél ly

ot her 20 pddiki Y8Syun %ﬁfgggrﬁg§gq55[ves i nclude an organic acid or an

or gani ¢ ‘am no conpoun exc ing the above hydrogen donor) which serves to
further inprove thensohabpkresgntnianentkahi tHeveboper of the radiation

sensi Li ve conpost i on and Lurtlier, 25,suppress Lhe pLadet Lon ol the,

with at least one of a sensitizer, curing accelerator and
polymer optical crosslinking/sensitizing agent as required.

15
- additives -

The radiation sensitive composition for color filters
of the present invention comprises the above components (A)
to (D) as essential ingredients and optionally other

20 additives.

The above additives include an organic acid or an
organic amino compound (excluding the above hydrogen donor)
which serves to further improve the solubility in an alkali
developer of the radiation sensitive composition and further

25 suppress the production of the undissolved product residue
after development.

The above organic acid is preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid
having at least one carboxyl group in the molecule.

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

acid; dicarboxylic acids such as oxalic acid, malonic acid,



]

after devel opnent. The above organic acid is preferably an aliphatic
carboxylic acid or phenyl group-containing carboxylic acid having at | east
one carboxyl group in the nol ecule. 30 Exanpl es of the above aliphatic
carboxylic acid include nonocarboxylic d8ids such as formc acid, acetic

acid, propionic acid, butyric acid, valeric acid, pivalic acid, caproic
aci d, d|ethyFHE@ﬂPécaéF&d'eﬂH&ﬁPF&CaéFddan&déaﬁFyPFédra@ﬂ@eldﬂcéﬂﬁé&yl|c

aci ds_such aéuBé%EbCaéEHd’aE@hQBbCaéEHd’séﬁac yeg e Bfag Qhetaéhg,ac'd
adipic acid, pimelic acid, suberic acid, azelaic acid, ebici ¢ aci

brassylic acmdthyﬁmaﬂphmlmi, athyl metlloyliced oid c damedthymmwidmﬂcrrabmai, c
nic aci.d, tetra n|c aci.

d hyl|
2§LIoheggheéwggﬁgginF&néglSCIPfag§%F§m§g£§ FFQ&SnFEl acid, maleic acid,

fumaric aci dcgadonesaaenleaabbstylaedact Hi, calta@zsyﬂlbc adeidds cS¥6h %1 c
tricarballylic acid, aconitic acid and canphoronlc acid. The above phenyl

gr oup- cont ai AFAE . c@ﬁ%@%?lﬁéldcléum§rlclécﬂ§ra@ﬂamﬁﬁécoal§oﬁ§é@nda@§V|ng a
car boxyl groy 195?88§cg¥1c Qggﬁg %Bcﬂ Q%e{?i‘#cQEBHPlYgEc a &boéxghft%' d
bonded to a

having a car eny rou rough—a’car Chai n.
Exanpl es of ab&dpbﬁﬂybagphbponaﬁtabmﬁng carboxyllc 15 aC|d i nclude aromatic
nmonocar boxyli ¢ acids such as benzoic acid, toluic acid, cumnic acid,

henel litic acid andhe ARG PERNY LagF aup aFoed 1 R1F GRURSKH L XC a6idsi8uch as

phtha"%xﬁ¢'@or'é2§§b2é"S é%hgoﬁﬂﬁ hﬁb@ﬁthaEthQQ?gugréh ”ﬁﬁ&%c ly

pol ycar boxylic ac aving 3 nore car boxyl 20 g ch as trInE||ItIC
aci d, trinesbondeddtonsl pbbphani groapi doand pyrbwayﬂuC|acad|havan@ a

phenyl acel 1o gtk "L gR ORE %y DAEOS! BRBILE cREbl el e o
coumari c aci dhafnd unbellic acid.
Examples of the phenyl group-containing carboxylic

15 acid include aromatic monocarboxylic acids such as benzoic
acid, toluic acid, cuminic acid, hemellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having 3 or more carboxyl

20 groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; and phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,
phenylsuccinic acid, atropic acid, cinnamic acid,
cinnamylidenic acid, coumaric acid and umbellic acid.

25 out of these organic acids, aliphatic dicarboxylic
acids are preferred, and malonic acid, adipic acid, itaconic
acid, citraconic acid, fumaric acid and mesaconic acid are
particularly preferred as the aliphatic carboxylic acid from
the viewpoints of alkali solubility, solubility in a solvent

30 which will be described hereinafter and the prevention of
a stain or the film residue on the substrate and light
screening layer of an unexposed portion. Aromatic
dicarboxylic acids are preferred, and phthalic acid is

particularly preferred as the phenyl group-containing



25 out of these organic acids, aliphatic dicarboxylic acids are preferred,
and mal onic acid, adipic acid, itaconic acid, citraconic acid, fumaric acid
and nmesaconic acid are particularly preferred as the aliphatic carboxylic
acid from the viewpoints of alkali soluBBlity, solubility in a solvent 30
which will be described hereinafter and the prevention of a stain or the
filmresi dueC®hPPK¥14GhEFAEte and 1ight screening |ayer of an unexposed

portion. Aromatic rficahbBoxybigaAtidacahe RaGBLN 8deqaRdoRRt B2l if acid is
particularly preferred as the phenyl group-containing 34 carboxylic acid.

The above orgambtnatids mflythe ozetozkone or in conbination of two or nore.
The anpunt of the Qrganic acid_i referably 15 ws 5 or |ess, re,
preferably 10 mﬂ@b@?glﬁgguﬁgsgg gﬂgtﬂﬁgaﬂbfeac}%dfﬁtP5ﬁ9§£ﬁ§§¥i%gDWt°
conposi tizon. oWeast hemgrdupte BérdBEy DI 9AY Gradieés balsaigeh thanwad§iat % the
adhesion to the substrate of the fornmed colored |ayer may | ower. The above

organi ¢ ami nba@bapbaRdSPESpEEVEr SBMPOFAT 10D - al Wkt te aan@enbr ophehg!
gr oup- cont &l B-Bgn 2l QSiFaYlﬁggaQ'%er! EA3h 98,2, NEndf Q%F'g;{g}xkhgp”%%cu' e

Exanpl es of ove-alip rc-amne i nclu nono( cyc am nes such
as n-propyl asubetratepogpyhanitoemed- bolylrad nayeir- haiy lamwene,

sec- butyl am ne, 15 t-butyl am ne, n-pentyl am ne, n-hexylam ne, n-heptyl am ne,
n-octyl am ne, n- noRYFaRPHES ATARBYFaATHBEC ROURGERYI Afi REeferaBducyPani ne,

cycl ohexy anm figph 2 MBI AN RYCP WM -FARENH IO e hQUHH§1a€'”Ethy|
cycl ohexyl am ne;, 2-et hyl cycl ohexyl am ne, éiethylcycl exylam ne and 20
4- et hyl cycl oheagt aphaeamilinpcyrbuopalikykhmi medesudk.as net hyl et hyl am ne,

dletylan ne. ety L0 L OBYLETLAS, an SHUYLI;BEOPYLOLOS, dhggopylan e
mono (cyclo)alkylamines such as n-propylamine,
i-propylamine, n-butylamine, i-butylamine, sec-butylamine,

15 t-butylamine, n-pentylamine, n-hexylamine, n-heptylamine,
n-octylamine, n-nonylamine, n-decylamine, n-undecylamine,
n-dodcylamine, cyclohexylamine, 2-methylcyclohexylamine,
3-methylcyclohexylamine, 4-methylcyclohexylamine,
2-ethylcyclohexylamine, 3-ethylcyclohexylamine and

20 4-ethylcyclohexylamine; di(cyclo)alkylamines such as
methyl-ethylamine, diethylamine, methyl:n-propylamine,
ethyl-n-propylamine, di-n-propylamine, di-i-propylamine,
di-n-butylamine, di-i-butylamine, di-sec-butylamine,
di-t-butylamine, di-n-pentylamine, d-n-hexylamine,

25 methylcyclohexylamine, ethylcyclohexylamine and
dicyclohexylamine; tri(cyclo)alkylamines such as
dimethyl-ethylamine, methyl-diethylamine, triethylamine,
dimethyl-n-propylamine, diethyl-n-propylamine,
methyl-di-n-propylamine, ethyl-di-n-propylamine,

30 tri-n-propylamine, tri-i-propylamine, tri-n-butylamine,
tri-i-butylamine, tri-sec-butylamine, tri-t-butylamine,
tri-n-pentylamine, tri-n-hexylamine,
dimethylcyclohexylamine, diethylcyclohexylamine,
methyldicyclohexylamine, ethyldicyclohexylamine and



di -t-butyl am ne, di-n-pentylam ne, d-n-hexylam ne, 25 nethyl cycl ohexyl am ne,
et hyl cycl ohexyl am ne and di cycl ohexylam ne; tri(cycl o)al kyl am nes such as
di met hyl et hyl am ne, net hyl di et hyl am ne, triethyl am ne,

di met hyl n- propyl ami ne, di et hyl n- propylanﬁﬁ . met hyl di - n- propyl ani ne,

et hyl di - n-pr | am n 30 tri ri- r.opyl am ne,
triYn butyFaﬁ?%SyghPﬁnygﬁﬂf9FanR 8yFV ?281% hgﬁﬁ : FPF%taﬁutylanine,
tri-n-pentyl anhfi€nokthafohexglaftine 1- ﬁk&@bhbh(}quQthW aMpR®panol ,

di et hyl cycl ohexyl am ne met hyl di cycl ohexyl am ne, et hyl di cycl ohexyl am ne and
35 tricycl oheRPLERT ﬂaebuﬁﬁﬁﬁécyéI‘é}“étpféaﬂiopéﬁltﬁ@§1suéha@énozlaﬂ?\eﬁ@@pﬂanol

3-am no-| - pr npl gﬁl]gj 11@}{
5-am no- 1| - pe%l'?gnzglam ﬁﬁ no- % @gxano and alrrrzﬁnalo1 ccf/% %%(Sar?glCh ar

(cyclo) & kadd)éahaneiammnla adi5ndpebpanolianiine, di- ti—plropanallamme,,
di -i - propanol.am ng, n- but angl am ne d|-|- ut ang| am ne,
di - n- pentano@énPnEUtaBPlﬁmﬁBQan }ahi Retangl aw&ae y§+o%e&%ﬂB?§a%?ﬂéne

tri(cyclo)al kangl aaknRsS]1aMcAeaank" H@t(bae%i‘ghﬁﬁanotlﬁ hm@n@r opanol ami ne,
tri-i-propanolamine, 10 tri-n-butanolam ne, tri-i-butanol am ne,

tri-n-pent anbram:yre,loﬁ aﬂkanhéﬁmmnbarrsnehaad ttrne(Chan;bdbmhe)eanol ) ami ne;
am no(cycl o) al kanedi ol s _s anedi ol ,

2-am no-1, 3- FbpanBEPBF‘HO 3méﬁ1€no§fl lBBFSR@H E)Lla%lﬁleam no-1, 3- but anedi ol , 15

4- am no-1l 2- eyelahB¥eAAdl @hiné; aBknoi lbdtaweh ahexanedi ol ,
3-di net hyl am no- 1, 2- pr opanedi. ol , 3-diet hyl am no- 1, 2- pr opaned| ol ,
2-di met hyl antE-1-BEeBEBBAABHILBE  ahli-D- BEEARPLARIAG- &nd- pr opanedi ol ; ani no

O o oo =, P00 20, CYGLRRL TS JIELDanghsoYEDc B8y BRGNS opeeh e
4- am nocycl oheamnaor®et bapebpadedi ot hglamti nocy¢Bepenbanediol,

4-amino-1,2-butanediol, 4-amino-1,3-butanediol,

15 4-amino-1,2-cyclohexanediol, 4-amino-1,3-cyclohexanediol,
3-dimethylamino-1, 2-propanediol,
3-diethylamino-1, 2-propanediol,
2-dimethylamino-1, 3-propanediol and
2-diethylamino-1,3-propanediol; amino group-containing

20 cycloalkane methanols such as 1-aminocyclopentane methanol,
4 -aminocyclopentane methanol, 1-aminocyclohexane methanol,
4-aminocyclohexane methanol, 4-dimethylaminocyclopentane
methanol, 4-diethylaminocyclopentane methanol,
4-dimethylaminocyclohexane methanol and

25 4-diethylaminocyclohexane methanol; and aminocarboxylic
acids such as f-alanine, 2-aminobutyric acid, 3-aminobutyric
acid, 4-aminobutyric acid, 2-aminoisobutyric acid,
3-aminoisobutyric acid, 2-aminovaleric acid,
5-aminovaleric acid, 6é-aminocaproic acid,

30 1l-aminocyclopropanecarboxylic acid,
l-aminocyclohexanecarboxylic acid and
4 -aminocyclohexanecarboxylic acid.

The above phenyl group-containing amine is, for

example, a compound having an amino group directly bonded



met hanol , 4-di et hyl am nocycl opent ane net hanol , 4-di net hyl am nocycl ohexane
nmet hanol and 25 4-di et hyl am nocycl ohexane net hanol; and am nocarboxylic

aci ds such as p-al anine, 2-am nobutyric acid, 3 -am nobutyric acid,

4- ami nobutyric acid, 2-aminoisobutyric aéPd, 3-ami noisobutyric acid,

2-am novalerjc acid 5-am noval eric acid, ,6-am nocaproic acid, 30

- ani nocycl op GhRREBAFEBRINP ¢ e ACOTHOUI REy BB AN BB PERdefd and
4- am nocycl opgxangranPoxyrbapachdoudheaabayBoahenykngr oup- cont ai ni ng am ne
is, for exanple, a conpound having an am no group directly bonded 36 to a
phenyl group, or aEx¥npeedd®habengheny hEneRasuyBigHder anigeaipadnuge group

through a cagp ﬁaEEéiQmiEéé”EhSﬁ QE.%H?l@ﬁg?%gfﬁéﬁgﬁgﬁﬂgﬁﬁh | ng am ne

i nclude aromati c am nes such as anil1ne,; I'NE,

3-net hyl &ni | 3 reetBybehbhyliasi | tractAyehhylanel i aeethfianpaopyl, aniline,
4-i-propylaniline, 4-n-butylaniline, 4-t-butylaniline, 1-naphthylam ne,
2- napht hyl anf ne; PTRPKIANAREREI aAr L RECPKIRDAI &PRy| 4nPrPHEYAARL11ne,

4-met hyl - N, '\hg'tnsﬁbghgﬂ&p&ﬂ@; 20haReRsY mi‘h@OhQLﬁaEHEHy{i‘%mlﬂeg'am nobenzyl|
al cohol , 3-ami nobenzyl "al cohol, 4-am nobenzyl al conhol,
4- di met hyl anNpgbénwgthulanhdinaendN, ¥-diethyllanihohenaptd al cohol ; and

am nophenol s such as _2-an. nophenol , _3-am nophenol , 4-am nophenol

2! et hyl anf B hRREr AN AT P BT NaP A B HENTRO DSR2 GIOHHS 8 5P

am no campoupdsmin8BaALGYCchOrahkanokbagnngsbandyankneceye!, o) al kanediols are
preferred, and 2-am noet hanol, 3-am no-I|-propanol, 5-am no-I|-pentanol,

3-anmino- 1, 2-prapanedenryl alaerhad. 143dpmephrédndnobauzylamlaehel2apdt anedi ol
o 20 Do RUAEL BRRLGEEA-RE, hoBgRhE BhhyRTHEB AT BV ool Tt o

2-aminophenol, 3-aminophenol, 4-aminophenol,
4-dimethylaminophenol and 4-diethylaminophenol.

15 Out of these organic amino compounds,
mono (cyclo)alkanolamines and amino(cyclo)alkanediols are
preferred, and 2-aminoethanol, 3-amino-l-propanol,
5-amino-1l-pentanol, 3-amino-1,2-propanediol,
2-amino-1, 3-propanediol and 4-amino-1,2-butanediol are

20 particularly preferred as the aliphatic amine from the
viewpoints of solubility in a solvent which will be described
hereinafter and the prevention of a stain or the film residue
on the substrate and light screening layer of an unexposed
portion. Aminophenols are preferred, and 2-aminophenol,

25 3-aminophenol and 4-aminophenol are particularly preferred
as the phenyl group-containing amine.

The above organic amino compounds may be used alone
or in combination of two or more.
The amount of the organic amino compound is preferably

30 15 wt% or less, more preferably 10 wt% or less based on the
whole radiation sensitive composition. When the amount of
the organic amino compound is larger than 15 wt%, the adhesion
to the substrate of the formed colored layer may lower.

Additives other than the above organic acid and organic



v
hereinafter and the prevention of a stain or the filmresidue on the
substrate and |ight screening |ayer of an unexposed portion. Am nophenols
are preferred, and 2-am nophenol, 25 3-anihophenol and 4-am nophenol are
particularly preferred as t he phenyl gr oup- cont ai ning anine. The above
organi ¢ am no_cgonpounds one .or in.co natro of .two _or nore.

e ount oA AR NSRS a2t WS o8 PR 1B o o ST D8 SN O s B? T
nore preferalleyi18 W% &r eSS RAFEGnMt R riwhalie d,adi af 1,0 sedsidd ve

conposi tion. Wen the anmount of the organic am no co ound is I"ar ger than
15 wt % the abtdsilosyandnehdesibatisee billemr sushrag ebaos e Iaéylélrinﬁay

over . Addi { i ves @bh el d AP AL GANIE AGhd AN OnaAN & R oM NO

conmpound i nc drs rsion ald suc ue pi gment ive or

yel | ow pignmeril ydei W@tnlo\aﬂkyﬂ @at,hea‘ ePply (Fltivdleaykalide-erdeat i ve, filler
such as gl ass or. al.um na; |, ymer conpaound such as ponvrnyI al cohol ,

pol yet hyl ene PSPGPPE6 r?é‘r’i&éﬁ%;ﬂ &t ﬁé’rl%‘rlcp@l%r(fﬂ%rrﬁ'al iAARRSHA™ L €) ;
noni oni c, Ca%b%%ﬂ%f@%d%“éﬁHW3é&%ﬁﬁﬁﬁa@flﬁgi E?ﬁpdd%ﬁyfﬂ such as

vi nyl trrnethoxysrlane vin triethoxysi Vi ny
tris(2- nethokye@h@pﬁyﬂuhamg v1ny1 tris(2- methoxyethoxy)51lane

N- (2- am noet -amn th Idlnet oxysi | ane

N-(2- am noot P - 3TaRRSRRaR Y AR SERY I ARERYL - Ginethoxysilane,
3-ani nopr@pthu '2etalﬂﬁ>ﬁ)b%lt|1@r191—3-%mﬁ| r@@&)ﬂ.&&%ﬁé‘ttrfdﬁ%ﬂ%' | ane,
3- glycrdoxypropylnethyldrnethoxysrlane

2-(3, 4- epoxy@y@mon@qupMﬂﬁﬂMﬂﬁhﬂﬂﬂﬁmé@na ane, 15

3-chl oroprop i_ret 3- S Ioropropyltrlnethoxysrlane
3-nethacry|oéy§ﬁ3€§dtrpﬁbt ysr %%goo aﬁbrcaptopropyltrrrrethoxysrIane

ant i oxi dant su@hy@ado&y@ardﬁj;lthetMlnﬁllﬂwt&ﬁ;@sbmayidqhenol) or 20
2,6-di-t- butylphenol ul traviol et _Iight absorber such as
2-(3 epoxycyclohexyl)e hyltrimethoxysilane,

15 3-chloropropyl-methyl-dimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloxypropyltrimethoxysilane or
3-mercaptopropyltrimethoxysilane; antioxidant such as
2,2’ -thiobis (4-methyl-6-t-butylphenol) or

20 2,6-di-t-butylphenol; ultraviolet light absorber such as

-(3-t-butyl-5-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazole or alkoxybenzophenone; cohesion
inhibitor such as sodium polyacrylate; and heat radical

generator such as 1,1’ -azobis (cyclohexane-1-carbonitrile)

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

Solvent
The radiation sensitive composition for forming a
colored layer of the present invention comprises the above
30 components (A) to (D) as essential ingredients and optionally
the above additives and is preferably mixed with a solvent
to be prepared as a liquid composition.
A suitable solvent may be selected and used as the

solvent as far as it disperses or dissolves the components



2- (3-t-butyl -5-nmet hyl - 2- hydr oxyphenyl ) -5- chl or obenzotri azol e or

al koxybenzophenone; cohesion inhibitor such as sodi um pol yacryl ate; and
heat radi cal generator such as 1,1'-azobi s(cycl ohexane-|-carbonitrile) 25
or 2-phenyl azo- 4- net hoxy- 2, 4-di net hyl val éfonitrile. Solvent The radiation
sensitive conposition for fqormng a col ored, Iager of _the present invention

conpri ses théAébfoQ/éD)w%ﬁﬂéﬁém% IBSHF D ashessahraalon AgRediéNts and
optional l'y t'a%fng%%_\igi ddi owes ndd Yed di 6fi@fiARINE JT 48t \Ma%h s%ilscqmeé“ to be

prepared as a liquid conposition. A suitable solvent nay be sel ected and
used as the vedlyddtitgs far as it disperses or dissolves the conponents 38

(A to (D) and additives constituti the, radi ation _sensitive conposition,
does not react wit x?ﬁ‘@igsa %SgglgFQEIJengﬁ%q?%t(iﬂqltys.aslé}’meeggéffzoﬁhe

sol vent idcl yeaockR®hy) edhkykesgca! ¥6 drnybl dmneahiedl abhemetiyaheeet hyl ene
gl ycol nononet hyl ether, ethylene glycol nonoethyl ether, ethylene glycol

nmono- n- pr opy etéylene eilyFiodn@mogiopEdly Imsidar- b @tyay leneeglyagilet hyl ene gl ycol
mononet hyl et her, _di e | ycaql et ther, dj e |.ycol
nono- n- pr opyf“lagltohgr b%%gy&l %?#%Irén%t&%g’l% r?lg S-OEL- E[g)tnﬁ q‘et%r%?y,l {grecl}%t%yl ene

gl ycol nonodeilylylehkeigl yicole moylomae hglly edhergnadidty leirkergl yqulopyl ene

gl ycol nononet hyl ether, propylene glycol _ nonoethyl ether, _propyl ene glycol
nono- n- pr opy MOBERERYL SEESY e fd efhydelemSty Sl MOy @ meierYdi (384 ene

gl ycol 15, no lo-et I pr e ycel nqet:hyl , | pr opyl ene
gl ycol rrlgono- ﬁqgﬁgtg ‘i/ilen%t ﬁg?:co [ E‘P%% e%glt Ily%glhe@hﬁgfl%ﬁy%ﬁg gl}%cpl

et her, tri pr opphene tiwc et heomonetieyrhydtemer gdydolt momoehyan e tdiercol

T o e B b tote Sl TRl ether scotates such as
acetate, monoethyl ether, propylene glycol mono-n-propyl ether,
propylene glycol mono-n-butyl ether, dipropylene glycol

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

20 ether acetate, ethylene glycol monoethyl ether acetate,
diethylene glycol monomethyl ether acetate, diethylene
glycol monoethyl ether acetate, propylene glycol monomethyl
ether acetate and propylene glycol monocethyl ether acetate;
other ethers such as diethylene glycol dimethyl ether,

25 diethylene glycol methyl ethyl ether, diethylene glycol
diethyl ether and tetrahydrofuran; ketones such as methyl
ethyl ketone, cyclohexanone, 2-heptanone and 3-heptanone;
alkyl lactates such as methyl lactate and ethyl lactate;
other esters such as ethyl 2-hydroxy-2-methylpropionate,

30 methyl 3-methoxypropionate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate, ethyl
ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methylbutanoate,
3-methyl-3-methoxybutylacetate,



di et hyl ene gl ycol nononet hyl ether acetate, diethylene glycol nonoethyl
et her acetate, propylene glycol nononethyl ether acetate and propyl ene
gl ycol nonoet hyl ether acetate; other ethers such as diethylene glycol
di net hyl ether, 25 diethylene glycol netB? ethyl ether, diethylene glycol
di et hyl et her and tetrahydrof uran; ketones such as net hyI et hyl ket one,
cycl ohexanoné- "@-tﬁ’é/plt‘é*na}?éwb&ltw&[ﬁrmateal RYNYl @qefide sHcRTEPYRet hyl

lactate and ethyl il.ac I yli

2- hydr oxy- 2- ms% 1:pr o%?%f%%i)ta%%t ?Fs%% g)%&%:t%ﬁl ona te},’1 et ﬁtfate’

3- et hoxypr ompi- am@tle,formltleyl 13aﬁtyﬂomxc|&rta;ueonat—butytlhptro@rlehlaweyplecu[mydmat e,
ethyl ethoxyacetate, eth I h drox acet ate, nethyl

2- hydr oxy- 3- FEEFRE Gt amo YRALS- e BHAEA S e P30t YL

3-met hyl -3- mef hoxyhel thé’tEHﬁl ?)@)%h‘i’ﬁat‘:‘et hé’&hf?%&%h%at@' %%X&ﬁ)y?@ Satate,
i -propyl acetaté, n-butyl acéfate, '|-buty acetate n-anmyl” fofmate, i-amyl

acetate, n- bmegllhyrlr @mecm@w@taé:tehyletlmlt )amt@amprt@pwndalﬂt;h’}dt e, i-propyl

but yrat e, rate, net hyI rdvate th ruvat

bt opy! yr uPACE PRI o B SR BB et Bicl e Lnegen g

2- oxobut anoatks;l edleqNahd Q08 AR NORS: S buas dolyrnaiasdhyl¥oemamiaead

am des and | actans such as N, N-di net hyl formam de, N, N-di net hyl acetam de and

N- et hyI pyr r 8, Naerae thy lage tgmidee s &W@W’é’lpﬁr’fé@%%ﬂ ycol nononet hyl
et her, (Pyl ene gl ygel Foperetiyl,, %%]‘Er %?%%% P%r arylene mogllo\é’féc&lhé/l

rmnorrethy et her acetate, propy Fen et her ac

di et hyl ene glettelr, denhyWheegmgzcoldn@udsryétet@ei egdfmolad&laft}d @trbpbrlehber
cycl ohexanone, 2- he t anone }5 t3}he pt anone, gg | actate, ethy
hriz Y

3~ et hoxypr oFi¥&te! On?r'é?ﬁ oL EhForkE ?%?Iglé/cé%lhB‘WBPBBVénate
3- met hyl - 3- n%ttm&ygeéuseéoraﬁ@@;ﬁeﬁb ubporasshaiRy) deifuily biaesiatse n-am

formate, i-anyl acetate, n-butyl® propioOnate, eth butyrate, i-propyl
butyrate, n- @ﬂw¢b1 methyl ethyl ether, cyclohexanone, 2-heptanone,

15 3-heptanone, ethyl lactate, ethyl 3-methoxypropionate,
methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
3-methyl-3-methoxybutylpropionate, n-butyl acetate,
i-butyl acetate, n-amyl formate, i-amyl acetate, n-butyl
propionate, ethyl butyrate, i-propyl butyrate, n-butyl

20 butyrate and ethyl pyruvate are particularly preferred from
the viewpoints of solubility, pigment dispersibility and
coatability.

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

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

30 propylene carbonate or ethylene glycol monophenyl ether
acetate may be used in conjunction with the above solvent.

These high-boiling solvents may be used alone or in

combination of two or more.

The amount of the solvent is not particularly limited



20 butyrate and ethyl pyruvate are particularly preferred from the
vi ewpoints of solubility, pignent dispersibility and coatability. The above
solvents may be used alone or in conbination of two or nore. 25 Further, a
hi gh-boi Il i ng sol vent such as benzyl ethyl4O et her, di-n-hexyl ether,

acet onyl acet one, i saqphor.one, aproic acid, capryli I d -qctanol ,

1- nonanol , b%ﬁ%yﬁegﬁﬁéﬁ%ﬁ a Hgﬁ?Flwé&g a @FugFﬁyﬁhﬁgngﬁgtEP%GﬁeFW?Pnﬁxalate,
di et hyl nal eaife a1Y- MHey rc@mprdifts eiulheTig£ Ao 18eni0 ¥ @hd ene carbonate
or ethylene glycol nonophenyl ether acetate nay be used in conjunction with

the above solC@PEWOSItHEsd shiggheF@illivng $6 vENWE sapried efedd yalén&cor 0 n
conbi nati on ol r (=N !Q% ' t rtg.cularly
limted 40 8%? egﬁr% 9525 a Jgﬂagﬂiﬁﬂéné§$%§8%%g?§i%é?}%%ﬁg¥iie U#Fa of
all the c®npaheniodhtexeladirag itatd csnlseersti tafve hwompeenpasirt.i on is generally 5
to 50 wt% preferably 10 to 40 w% fromthe viewoints of the coatability
and stability of 5 the obtained radiation sensitive conposition. Color
filter The celatfidit1ge0f the present invention conprises a colored |ayer
made of the radiationm sensitive conposition 10 for forming a colored | ayer
of the present inv&hei colardéddtiept odnthe pubseqtieanvengiivencofmprieeset hod

of formng the col or. 1i|ter 0 t?e resent inventiontrA | i ght screening
Cayer i s opt PoR@IPyoror it SRATE® ShF e ol QBtArE PETBeRfaoR
portion f@r fermREgmiinelass colbredd agdri @ ¢ HaAd RIdeRt SeRaddt i conmposi tion

conprising, for exanple, a red pignment dispersed therein is applied to the
substrate and prebdk@ESEEipEpORi ke IWeSeFueRRlY sHiven 1f ftthermezhedapifng

Li lm This .C‘E%%rl%gf it'l—{@ 11 F19XRIS&E e TAUAMON LUQUYR @ phot omask,
evel oped wi th an al ka
A light screening layer is optionally formed on the
surface of a substrate todefine a portion for forming pixels,
15 and a liquid radiation sensitive composition comprising, for
example, a red pigment dispersed therein is applied to the
substrate and prebaked to vaporize the solvent so as to form
a coating film. This coating film is then exposed to
radiation through a photomask, developed with an alkali
20 developer to dissolve and remove an unexposed portion of the
coating film and post-baked to form a red pixel array having
a predetermined pixel pattern.
Thereafter, the application, prebaking, exposure,
development and post-baking of liquid radiation sensitive
25 compositions comprising green and blue pigments dispersed
therein are carried out likewise to form a green pixel array
and a blue pixel array on the same substrate sequentially
SO as to obtain a color filter having red, green and blue
pixel arrays on the substrate. The order of forming the color
30 pixels is not limited to the above in the present invention.
The black matrix can be formed likewise by using the
radiation sensitive composition for forming a colored layer
of the present invention.

The substrate used to form pixels and/or a black matrix



20 devel oper to dissolve and renpbve an unexposed portion of the coating
“filmand post-baked to forma red pixel array having a predeternined pixel
pattern. Thereafter, the application, prebaking, exposure, devel opnent and
post - baking of liquid radiation sensitivél 25 conpositions conprising green
and bl ue pignents dispersed therein are carried out likewise to forma green
pi xel array i&nd8agdepPrde JPres: &ildfFPh BREYSAROBSHr RAYSThfEtially so
as to obtain l.ar, £ havi I : LU I oIl arrays on the
substrate. Tﬁgogl(ra&grc ?Pl%?nnﬁr&ﬁd ?%el}%grll(#r ggﬂﬁ%lg@ynlﬁl imted to the
above in the presefheiswesttrare mayhiee bbadknadlyi sulspectsd torasdiktiekde se by

using the radiation sensitive conpgsition for formng .a colored | ayer of
the present PACENEEEHMSHe S tarsatcg"eﬁf?é"@l 5%%%&8‘1%}5@/%?13&“% ack

matrix 4ls i $ompdenef§ agbass, pBhbhsOfre POhdRS BAALA o ARl eShak terdhgat i C
pol yam de, polyam de-inide or polyimde. The substrate may be optionally
subj ect ed t 09assphegll Feagitdony @it Maguusuderesithi@ri-cal treatnent with a

silane 5 coupling en I reat.ment.. _Lon_plating,.. sputtering,
gas- phase reaction%%raégéguﬁﬁggéggP ﬁoﬁ?ﬁ+8£§88|§gﬁﬁé%FV u%&migéﬂgﬁPgn

sensitive composhéiibstratdleasghstanle, cantsitid dbebndoalkl 8gchetdBbgdg such
as spray coating, roll coating, rotational coating (spin coating), 10 slit
di e coating, CPAt18Gat R lofortRNTet TOSALRG 2R aF OBE 1 NS FEYEd COBEENSY /t hese,

Spi n coatd ng L [ at]j I ferred.. Th 'q%f%?i, t he
coatinga%élnﬁg??e§33r§fgsﬁpgq %?@?é?%ﬁﬁ§£%?Te€8'16%%(§%§g§ e rg%iy 0.2to
8.0 m 15 paniployledr.| yopt edrdidge 0spiocbaling dheé swditatdien cosedntyo form

pi xel s and/or a black matrix 1is selected fromvisible radiation,
ul traviol et PXG REESKTTSFar ultraviol et radiation, electron radiation and

The thickness of the coating film after drying is

preferably 0.1 to 10 um, more preferably 0.2 to 8.0 um,
15 particularly preferably 0.2 to 6.0 um.

The radiation used to formpixels and/or a black matrix
is selected from visible radiation, ultraviolet radiation,
far ultraviolet radiation, electron radiation and
X-radiation. Out of these, radiation having a wavelength

20 of 190 to 450 nm is preferred.

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

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium

25 hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0] -7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene.

A suitable amount of a water-soluble organic solvent
such as methanol or ethanol, or a surfactant may be added

30 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

employed. As for development conditions, the coating film



X-radiation. Qut of these, radiation having a wavel ength 20 of 190 to 450
nmis preferred. The dose of the radiation is preferably 10 to 10,000 J/n2.
The above al kali devel oper is preferably an aqueous solution of sodium

car bonat e, sodi um hydroxi de, potassium yacs hydr oxi de, tetranethyl amoni um

hydr oxi de, choline, 1, 8-diazabicycl.o-[5.4.0]:7-undecene or

S avabi o BEEFeaBy v ARSRLALSA A HP I o S LTS o Yt 30l e
organi ¢ sol vgel .such as nethanol or ethanol, or a surfactant may be added

30 to the above al kali devel oper. The coating filmis preferably rinsed
with water after alfkgltherebtepredtcolppfdd tgavel Spearreseipy Apveatdospnent ,
dip (inmmersiiQn I d I n 0 . for
devel opnent é%n%ﬁ??%ﬁ%ﬁgyﬁggg%&t?#g %?F%?%gsgﬁgﬁp%g e%&%ﬁ?cggge %%ggrﬁf

nor mal tefrpefdturie éoysbal dBEflagec.colher thageobt @k ned datiared,i kbabrof the
present invention is extrenely useful for transm ssion and reflection col or
5 1iquid crySERFOdiSsples, col or i mage pick-up devices, color sensors, etc.
Color liquid crystal display device or panel The color liquid crystal

di spl ay device or panel of 10 the present invention conprises the col or
filter of thé€olpredemuiidnvensted. ddspdryexi@Evilee afr tdesedol or |iquid crystal
di spl ay device or_panel .of the present inventiqn color liquid.crystal

di spl ay device or EgﬁeFoﬂggihqu%QeFFgﬁPaghgﬁﬁBﬁéyi V& CE5 98 BARFL €5 can be
manuf actug edthy @sieR@nitha rkgitalonORompINHdd oL QI tHiat dolof AIHE Ng @
colored layer of the present invention to formpixels and/or a black matrix
on a thin fPreseninsinyiedt 1I®fbstrate array as descri bed above.

As an example of the color liquid crystal display device

or panel of the present invention, a color liquid crystal
display device or panel having excellent characteristic
15 properties can be manufactured by using the radiation
sensitive composition for forming a colored layer of the
present invention to form pixels and/or a black matrix on
a thin film transistor substrate array as described above.
The radiation sensitive composition for forming a
20 colored layer of the present invention comprises the above
components (A) to (D) as essential ingredients.
Particularly preferred examples of the composition are given
below.
(1) a radiation sensitive composition for forming a
25 colored layer, comprising (A) a polymer having an
ethylenically unsaturated double bond in the side
chain
(2) the radiation sensitive composition for forming a
colored layer (1), comprising at least one selected
30 from the group consisting of trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate as the polyfunctional
monomer (C)

(3) the radiation sensitive composition for forming a



The radi ation sensitive conposition for forming a 20 colored |ayer of the
present invention conprises the above conponents (A) to (D) as essenti al
ingredients. Particularly preferred exanples of the conposition are given
below. (1) a radiation sensitive conposi#Bon for forming a 25 col ored

| ayer, conprising (A) a polynmer having an  ethylenicall unsaturated doubl e
bond in the side €A Pﬁeéz}aYﬁé (2dr afPBRT$EABHt At e LBBRBOSNEI 8RLEEESHOr i ng

a colored layer (%) mcgﬁg g§bgg égnggggangngfselected 30 fromthe group
consisting of trine th propane triacryla pentaerythritol triacrylate
and dipentaerythrEtmbthgia&eK9Fmeehaithheppehyﬁmﬁ@tmomgholanneder (O (3)
the radi ation sensjtive c gsition for formng a 43 colored layer (2),
conprising at |easPT8R&™ §gn§8?ed fromthe group consisting of

2- et hyl -gl- (4- netthubLa eax ktaoﬁpughehymoxb = hPEeBRY~ 2-pRepya )

4-(2- hydroxyethoxy pheny dr oxy- g

ket one, 2- benzyl - Eﬁ@ﬂﬁy?abﬁﬁéYl 2fdlﬁﬁﬁbﬁ BMABPhényl ) but an- | - one,
2,2' -bis(2-chl orophen nyl 2' -biimdazole, 10
2,2'-bis(2,4-dich|zgo%h%ﬁéP?}ﬂgﬁﬁ?§?§ ??9?§a%hgﬂ%r ~1,2' -biimdazol e,

4, 4' - bi s(di et hyl api, po)beszopbanenephefyd)’ 4b4$(d|ethyba&ap@khgﬂzophenone,
2- mer capt obenzot hi azol e, 2- nercaitobenzooxazole, 15
2- nercaptoben20|nlﬁaQOFEllmidFQQ Ehyl - 6- (2- net hyl benzoyl ) - 9. H. - car bazol -

yl'l- eth@ﬂjl OneOX'E?QCEBEERQEQ rdichlorophenyl)-4,4',5,5' -tetraphenyl

-1,2' -biimidazole,
4,4’ -bis(dimethylamino)benzophenone,
4,4,' -bis(diethylamino)benzophenone,
2-mercaptobenzothiazole, 2-mercaptobenzooxazole,

15 2-mercaptobenzoimidazole,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazol-3-
yl] -ethan-1-oneoxime-0O-acetate,
ethanone, 1- [9-ethyl-6- (2-methyl-4-
tetrahydrofuranylmethoxybenzoyl) -9.H. -carbazol-3-

20 yl]l-,1-(0O-acetyloxime), ethanone,l-[9-ethyl-6-(2
-methyl-4-tetrahydropyranylmethoxybenzoyl)-9.H. -
carbazol-3-yl]-,1-(O-acetyloxime),
ethanone, 1- [9-ethyl-6- (2-methyl-5-
tetrahydrofuranylmethoxybenzoyl) -9.H.-carbazol-3-

25 y1}-,1- (O-acetyloxime) and
ethanone, 1-[9-ethyl-6-(2-methyl-5-
tetrahydropyranylmethoxybenzoyl) -9.H. ~carbazol-3-
yl]l-,1-(0O-acetyloxime) as the photopolymerization
initiator (D)

30 (4) the radiation sensitive composition for forming a
colored layer (1), (2) or (3), comprising an organic
pigment and/or carbon black as the colorant (B)
The preferred color filter (5) of the present invention

comprises pixels and/or a black matrix made of the radiation



et hanone, 1-[ 9- et hyl - 6- ( 2- net hyl - 4-

t et rahydr of ur anyl net hoxybenzoyl )-9. H. - carbazol -3 20 yl]-, 1- (O acet yl oxi ne),
et hanone, | -[9-ethyl -6-(2 -nethyl-4-tetrahydropyranyl met hoxybenzoyl)-9. H. -
carbazol -3-yl]-, 1-(O acetyl oxi ne), eth&fone, 1-[9-et hyl - 6-(2- et hyl - 5-

and ot hanonG RS NG PRBSE s HhBpRGFE orming & oforbalTayet I T ™)
t et r ahydr opyr@nylysetagxybenzoyl ) - 9. H. - car bazol - 3- yl]-,1- (O acetyl oxi me) as
the photopol ynerization initiator (D) 30 (4) the radiation sensitive
conposi tion for fofkengrafecsedredlpuybiayild cyyptak qiPplaspdsviisiengran
organic pig t .and( o r b . e _col eferred col or
filter (5 o e% 6?&5@%?%Fﬁ§g%$%§g%Jgﬁﬂggfgégo%%%g%ggg%%%gﬁxgk%Fggﬁghatrix
made of the raditatd qF)4dndsems hiote garFesirtddredler flaquiy ayedared | ayer
(1), (2), (3) or (4). The preferred color liquid crystal display device or
panel (6) of diF®Ll¥edeVice nvenPtdie BFSEEHEsIRRanbbel PN GrSESPEXRLSr (5)

and the mor e JRoler Ged1GRhOmald Al hatfey Hellefl sl R GedsDe 19l t e
present invention conprises pixels and/or a black matri x made of t he

radi ati on serenpiosd tiommposi foxmidier tolorad bayst oried l(@yer (¥1)or (42), (3)
or (4) on athin %glnltran i stor, ggfstr te array. 10 As described above,
when the radP&t Pofiddn il & TaFHSEOR ISP 6R ¥Ry -a col ored | ayer of the

present 14 nventi onagORBEL$EHeA BBLYEE! whakn RfecaRagtiRylion eahlsy tivasat urat ed
doubl e bond in the side chain, even if it contains a pignent in a high
concent r at i ogoMpesiitdioss dlored grmudgca B Loxest Asyer dfe Wb amesentand | i ght

screeni g | el el s¥h HABIRLRET PYH AR DS UEI BT 3P S not
unsaturated double bond in the side chain, even if it contains
a pigment in a high concentration, no undissolved product

15 remains on the substrate and light screening layer of an
unexposed portion during development, scum is not produced
on the edges of the pixel pattern and the black matrix pattern,
and an excellent pixel pattern and black matrix pattern
without a missing part or undercut of the pattern edge can

20 be formed with a small amount of exposure.

Further, the pixels and black matrix made of the
radiation sensitive composition for forming a colored layer
of the present invention have high surface smoothness and
excellent adhesion to the substrate.

25 Therefore, the radiation sensitive composition for
forming a colored layer of the present invention can be
extremely advantageously used in the manufacture of a color
filter such as a color filter for color liquid crystal display
devices or panels in the field of the electronic industry.

30
Examples

The following examples are provided for the purpose
of further illustrating the present invention but are in no

way to be taken as limiting.



.on the edges of the pixel pattern and the black matrix pattern, and an
“excel l ent pixel pattern and black matrix pattern without a mssing part or
undercut of the pattern edge can 20 be formed with a small anount of
exposure. Further, the pixels and black rfétrix made of the radiation
sensitive conposition for, formng a c red_l.ayer of the present invention

Ollhio
have high surface shgdtiheddand  éXcdPCedCldPedid f*PoRlsE aF5s . 25

Therefore, thg wiiga{ﬂ on sensitive conposition for formng a colored |ayer
of the present invention can be extrenmely advantageously used in the
manuf acture of a cdwopndf¥ntef eamthodsthecoesingiobained igolSymthedqdicd

crystal displ evj Ge els | | e e .el ectronic industry.
30 Exanpl es E%glpfqﬁ% o%vﬁslr?gJ e“gezi[r}blniesa%lteet%rgc}'\l/i%ecejldﬁeoérrp%%teloghrpose of further
i | 'ustratsng diontesgdpiynvegrdon but are in no way to be taken as
limting. 45 "Parts" and "% in the follow ng exanples are based on

wei ght. Mv af@Wwpmsmtea FPofl thel v Renked ik JSynt hetic  Exanpl es

bel ow were d nmeaid0R-5 0] )G orEGAH nt :
e 101 (of | S s R e s e B Xt 5P R B %605 ana
GPC- KF- 804 werree wssedl iim coombinsttiom. Movi ng phase: tetrahydrof uran
containing 0.5 wt% of 10 phosphorjc acid Synthetic Exanple 1 3 parts by

wei ght of 2, f‘oydi’(%i@asst?duttyﬁrtd%qur‘ﬁ%ta% S ocime] H%/'%tgﬁto%f propyl ene
gl ycol nppomiHadpRIher adicetate were fed to a flask equipped with a cooling

tube and 15 a stirrer, 15 parts by weight of nethacrylic acid, 18.8 parts
Synthetic Example 1

3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
15 a stirrer, 15 parts by weight of methacrylic acid, 18.8 parts
by weight of N-phenylmaleimide, 35 parts by weight of benzyl
methacrylate, 11.2 parts by weight of styrene, 10 parts by
weight of 2-hydroxyethyl methacrylate, 10 parts by weight
of w-carboxy-polycaprolactone monoacrylate and 5 parts by
20 weight of a-methylstyrene dimer as a chain transfer agent
and molecular weight control agent were then fed to the flask,
the inside of the flask was substituted by nitrogen, and the
reaction solution was heated at 80°C while it was stirred
gently to be polymerized by maintaining that temperature for
25 3 hours. Thereafter, the reaction solution was further
heated at 100°C, 0.5 part by weight of
2,2’ ~azobisisobutyronitrile was added, and polymerization
was further continued for another 1 hour to obtain a resin
solution (solid content of 33.0 wt%). The obtained resin
30 had an Mw of 12,000 and an (Mw/Mn) ratio of 1.8. This resin
was designated as alkali-soluble resin (a-1).
Thereafter, 10 parts by weight of
1,1-(bisacryloyloxymethyl)ethyl isocyanate (trade name of
Karenz BEI, manufactured by Showa Denko K.K.) and 0.1 part



Py weight of N-phenylmaleimnmde, 35 parts by weight of benzyl nethacrylate,
11.2 parts by weight of styrene, 10 parts by weight of 2-hydroxyethyl
nmet hacryl ate, 10 parts by weight of w carboxy-pol ycaprol actone nonoacryl ate
and 5 parts by 20 wei ght of a-nethylstyr fe diner as a chain transfer agent

and nD|ECU|aBK2§Eg§b§f§ tﬁqhe%% Q&FmEE%th%%gfgﬁggg_E%gtkga%§j\,the i nsi de

of the flask ut'e nrtrogen, a reaction sol ution was

heated at 80g1wANkesblluwas sekinedo- pnddMdibbandokyfetegedt bygsmicatai ni ng
that tenperature for 25 3 hours. Thereafter, the reaction solution was
further heafelod¥r awd@t ¢.05CpEP¥ HIOMEISghe SRYTY, Put 7 dlsiasitdsBut yEBRi tril e

was added, aB@oE%EﬁEﬁbi6§tkﬁ%,f@%%tﬁ%ht®%%w%%ﬁt%BU§%df aﬁ@%@'&?b hour to
obtain a resin solution (solid content of 33.0 W% . The obtal ned resin 30
had an M#& of dé2iged dmdmag -msuakicryilayiloxyethy8. iFhicyamedien andashe#esi gnat ed

as al kali-soluble resin (a-1). Thereafter, 10 parts hy meiqﬁt of
1, 1- ( bi sacr yPEGrEXyY e ShPPe Ly Ehes At §OLPAGe TREFE O RaM@F, BEI

manuf act ur ed cby £ Shewa BeBKI R Knfrandd Galy #8EdrdbioRy spic@undf Along _
4- met hoxyphenol were added to the above “alkali-soluble resin (a-1) solution

and stirred #ithoEhpoprogerdingand &he6DEArsion, hbtir ¥asookaeryeduthat

reaction. Th ed] fot reactd ' I 5

Gor ved T r omt o0 SRcr R ARkl Pyl 1 Ssdanst BoaR it d SRR 95PU8, or

t he al kald - selfubl, e -r(@disaclyldy lvaymettuyfli) kg 1by saryhRatienfwaar ed ray
absorption) spectrum Along wth the_proceeding of the_ reaction, it _was
observed thatl®C3ep&akRIat ArBohdmer 29918 AR dBrY R #r3nt tHeCPBBEPENAte group

10 of 1, 1-(bkLgagrykey y t Nydp i @pﬁg 3 LAg, <A pol yner
sol ution hav?%@gawgol%gécgﬁ%gﬁkkgT g%%%oggo mag o} %a?%ggéﬁ%EFQ Sglyner was

desi gnat ed apolpueyndr{A4)(A). 15 Synthetic Exanple 2

15 Synthetic Example 2
3 parts by weight of 2,2’ -azobisisobutyronitrile and
200 parts by weight of propylene glycol monomethyl ether
acetate were fed to a flask equipped with a cooling tube and
a stirrer, 13 parts by weight of methacrylic acid, 77 parts
20 Dby weight of benzyl methacrylate, 10 parts by weight of
2-hydroxyethyl methacrylate and 5 parts by weight of
a-methylstyrene dimer as a chain transfer agent and molecular
weight control agent were then fed to the flask, the inside
of the flask was substituted by nitrogen, and the reaction
25 solution was heated at 80°C while it was stirred gently to
be polymerized by maintaining that temperature for 3 hours.
Thereafter, the reaction solution was further heated at 100°C,
0.5 part by weight of 2,2’ -azobisisobutyronitrile was added,
and polymerization was further continued for another 1 hour
30 to obtain a resin solution (solid content of 33.0 wt%). The
obtained resin had an Mw of 17,000 and an (Mw/Mn) ratio of
2.5. This resin was designated as alkali-soluble resin
(a-2) .
Thereafter, 10 parts by weight of



3 parts by weight of 2,2'-azobisisobutyronitrile and 200 parts by wei ght of
propyl ene glycol nononethyl ether acetate were fed to a flask equipped with
a cooling tube and a stirrer, 13 parts b)é wei ght of methacrylic acid, 77
parts 20 by wei ght of benzyl nethacryl at &’ 10 parts by wei ght of

2- hyd hyl ight of _a- | di
2s & charn 1 akerer SEREA BN R R R T s BGeRE RelE PRen fed

to the flaskkatrkaz BET(emantif abeutbasky vetsowallmdnkaitiedk by amd negeparand t he
reaction 25 solution was heated at 80C while it was stirred gently to be
pol yneri zed BY W&iAL& Riftnd -Medtoramberaluvereoadsiash o ther Hter, the

reaction sol yti . W Lth : 00C, . I ig#u: f

2,2' -azobi si gggg@ﬁy\%ﬁilﬁlhlfeeg\%\ggﬁﬁge ?{O%n pzo)l %rlfllgdr ?‘?&%F%ﬁ %s ur?ﬁgr

conti nueds fon Aooathend ath@oec3fot @ MmN td casky cat W irdadtidn.d caat ent of
33.0 wtg) . The oht.ai ne& rg?%i n hag.an %w of 17,00Q and an W%rati o of
2.5. This reBFRCRESI88sCin&t€d TR PESYESH &1 dSa5Y3RaER 3T reafter,
10 parts by wei-ahbaofrdh 1111-(HhissaeRilonbeprEiiy) et i (trade
nane of Karenz BElI, manufactured by S% nko@’%_ K. )I'Jg’?aincll 0.1 part by

wei ght of 4- gethoky fhehwixwe groagdef] the thkadbheoselubllkates twl (o128 wesi n
solution (a-2 nd._sti.rred 4 for .5 1 hour _apd at 60C for 2 urs to
carry out a FeaEerpRn e an B (i8bueRha el f840uRE PRl TR A ATEBEy anat o

group devivedthr eMelplockesdaayybdykbsyrebbylipat hyk wsecyaBateedandathe
hydr oxyl group of the alkali-soluble resin (a-2) was confirnmed by anlR

(i nf rar ed _r?f;l B%%]é?it aéﬁ)mép%c%?%rﬁm'hld&artgivm Firem e iﬁ%@é’@it@g9§gu$he .
reacti on, |1 D [ n erive rom e
| Socyanat e gooud: TorEH LIRS et A REOH Rt bl e

decreasi ng. Aepakwsgngsol Nt pohyhavi aglat $ohi Havongeat solid36oAtehto wls
obt ai ned. This pol r was_desi gnated as
35.% w¥gewas obtain %. Th?s polymer was designated as

15 polymer-2 (A).

Example 1
15 parts by weight of a mixture of C.I. Pigment Red
254/ C.I. pPigment Red 177 in a weight ratio of 80/20 as a

20 colorant (B), 4 parts by weight (solid content) of
Disperbyk-2001 as a dispersant, 6 parts by weight of a
copolymer of methacrylic acid/ N-phenylmaleimide/ styrene/
benzyl methacrylate (copolymerization weight ratio =
20/30/20/30, Mw = 9,500, Mn = 5,000) and 75 parts by weight

25 of propylene glycol monomethyl ether acetate as a solvent
were mixed together by a bead mill to prepare a preliminary
dispersion (R1).

Thereafter, 100 parts by weight of the preliminary
dispersion (R1l), 7.5 parts by weight of polymer-1 (A)

30 synthesized in the above Synthetic Example 1 as a polymer
(A), 7.5 parts by weight of dipentaerythritol hexaacrylate
as a polyfunctional monomer (C), 0.5 part by weight of
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
1 as an photopolymerization initiator (D) and 150 parts by



15 polyner-2 (A). Exanmple 1 15 parts by weight of a mxture of C. 1. Pignent
Red 254/ CI. Pignent Red 177 in a weight ratio of 80/20 as a 20 col orant
(B), 4 parts by weight (solid content) of D sperbyk-2001 as a dispersant, 6
parts by weight of a copolyner of nethadBylic acid/ N phenyl mal ei m de/
styrene/ benzyl methacrylate (copolynerization weight ratio = 20/30/20/30,
Mv = 9, 500, WRighk eéosatéﬁa ¥scphpryPEpPhenghe 28do5pPaplFehE WeyabE
nononet hyl e t i mll to
prepare a pr%?ﬁgﬁﬁ%ﬁy&{%@ggr@%?@éﬁ C%%l’jr.l}yﬁ%nggﬁ%%a({%g%ggsgoﬁqger@:f&g?aht of

t he prelim nalyeddi spetise vt BfppaZeba pardisa thyorweieght tafrepobypesitidh) 30
synt hesi zed i_n the_above_Synthetic anple 1 as a polyner (A, 7.5 parts by
wei ght of di peKt SBLOFNELLEF T ResBdclylrate as a pol yfunctional monomer (C),

0.5 part py weightaefions _
2- benzyl - 2- di net hyl am no-| - (4- nor phol i nophenyl ) but anone- 1 as an
phot opol yneri zat i oWhéni that pixeD) aandy160 phet subgtza8tewwhghtbekreehy|

3-eth i pnat d 25 b i ght .of | | , t hyl
ot her avet ar ERAGUGR Ga PR bt ilsakr e s BESREPRNEAY X8R iaR o
sensitive coapesiddren thef s@eteraté ldfeds uﬁ@?{ﬁb)sedﬁacﬁeﬁliaimahﬂ@ﬁi ¥Bengt he

pi xel array on the substrate was observed rough an optical mn croscope,
t he devel opnPatrtraBfdgeumayergonosesfednonhéheupiKedt pastean edeeposed

portion d a mss] t . Scu e h i xel ern
edge. 1018£\hen t he ‘I'sﬂgg igﬁéo?g?géggi gg\ll\@%gt?g;r(ﬁimggtg g}elrgiélg égﬁre%géh a
scanni ng el eehkonghl ar 888npen§SEMect ponunilercstop@asSEMEN. n€oupaeatuye

Exanple 1 15 (preparation of liquid conposition and formation of col ored
was seen.

Comparative Example 1
15 (preparation of liquid composition and formation of colored
layer)

A radiation sensitive composition (rl-1) was prepared
in the same manner as in Example 1 except that the
alkali-soluble resin (o-1) was used in place of the above

20 polymer-1 (A).

Thereafter, a pixel array having a red striped pixel
pattern was formed on a substrate in the same manner as in
Example 1 except that the radiation sensitive composition
(rl1-1) was used in place of the radiation sensitive

25 composition for color filters (R1-1).
<evaluations>

When the pixel array on the substrate was observed
through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion but a missing

30 part of the pixel pattern edge was seen.

When the section of the pixel pattern was observed

through a scanning electron microscope (SEC), an undercut

was seen.



| ayer) A radiation sensitive conposition (rl-1) was prepared in the sane
‘manner as in Exanple 1 except that the alkali-soluble resin (a-1) was used
in place of the above 20 polymer-1 (A). Thereafter, a pixel array having a
red striped pixel pattern was fornmed on 49 substrate in the sane manner as
in Exanple 1 except that the radiation sensitive conposition (rl-1) was
used in placeExgmple 2 adi ati on sensitive 25 conposition for color filters

(R -1). <evaluation> Wen e pi.xel a on the. substrate S served
hr oubh an’ opTP e £ S pa e crRBbrStn et P FAREIALR SRR, ne
substrate of mgyemexposed portion but a mssing 30 part of the pixel
pattern edge was seen. \Wien the section of the pixel pattern was observed

t hrough a scanni ng & ®@@&iten i vebghbpet @ESEEKtUne Qfder éut P1gBaN s Breem9
Ernide 52 o AR (5 | o |
anpl e Zg<prgparaty onp m%#QWéilprP?é} ! r? f"%%rﬁ’ér(‘@ Yge!lecﬁfg ?d?’%;r‘?ga. .

| ayer> 15 parts by weig a mxture of C ment
Pi gnment Yel | ove @8 r@tlio €f g0 NMel beva Tol drare (B ghipardtsi by ofe 5110/ 10

as a colorant (B),, 4 parts by wei ght saolid content) of D sperbyk-2001 as
o dhsper aant . (45 h (ORGP S nal S0 RS0 RLARSERTIT 6 MAAHLS
w- car boxypol RE&L OBE ADAOSST Yhédt ehr IR-PhPbepy| vl ei gy de/ styrene/

benzyl nethacrylatel/ glycerol =~ nononet hacryl ate (copol yneri zati on wei ght
ratio = 15/ 10/ 2OrR6k3Ho 1P¢capota 6t 608, mbhoacByDAOE/and 76 parts by wei ght

Che” same fandorsiaeny TRERETRTE 4 i o e & T i AL o A api B oh (Gl .
monomethacrylate (copolymerization weight ratio =
15/10/20/10/35/10, Mw = 6,000, Mn = 3,000) and 76 parts by
weight of propylene glycol monomethyl ether acetate as a
solvent were treated in the same manner as in Example 1 to

15 ©prepare a preliminary dispersion (G1).

Thereafter, 100 parts by weight of the preliminary
dispersion (Gl), 7 parts by weight of polymer-2 (a)
synthesized in the above Synthetic Example 2 as a polymer
(A), 8 parts by weight of dipentaerythritol hexaacrylate as

20 a polyfunctional monomer (C), 0.5 part by weight of
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-
1 as an photopolymerization initiator (D), 0.1 part by weight
of malonic acid as an additive, and 125 parts by weight of
3-methoxybutyl acetate and 50 parts by weight of propylene

25 glycol methyl ether acetate as solvents were mixed together
to prepare a radiation sensitive composition for color
filters (Gl-1).

Thereafter, a pixel array having a green striped pixel
pattern was formed on a substrate in the same manner as in

30 Example 1 except that the radiation sensitive composition
for color filters (Gl-1) was used in place of the radiation
sensitive composition for color filters (R1-1).
<evaluation>

When the pixel array on the substrate was observed



Thereafter, 100 parts by weight of the prelimnary dispersion (Gl), 7 parts
by wei ght of polyner-2 (A) synthesized in the above Synthetic Exanple 2 as
a polymer (A, 8 parts by weight of dipentaerythritol hexaacrylate as 20 a
pol yfunctional nononer (C), 0.5 part by W ght of

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

phot opol yner itZgtqush iepi PPaE6R1 (D crogceprparthedaies iymmendt nasdishie vasi d as

ddi 0
by el ht " of "RRonyPaRk Jof sEbstFaRRiof pr RNV LRI Ca e BULa Tl

t oget her togumpeamﬁ adxmdm&tna)mcstermetn e Ozx'na)qm}{e]orpaftﬂi’emléﬂgef ilters
(Gl-1). Thereafter pi xel arrgy havin e:ggreen striped pixel -pattern was

formed on a subst r&’p@r‘l i PEh & ESEHO & n BE HEES R WES) %&?éfﬁ{edc hat the

radi ati ons sengjAdugh GOSN fl%fct%QJnOEnlferots%ie( s Em) W?a% L&%‘a%r‘c%tp' ace
of the radiation sensitive composition for color filters (Rl-

<eval uat i on>wésersedme pi xel array on the substrate was observed 50 t hr ough
an optical mcroscope, the devel opnent residue was not seen on the
substrate of an unexposed portion but a mssing part and scumwere not seen
on the pixel paifAren edge. When the section of the pixel pattern was
observed 5 through a scanning el ectron mcroscope (SEM, no undercut was
seen. Exanpl 6%6@@@&@! Pé&nl buid AAMPsIIEs angnfarmat bermf eolekecol or ed
10 Iayerfp 5 by weight of a mxture of C.I. Pignent Blue 15:6/ C.I.
Pi gnent |oIe]I In a wight ratio of 95/5 as a colorant (B), 4 parts by
wei ght (solid contamst paets Byspeighk-200d misctanxh syfercsant Pigmeaitt 81 wei ght
of a 15 copol yrrer of met hacrylic_acid/ w carboxypol ycaprql act one
6/ C.I. Pigment Violet 23 in a weight ratio of 95/5 as

a colorant (B), 4 parts by weight (solid content) of

Disperbyk-2001 as a dispersant, 5 parts by weight of a

15 copolymer of methacrylic acid/ o-carboxypolycaprolactone
monoacrylate/ N-phenylmaleimide/ styrene/ benzyl
methacrylate/ glycerol monomethacrylate (copolymerization
weight ratio = 15/10/20/10/35/10, Mw = 6,000, Mn = 3,000)
and 76 parts by weight of propylene glycol monomethyl ether

20 acetate as a solvent were treated in the same manner as in
Example 1 to prepare a preliminary dispersion (B1).

Thereafter, 100 parts by weight of the preliminary
dispersion (Bl), 6 parts by weight of polymer-1 (A)
synthesized in the above Synthetic Example 1 as a polymer

25 (A), 9 parts by weight of dipentaerythritol hexaacrylate as
a polyfunctional monomer (C), 0.5 part by weight of
2-methyl- (4-methylthiophenyl) -2-morpholino-1-propanone-1
as an photopolymerization initiator (D), 0.5 part by weight
of A-60 (trade name, nonionic surfactant of Kao Corporation)

30 as an additive, and 150 parts by weight of ethyl
3-ethoxypropionate and 25 parts by weight of propylene glycol
methyl ether acetate as solvents were mixed together to
prepare a radiation sensitive composition for color filters

(B1-1).



\nnnoacrylate/ N- phenyl mal ei m de/ styrene/ benzyl nethacryl ate/ glycerol
nononet hacryl ate (copol yneri zation weight ratio = 15/10/20/10/35/10, Mwv =
6,000, WMn = 3,000) and 76 parts by wei ght of propyl ene glycol nononethyl
ether 20 acetate as a solvent were treate8llin the same manner as in Exanple
1 to prepare a prelimnary dispersion (Bi). Thereafter, 100 parts by wei ght
of the prelinm nary Thepeatien, (Bp)xed @aras'mwvvmgghbluﬁ poryped-pixe)

synt hesi zed in_the above nth C 25 (A), 9. parts
by el ght of RRHETTAGTIR HETLUTE HEk aneopeeatss 1 B SFURCRABREF 38 nbher
(©), 0.5 parteympeéghtegfept that the radiation sen31t1ve composition

2- met hyl - (4- et hyl t hi ophenyl ) - 2- nor phol i no-i - propanone-1 as an

phot opol ymer i %% iattemifdildegs (B)-10. Bapareedyimdilgive obf the srdiaien nane,
noni oni ¢ gurLg%ang % §§@$5959953tfQP)Caggraflﬁg ?Qdkﬁiv? and 150 parts by

wei ght of “et opi onate and arts y wel ght’ of propyl ene
gl ycol nethyie@ah@atﬂcﬁﬁate as solvents were m xed together to prepare a

radi ati on sensitive conp05|t|qﬁ%L color filters El-1). 51  Thereafter, a
pi xel array havi ng "¢t vehetP} FIRY PatERE SRSt ¥R P SRS B Erate i n

the same manngfr&$gh hn @;‘c%%@oﬁeha‘i:hfehée{ré% éHE‘ SE855hE ifas

conposi tion for color fﬁlters (B1-1) was used in place of the radiation 5
sensi tive conposiseeorpd bhecpilogt fate efar(mexposeémmatqmand aWwhessime pi xel

array on_the substrate was observe t hr ough_an croscqpe, the
devel opmd ht r%%tﬁu%naa§cuﬂove§%eﬂogns?ﬁB gﬂbgﬁ?a?gxﬁi ﬁghﬁE9p8§§8 portion
and a mssing 10 pather@nchs Cad e OOt LI5S Epi L1 t her Péxel wat besaredge.

When the section of the pixel pattern was observed through a scanning
el ectron m crigdeepsh (SEganpbng refbe @l on \iakcBee¢rre 5( $5M4hp| o 4indercut

was seen.

15 Example 4
<preparation of liquid composition and formation of colored
layer>
20 parts by weight of carbon black (manufactured by
Mikuni Color, Ltd.) as a colorant (B), 2 parts by weight (solid
20 content) of Disperbyk-2001 as a dispersant, 4 parts by weight
of a copolymer of methacrylic acid/
®-carboxypolycaprolactone monoacrylate/
N-phenylmaleimide/ styrene/ benzyl methacrylate/ glycerol
monomethacrylate (copolymerization weight ratio =
25 15/10/20/10/35/10, Mw = 6,000, Mn = 3,000) and 74 parts by
weight of 3-methoxybutyl acetate were treated in the same
manner as in Example 1 to prepare a preliminary dispersion
(BK1) .
Thereafter, 100 parts by weight of the preliminary
30 dispersion (BKl), 4.5 parts by weight of polymer-2 (A)
synthesized in the above Synthetic Example 2 as a polymer
(A), 5.5 parts by weight of dipentaerythritol hexaacrylate
as a polyfunctional monomer (C), 1 part by weight of

2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butanone-



\<prepar ation of liquid conposition and formation of colored |ayer> 20 parts
by wei ght of carbon black (manufactured by M kuni Color, Ltd.) as a
colorant (B) , 2 parts by weight (solid 20 content) of Disperbyk-2001 as a
di spersant, 4 parts by weight of a copolsarer of nethacrylic acid/

w- car boxypol ycapr ol act one nonoacryl ate/ N-phenyl mal ei m de/ styrene/ benzyl
met hacr yl at e/1 gbyarepbbtopoiymetrhiaertyiloat En{cbpody n@ni, zatsmn/oebgmeirghﬁ o =25

3 et honybut i Bokonlbrade die o nent ERo S b o Ralkqmi il |

prepare a preld @rﬂaﬁﬁldh$ﬂer§h@m2$@@ﬁts Byeweagher of IPoppTdite l@ay@pht of
the prelimnary 30 dispersion (BK1), arts by weight of polyner-2 (A

synt hesi zed inethiel sdes Syataceian Qm@gﬁ k&éwélﬁblty%rcyc(l&)h@@r@l’f‘ﬁarts by
ht of d P& 0O, 1
bar b by vl ghte S LvEhEE bt AT K R Sto Bl L AL LS ERBR R | e

52 1 as an phwtmiod )arercb]zmrted)nlaymtlamm 1D , 0. 5 part by weight of A-60

(trade nane, nonionic surfactant of Kao Cor oratl on as an additive, and
125 parts by wei ght Therr eﬁrfd:rﬁﬁreﬁepjg’li%@lrraﬁ‘e AYyENEtHh a&&‘e%‘é%ép%cpwlparts

by wei ght of ﬁ@ﬂé&l}?)&%@%ﬁéﬁ o?P'aV§%§tW§E@ ThXefet O9RL *'H?énﬁé’r Heng e a

conposition for formng a colored | ayer (BK1l-1). Thereafter, a pixel array
havi ng a bl acﬂocasml@eld gicept tPwmtt erhe weesd ifagrined stﬁnsltsutfstqcartp@smtatme sane

ST, 350!« B AUk P TERE (AR Y B RSPV SO 1
conposi ti on feanLial BFe fddr dg%§1t(fén 1ﬁor &SVt ued 1 08s Wien- £ he pi xel ar r ay on
t he substrate was observe t hrough an optical mcroscope, the devel opnment
resi due was <evaluation>
When the pixel array on the substrate was observed
through an optical microscope, the development residue was
15 not seenon the substrate of an unexposed portion and a missing
part and scum were not seen on the pixel pattern edge.
When the section of the pixel pattern was observed
through a scanning electron microscope (SEM), no undercut
was seen.
20
Example 5
<preparation of liquid composition and formation of colored
layers
20 parts by weight of carbon black (manufactured by
25 Mikuni Color, Ltd.) as a colorant (B), 2 parts by weight (solid
content) of Disperbyk-2001 as a dispersant, 4 parts by weight
of a copolymer of methacrylic acid,
o-carboxypolycaprolactone monoacrylate, N-phenylmaleimide,
styrene, benzyl methacrylate glycerol monomethacrylate
30 (copolymerization weight ratio = 15/10/20/10/35/10, Mw =
6,000, Mn = 3,000) and 74 parts by weight of 3-methoxybutyl
acetate were treated in the same manner as in Example 1 to
prepare a preliminary dispersion (BK2).

Thereafter, 100 parts by weight of the preliminary



15 not seen on the substrate of an unexposed portion and a m ssing part and
scum were not seen on the pixel pattern edge. Wen the section of the pixel
pattern was observed through a scanning el ectron mcroscope (SEM, no
undercut was seen. 20 Exanpl e 5 <prepar &3 on of |iquid conposition and
formati on of coI ored layer> 20 parts by weight of carbon bl ack

(manuf act ur edipPeTEsN kérﬁ 2)Gol4or5, RS ks e ightordnteqipmer -2 pehk s by

wei ght (sol i %P,nggfgsqrye)d 9f Prepepiie 2001Rs 12 BhaRRNSAB! st DRIy, el ght

of a copol yne met hacrylic acid, w Carboxypol ycaprol act on ryI ate,
N- phenyl mal ei(@)des . SSpyrEHebybwuzght el lddpeyitaee yghydend! hemaaetfacey| at e

30(copo|yrrer|zat|o atlo:15/10 0/ 0/35/1 000, M =
3,000) and 7# pé‘npgrlaf\fﬁwg% T8 Hox %ﬁé"% tYeated in the

same manner as gl feriplee -tnrétrgmi@rz%ﬁ prgelH md@@f%%l&@mﬁ]%t(ﬁ@
Thereafter, 100 parts by wer ght of the preI imnary 53 dispersion (BK2), 4.5
parts by wei gﬁt—O@feop@frsﬁT@r-aZJe(t@te S Bite PRPEQPPA YT lab@\l@nsymlhetart@rExarrpl e

2.3 2 polymap, (A= SR Sdeelgnt o dueniacilr il derpacrvi ate

as a pol yfunctrdnal nomer

1-[9-ethyl - 6sp&fmeiﬂayitbeﬂzm/d> )co&pldractard@ﬁzab a&:ﬁld}i-letlh@!) and 125 parts
- 1-oneoxi nme- 0- acetate as an phaqt opol yneri_zation_initiator 5 part by

wei ght of A—@@' velghd RfnProryiieds glysedt aetant GrthR&‘oaeéltﬁérealaP@n)S as an
addi ti Ve %t : by@ﬁé% idBE W W 19 JULRHE NG HNASRInTE LW &4 (r}ggtacet at e

and 50 i ght” of cycl'ohexanone as solvents were m xe oget her
to prepare atc:glepxdrmxt toprfepa rfeoa mMangpaes icalar Edr| faypering Bkbgredleveaf t er, a
pi xel array r}%\fgzrlq‘)er bl ack striped pixel
Thereafter, a pixel array having a black striped pixel
pattern was formed on a substrate in the same manner as in
15 Example 1 except that the radiation sensitive composition
for color filters (BK2-1) was used in place of the radiation
sensitive composition for color filters (R1-1).
<evaluation>
When the pixel array on the substrate was observed
20 through an optical microscope, the development residue was
not seen on the substrate of an unexposed portion and a missing
part and scum were not seen on the pixel pattern edge.
Further, it was confirmed that a finer pixel pattern than
that of Example 4 could be formed and sensitivity was
25 improved.
When the section of the pixel pattern was observed through

a scanning electron microscope (SEM), no undercut was seen.
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scanni ng el ectron mcroscope (SEM , no undercut was seen. 54 CLAIMS 5 1.
A pol yner obtai ned by reacting a copolyner of (al) an unsaturated carboxylic
acid and/or an unsaturated carboxylic anhydride, (a2) a conpound cont ai ni ng

at | east one hydro ro int nmol ecul.e and (a3)_ other_upsaturated
compoudd Wth ﬁ@%@@%ﬁ#ﬁtwﬁ S8t En o F O 1 HBSE, O S H0 st1 ng of
1,1-(bi saCﬁstxhe?se@at@a& 1c b%(iﬁy@ﬁ@}@r anhﬂsa(@hs@@éaléawwsmtﬂ&yl ) et hyl
i socyanate bi sacryl oyl oxypropyl)ethyl isocyanate,

1, 1- ( bi sreahbgdylidel, oXy%tm;do)r@idwid contpanang, atLOleast one hydroxyl

1,1-(b th |, oyl th
I’ 1" (bi SEERAEPY 1By FBey EARSP et AP (800 RREEE. SDSakuares CHTRG (i ve

conposi tiog;tar %9' Orlsfd g}a@fa%e _ u?ﬁ”prs'eii%%t@é‘) EheuPOlHEEr Bhugl @i m 1,
(B) a colorant, yfunctlonal nmononer and (D) a photopol’yneri zation

initiator ¢5n31sfhagr@ﬁlat|on sensitive conposition for color filters
according to Cl(gllg]a%%y\f@yﬁ.ggc{}mépﬁyf?egﬂ;f cyanact aim1 has
- (bisacryloyloxyethyl)ethyl isocyanate,
- (bisacryloyloxypropyl)ethyl isocyanate,
- (bismethacryloyl oxymetﬁyl) ethyl isocyanate,
10 1,1- (bismethacryloyloxyethyl)ethyl isocyanate
and 1,1- (bismethacryloyloxypropyl)ethyl isocyanate.

2. A radiation sensitive composition for color filters,
which comprises (A) the polymer of claim 1, (B) a colorant,

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

initiator.

15 3. The radiation sensitive composition for color filters
according to claim 2, wherein the polymer (A) of claim 1 has

a structure represented by the following formula (2) as a

20



v
‘a-structure represented by the following fornula (2) as a 20 55 structure
derived fromthe other unsaturated conpound (a3) OO (2) NR3 wherein R3
is an al kyl group having 1 to 12 carbon atonms or aryl group having 6 to 12
carbon atonms. 5 4. A color filter formed5bromthe radiation sensitive
conposition for color filters of claim2 or 3. 5. Aliquid crystal display
devi ce or pafErugsupei denyved Enave thel other |ungatgiratied mompound (a3) :

/ \
g
S

wherein R; is an alkyl group having 1 to 12 carbon atoms or

aryl group having 6 to 12 carbon atoms.

4. A color filter formed from the radiation sensitive

composition for color filters of claim 2 or 3.

5. A liquid crystal display device or panel comprising

10 the color filter of claim 4.





