DESCRI PTI ON COLORED RESI N COWVPCSI TI ON TECHNI CAL FI ELD [ 0001] The
present invention relates to a colored resin conposition for formng blue
pixel's, a color filter produced by using the colored resin conposition, and
an electronic display device, such as a liquid crystal display device, an

i magi ng device (CCD and CMXS), and an organic EL display that are produced
by using the color filter. BACKGROUND ART [ 0002] A color filter is

necessary for colorization of a |iqui al display elenent used in a
liquid crystal display (LCD) suchéiﬁdyglgg%f%p PC, a liquid crystal

tel evision, a cellular phqons,, &égﬁ&iéﬁﬁpégl{ngcolorization of an

i magi ng device (CCD, CMOS) used as an i1nput device of a digital canera or a
color printer. As a method of manufacturing a color filter used fora |iquid
crystal display device or fora solid-state inmaging el ement, there are nmany
met hod sugh s carst@aigiipng net hod, an el ectrode position nmethod, a printing

nmet hod, and a pigment dispersion nethod, and the like. In recent days the
pi gnent diogpansi on method is nostly used. As a nethod of patterning,
photolithography is the nost representative nethod. According to the
met hod, a col offhki btreseins preducadrbyalsiteg adiXtdd®red resin
composition for forming blue pixels, a color filter produced
by using the colored resin composition, and an electronic
display device, such as a liquid crystal display device, an

imaging device (CCD and CMOS), and an organic EL display that

are produced by using the color filter.

BACKGROUND ART
[0002]

A color filter is necessary for colorization of a liquid
crystal display element used in a liguid crystal display (LCD)
such as a laptop PC, a liquid crystal television, a cellular
phone, and the like, or for colorization of an imaging device
(CCD, CMOS) used as an input device of a digital camera or a
color printer. As amethodof manufacturing a color filter used
for a liquidcrystal display device or for a solid-state imaging
element, there are many method such as a staining method, an
electrode position method, a printing method, and a pigment
dispersion method, and the like. 1In recent days the pigment
dispersion method is mostly used. As a method of patterning,
photolithography is the most representative method. According

to the method, a color filter is produced by using a mixture



of a photosensitive resin conposition and a pignent dispersion. Recently, a
nmet hod of producing a color filter by directly applying a coloring ink to a
substrate with an ink jet printer without using a mask i s al so perforned.

[ 0003] | mprovenents in color purity, chroma, brightness, and
contrast, that are the characteristics required for a color filter, are
particularly inportant. According to an inprovenent in brightness, the
light a nt _of .a_backli.ght can be | owered and power consunption can be
reduced?ggﬁhpgﬁgfé SFétﬁ%E1%e%P%SQﬂ?Qﬁﬁﬁ?%%ﬁ@ﬂfh?ﬂ?m?EG $%&F¥%%%%ology.
To inpro puri f | or, fi.lter, increasi the content. of a
coloringﬁgféﬁggp'o% @%ﬁggﬁngfggﬁgﬁ%%ﬁfm%ébfﬁb<ﬁ%?$€$g?b2%%r S ormis
requiredg gy al i i:t 1 $NEC i ; se tr 1 Ssion to

i nprove b??% ?ﬁgsééuﬁggnen ]ég%ggngrifggéy% %JTQ9L§9ﬁ§&%r§§§Q%§%¢W%%

thi cknesgisheukdubentedugedk Ta satisty tdhgsefwo different characteristics
at the sane tine, a pignent mcronization is carried out. However, as

resi stan¢eoand di spersion stability are adversely affected in accordance
wWith a progress of mcronization, it is currently inpossible to inprove
bri ght ness whi I'epnavanhannsngnr esistapoei ty0084koma, briA%tareid)ersrapproach
to solve the problens described above, an investigation of a color filter
enpl oyi ngoatdygeti stbakr ked obe. cWaencaedye tils susedyuibaich fidie caldropurity
and brightness can be obtained at the same time, which is inpossible to

achi eve Bbylusrngaacppghehtuland vt heperitenal-soRanocadvant ageathat, not

being a particle, it can suppress light scattering so that contrast can be
al so i nptBREdY kvt PG A adisspltay bodytlankeu Ty afhircbreeighescdrong term
reliability%P%;g%% resi stance or heat resistance is particularly required.

In this Pegd SO %bP OB Gy HAVRE §PYfidT C&nE FUFBderar@dina i a han

i gments,,  For _exampl e, discl osed.i.n Pat ent cuments 1 and 2 belowis a
Eo?or fif%éfsﬁﬁg?eﬁhe Vﬁ5ﬁgﬁfpﬁﬁ9ﬁéﬁéxﬁﬁﬁﬁﬁ%£8§ggP8§Bgéd. HOWEWEO VS he
triphen nds Lgnificantly | ow heat resistance, and
thePefo¥%g?%£§£§§%gg?8gegugggggt%6?58 VcéPCF§§§PPgF%%Fh&PfHﬁ“Fh&ﬁbW it is
wel | known & hat o Riw Igp%gnb%%bg§§ggadgﬁ%@$§8q4§§1$§2&%g§§g§%%¥éeEﬁPatent

Docunent 3), the color characteristics e acy ue ge y havi ng

red tintuinstead of acghupeqol oleso,iNal, iL;caonot be HsedsLar,fppm ng
di stinct blue pixels. For a color filter, it 1s required to ave di stinct

bl ue pi xehsreande ac £ohof €ds[681 AoCONPOSHEI BRigAAKAISRI NG icalrant material s
with excellent reliability and hi gh resistance. However, very few
conposi tconscareapiact scakly avalbabked As stch, tascanpext sgenar@jon, a
high quality color filter having excellent brightness and excell ent
resi st ancedised n Meedat PATENT DECUNENTS {£0005] characteRdtsentc Document 1:
Japanese Patent Application Laid-Open (JP-A) No. 8-94826

same time, a pigment micronization is carried out. However,

as resistance and dispersion stability are adversely affected

in accordance with a progress of micronization, it is currently

impossible to improve brightness while maintaining resistance.

[0004]

As another approach to solve the problems described above,
an investigation of a color filter employing a dye is carried
out. When a dye is used, both the color purity and brightness

can be obtained at the same time, which is impossible to achieve

by using a pigment, and there is also an advantage that, not



Pat ent Docunment 2: JP-A No. 2002-14222 Patent Docunent 3: JP-A No.

60- 249102 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

| NVENTI ON [ 0006] An object of the invention is to provide blue

pi xel s of a color filter having excellent color characteristics of dye and
al so excell ent heat resistance. MEANS FOR SOLVI NG PROBLEM [ 0007]

being a particle, it can suppress light scattering so that
contrast can be also improved. However, for adisplay body like
TV which requires long term reliability, light resistance or
heat resistance is particularly required. 1In this regard, most
blue dyes have significantly lower resistance than pigments.
For example, disclosed in Patent Documents 1 and 2 below is a
color filter wherein triphenylmethane compounds are used.
However, the triphenylmethane compounds have significantly low
heat resistance, and therefore they cannot be used at practical
level. Further, although it is well known that
phthalocyanine-based dye has excellent resistance (Patent
Document 3), the color characteristics include a cyan hue
generally having red tint instead of a blue color so that it
cannot be used for forming distinct blue pixels. For a color
filter, it is required to have distinct blue pixels and a colored
resin composition containing colorant materials with excellent
reliability and high resistance. However, very few
compositions are practically available. As such, as a next
generation, a high quality color filter having excellent

brightness and excellent resistance is in need.

PATENT DOCUMENTS
[0005]

Patent Document 1: Japanese Patent Application
Laid-Open (JP-A) No. 8-94826

Patent Document 2: JP-A No. 2002-14222

Patent Document 3: JP-A No. 60-24%102



The present inventors have nade extensive studies in order to solve the
probl ens descri bed above, and as a result, they have found that the

probl enms can be solved by using a colored resin conposition containing a
specific blue col orant conpound for form ng blue pixels of a color filter,
and thus the invention has been achi eved. [0008] Specifically, the
invention relates to the foll ow ng: (1) A colored resin conposition
for color filters conprising a colorant conpound represented by the
following fornmula (1), a binder resin, a solvent, and a curing agent,

[ Chem caly;Epr puba 1l TH%WQ% Rt tO R6 each |ndependently represent a
hydr ogen atom an al kyl ‘group aV|ng 1 to 6 carbon atons, a phenyl group,

or a benggbpgkQUR @@O%bﬁ%%E;@@tT%% of themis a branched al kyl
group or a cyclic alkyl group. R,, t each independently represent a

hydrogen(abory an al kyl group having 1 to 6 carbon atons, or a hal ogen
atom Anion part X- represents tristrifluoronethanesul fonyl nethide or

bi strifluoromethasesadt ayleHaniGeention is tb2prdheqeoboned,1es18 of
conposition according to the above (1), which contains a copper

pht hal ocyanbber pf gireat ,having ex{d)1éneotored emied-férmiorscot agydilters
obt ai ned by patterning of the colored resin conposition according to any
one of thedabbwe ¢kredhe(l) heat resistance.

MEANS FOR SOLVING PROBLEM
[0007]

The present inventors have made extensive studies in
order to solve the problems described above, and as a result,
they have found that the problems can be solved by using a colored
resin composition containing a specific blue colorant compound
for forming blue pixels of a color filter, and thus the invention
has been achieved.

[0008]

Specifically, the invention relates to the following:

(1) A colored resin composition for color filters
comprising a colorant compound represented by the following
formula (1), a binder resin, a solvent, and a curing agent,

[Chemical Formula 1]



(4) A color filter consisting of the colored curable filmfor color filters

according to the above (3), (5) Aliquid crystal display device or
an organi c EL display device conprising the color filter according to the
above (4), and (6) A solid-state imagi ng device conprising the

color filter according to the above (4). EFFECT OF THE | NVENTI ON [ 0009]
According to the blue colored resin conposition of the invention conprising
a specific bIHe cglorant cgnpognd, high quality blue col or pixels for color
filters having exgel kent, he Kt n%5|stance can be provided. DETAI LED

DESCRI PTI ON, > G%O]

(wherein, R; to Rgeach independently represent a hydrogen atom,
an alkyl group having 1 to 6 carbon atoms, a phenyl group, or
a benzyl group, provided that at least one of them is a branched
alkyl group or a cyclicalkyl group. R;to Ry each independently
represent a hydrogen atom, an alkyl group having 1 to 6 carbon
atoms, or a halogen atom. Anion part X represents
tristrifluoromethanesulfonyl methide or
bistrifluoromethanesulfonyl imide),

(2) The colored resin composition according to the above
(1), which contains a copper phthalocyanine pigment,

(3) A colored cured film for color filters obtained by
patterning of the colored resin composition according to any
one of the above (1) or (2),

(4) A color filter consisting of the colored curable film
for color filters according to the above (3),

(5) A liquid crystal display device or an organic EL
display device comprising the color filter according to the

above (4), and



The bl ue colored resin conposition of the invention contains a binder
resin, a solvent, a curing agent, and a specific blue colorant conpound,
and if necessary, an additional colorant conpound |ike other pignments and
dyes and various additives |ike a surface active agent, a

phot opol yneri zation initiator, a thermal curing agent, a polynerization
inhibitor, and a UV absorbing agent, but not limted thereto. As for the

conmponent other, .t han_the specific _colorant conpound, it can be used w thout
specific Iinité??o%.sfgéflggate MR N AVHE TEtHE T 150 GraniliF && i ng

pi xel s by.uwsing r resin,conposjtion of the invention, there are
photolit%é%?%%h?Egﬁéggh%iﬁg fgf ﬁ%%ﬁ%%f4 t'c. For the fornmer, a light
sensitive resin conposition having excellent developability using a

phot opol yneri zation initiator is used. For the latter, a thernosetting

resin coppestcti e irgrusegriatihgr than the photopol ynmerization initiator
which is not necessarily required. [0012] The specific col orant

conmpound|osedjin the invention is represented by the formula (1) above.
Wth respect to RL to R6 in the formula (1) , the alkyl group having 1 to 6

carbon atons naychaseéna substétient @ Duped Pref of reshexanpl @s of tihe al kyl
group having 1 to 6 carbon atons include a nethyl group, an ethyl group, a

propyl gioupntanni sompropyhgga osipecaf batlylugrowps rantl-dmidyhndgy apydh gr oup
(a sec-butyl group) , an iso-butyl group, a pentyl group, 1-ethyl propyl

group, 19vethyy buvyl cgieuppize bycfopem ydr grioupsra Hexiylg gr-oup, 1entl- et hyl
pentyl group, a 1l-ethyl butyl group, a cyclohexyl group, a hydroxypropyl
group, ah?@EuFﬁéé?H?PC@réaﬁ,ba parHaggeét-hyl group, a cyanoethyl group, a
met hoxyet hyl group, an et hoxyethyl group, a butoxyethyl group, a
trifluoronethyl group, and a pentafl uoroethyl group. [0013] The

Cubet i t UBRE 5 BpCF Exrar SoRoP T hE=s QBEEATAEM group i ncl utle & (GL- 05)

al kyl grfgglbtke a methyl group, an ethyl group, a propyl group, an
i sopropyl group, a butyl group, an isobutyl group, a t-butyl group, and a

pentyl oroup. uhabosenatom i keognf Luotloe stama.col origecatom o

bronmi ne atom and an iodine atom a su ate group, a
like a n@&h@%yngrQU}Bin@@re&B%M,géoggav%nref,og%xl(r%%u 1ger'i\tb,ulta9?8y Mroup, a

t- but oxy group, and a hexyl oxy group, a hydroxy (Cl-05) alky
specific blue colorant compound, and if necessary, an
additional colorant compound like other pigments and dyes and
various additives like a surface active agent, a
photopolymerization initiator, a thermal curing agent, a
polymerization inhibitor, and a UV absorbing agent, but not
limited thereto. As for the component other than the specific
colorant compound, it can be used without specific limitation.
[0011)]

As for the method for manufacturing pixels by using the
colored resin composition of the invention, there are
photolithography and an ink jet method, etc. For the former,

a light sensitive resin composition having excellent

developability using a photopolymerization initiator is used.



group like a hydroxyethyl group and a hydroxypropyl group, a (Cl-05) al koxy
(A-CS) alkyl group like a nmethoxyethyl group, an ethoxyethyl group, an

et hoxypropyl group, and a butoxyethyl group, a hydroxy (C1-05) al koxy group
| i ke a 2-hydroxyet hoxy group, an al koxy (Cl-05) al koxy group like a

2- met hoxyet hoxy group and a 2-et hoxyet hoxy group, a 2-sul foethyl group, a
car boxyet hyl group and a cyanoet hyl group. [0014] Wth respect to

RL to R6 f | a les of at |east br anched al kyl
and cycl FELATGF Bl Y RPuBE BRCr SBg obt “GPBli L. TeCAyToF OO aroup

b I th
ganzfﬁylggﬁby ?géﬁogg%XﬁggﬁyE%ggéfuggod%blrchg o:¥88§I%aF% §P%;$

cyclobutyg greup,. a cyclopentyl group, and a cycl ohexyl group. [0015]
Preferred exanples of RLto R6 in the fornmula (1) include a hydrogen atom
an unsubsbptuted al kyl group having 1 to 6 carbon atons, a branched al kyl
group, or a cyclic alkyl group. [0016] The al kyl group having 1 to 6

carbon atons ash&ispec RR0cidbtheadorapdadnt vy havena sybstiiygnts group.
Preferred exanples of the alkyl group having 1 to 6 carbon atons include a

net hyl greppesantetihply gheuporaupaopy) gbewp, anitsopeepyttgreup, @ butyl
group, an isobutyl group, a pentyl group, a cyclopentyl group, a hexyl
group, aReyel ohexydrmgrieupl)a thyeedxypr opylp greoupmg 2-sold oethyh group, a
car boxyet hyl group, a cyanoethyl group, a nethoxyethyl group, an
et hoxyet gy proupg, substituent group. Preferred examples of the alkyl
group having 1 to 6 carbon atoms include a methyl group, an ethyl
group, a propyl group, an iso-propyl group, a butyl group, a
l-methyl propyl group (a sec-butyl group), an iso-butyl group,
a pentyl group, l-ethyl propyl group, l-methyl butyl group, a
cyclopentyl group, a hexyl group, a l-methyl pentyl group, a
l-ethyl butyl group, a cyclohexyl group, a hydroxypropyl group,
a 2-sulfoethyl group, a carboxyethyl group, a cyanoethyl group,
a methoxyethyl group, an ethoxyethyl group, a butoxyethyl group,
a trifluoromethyl group, and a pentafluoroethyl group.
[0013]
The phenyl group or benzyl group as R; to Rg in the formula
(1) may have a substituent group. Examples of the substituent
group include a (C1-C5) alkyl group like amethyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl group, an
isobutyl group, a t-butyl group, and a pentyl group, a halogen
atom like a fluorine atom, a chlorine atom, a bromine atom, and
an iodine atom, a sulfonate group, a (Cl1-C6) alkoxy group like

amethoxy group, an ethoxy group, a propoxy group, a butoxy group,

a t-butoxy group, and a hexyloxy group, a hydroxy (C1-C5) alkyl



a butoxyethyl group, a trifluoronethyl group, and a pentafl uoroethyl group.
[ 0017] Exanpl es of the halogen atomas R7 to R20 in the formula (1)
include a fluorine atom a chlorine atom a brom ne atom and an iodine

atom [0018] Preferred exanples of the R7 to R20 in the formula (1)
i nclude a hydrogen atom a chlorine atom and an unsubstituted al kyl group
having 1 to 6 carbon atons. [0019] The anion part X- in the formula

1 ts.tristrjfl hanesul f onyl net hi de or
it 1171 QP ORethkRetut Y URTKIPRhHE ST BBBOTEe & AT Re R EPBY hnE e8Rpoaind
nv

represented_py .t . f the invention_is obtained di ssolving a
saFt conéggngg&fggﬁéggr o? %%%f§%£%% e ﬁ%kg 8HP%??8§YEEPXEZEfOT$at i's

bt ai ned i ti [ i n t.ent docunment
(Synt ot e Bearme 16" oS 26007 179535 57 & roft patShe doctigre 0. Am
Chem Sog; 96 1%); -8y a i I for JggﬁL er or a
mater-so?ﬁgﬁg'pgl%%ggg%%eﬁ%ll$gg %%?ﬁg%oﬁ?ogghgﬁg%,éfggggﬁpa d?%h%%%tone,
N,N—dinegbwhboraﬁnﬁﬂﬁokpeﬁ@inCQﬁ|@Mkoﬁ?béﬁyﬁgtﬁﬂkégaEﬁﬁaethoxyethoxy

N- et hyl - 2- pyrrol i done, and the solvent may be used either singly or in a
m xture thenpokhd addi-aghaxgethesgondiong base -gfulatidtiyl aprampunt of 0.5
to 3 equivalents thereto, stirring

carboxyethyl group, and a cyanoethyl group.

[0014]

With respect to R; to R¢ in the formula (1), examples of
at least one branched alkyl group and cyclic alkyl group include
an isopropyl group, a 1-methylpropyl group (a sec-butyl group),
a l-ethylpropyl group, a 1-methylbutyl group, a 1-methylpentyl
group, a l-ethylbutyl group, a cyclopropyl group, a cyclobutyl
group, a cyclopentyl group, and a cyclohexyl group.

[0015]

Preferred examples of R; to Rg in the formula (1) include
a hydrogen atom, an unsubstituted alkyl group having 1 to 6
carbon atoms, a branched alkyl group, or a cyclic alkyl group.
[0016]

The alkyl group having 1 to 6 carbon atoms as R; to R
in the formula (1) may have a substituent group. Preferred
examples of the alkyl group having 1 to 6 carbon atoms include
a methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, an isobutyl group, a pentyl group, a
cyclopentyl group, a hexyl group, a cyclohexyl group, a
hydroxypropyl group, 2-sulfoethyl group, a carboxyethyl group,

a cyanoethyl group, a methoxyethyl group, an ethoxyethyl group,



the m xture at pre-determ ned tenperature (for exanple 0 to 100C), and
filtering the precipitated crystals. [0021] The Content of the

col orant compound represented by the fornmula (1) above in the total solid
matter of the blue colored resin conposition of the invention (indicating
the total amount of a solid matter consisting of a col orant conmpound, a
bi nder resin, and a curing agent, etc., and the sane shall apply herein

bel ow) is prefera 1 to 60 parts hy weight, and nore preferably 5 to 30
parts byamgP ﬁ?ye%h§& 9ﬁ8“€bnﬁeﬁﬁlﬁg%ﬁﬁﬂﬁ?ﬁqﬁ§r%ﬁﬂﬁgf[ﬁQﬁﬂ%ns li ke

precipitatli ation may occur and adhesiveness to a substrate may
decreaseg%bggggﬂgﬁgggkggigﬁpuéhring. On the other hand, when it is bel ow

t he rang Ooghgre is a tendency that sufficient color purity cannot be
obt ai ned as col or characteristics, although it nay not cause a serious

probl em [Oozztxamples g%e@hérﬁéf@ﬁéﬁEHH@FQ%@@M”@OH%Br§§e@ﬁ§Qﬂ9%nﬁf§it can

formula (1) has a poor solubility in the colored resin conposition,

be di spersedimtihda &ispessan ainl 2t e ranki gEBAL aS, Ak ORLT ANal
conponent descri bed bel ow. The col orant conmpound represented by the fornula
(1) abovendeynbeodsed eicther singly or in conbination of two or nore, and
it may be also mxed with other dye or pignent. As the invention relates to
bl ue pi xéb8l8it is preferable that a known blue dye or violet dye, or a

bl ue pignment or violet pignment is adm xed therewith. [0023] The

bi nder resin usedfénretieckavehebonfi shpr&f etabRy sal ublee fiorman zal Kal i ne
devel opi ng sol ution used for a devel opnent process for producing a color
filter atcordfifig? 'y Plestes] ptRbgr aphilodiest gt candahdsaa wuftisti ienttedir i ng
property with a photopol ynerization initiator or a photopol yneri zabl e
mononer £o<Yor #f PAVolaBlBIf inkCp&t CEFRED FI-oMS$ -al so required for the

pi gnent Ebgﬁggsant resin conposition to have good conpatibility with a
constitu material |ike photopolynerization initiator,

o cause any proei Brtat! Bt by <aght cgut i BT o aht | nCTESREERod,  al kal i
Cormati by LHT5 T RO B Rer GAr oy ARt LomaGAd Br Add £ ves can be Sel eoted:
bistrifluoromethanesulfonyl imide.
[0020]
The colorant compound represented by the formula (1) of
the invention is obtained by dissolving a salt compound of
precursor (for example, X is achloride anion), that is obtained
by using the synthetic method described in a patent document
(Synthetic Example 19 of WO 2009/107734) or a non-patent
document (J. Am. Chem. Soc. 1996, 118, 7215), in a reaction
solvent (for example, water or a water-soluble polar solvent
like methanol, ethanol, isopropanol, acetone,
N,N-dimethylformamide (herein below, abbreviated as DMF),
N-methyl-2-pyrrolidone, and the solvent may be used either

singly or in a mixture thereof), adding a corresponding base

or acid in an amount of 0.5 to 3 equivalents thereto, stirring



[ 0024] Any resin known in the art can be used as a binder resin.
However, it is preferably a copolyner of an ethylenically unsaturated
nononer havi ng at | east one carboxyl group or a hydroxy group or an
et hyl eni cal |y unsaturated nononer having ot her copolynerizable aromatic
hydr ocar bon group or aliphatic hydrocarbon group descri bed bel ow. Further,
a resin having an epoxy group in a side chain or termnal or an epoxy
acrylateﬁéesin dded with acr¥]ate can be al so used,_ The nonomer may be

o]

used eit h8F BPAGHY Softi RIEorbimal o Sof SR 16 Yot el £q 0025 P1e O tE&xanpl es
of the u t Uy at n r. havij carboxyl _group _that .can be used in the
inventiogéﬁﬁg{hdgg%ggégggg%%% kﬁ%n%%%?%B%&ﬁi88a§F§§%ﬁﬂﬁe acrylic acid,
nethacrykbgz gid, crotonic acid, a-chloroacrylic acid, ethacrylic acid, and
ci nnam ¢ aci d; unsaturated dicarboxylic acids (anhydride) |Iike nmaleic acid,

mal ei ¢ anhydridge d4mBLL€ ACittdhe iHACARIG éghgoukhafgﬂkgsgﬂgggr%?5%%%ed

citraconic acid, citraconic anhydride, and nesaconi c acl unsa

pol ycar bexyhii¢aaci dsdAarhydrtge) Lavi Bg1val gAY 0T B 0k BPLE cllored
(et h) acryl oyl oxyet hyl hexahydrophthalic acid,

2- met haceyk oyl cvoyed Syt @ bydrioxy prepylipht hahat €at 8Ad the total amount
2-acryl oyl oxyet hyl- 2- hydr oxyet hyl phthalic acid. The ethylenically

unsat ur ab éd? nonoimemAtavd mgcearilsodiyngrdup cayobenusedmeotiher sigiglyeor in
conmbi nation of two or nore. [0026] Exanpl es of the unsaturated
mononer having hydroxyr growyertiat etan, dised $am¢ ldalivenpil grhd melwde
2- hydr ox ethyl,(neth)acr%late, 2- hydroxypropyl (neth)acrylate,
3-hydrox%@%@ﬁ?Pi{ﬁ§€ﬁ?éé ybat 80 AL hydiF6X3pbueybh{netid) merglmtes,erably
3-hydrox¥butyl (meth)acryl ate, 5-hydroxypentyl (neth)acrylate,
4- hydr oxypentifl PEFEthPacrIabe; IO semtyn t( st APacryl at g;ange,
6- hydr oxyhexyl th)acryl ate, 5-hydroxyhexyl (meth)acryl ate.
4-hydrox%ﬁ%é%?m%ggfE%a@?%Fé?é?ag}ﬁédP&%yﬁgﬂﬁﬁﬁﬁ§Pﬁbbﬁfv1‘(ﬁéﬂhfﬁﬁ?ylate,
cycl ohex -1, 4- di net hanol no(met h)acryl ate, 2- Z-Q%grox %é?ylox et hyl
(neth)ac?@ﬁ%%%?egFggeE?naﬁ%ﬁd%%%%%%r%@%l ?C%ﬁéﬁ%6%§3I I%ﬁé@ %&kﬁgg
Tonol et PAashY 21 hawd DA LT LD, IYACOXY 0L Al i ken Pl XESLY SR 91 v oo
mono( net h)acryl ate, pol ypropyl ene ‘gl'ycol

is a tendency that sufficient color purity cannot be obtained

as color characteristics, although it may not cause a serious

problem.

[0022]

When the colorant compound represented by the formula (1)

has a poor solubility in the colored resin composition, it can

be dispersed with a dispersant, similar to a pigment as an

optional component described below. The colorant compound

represented by the formula (1) above may be used either singly

or in combination of two or more, and it may be also mixed with

other dye or pigment. As the invention relates to blue pixels,

it is preferable that a known blue dye or violet dye, or a blue

pigment or vioclet pigment is admixed therewith.

[0023]
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nmono( net h) acryl ate, and poly (ethylene glycol-propyl ene

gl ycol ) nrononet hacryl ate. The ethyl enically unsaturated nononer having
hydroxy group may be used either singly or in conbination of two or nore.

[ 0027] Exanpl es of an unsaturated nononer other than those descri bed
above include an aromatic vinyl conpound |ike styrene, a-nethylstyrene,

o-vi nyl tol uene, mvinyltol uene, p-vinyltoluene, o-chlorostyrene,

m chl orostyren p: chl.orostyrene, and p-nethoxystyrene; unsaturated
car boxyl i c aciﬁhgs?éPgeFiﬁg ﬁ@tHﬁ?g(ﬁﬁtﬁggcﬁ§W§F§}9&thﬁ RERHENERYY | at e,

n- propyl h)acrylate,  i~propyl th)acryl.ate, n-butyl_(nmeth)acrylate,
i -butyl f%gﬁhf§c§§lSge%lggé}gﬁtéﬁv g% 5@%ﬂ%ﬁ%ﬂ%ﬁOQ-%ﬁﬁ I"Umet h) acryl at e,
2- hydr oxyet,aylL faeth t (reth)agryl at a I

phenoxyet hyl ené %F%c%?g%%%?h acry a#%?‘gfﬁy§§§£¥-§5§ﬁ8§o§§§$g%§Pg to

(et h) acpybabes +aophapyk phenol ghysi 8y, ethep s emet b acryl ate,
hydroxye%hyl-o}phe%yl%hénol (ngth)acrfiaﬁe, and phenox%e?%@ﬁprOperty

(met h) acwyknt g;piadt &yl ke skehet onsihikeaysl Opentyt o ddmsh)acr yi at g

cycl ohexyl (neth)acrylate, trinmethylcyclohexyl (neth)acrylate, norbornyl
(et h) acmyhater norbormydetiyd1d metrh) aeryleate,. phenyknor bormyduired

(met h)acryl ate, cyanonorbornyl (neth)acrylate, isobornyl (neth)acrylate,
bornyl (feth}her pliarennentbpkréaathyacriyl atepopdntiydn (tetdywacrodadt e,
adamantyl (neth)acrylate, dinethyladamantyl (neth)acrylate,

tricycl ofsmpatib2lélderats- plepmethyacrphnatiematerial like
tricyclo[5.2.1.02, 6] deca-4-nethyl-(meth)acrylate, cyclodecyl

(et h) acPYPaPRO L PNEHEERY AERy LBy dRyerhy Phexampdrophtiralile awsirdmend
t-butylcgclohex | (rmeth)acryl ate; polyalkylene.%gycol nono( et h) acryl at es
havi ng a®ter R &R hydr8kRG L §r6tp2PrkeCopel yetkylléne gioicdlo cause any
nono( et h) acryl at ol ypropyl ene .gl ycol nono(neth)acryl ate, and poly
(ethylen%%§f§%b€§g?8ByP n@g§¥§88F}%Bnonﬁ?h%Er§P5té?tp8P§5PleéﬁéaéPycol
nmono( met s. having a.termnal al kyl grou i_ke nmet hoxypol yet hyl ene
O yool monaRtnaE ey e Pl e D Tar e PyF UGt vRsl SHOROEREEN) SeT It o,
oct oxypol yet hyl eng49 : pylene ol no(net h) acryl at e
nonyIphenoxyp%l§e§ﬂy%éﬁ§gaﬁggéﬁ&goﬁg%gcngégeFog%ﬁ%ﬁﬁhéﬁ%§§%%fgﬁ?ﬁpylene
glycol npne;actybaten BBdsafylexypol yethylene glycol polypropyl ene glycol
nono( et h) acryl ate; unsaturated carboxylic acid am noal kyl esters |ike
2-am noetbhybsacryl ate, 2-am noethyl met hacryl ate, 2-am nopropyl acryl ate,
2-am nopropyl nethacrylate, 3-am nopropyl acrylate, and 3-am nopropyl

net hacryl at e; Amgatasriat edocar boxyHd G ractdngbycish aeshessndd ke gl:yci dyl
acrylate, glycidyl nethacrylate, 3,4-epoxybutyl (neth)acrylate,

(3, 4- epoxyeyce ohekyl ) sephyfetabl ) aceybat gmeand f4ahy droxylbutiylal 1y
(meth)acrylate glycidyl ether; carboxylic acid vinyl esters |ike vinyl

acet at e, UV nylr propi bpacecrvhaylnbueyr aeestandevicaybokeniz gatep wisat ur at ed
ethers |like vinyl nethyl ether, vinyl ethyl ether, aryl glycidyl ether, and
met hal | yPYGTSRY oy Oe Het ;2 e ey Mmiyda ldanpowads: 14 el ammdroni teivieg

met hacryl onitrile, a-chloroacrylonitrile, and cyanovinyliclenc; unsaturatcd
ami des, OrlUhSARH S i 3RS 93 opiakd Caby Y aRPEEC NBE RER G ariigdatic
a-chl oroacryl ami de, N-phenyl maleimide, N-cycloncxyl malc¢imnmde,

N- (et h?%%%?%%%%‘? 1T R Eri%,scﬂl 5998 Byyet%w%%lfy@aﬁ?aé{l having an

N ( 2- hydr.o t met hacryl am de,. and | ei.mi de; aliphatic conjuygated

di enes |%%3§§%y%‘%ﬁ adi eanes?/lgl%s§g“raelﬁ’e,oranc‘? TH"SYoprend “ERdY r‘?&gryg omer s
havi ng a oy il qﬂﬁ r crvloyl .group at _the termnal of
a pol yner ngfg%%¥%$\%ﬂggn fﬁgﬂg%ﬁgg?ggéggf&%ég%ﬁ%thﬁ%eagfychglnB%1ynethyl

met hacr yatgse ol e s PUt Yhg agryl at g, cBﬁ%}%n%tQHEyéfnﬂangrfyln%E%’. and

pol ysilicone. The unsaturated nononer e used either singly or in
conbi natjagpof two or nore. [0028]

Examples of the unsaturated monomer having carboxyl group

that can be used in the invention include unsaturated
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Further, a polymer having an additional unsaturated double bond in the
copol yner side chain is also useful. Exanples thereof include a conpound
which is obtained by reaction of a naleic anhydride part of a copol yner

bet ween nal ei ¢ anhydride and a copol yneri zabl e styrene, vinyl phenol,
acrylic acid, acrylic acid ester, or acrylam de with an acrylate having an
al coholic hydroxy group | i ke hydroxyethyl acrylate or an acryl ate having an
epoxy group hal f-esterification, or

yl ate foll db
a conpouﬁa ﬁ %gxéﬁtéfﬁ BﬁiﬁeégFfﬁdpaég$§Lc iNF Wt dfydtoxy group
f I d t | at
of a COpBEXF‘g’ ﬁéegwﬁydac%lo%o%%'r 191, aghy ett%‘%ﬁ ;Cc?;ﬂcg' aagﬁ?cry ate

havi ng an a olrc roxy group i ﬁe hyd‘rdx;f3 ther, a

urethanecggﬁgﬂicqﬂpﬁﬂy@g%g%ﬂé%%fgdﬂf%§9$g M de resin, ﬂh 8E¥§%g%ﬁdéfigr)

and commercially avail trade” nane, nanu acture

ORGA- 3060 ( Lk adgchamey,smaauf @%;&a%%@' EOAKA JORGANIC GHEM GAL. ';NL%%TRY LTD.
) , AX3-BNX02 (trade name, manufactured by N PPON SHOKUBAI

UXE-30241€E&ad@cﬁﬁﬁgmhﬂﬁﬂyf@@&%b@@nﬁkeNhﬁgowl%%%AﬁM1@Cénh%5§ﬁd% %MH%E-SOOO
(trade name, manufactured by NI PPON KAYAKU CO., LTD. ) , ZGA-287H (trade
name, manafacbut edadyd NBRON KAYAKY 0 vcd Aifbx )1 i c TRRJAS38H Hidade: nane,
manuf actured by N PPON KAYAKU CO., LTD. ) , ZXR-1722H (trade nane,

manuf act neednbyvhll PRON KAYAKUrCOorel TD- (Jnet hZBRr1AQIH o(xdyreadss Inane,
manuf act ured by N PPON KAYAKU CO., LTD. ) , and ZCR- 1642 (trade nane,

manuf act bie edh by NPPPONLKAYAKWACO, , LTD.) can be al so used. [0029]

For producing the binder resin copolyner) that is used in the invention, a
poIynerl%a@?gﬁaFﬁVﬂPéﬂ@¥Y?§hMée hSﬁé@%ﬂP@©@%&@ﬁﬁ@§l@ﬁfbhéﬂpblynerlzatlon
initiator that_ is used for syntheS|s of a cop ol{ include a, a' -azobis
(i sobut yf ORFEYiPEFORYSLDY s §ZBB?§O€Zeﬁ€ﬂHypﬁﬁp éﬁiﬁ%ﬁﬁb) The- put yl
peroctoate erOX|de%£eroxo benzo nmet h et hyl ketone

per oxi det %%ge?é??giéfu et pot et YT on i %WQaFBF%8§§dgF§uB ALY tF 25
parts by we par ed; t o the Ltata oners used for synthesis of a
copol yner . é % EQ? ?%Eg Ypref erabl kﬁnat§8n qE ?33nf3‘§5F§ént expl ai ned
bel ow forpgypt hesis of a copolymer . However, a solvent having sufficient
dissolving power for a nonofunctional nononer or a polynerization initiator
used shoul d beremployed.r The [eact I syhn

copolynmer is pré%ﬁ%ably 50 ?dj120(%9§%%§g§§¥ﬁ%%;gsggh r% %?gé 3ﬂ9%1t0 100C.
Further,cthhe cgachéonsébneni snpreheeablynlihe16@ehouts.q and Jsmre preferably
3 to 20 hours. The preferred acid value of the copolymer is 10to 300

( mgKOH g)metlanscthiea pe ef ernedrbydpoxyyvalmeths at@ yhat200 (ngKOH g) . When
the acid value or the hydroxy value is 10 or |ess, the developability is

i mpai r ed3-Therweyghtpavelagehimteglbar , wei-ghti robyppuaf/ 1t he copol yrmer is
preferably 2000 to 400000, and nore preferably 3000 to 100000. Wen the

wei ght alies dlgea eroy et ar Sweightxybukgss (mhah) ecredaak,t o 2000 or nore than
or equal to 400000, the sensitivit{ and the developability, etc. are
inpaired?“TIﬁ%ﬂﬂypentyl (meebr arayleset hé-NhidearyorntvRe binder resin may

be used either sing g in conbination of two or nore. The content of the
bi nder r B8 0t hie %veﬁf@ﬁﬁrPéyéeBtyé 9@965??§f593%€vght and preferably

ol i md %%%b%ffh%x | AT S 1 Dty DB R & BRI EGr JOF ho
al kali dovelidnTeeyt B0 Cnna PR 2L, ?’%%teaﬁtg RATYORE6r b m resi due
oceurs i A Area, piher LhafoR.Rhxel i orging pant, [0031]

mono (meth)acrylate, 2-(2-hydroxyethyloxy)ethyl

(meth)acrylate, glycerin monomethacrylate, and polyalkylene

glycol mono (meth)acrylate having terminal hydroxy group like

polyethylene glycol mono (meth)acrylate, polypropylene glycol

12



In case of radical polynerization, exanples of the curing agent used in the
i nvention include a photopol ynerization nononer. In case of ion curing,
exanpl es i nclude an epoxy resin as wells as a nelam ne curing agent.

Speci fic exanpl es thereof i ncl ude 2-hydroxyet hyl (meth)acryl ate,

2- hydroxypropyl (neth)acrylate, 2-ethyl hexyl (meth)acrylate, ethylene

gl ycol di(nmeth)acrylate, diethylene glycol di(neth)acrylate, triethyl ene

gl ycol (neth)acrylate, tetraethylene glycol (neth)acrylate, trinethylol

pr opane FPF?&@FH%&@E%%%? F'p@ﬁfgéfgﬂﬁ%ﬁﬁﬁﬁﬁﬂ?rﬁﬁ%ﬂ%ﬁﬁ%ﬁ%ﬁ%ﬁene
pentaerythritol tri h)acryl.ate, .pentaerythritol tetra(neth)acryl ate,

di pent ae % ﬁ%ﬁ gpnﬁégg ﬁé?ﬁ?ﬁéfy|aF§? 8?5@%?8ﬁcéﬁéyhf§§ "4 S %bi sphenol - A
type epo I y i o) - p (o] iL(nmeth)acryl at e,
bisphenoﬁ¥Pﬁﬁ%?§%§L?§gehggggﬁgdg?%gph&ggr%%aﬁ%ége %%gé#a?%ﬁ%? inﬁth@lol
propane thhoreLR)acr vrate, propexy ated trinmethyl ol propane
tri(meth)acryl ate, ethoxylated glycerin tri(neth)acrylate, ethoxyl ated

i socyanunpeozagid tri (neth) acrylate, ditrinmethylol propane
tetra(neth)acryl ate, ethoxylated pentaerythritol tetra(neth)acryl ate,

9, 9- bi s[ 4- ( 2- aEkyhpykoxyet haxyhphenyklthuarerae TKAYARAD tRR1040Q, {4 r ade
name, manufactured by N PPON KAYAKU CO., LTD.), KAYARADDPCA-30 (trade nane,
manuf act deedrbipeNl RPRON: KAYAKJeCO: arloFRt)i,c WA 3B dntgadel nare, s et act ur ed
by Shi n- Nakamura Chemical Co., Ltd.), UA-53H (trade nane, manufactured by
Shi n- Nak@mieah@herveahneCo o, viitng.1 to,l U806 0 ~(timade: clareee manuf act ur ed by
TOAGOSEI CO., LTD.); as a thiol-based nononer for polynerization, TEMPIC
(trade nBRBINHARGLEENEr e@ b lSakait YCea®, c al- ddustaty @ae, Ltd.), TMWP
(trade nane, manufactured by Sakai Chem cal Industry Co., Ltd.), PEMP
(trade nBiellRaRGFAEEGPeR ) PSERAD CBNSHYCAN 9 ndiSeE YT @bed dathxy b DPVP
(trade nane nuf act.ured b akai em cal Industry Co., Ltd.); as an
epoxy resrn -%ﬁ%g,ﬁiﬁd‘“%}ééﬁ @é%fﬁ@%ﬂ%@m%b%ﬁrﬁr@%dmrme, and
NC- 7300L | nuf act ur ed NI PPON_KAYAK ., LTD.., CELLOXI DE 2021P,
EHPE3150" %@E&“ﬁ/ﬁb 23 3%%@*&5&@?@60% ) Rraradcur e0 BY-BAl CEL
CHEM CAL TD. . g;()&[ . EPI T YX8000, and EPI COAT YX4000,
al | nanuég%Fﬁfggkg§aﬁgba% Egggy eg?ﬁSaGEY}%E?a_Fe§i%§¢A§e S510 (trade
name, mapytag Chis r [ TEPI I me,
nanufactgged ﬁgéﬁﬁéggﬁ'cﬁeﬁgég? Pﬁ%ggggggg}%ﬁgd.g,ﬁié%?ggﬁﬁgﬁas a nmel am ne
curing agesth)sethyhekat anﬂ?hamn@ﬁhéﬁ@@rgfw‘a%@,(tp'é%%u’ﬂ@/q& manuf actured by
SANWA Chenmical Co., Ltd.). It may be used either singly or in conbination
of two ophamoeyeThelenat gnycbs ImbkenBBcpantschy weight, and preferably 5 to
30 parts by weight conpared to the 100 parts by weight of the total solid
matter in-hheércovleBedherskppeonpdsi(hean,) ap@Q32ke, The addi ti onal

col orant which can be used in conbination in the colored resin conposition
of the iaventhvhrheedboabtydhasespect Maktbhacactlertiesti cs that are suitable
for color filters. It naX be suitably selected froma dye, an organic

pi gnent Ardr any e Rby §aprehphghehenolf (netessarylate, miybehesedk witther singly
or in conbination of two or nore. The content is O to 60 parts by weight,
and pref EFEbPYABTY 628D/ patt SYBY L GeP §Rt cE6RParédct 6 VCROPEDG Ygarts by wei ght

of the t?tal solid matter |£Bthe golored resin conposition. Various

pi gment s &nd H5e5Y &7 6° deSEr T BRAXKer SPATHNAEF Y LPH633]

trimethylcyclohexyl (meth)acrylate, norbornyl (meth)acrylate,
norbornylmethyl (meth)acrylate, phenylnorbornyl
(meth)acrylate, cyanonorbornyl (meth)acrylate, isobornyl
(meth)acrylate, bornyl (meth)acrylate, menthyl (meth)acrylate,
pentyl (meth)acrylate, adamantyl (meth)acrylate,

dimethyladamantyl (meth)acrylate,
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The organic pignent that can be used in the invention is not specifically

limted,

and the exanples thereof include a pignent |ike an

ant hr aqui none- based pi gnent, a pht hal ocyani ne-based pi gnent, a

tri phenyl net hane- based pi gnent, a benzi m dazol one-based pignent, a
done- based pi gnent, an azo chel at e-based pi gnent, an azo-based
an i soi ndoline-based pignent, an isoindolinone-based pignent,

qui nacr i
pi gnent ,
pyr ant hr

-b [ : i ndant h -b d pignment, an
B b apyFrrr G 5agad B 24 it oABamt mareroe: based pi grent
fl hrone- b i t, I -b d pi t,, a perinone-base
bl ot . C BT RBONE Rl one: EACed Sp G BT 5 (IS 1 g Tdbed pi gnent . a
dioxazingggggggcghgqﬁg%hggggghg%%cridone-based pi gnent, and a
ased pigrent, and; “a

xant hene-

terms OftCEhQQlE?@§5heE§qnﬁﬁ%t§bQ%r%%a%féyE%J%?%kylene glycol

14, 15, 15: 1, 15: 2,

5:3,15:4,15: 6, 16,
mono (meth)acrylates having a terminal hydroxy group like

polyethylene glycol mono (meth)acrylate, polypropylene glycol
mono (meth)acrylate, and poly(ethylene glycol-propylene
glycol)monomethacrylate; polyalkylene glycol

mono (meth)acrylates having a terminal alkyl group like
methoxypolyethylene glycol monomethacrylate,
lauroxypolyethylene glycol mono (meth)acrylate,
octoxypolyethylene glycol polypropylene glycol

mono (meth)acrylate, nonylphenoxypolyethylene glycol mono
acrylate, nonylphenoxypolypropylene glycol mono acrylate, and
aryloxypolyethylene glycol polypropylene glycol

mono (meth)acrylate; unsaturated carboxylic acid aminoalkyl
esters like 2-aminoethyl acrylate, 2-aminoethyl methacrylate,
2-aminopropyl acrylate, 2-aminopropyl methacrylate,
3-aminopropyl acrylate, and 3-aminopropyl methacrylate;
unsaturated carboxylic acid glycidyl esters like glycidyl
acrylate, glycidyl methacrylate, 3,4-epoxybutyl
(meth)acrylate, (3,4-epoxycyclohexyl)methyl (meth)acrylate,
and 4-hydroxybutyl (meth)acrylate glycidyl ether; carboxylic
acid vinyl esters like vinyl acetate, vinyl propionate, vinyl
butyrate, and vinyl benzoate; unsaturated ethers like vinyl

methyl ether, vinyl ethyl ether, aryl glycidyl ether, and

14

a

a

, _ |"aKe pi gnent and a dyed | ake pignent which
i s obtai hedyByn) Q%?kf@_@&hb%@%‘tﬂ@/l@ﬁfex%?xﬁ%‘o%%h@f@c i%f&aas' ¢, dye, or a direct

dye with a precipitating agent ‘there re specific ‘exanpl es incl ude,

in



28, 29, 33, 35, 36, 56, 56:1, 60, 61, 61: 1,62, 63, 66,67, 68, 71,
72,73,74,75,76,78,79; Pigment Violet 1, 1:1, 2,

methallyl glycidyl ether; cyano vinyl compounds like
acrylonitrile, methacrylonitrile, a-chloroacrylonitrile, and
cyano vinylidenc; unsaturatced amidez or unsaturated imides 1ike
acrylamide, methacrylamide, o-chloroacrylamide, N-phenyl
maleimide, N-cyclohcexyl malcimide,
N-(meth)acryloylphthalimide, N-(2-hydroxyethyl)acrylamide,
N~ (2-hydroxyethyl)methacrylamide, and maleimide; aliphatic
conjugated dienes like 1,3-butadiene, isoprene, and
chloroprene, and; macromonomers having a monoacryloyl group or
a monomethacryloyl group at the terminal of a polymer molecular
chain like polystyrene, polymethyl acrylate, polymethyl
methacrylate, poly n-butyl acrylate, poly n-butyl methacrylate,
and polysilicone. The unsaturated monomer may be used either
singly or in combination of two or more.

[0028]

Further, a polymer having an additional unsaturated
double bond in the copolymer side chain is also useful.
Examples thereof include a compound which is obtained by
reaction of a maleic anhydride part of a copolymer between
maleic anhydride and a copolymerizable styrene, vinyl phenol,
acrylicacid, acrylic acidester, or acrylamide with an acrylate
having an alcoholic hydroxy group like hydroxyethyl acrylate
or an acrylate having an epoxy group like glycidyl methacrylate
followed by half-esterification, or a compound which is
obtained by reacting acrylic acid with a hydroxy group of a
copolymer between acrylic acid or acrylic acid ester and an

acrylate having an alcoholic hydroxy group like hydroxyethyl

15



2:2, 3, 3:1,3:3,5,5:1, 14, 15, 16, 19, 23, 25, 27, 29,31, 32, 37,
39, 42,44, 47, 49,50 and; Pi gnent Violet 3,

acrylate. Further, a urethane resin, a polyamide resin, a
polyimide resin, a polyester resin, and commercially available
ACA-200M (trade name, manufactured by Daicel), ORGA-3060 (trade
name, manufactured by OSAKA ORGANIC CHEMICAL INDUSTRY LTD.),
AX3-BNX02 (trade name, manufactured by NIPPON SHOKUBAI co.,
LTD.), UXE-3024 (trade name, manufactured by NIPPON KAYAKU CO.,
LTD.),UXE—BOOO(tradename,H@nufacturedkn/NIPRNﬂKAYAKUCO.,
LTD.), ZGA-287H (trade name, manufactured by NIPPON KAYAKU CO.,
LTD.), TCR-1338H (trade name, manufactured by NIPPON KAYAKU CO.,
LTD.), ZXR-1722H (trade name, manufactured by NIPPON KAYAKU CO.,
LTD.), ZFR-1401H (trade name, manufactured by NIPPON KAYAKU CO.,
LTD.), and ZCR-1642 (trade name, manufactured by NIPPON KAYAKU
CO., LTD.) can be also used.

[0029]

For producing the binder resin (copolymer) that is used
in the invention, a polymerization initiator isused. Specific
examples of the polymerization initiator that is used for
synthesis of a copolymer include a,o’ —azobis
(isobutyronitrile), 2,2"-azobis (2-methylbutyronitrile),
t-butyl peroctoate, di-t-butyl peroxide peroxo benzoyl methyl
ethyl ketone peroxide. The ratio of the polymerization
initiator used is 0.01 to 25 parts by weight compared to the
total of monomers used for synthesis of a copolymer. Further,
it is preferable to use an organic solvent explained below for
synthesis of a copolymer . However, a solvent having sufficient
dissolving power for a monofunctional monomer or a

polymerization initiator used should be employed. The
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4,27, 39. Pignent Blue 15:6 and Pignent Violet 23 are particularly
preferable as they have favorable col or and resistance, etc. [0034]
Exanpl es of the inorganic pignent that can be used in the

reaction temperature for synthesis of a copolymer is preferably
50 to 120°C, and particularly preferably 80 to 100°C. Further,
the reaction time is preferably 1 to 60 hours, and more
preferably 3 to 20 hours. The preferred acid value of the
copolymer is 10 to 300 (mgKOH/g), and the preferred hydroxy
value 1s 10 to 200 (mgKOH/g). When the acid value or the hydroxy
value is 10 or less, the developability is impaired. The weight
average molecular weight (Mw) of the copolymer is preferably
2000 to 400000, and more preferably 3000 to 100000. When the
weight average molecular weight is less than or equal to 2000
or more than or equal to 400000, the sensitivity and the
developability, etc. are impaired.

[0030]

According to the invention, the binder resin may be used
either singly or in combination of two or more. The content
of the binder resin of the inventionis 0.5 to 99 parts by weight,
and preferably 5 to 50 parts by weight compared to the 100 parts
by weight of the total solid matter in the colored resin
composition. When the content of the binder resin is less than
0.5 parts by weight, problems may arise that alkali
developability is impaired or surface contamination or film
residue occurs in an area other than a pixel-forming part.
[0031]

In case of radical polymerization, examples of the curing
agent used in the invention include a photopolymerization
monomer. In case of ion curing, examples include an epoxy resin

as wells as a melamine curing agent. Specific examples thereof
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invention are not specifically limted, and the exanples thereof include a
netal oxide, a netal sulfide, a sulfate salt, a netal hydroxide, and a

netal carbonate |ike conplex netal oxide pignent, carbon black, lowy
oxi di zed black titan, titan oxide, bariumsulfate, zinc oxide, |ead

sul fate, yellowcolored | ead, benyara, deep navy, navy, chrom um oxi de,

anti nony white, black iron, red |l ead, zinc sulfide, cadm umyellow, cadm um

red, zinc anese purple obalt purple, bariumsulfate, and nagnesi um
carbonatébCFEQ%S?’%ydroxye?ﬁgﬁd¢@QHﬁiﬂ?Q%H“ﬁé USEW 95P 1 GR%ent i on i s

ifically Lim t f includ idic dye, a
bas; CS853%@%‘529Fegegg‘;é??aggﬁﬁﬁ%‘%%iiweQﬁégé’rﬁhé‘%a?y@%ﬁﬁ%%‘6',@ %fsg% thol
dye, i I i hese,. .an soluble in an
o oan cOghete) e aatl eIl D e, R A BT e T

. . i | f.t i i r S a
organic %9&@@38%%% egy@'oilo %%'t@ﬁ%ldfﬁ%%%,a teecrraaettéi e‘?{eeg%g i

di spersion. | é I's well "known that e 1ns e in an

organi ¢ $RkvBNhcriontexamplieecan acidic &y o idRasHc dyer - an be nodi
fled to an am ne salt dye by reacting with an organic am™ne conpound (for

exanpl e, penproepytanineland (ethyl) hexyl apreopiemitaaGitth@romne) or to a dye
havi ng a sul fonam de group by reacting the sulfonic acid with the sane
organi c anineecbirpoundatEhepanicneryodirfited dyescards alsodsed for the
colored resin conposition of the invention. Mire specific exanples of the
dye incl ddegnipetrgrhsioblCoker (ndéx acSollvert, Bllyeedol3, 4, 5, 6, 23, 35,
36, 37, 38, 43, 48, 58, 59, 67, 70, 78, 98, 102, 104; Basic Blue 7; Acid
Bl ue 80, (B8thppcrrhdteasbasphenet ~dyéyrSoleventy VAidlmett18,acd;y Mital et 4, 5, 14
and; Basic Violet 10. [0037] , ,
bisphenol-F type epoxy di(meth)acrylate, bisphenol-fluorene
type epoxy di(meth)acrylate, ethoxylated trimethylol propane
tri(meth)acrylate, propoxylated trimethylol propane
tri(meth)acrylate, ethoxylated glycerin tri (meth)acrylate,
ethoxylated isocyanuric acid tri(meth)acrylate, ditrimethylol
propane tetra(meth)acrylate, ethoxylated pentaerythritol
tetra(meth)acrylate,
9,9-bis[4-(2-acryloyloxyethoxy)phenyl] fluorene, KAYARAD
RP-1040 (trade name, manufactured by NIPPON KAYAKU CO., LTD.),
KAYARAD DPCA-30 (trade name, manufactured by NIPPON KAYAKU CO.,

LTD.), UA-33H (trade name, manufactured by Shin-Nakamura

Chemical Co., Ltd.), UA-53H (trade name, manufactured by
Shin-Nakamura Chemical Co., Ltd. ), M-8060 (trade name,
manufactured by TOAGOSEI CO., LTD.); as a thiol-based monomer

for polymerization, TEMPIC (trade name, manufactured by Sakai
Chemical Industry Co., Ltd.), TMMP (trade name, manufactured
by Sakai Chemical Industry Co., Ltd.), PEMP (trade name,

manufactured by Sakai Chemical Industry Co., Ltd.), and DPMP
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As for the photopolynerization initiator added to the colored resin
conposition of the invention, that is used for photography nethod, an
initiator having sufficient sensitivity toward UV light emtted froma
ul trahigh pressure mercury lanp generally used as a |ight source for
exposure is preferable. Exanples thereof include a radical polynerizable
photoradical initiator and an ion curable photo-acid generator or a

hot o-b t F th I zation, 0 nerlzatlon
P oot o LSRR GRS WP e L S A et i Bl Gaf i ng even
h n i a e e
bhot opol Y1rar 1 2as 81 eeé‘n?e%%eﬁﬁ ; i %2@%5%% nEPLEG 10587 F%Eﬂrﬁ@@@n
fi I t e t her nzoi n
S opyl | erpeN-bpTH, CoReRenZ! b JREARAL N JRNAR %%%b@%@*fao%ﬂ?
benzoyl hkerzeste. estrer pEedustTof enzoykybenzeat ecyc“zé?m%w%n“ aiEt hyl

di phenyl sul fide, benzyl di rethyl ketal,” 2-butoxyeéethyl. -

- et hyl arPoobenzest &0, gmb%&tm@(taMegﬂl@y oretdwi CHEMQ&@@WS@PM
t hi oxant one, isopropyl thioxantone, dinethyl thioxantone, diethyl

t hi oxant ome, , dEPSoprapyb st hiEexanranex sdiomet hylcam mamethytsbernzoate, 1 1-

(4- dodecyl phenyl ) -2-hydroxy-2-net hyl propan-1-one,

1- hydr oxypeyclfehéxykpheryVaketnoApox y2 Repdmex yxa2-, matthy.l - |Siphemyd rofem- 1- one,
1- (4-isopropy|pheny|) - 2- hydr oxy- 2- net hyl propane-| - one, net hyl benzoyl

f or mat e, (2ragehpRme, (BapethyituliespbenEh)i-szomsiophral iaidpropareris GhigR 1C
2-benzyl-2-di met hyl am no-1- (4-norphol i nophenyl) -butanone-1, 2, 4-bis
(trichl of bReERYIFIC 602 pUE At HERGSheNyFyan Cienis sl fpfast raes  Ltd. ), 6-tris

trichloronmeth -1, 3, 5-s-triazine,
( etc., Zné as a melamine curing agent, methylolated melamine

and Mw-30 (trade name, manufactured by SANWA Chemical Co., Ltd.).
It may be used either singly or in combination of two or more.

The content is 1 to 80 parts by weight, and preferably 5 to 30

parts by weight compared to the 100 parts by weight of the total

solid matter in the colored resin composition.

[0032]

The additional colorant which can be used in combination
in the colored resin composition of the invention preferably
has spectral characteristics that are suitable for color
filters. It may be suitably selected from a dye, an organic
pigment and an inorganic pigment. If necessary, it may be used
either singly or in combination of two or more. The content
is 0 to 60 parts by weight, and preferably 5 to 30 parts by weight
compared to the 100 parts by weight of the total solid matter
in the colored resin composition. Various pigments and dyes
are described herein under.

[00331
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2, 4-bis (tribrononethyl) -6- (4" -methoxyphenyl) -1,3, 5-s-triazi ne, 2, 4
, 6-tris (tribronmonethyl) -1, 3, 5-s-triazine, 2, 4-bis (trichloronethyl)
-6- (1, 3-benzodioxol an-5-y1) -1, 3, 5-s -triazine, benzophenone, benzoyl
benzoate, 1- ( 4-phenyl sul fanyl phenyl ) butane-1 , 2-dion-2-oxinme-o-benzoat
e, 1- ( 4-nethylsul fanyl phenyl ) butane-1 , 2-dion-2-o0xine-o0-acetate, 1- (
4 -methyl sul fanyl phenyl ) butan-I-onoxi me-o-acetate , 4, 4 ' -bis

di et hyl am no benzophenone | ami no benzoic acid isoanyl ester,
b ot by 8t nd"BenE OFEL A T by LWt 2T BS BSed s 1. chl 5FoprnyT) 4.

4" 'tetE%Qh§P¥Cl%ic%ll bllnlga zoIeBN%baz %& hoq none- base gk%[aggf

and comrer Ci y avai I asl

II fact d
by N PPCK KAVAKU 00, LT %%‘%%ﬁaé%?é%%%%‘\éﬁ%‘ﬁg % (f‘r ade names, 4l
manuf act yhed shy MenGk «lapamr L1 dﬂé%a RGEHB%E%Qg GURE. 369 (trade

name, nanufactured by BASF Japan Ltd.), 9 EG (trade nane,

manuf act yrngdeby , BASbedapan datzdond ?ﬁ@ﬁ%ﬁﬂ-(érade name, manufactured
by BASF Japan Ltd.), | RGACURE OXE-02 (trade name, manufactured by BASF

Japan Lt du) nakREACUREBAGLO3 1 Gneade QaﬁEzoWﬁﬂ@ﬁ@@éubggeBYp5@§En€ﬁﬂﬁﬂ Ltd.),
TME-triazine (trade name, nmanufactured by SANWA Chem cal Co.,

bi i m dazeke-pmardf actmeed , by nKuksoedans IKaseibaCed dﬂghéntandquR-llo and

STR-1 (trade names, all manufactured by Respe Chem cal Co., Ltd.).
isoindolinone-based pigment, a pyranthrone-based pigment, an
indanthrone-based pigment, an anthrapyrimidine-based pigment,
a dibromoanthanthrone-based pigment, a flavanthrone-based
pigment, a perylene-based pigment, a perinone-based pigment,
a quinophthalone-based pigment, a thioindigo-based pigment, a
dioxazine-based pigment, a gquinarcridone-based pigment, and a
xanthene-based pigment, and; a lake pigment and a dyed lake
pigment which is obtained by insolubilization of an acidic dye,
a basicdye, or adirect dyewith a precipitating agent therefor.
More specific examples include, in terms of Color Index, Pigment
Blue 1, 1:2, 9, 14, 15, 15:1, 15:2, 15:3, 15:4, 15:6, 16, 17,
19, 25, 27, 28, 29, 33, 35, 36, 56, 56:1, 60, 61, 61:1, 62, 63,
66, ©7, 68, 71, 72, 73, 74, 75, 76, 78, 79; Pigment Violet 1,
1:1, 2, 2:2, 3, 3:1, 3:3, 5, 5:1, 14, 15, 16, 19, 23, 25, 27,
29, 31, 32, 37, 39, 42, 44, 47, 49, 50 and; Pigment Violet 3,
4, 27, 39. Pigment Blue 15:6 and Pigment Violet 23 are
particularly preferable as they have favorable color and
resistance, etc.

[0034]

Examples of the inorganic pigment that can be used in the
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[ 0038] For a thernosetting resin conposition enployed in an ink jet
nmet hod, etc. a therno-polynerization initiator is generally used. However,
i f necessary, a photopolynerization initiator can be also used in

conbi nati on. Exanpl es of the therno-polynerization initiator include an
azo- based conpound and an organi ¢ peroxi de conpound, such as

2,2'-azobi sisobutyronitrile, 2,2' -azobis (2, 4-dineéhylgaLeronifrile) 3d2,
2' -azobi,s_(2-nethyl butyronitri.l i.-t-butyl peroxide, dibenzo per oxi de,
and cuny nﬁéPéiﬁﬁe 5§c§§3a§§?ﬂﬂ§¥%ﬂ ly 1imit [ﬁﬂ%ﬁéhﬁz%ﬁ?Tﬁﬁ i tiator

i.t-h i gl i i nat i f if necessary.
The cont St T80 b T 5706” BAFFa B el Gl AR Br brF B S UL e o2 par te. by

wel ant canpated Hoqkhe 100 padl s MLl aelddhe Lolaloselid mmiler 1n the

colored resin conposition. [ o for the organic sol'vent used in
the inveskiaB, p 8geohyeMa MM BISUf T 16l eptosal phld iy O EHE ) +itan

constitutional conponents of the colored resin conposition, such as a
bi nder resiife, a4hai0pal YaeE| Zatl € crBAeNErs a BB 122RPRORPOI WEs b Zatd QN
lead, bengara, deep navy, navy, chromium oxide, antimony white,
black iron, red lead, zinc sulfide, cadmium yellow, cadmium red,
zinc, manganese purple, cobalt purple, barium sulfate, and
magnesium carbonate.
[0035]

The dye which can be used in the invention is not
specifically limited and examples thereof include an acidic dye,
a basic dye, a direct dye, a sulfide dye, a dye for dry-dyeing,
a naphthol dye, a reactive dye and a dispersion dye. Of these,
any dye soluble in an organic solvent can be suitably used.
However, a dye insoluble in an organic solvent can be also
suitably used after it is prepared as a dispersion.

[0036]

It iswell known that a dye insoluble in an organic solvent,
for example an acidic dye or a basic dye, can bc modified to
an amine salt dye by reacting with an organic amine compound
(for example, n-propylamine and ethylhexyl propionic acid
amine) or to a dye having a sulfonamide group by reacting the
sulfonic acid with the same organic amine compound. The
amine-modifiecd dyes can be also used for the colored resin
composition of the invention. More specific examples of the

dye include, in terms of Color Index, Solvent Blue 2, 3, 4, 5,

21



initiator, and also for the nonofunctional nononer or the pol ynerization
initiator used for the synthesis of a binder resin can be used. In
addition, a solvent capable of maintaining the dispersion stability even
when a pignment dispersion is prepared can be used. [0041] The
organi c solvent used in the invention is not specifically Iimted. Specific
exanpl es thereof include benzenes |ike benzene, toluene, and xyl ene;

|1 I [ th I I I d butyl |1 | ve;
ol 030l o aberic 36 o borths Iirke® nethyl5 Goblostt vel Goatat b02et ot -

| I . . but.yl | Iy t at e; I I
ﬁgnogfﬁyﬁgéﬁﬁgiﬂgggf?ggéggﬁxgéggfs fﬁé?ggﬁﬁygﬁﬁ%‘ﬁ%ﬁg%I %%ng%%fﬁ?mtether
acet at e, ypr,eRyl gne o9l yeah ;ronoethyl; ,ether. acetat &, an pufpy' ene gl ycol

.
nmonobutyl ether acetate; propionic acid esters 1ike nmethyl” methoxypropionic
acid, ethyhznethoxypropionic acid, nmethyl ethoxypropionic acid, and ethyl

et hoxypropionic acid; lactic acid esters |like nethyl |actate, ethyl

lactate, and butykolaghat ﬁhoéb@bh%h@@@zgu%w $ nhicke rdiethylene glycol
nononet hyl ether and di et hyl ene glycol nonoethyl ether; acetic acid esters

| i ke nethyloacat atejinethyboacet aheorande butybnacet at €haet herssdd ke, di met hyl
ether, diethyl ether, tetrahydrofuran, and di oxane; ketones |ike acetone,
met hyl epbhytogetphe, mametdyl abutylt ket oneavamd; syck obexanane s and;i@) cohol s

| i ke met hanol, ethanol, butanol, isopropyl alcohol, and benzyl al cohol.

[ 0042] toward UWHed adrtganiittsdl Yeomh aray thehisédpeethereshagtyrorldnp

conbi nation of two or nore. The use anopunt thereof is preferably 40 to
10000 paP®&ebylhiéi ghtd ande pFedlel altyrd90otan <000 pag tiss yradet gt €onpar ed
to the 100 Barts by meight of the total solid matter in the colored resin
conposi t FHRTPEBB4FIerect incipie gl B AHCH £Si Nl Worpbsik i o st atredigndent i on
is produced by m xing and, stirring.of bi nder, resin, a curing agent, a
photopol§ﬂé??%ﬁ??oﬁngn?PiéPBr?uﬁagﬁécP P& OGS FafE"EERPAIN® L and an or gani ¢
sol vent ._Musing a dissalver_or hompmi xer. In _addjtion, other pignents
or dyes %gég%eggaﬁeg?n?Fa 85éss%?§.€¢%m%9% OPRL¥TGREAE “0P a dye having | ow

SO|Ubili%%lzf%%ié§gi89n¥§5ﬁgpﬁknggm?ﬁﬂgﬁger%k?%hb SU%EHQeadé%PprOpriate

di spersa i sperser ['I'ke pa shaker, "and "t hen a ahd mi xed
with thes&@é?fﬁge£3§i@aﬁ@@99§ffﬁ@@ﬂMH1with,small exposure energy, can

be used in combination. Examples of the photopolymerization
initiator that can be used include, although not specifically
limited, benzil, benzoin ether, benzoin butyl ether, benzoin
propyl ether, benzophenone,
3,3"-dimethyl-4-methoxybenzophenone, benzoyl benzoate, ester
product of benzoyl benzoate, 4-benzoyl-4’-methyl diphenyl
sulfide, benzyl dimethyl ketal,
2-butoxyethyl-4-methylaminobenzoate, chlorothioxantone,
methyl thioxantone, ethyl thioxantone, isopropyl thioxantone,
dimethyl thioxantone, diethyl thioxantone, diisopropyl
thioxantone, dimethylaminomethylbenzoate,
1-(4-dodecylphenyl)-2-hydroxy-2-methylpropan-1l-one,

l-hydroxycyclohexylphenyl ketone,
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[ 0044] To the colored resin conposition of the invention, various
additives, for exanple, a filler, a surface active agent, a thernal

pol ymeri zation inhibitor, an adhesion pronoter, an anti-oxidant, a W
absor bing agent, and an aggregation inhibitor, can be further added, if
necessary. Further, to renove inpurities, etc. the colored resin
conposition of the invention may be subjected to mcrofiltration using a

filter, etc. after productiaon. [0045 Herei n bel ow, a nethod of
producing %ygﬁPé&“8F8€ggﬁlF 6ﬁqﬁﬂ§i§ﬂQH%ﬂf%1%ﬂ%rconposition of the
invention_is_explained. . First, the colored resin conposition of the
inventiog #2 gg% ed™ gpgegﬁHZtgh§@“§1&§¥ é%I%?{h%ﬁﬁ??éﬁhﬁ?%ﬁ?ﬁ?ﬂuﬂ a silicon
pl at e tomE@%yﬁEE%&%gic%%%ﬁ%t%f about 0.1 to 20 m and preferably 0.5 to 5 m
according to"a neth & such as’a spin coating, a roll coating, a slit and

Spi NNi Ngp-Acdhg1CaaliyNge A0 8 1RA%H LFQALI N %Mq{d%’ﬁt]_f}goéwgflor{ educed

pressure is cafried out according to the drying con n undef the

t enper at argeak y232t@ 14206 1ak1hd-a 60 -MIrpHPrS, el aFabliy, tamer af ure of
60 to 120C for 1 to 10 nig, in a reduced 5?es§hf§{cﬁ§a§erflif necessary.

Furt her, 2a4pbeshakiing 1breakrent )i-$ -qar-micat QUi Hsi-ng, 8 hol-plaie; or a
clean oven, etc. to forma film Next, radiation (for exanple, electronic
beam or ¥, | Rght ceamibe tednsildened,t hand -V 3,isght-d:si grieferabl e) is applied
through a certain nmask pattern by a commonl y-used photolithography nethod,
and devél dphent( tus bngmaneahueous -9dl’ utieam cofy guarfyage- 15c1 i res -ageid z i an
aqueous al kali solution, or an aqueous m xture solution of a surface active
agent anti®anZalfkértragent g osameitdd loutl., 3Dével-opneminmet hod i ncl udes a

di ppi ng net hod, a spraying nethod, a shower nethod, a paddle nethod, and an
ul t r asonf cATPoR (FELREACTERE LR YEombirat iPok erFerdds dam Be yal 'so. ehpl oy ed.

Non- exposed.area i s rennvgd by the devel opnent process, rinsed with water,
and post - bakf Ag"Er eAERERPRCRGF Cex RAPIFEY laP St & &per at ure of 130 to 300C
for 1 to rature of 150 to 250C for

1to 30 WA PRCnudP e do00e BPE PRt Bt ofie Tpxel S e oRS U SN ool o ed

curabl e éiln1of the invention. [0046]
1-(4-methylsulfanylphenyl)butane-1,2-dion-2-oxime-o-acetate,
1-(4-methylsulfanylphenyl)butan-l-onoxime-o-acetate,
4,4"-bis(diethylamino)benzophenone, p-dimethylamino benzoic
acid isocamyl ester, p-dimethylamino benzoic acid ethyl ester,
2,2"-bis(o-chlorophenyl)-4,4’,5,5" -tetraphenyl-1,2’-biimida
zole, diazonaphthoquinone-based initiator, and commercially
avallable KAYACURE-DMBI, KAYACURE-BDMK, KAYACURE-RBP-100,
KAYACURE-BMBI, KAYACURE-DETX-S, KAYACURE-EPA (trade names,
all manufactured by NIPPON KAYAKU CO., LTD.), DAROCURE 1173,
DAROCURFE 1116 (trade names, all manufactured by Merck Japan Co.
Ltd.), IRGACURE 907, IRGACURE 369 (trade name, manufactured by
BASF Japan Ltd.), IRGACURE 379 EG (trade name, manufactured by
BASFE Japan Ltd.), IRGACURE OXE-01 (trade name, manufactured by

BASE Japan Ltd.), IRGACURE OXE-02 (trade name, manufactured by
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Exanpl es of the surface active agent that can be used include

pol yoxyet hyl ene al kyl ether and pol yoxyal kyl ene al kyl ether. Exanples of
the al kali agent that can be used include sodi um carbonate, potassium

car bonat e, sodi um hydroxi de, potassi um hydroxi de, diethanol am ne, and

t et ramet hyl anmmoni um hydroxi de. In the invention, use of an aqueous sol ution
containing both the alkali agent and surface active agent is preferable.

Devel i s typical ' t at the t t t t t
of 10 0CA0E Br et bty 30006 KB bt ek AT nBSOH 130 £ B00Y Soc,
b 120 sec. .[0047 Th d product of th
ol or bd PESIn FBRDOS e of ST 156 v | G A (BBt BTGBl o 19 4%r s of a

liguid cexghal cbaplay deviceran OLgan G Bl A Splay, e oL & Splid-state

. . . e
i magi ng device used in a digi anmera, etc. e cotor fifters have

pat ter negublygngl webos Q0Ns] Skig ohnerer o BredueL 10 Lhe cplpred resin

conposition of the invention that is produced as descri bed above. 10048]

The |iquidichrystiakcdiugpbayydevisge ofhdheinventiand s produced to have a
structure in which a back Vight, a polarizing film a display electrode, a
liquid cfgsgall, an alignment film a common electrode, the color filter of
the invention, an a polarizing filmare lamnated in the order. Further,

t he organi ¢ ELFdi spltay rive sprraducede by ndi aposs hgi thengal ofed i1t en ik her
above or below a nmultilayered organic light emtting device. For exanple,

t he sol i destmtérddvagt ag adevéceotsopyoducedtbynfiorini g dhescpdrorrdi1¢ er

| ayer of the invention on a silicon wafer on which a transport el ectrode
and a phBEsdi ode W e T orifed e cand attvena | M e g hgnar i et oot enst tt frereon.

can be also used in combination. Examples of the
thermo-polymerization initiator include an azo-based compound
and an organic peroxide compound, such as
2,2"-azobisisobutyronitrile,

2,2"-azobis (2,4~-dimethylvaleronitrile),

2,2"-azobis (2-methylbutyronitrile), di-t-butyl peroxide,
dibenzoyl peroxide, and cumyl peroxyneodecanoate.

[0039]

The polymerization initiator may be used either singly
or in combination of two or more, if necessary. The content
is 0.5 to 50 parts by weight, and preferably 1 to 25 parts by
welght compared to the 100 parts by weight of the total solid
matter in the colored resin composition.

[0040]

As for the organic solvent used in the invention, a solvent
having sufficient solubility for the constitutional components
of the colored resin composition, such as a binder resin, a

photopolymerizable monomer, and a photopolymerization
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EXAMPLES [ 0049] The invention is explained in greater detail in view
of the follow ng Exanples, but it is not limted by the Exanples. Further,
"% in the Exanples indicates "%by weight", unless specifically described
ot herwi se. As spectroscopic characteristics, spectral transmission ratio
was neasured by using a spectrophotoneter "Shimadzu Corporation UV-3150"
and chromaticity was estinmated based on the XYZ Col or System Accordingly,

t he resistance of the colore %@o was eval uat ed. [0050]

Synt het i & "EXaRHCE 7 1 308y REREs TS Toft o MO THA 2= 1) O 2Ch SHR 601 T o it 12 2]

polymerization initiator used for the synthesis of a binder
resin can be used. In addition, a solvent capable of
maintaining the dispersion stability even when a pigment
dispersion is prepared can be used.

[0041]

The organic solvent used in the invention is not
specifically limited. Specific examples thereof include
benzenes like benzene, toluene, and xylene; cellosolves like
methyl cellosolve, ethyl cellosolve, and butyl cellosolve;
cellosolve acetic acid esters like methyl cellosolve acetate,
ethyl cellosolve acetate, and butyl cellosolve acetate;
propylene glycol monoalkyl ether acetic acid esters like
propylene glycol monomethyl ether acetate, propylene glycol
monoethyl ether acetate, and propylene glycol monobutyl ether
acetate; propionic acid esters like methyl methoxypropionic
acid, ethyl methoxypropionic acid, methyl ethoxypropionic acid,
and ethyl ethoxypropionic acid; lactic acid esters like methyl
lactate, ethyl lactate, and butyl lactate; diethylene glycols
like diethylene glycol monomethyl ether and diethylene glycol
monoethyl ether; acetic acid esters like methyl acetate, ethyl
acetate, and butyl acetate; ethers like dimethyl ether, diethyl
ether, tetrahydrofuran, and dioxane; ketones like acetone,
methyl ethyl ketone, methyl butyl ketone, and cyclohexanone,
and; alcohols like methanol, ethanol, butanol, isopropyl
alcochol, and benzyl alcohol.

[0042)]
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Conpoundl (1) 1-Brononaphthal ene (12.42 g, 0.06 nol),

cycl ohexylam ne (6.55 g, 0.06 nol), sodiumt-butoxide (8.07 g, 0.08 nol),
Pd2(dba)3 ((trisdi benzylidene acetone) dipall adi um (0), manufactured by
Tokyo Chem cal Industry Co., Ltd., 0.003 eq. conpared to _

1- br ononapht hal ene), and BINAP ( () -2,2' -bis (diphenyl phosphino) -1,1'

- bi napht hyl, manufactured by Tokyo Chemical Industry Co., Ltd., 0.008 eq.

conpared to 1-fhrononaphthal ene) were dissolved in 120 mL tol uene and
strPred at 65C9%8ro§g 86?550 Fter PﬁﬁtketﬁéegeﬁﬁéFﬁi F@jmﬁé’bﬁbddht back to

t he room, r The reaction so tion was fi ed u a col um and
the fi |te%§§R§O?E$I0n wad Cdicdt MFEd un Sruﬁgdﬁ@88n5r§é§ﬁﬁg t& obtain the

CO”poundp}e%é%a§19’4843@-166%%“Ha1hgy%g?%%Hgﬁ%ﬂ”gké Sle%ergkly 100 to

1000 parts by weight compared to the 100 parts by weight of the
total solid matter in the colored resin composition.
[0043]

The colored resin composition of the invention is
produced by mixing and stirring of a binder resin, a curing agent,
a photopolymerization initiator, a specific colorant compound,
and an organic solvent, etc. using a dissolver or a homomixer.
In addition, other pigments or dyes can be added, if necessary.
However, a pigment or a dye having low solubility is first
converted into a dispersion by using an appropriate dispersant
with a disperser like paint shaker, and then added and mixed
with the colored resin composition.

[0044]

To the colored resin composition of the invention,
variousadditives,forexample,eafiller,eisurfaceactiveagent,
a thermal polymerization inhibitor, an adhesion promoter, an
anti-oxidant, a UV absorbing agent, and an aggregation
inhibitor, can be further added, if necessary. Further, to
remove impurities, etc. the colored resin composition of the
invention may be subjected to microfiltration using a filter,
etc. after production.

[0045]
Herein below, a method of producing a cured product from

the colored resin composition of the invention is explained.
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(2) Compound 1 (4.51 g, 0.02 nol) obtained fromthe Synthetic Exanple 1-
(1) , 4, 4 -bis (diethylam no) benzophenone (6.49 g, 0.02 nol), and
oxyphosphorus chloride (3.37 g, 0.022 nol) were dissolved in 8 niL toluene,
and the m xture solution was reacted for 4 hours at 60C. The tenperature
was brought back to the roomtenperature, and then liquid separation was
carried out by adding water. The organic Iayer was concentrated under

duced btain the Co .2 ( 90 0052]
(3) uégnp% %urtie]%éoéjoaor%£6ﬁsﬁrﬁl‘3q@g¥ 4 omgw@@ﬁﬁ%@% i€ Baple 1.(2)
di d t tio ano
BﬁZerlzf?rygng Eo? |§sgr§Pﬁ§Sual g?ﬁ?l%abfé éﬁ?cﬁ%ﬁ %7Sb bfen plé

LristrifLuoremethanesylfo thide: cesi um salf Qkyed,hn @ aixture
gpnﬁ ne?ﬁ dd%e o Afte

sol uti on of DM anol (10 nm) wa ere

stirringcfok pmr%w@gm?uageg rlag@mags@&hﬁg’g %g yl?r&(}é:giﬁ&‘,t ed gyystals

were filtered, washed water, and dried
trlStrlfbu@t@ﬁ@ﬁhﬁ%ﬁ%ﬁ]EQ@Yépﬂﬁﬁbhgeeﬁaﬁ% @5a£@§%é %ngag @@a@ﬁﬁ%ue

crystal (i.e., triaryl nmethane conpound 2-A) Synt hetic

Exanmpl e 2héayntiheshsg ofid€onpedide4- ﬁ¢e£§h6€1ﬁﬁ|c§@fﬂﬁﬁaaﬂﬂ according
to the drying condition under the temperature of 23 to 150°C
for 1 to 60 min, more preferably temperature of 60 to 120°C for
1 to 10 min, in a reduced pressure chamber, if necessary.
Further, a pre-baking treatment is carried out by using a hot
plate or a clean oven, etc. to form a film. Next, radiation
(for example, electronic beam or UV light can be considered,
and UV light is preferable) is applied through a certain mask
pattern by a commonly-used photolithography method, and
development using an aqueous solution of surface active agent,
an aqueous alkalli solution, or an aqueous mixture solution of
a surface active agent and an alkali agent is carried out.
Development method includes a dipping method, a spraying method,
a shower method, a paddle method, and an ultrasonicationmethod,
and a combination thereof can be also employed. Non-exposed
area is removed by the development process, rinsed with water,
and post-baking treatment, for example, at the temperature of
130 to 300°C for 1 to 120 min, and more preferably at the
temperature of 150 to 250°C for 1 to 30 min, is carried out to
obtain the pixels consisting of the colored curable film of the
invention.

[0046]
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H2N  Compound 3 (1) 1-Brononaphthal ene (12.42 g, 0.06 nol),

3-am nopentane (5.75 g, 0.06 nol), sodiumt-butoxide (8.07 g, 0.08 nol),
Pd2(dba)3 (0.003 eq. conpared to 1-brononaphthal ene), and BI NAP (0. 008 eq.
conpared to 1-brononapht hal ene) were dissolved in 120 nlL tol uene and
stirred at 70C for 5 hours. After that, the tenperature was brought back to
the room tenperature. The reaction solution was filtered using a colum
and the filter d sol utio ) dlstllled under reduced pressure to obtain
the Conpound 3 {T@p e@ 35$§ Féé @Fe active agent that can be used

include polyoxyethylene alkyl ether and polyoxyalkylene alkyl
ether. Examples of the alkali agent that can be used include
sodium carbonate, potassium carbonate, sodium hydroxide,
potassium hydroxide, diethanolamine, and tetramethylammonium
hydroxide. In the invention, use of an aqueous solution
containing both the alkali agent and surface active agent is
preferable. Development process is typically carried out at
the treatment temperature of 10 to 50°C, preferably 20 to 40°C,
for treatment time of 30 to 600 sec, more preferably 30 to 120
sec.

[0047]

The cured product of the colored resin composition of the
invention is useful for color filters of a liquid crystal
display device, an organic EL display, or a solid-state imaging
device used in a digital camera, etc., and the color filters
have patterned blue pixels consisting of the cured product of
the colored resin composition of the invention that is produced
as described above.

[0048]

The liquid crystal display device of the invention is
produced to have a structure in which a back light, a polarizing
film, a display electrode, a liguid crystal, an alignment film,
a common electrode, the color filter of the invention, an a
polarizing film are laminated in the order. Further, the
organic EL display is produced by disposing the color filter

either above or below a multilayered organic light emitting
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[ Chem cal Formula 5] NH Compound 3Conpound 4 (2) Conpound 3
(4.27 g, 0.02 nol) obtained fromthe Synthetic Exanple 2-(1),

4, 4" - bi s(di et hyl am no) benzophenone (6.49 g, 0.02 nol), and oxyphosphorus
chloride (3.37 g, 0.022 nol) were dissolved in 8 nL toluene, and the

m xture solution was reacted for 3 hours at 60C. The tenperature was
brought back to the roomtenperature, and then |liquid separation was
carried addi ng wat e The organlc | ayer was concentrat ed under

reduced §F¥§§ﬁre ?%ro%F%?BE?het%ﬁnﬁB nd ﬁtéifhénglQQ%ﬁevﬁg§55Fl ) (2 (3)
Co d 4 005, bt e IC a e was
di S‘SSFCe oy e R hen CoRonat bt L8 of%ﬁr%r%tﬁmaﬁsp 95 o)

2.94
Under r£if§k QQMQ%§§§h%b 11% §9£Hg889t éﬁ %gade ISS ﬁ% dt??ﬁ%9%1xture

trlstrlf uor onret hanesul fonyl net'’hide ¢ Srum sar

sol utiongof BMELE3, ”%%da@ge%ehgﬂﬂ%be%% L) 4as, added Lhereto. After

stirring for three hours under

EXAMPLES
[0049]

The invention is explained in greater detail in view of
the following Examples, but it is not limited by the Examples.
Further, “%” in the Examples indicates “% by weight”, unless
specifically described otherwise. As spectroscopic
characteristics, spectral transmission ratio was measured by
using a spectrophotometer “Shimadzu Corporation UV-3150” and
chromaticity was estimated based on the XYZ Color System.
Accordingly, the resistance of the colored material was
evaluated.

[0050]

Synthetic Example 1 (synthesis of Compound 2-A)

{ g ___.._*Q”“
T L

Compound 1

[Chemical Formula 2]

(1) 1-Bromonaphthalene (12.42 g, 0.06 mol),
cyclohexylamine (6.55 g, 0.06 mol), sodium t-butoxide (8.07 g,

0.08 mol), Pdy(dba)s ((trisdibenzylidene acetone) dipalladium
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at 60C, the precipitated crystals were filtered, washed with water, and
dried to obtain 3.5 g of tristrifluoronethanesul fonyl nethide salt of the
Conmpound 4 as a blue crystal (i.e., triarylmethane conpound 4-A). [0056]
Synthetic Exanple 3 (synthesis of Conpound 8-A) [Chem cal Formula 6]
Conpound 5 (1) NEthylaniline (12.12 g, 0.10 nol), bronocycl ohexane
(97.83 g, 0.60 nol), potassium carbonate (48.37 g, 0.35 nol), and copper

001 de (1530 Bypfyob oL Y5IF, dissoled 1 O (10 u) apdfeagt s or 3
G chi or oRet hARSETRE 1 Cr Sre Wae RUREI I e Uhdeh 4 Sduced pr essure (o
Feduced Br6sar o L8 GHTA T He CerpRung S e & TaVgol: Eorpound (11, 45 g
56% . [0Raflractured by Tokyo Chemical Industry Co., Ltd., 0.008 eq.
compared to l-bromonaphthalene) were dissolved in 120 mL
toluene and stirred at 65°C for 3 hours. After that, the
temperature was brought back to the room temperature. The
reaction solution was filtered using a column and the filtered
solution was distilled under reduced pressure to obtain the
Compound 1 (12.8 g, 94%).
[0051]

[Chemical Formula 3]

L, ;
‘ ng —

Compound 1

Compound 2

(2) Compound 1 (4.51 g, 0.02 mol) obtained from the
Synthetic Example 1-(1), 4,4’ -bis(diethylamino)benzophenone
(6.49 g, 0.02 mol), and oxyphosphorus chloride (3.37 g, 0.022
mol) were dissolved in 8 mL toluene, and the mixture solution
was reacted for 4 hours at 60°C. The temperature was brought
back to the room temperature, and then liquid separation was
carriedout by addingwater. The organic layer was concentrated

under reduced pressure to obtain the Compound 2 (11.3 g, 99%).
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[ Chem cal Fornula 7] Compound 5 (2) To a mixture of the
Compound 5 (11.20 g, 0.06 nol) obtained fromthe Synthetic Exanple 3-(1)
and conc. hydrochloric acid (2.54 g, 0.07 nol), formalin (2.35 g, 0.03 nol)
was slowy added dropwi se and reacted for 12 hours at 80C. 10 niL of

di chl ormet hane and 50 nL of water were added thereto and neutralized by
addi ng an aqueous sol ution of sodi um hydroxide. The dichl oronethane |ayer
was extr?éb % and concentrated under reduced pressure to obtain the
Conpound %é.og g, 96% . [0058] [Chemical Formula 8] (,)

(3) Compound 2 (2.5 g, 0.004 mol) obtained from the
Synthetic Example 1-(2) was dissolved in a mixture solution of
water (2 mL) and methanol (30 mL). Under stirring for
dissolving, a solution in which 2.87 g of
tristrifluoromethanesulfonyl methide cesium salt is dissolved
in a mixture solution of DMF (2 mL) and methanol (10 mL) was
added thereto. After stirring for three hours under heating
at 60°C, the precipitated crystals were filtered, washed with
water, and dried to obtain 2.8 g of
tristrifluoromethanesulfonyl methide salt of the Compound 2 as
a blue crystal (i.e., triarylmethane compound 2-2A).

[0053]

Synthetic Example 2 (synthesis of Compound 4-A)

Br /( \j\NH
"o CC

Compound 3

[Chemical Formula 4]

(1) 1-Bromonaphthalene (12.42 g, 0.06 mol),
3-aminopentane (5.75 g, 0.06 mol), sodium t-butoxide (8.07 g,
0.08 mol), Pdy(dba)sz (0.003 eq. compared to 1-bromonaphthalene),
and BINAP (0.008 eqg. compared to l-bromonaphthalene) were
dissolved in 120 mL toluene and stirred at 70°C for 5 hours.

After that, the temperature was brought back to the room
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)L. Conpound 6 Conmpound 7 (3) Conpound 6 (4.27 g, 0.02 nol)
obtained fromthe Synthetic Exanple 3-(2) was dissolved in 140 nL of

i sopropyl al cohol, added with chloranyl (3.16 g, 0.013 nol) and a 25%
aqueous sol ution of sodi um hypochlorite (9.35 g), and reacted for 7 hours
at 75C. The tenperature was brought back to the roomtenperature, and the
reaction solution was filtered under reduced pressure to renove the
precipit%tes. The filtrate was . concentrated under reduced pressure and the

resi dues "WBPETAIESEI vetl T if PG déReS ] chﬁgﬁﬁﬁsfé&FeFFﬁé§SMQQFi%ﬁ?*ﬁ&geous
sol uti on_of, sodi hydr oxi de, .The tol yene | ayer s concentrated under
reduced Sggggﬁ?g%ggléﬁﬁaﬁﬁ PﬁéOEb%%%ﬁﬁﬁﬂfJ€f¥§ﬁn§%r5§@ uced pressure

to obtain the Compound 3 (12.2 g, 95%).

[0054]

[Chemical Formula 5]

I/
\ /
Is)

\__7
-

I Lot

,\\+L )—»«w—-—

@ ’}‘\ )N LN ; N,
\

Compound 3 Compound 4

(2) Compound 3 (4.27 g, 0.02 mol) obtained from the
Synthetic Example 2-(1), 4,4’-bis(diethylamino)benzophenone
(6.49 g, 0.02 mol), and oxyphosphorus chloride (3.37 g, 0.022
mol) were dissolved in 8 mL toluene, and the mixture solution
was reacted for 3 hours at 60°C. The temperature was brought
back to the room temperature, and then liquid separation was
carriedout by addingwater. Theorganic layer was concentrated
under reduced pressure to obtain the Compound 4 (11.01 g, 99%).
[0055]

(3) Compound 4 (3.0 g, 0.005 mol) obtained from the
Synthetic Example 2-(2) was dissolved in a mixture solution of
water (10 mL) and methanol (40 mL). Under stirring for
dissolving, a solution in which 2.94 g of
tristrifluoromethanesulfonyl methide cesium salt is dissolved
in a mixture solution of DMF (3 mL) and methanol (20 mL) was

added thereto. After stirring for three hours under heating
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[ 0059]

[ Chem cal Fornula 9] NH NH

at 60°C, the precipitated crystals were filtered, washed with

water, and dried to obtain 3.5 g of
tristrifluoromethanesulfonyl methide salt of the Compound 4 as

a blue crystal (i.e., triarylmethane compound 4-3A).

[0056]

Synthetic Example 3 (synthesis of Compound 8-A)

[Chemical Formula 6]

Loy G

Compound 5

(1) N-Ethylaniline (12.12 g, 0.10 mol), bromocyclohexane
(97.83 g, 0.60 mol), potassium carbonate (48.37 g, 0.35 mol),
and copper iodide (1.90 g, 0.01 mol) were dissolved in DMF (10
mL) and reacted for 3 days at 120°C. After that, the temperature
was brought back to the room temperature. The inorganic salt
obtained after filtration was washed with dichloromethane.
The filtrate was concentrated under reduced pressure to obtain
a crude product, which was then purified by distillation under
reduced pressure to obtain the Compound 5 as a target compound
(11.45 g, 56%).
[0057]

[Chemical Formula 7]
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Conmpound 3 Conmpound 7 Conpound 8 (4) Conpound 3 (1.26 g, 0.006
nol ) obtained fromthe Synthetic Exanple 2- (1) , Conpound 7 (2.55g, O .
006 nol) obtained fromthe Synthetic Exanple 3-(3), and oxyphosphorus
chloride (1.0 g, 0.0065 nmol) were dissolved in 3 nL toluene, and the

m xture solution was reacted for 7 hours at 60C. The tenperature was
brought back to Lhe roomtenperature, and then |liquid separation was
carried out by adding water. The organic | ayer was concentrated under
reduced presifti\to obtain the Conpound 8 (3.86 g, 98% . [0060]

[%:] + HjiH —— [::]\N/ﬂli[/\1lli\w:gi:j
P
Compound § Compound 6

(2) To a mixture of the Compound 5 (11.20 g, 0.06 mol)
obtained from the Synthetic Example 3-(1) and conc.
hydrochloric acid (2.54 g, 0.07 mol), formalin (2.35 g, 0.03
mol) was slowly added dropwise and reacted for 12 hours at 80°C.
10 mL of dichlormethane and 50 mL of water were added thereto
and neutralized by adding an aqueous solution of sodium
hydroxide. The dichloromethane layer was extracted and
concentrated under reduced pressure to obtain the Compound 6
(12.09 g, 96%).

[0058]

[Chemical Formula 8]

L0 — OO0
‘) Compound & k‘ /) Compound 7 L\

(3) Compound 6 (4.27 g, 0.02 mol) obtained from the
Synthetic Example 3-(2) was dissolved in 140 mlL of isopropyl
alcohol, added with chloranyl (3.16 g, 0.013 mol) and a 25%
aqueous solution of sodium hypochlorite (9.35 g), and reacted
for 7 hours at 75°C. The temperature was brought back to the
room temperature, and the reaction solution was filtered under

reduced pressure to remove the precipitates. The filtrate was
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(5) Conpound 0 (3.93 g, 0.006 nol) obLained fromthe Synthetic Exanple
3-(4) was dissolved in a mxture solution of water (10 nL) and net hanol (40
m.). Under stirring for dissolving, a solution in which 3.21 g of
tristrifluoronmethanesul fonyl nethide cesiumsalt is dissolved in a mxture
solution of DVF (3 nL) and nethanol (20 nL) was added thereto. After
stirring for three hours, the precipitated crystals were filtered, washed
with water, and dried to obtain 1.62 g of the tristrifluoronethanesul fonyl

met hi de SEPECEF TPHE SCHREInd 58/ UsE h ISR Wry st (1S £S5 199%F et hane
compound 8- A) . 061 Synt heti.c le 4 roducti on of binder
rean (cgggﬁé%g%%)ln]tOluefg §¥§%Wﬁﬁ?q4iﬁEQ%xﬂ3@%§§kygi6@@ ofURethyl ethy
ket one, hacryl i ¢ id, - g b | nmethacrylate, and 1 g of

a, a' -a%géggq Pg§%u5§¥%ﬁ?%3§%%?”ﬁ§%% agggd%gééeﬁthggg% &5? was i ntroduced

he f ' d L - i sed
to the fLaskchora3Q4mRqHR ?EdﬁEbngggsFEQQ ES"BBEQEHr§h§§é%@§§Q%§a%Se to

80C and the stirring was continue our hours at 8 ce the
reaction (iysicogpl eted, the m xture was cooled to the roomtenperature to
obtain a col orless, transparent, and honogeneous copol ynmer sol ution. The
copol ynerosebygti on was then precipitated in 1 : 1 mxture solution

contai ning i sopropyl alcohol and water and filtered. The solid matter was
extract edCardideiledotroudbt &ln t he copol yner (A). Wi ght average nol ecul ar
wei ght of the copolyner (A) obtained as converted to | ystyrene was 18000
and the acid value was 152. [0062] Exanple 1 jfi

~

BN + (j@jkmd, %C,@A
NN ~F ‘N'J\\/ Ry

I}JH

J L LA UL
Compound 3 Compound 7 ) Compound 8 K

(4) Compound 3 (1.26 g, 0.006 mol) obtained from the
Synthetic Example 2- (1), Compound 7 (2.55qg, 0.006 mol) obtained
from the Synthetic Example 3-(3), and oxyphosphorus chloride
(1.0 g, 0.0065 mol) were dissolved in 3 mL toluene, and the
mixture solution was reacted for 7 hours at 60°. The
temperature was brought back to Lhe room temperature, and Lhen
liquid separation was carried out by adding water. The organic
layecr was concentrated under reduced pressure to obtain the
Compound 8 (3.860 g, 98%).

[0060]

(5) Compound 8 (3.93 g, 0.006 mol) oblained from the
Synthetic Example 3-(4) was dissolved in a mixture solution of
water (10 mL) and methanol (40 mlL). Under stirring for
dissolving, a solution in which 3.21 g of

tristrifluoromethanesulfonyl methide cesium salt is dissolved
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5.4 g of the copolyner (A) as a binder resin, 6 g of KAYARAD DPHA (trade
name: manufactured by N PPON KAYAKU CO., LTD.) as a photopol ynerizabl e
nmononer, 1 . 5 g of I RGACURE 907 (trade nane : manufactured by BASF Japan
Ltd.) and 0.6 g of KAYACURE-DETX-S (trade nane: nmanufactured by N PPON
KAYAKU CO., LTD.) as a photopol ynerization initiator, 1.2 g of the Conpound
2-A obtained fromthe Synthetic Exanple 1-(3) as a dye, and 20 g of

| oh d 8.6 ne_gl ycol nononet hyl ether acetate as
ol vent s Lerem sl B R OGS Ao ot L (6 bLFAR e HEaBF to £b1 BF a'a ear n

. 063 4 f d
Fol oo 5808 ¢ %%%shgri”éfgff %gérf aGei ?Bﬁsssﬁp 6§e;§hﬁﬁéfé%%ﬁp|gsl
0 e
g;ﬁ?ﬁétf?§%xaﬁgfggggog?98%aﬁs We %aQQ%qgfe%t W? é“géneigﬁﬁﬁbs???on as
the Exampkecd exceptat Ratl %Qeg%%p%%dt ;ét'ﬁ x{]h%r%}%lcfmgfmgg%%f

of the Synthetic Exanple
the bl uenpigreat sgﬂﬁp%ﬁfskﬁlé @Bmtp%%n@@p%rsatal \bq@%rw o bel gw was added to

obtain the blue colored resin conmposition of the invention. [0064]
Conpar at tveabxampkBahe compound 8-A).

[0061]

Synthetic Example 4 (production of binder resin
(copolymer) )

To a 500 mL four neck flask, 160 g of methyl ethyl ketone,
10 g of methacrylic acid, 33 g of benzyl methacrylate, and 1
g of a,a’ -azobis (isobutyronitrile) were added and nitrogen gas
was introduced to the flask for 30 min under stirring. The
temperature was then raised to 80°C and the stirring was
continued for four hours at 80 to 85°C. Once the reaction is
completed, the mixture was cooled to the room temperature to
obtain a colorless, transparent, and homogeneous copolymer
solution. The copolymer solution was then precipitated in 1 :
1 mixture solution containing isopropyl alcohol and water and
filtered. The solid matter was extracted and dried to obtain
the copolymer (A). Weight average molecular weight of the
copolymer (A) obtained as converted to polystyrene was 18000
and the acid value was 152.
[0062]

Example 1

5.4 gof the copolymer (A) as a binder resin, 6 g of KAYARAD

DPHA (trade name: manufactured by NIPPON KAYAKU CO., LTD.) as
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After mxing with conposition ratio of C. |. Pignent Blue 15:

6/ AJI SPER- PB821/ 5OL5PERSE 5000/ PGVEA - 15.0/6.0/1.0/78.0 (weight ratio),
400 parts by weight of zirconia beads (0.3 nm were added. After treating
for 60 mn using a paint shaker followed by filtration, the blue pignent

di spersi on was obtained. [0065] Conparative Exanple 2: It has the
sane conposition as the Exanple 1 except that the Conmpound 2-A is changed
to Basic Blue 7. ol ored resin conposition obtained from

0066] Th
t he aboy@fﬁﬁyéﬁﬁ WFE{fqﬁl%é@HBHEng on 9t e 1§GBSTREt €0 add reds ertRd to
P ot - ex et P HE BAORY LR El T i ohoa et - EnS sanob i T EET St i o
t ai ni i t, I j t r,.an ted at 200C to
ot arn n B adBunpRes ARG 0GR o BRSO P Ion T G hetF (5 & i ne

and 5pac§h8@5%??9m@&ﬁ%a&%§%{F%HQQaQ%r5 qﬁ%”%;&ﬁ§%ﬁﬂ§g%9§§%ﬁ?%i \g, of pi xel s

were not iden i ed. hus,. was fouﬁd t hat |p can ( for col or
filters bpeaansal kdost ahe 50REhBY:derkeRpnBer eig)highargsol ulihom sy

requi red. [0067] Evaluation of heat resistance
of cyclohexanone and 8.6 g of propylene glycol monomethyl ether
acetate as solvents were admixed with one another to obtain the
blue colored resin composition of the invention.
[0063]

Examples 2 to 4 were performed as follows.

Example 2: It has the same composition as the Example 1
except that the Compound 2-A is changed to the Compound 4-A of
the Synthetic Example 2-(3).

Example 3: It has the same composition as the Example 1
except that the Compound 2-A is changed to the Compound 8-A of
the Synthetic Example 3-(5).

Example 4: To the Example 2, 19 g of the blue pigment
dispersion of the Comparative Example 1 below was added to
obtain the blue colored resin composition of the invention.
[0064]

Comparative Example 1

After mixing with composition ratio of C. I. Pigment Blue
15:6/AJISPER-PB821/SOLSPERSE 5000/PGMEA = 15.0/6.0/1.0/78.0
(weight ratio), 400 parts by weight of zirconia beads (0.3 mm)
were added. After treating for 60 min using a paint shaker
followed by filtration, the blue pigment dispersion was

obtalned.
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Simlar to those described above, the substrate for eval uation of heat

resi stance was prepared by coating each conposition on a glass substrate,
carrying out whole exposure, and treating the substrate at 200C for 5 nmin
for post-baking. Thereafter, each evaluation was carried out as described
bel ow. First, spectral transm ssion ratio of the substrate for

eval uation was determ ned by using a spectrophotoneter and chromaticity was
estinategﬁg%é d on the XYZ Col or System Thereafter, the substrate for

eval uat i treated at 200C for 60 mn and spectral transm ssion rgt;o
was neasured again. Finall th ol di fference (AEab) was estinmted for
eval uation of 8I§PaF8§%gFa %aemp% ul ?é i ﬁg‘gts?”@%i G GPvEREin the

(Tité;g) 1. gLONGSL | Tahl& dknlabl g, Teyal yatd onaresults, of jheat resistance
7.
[0066]

The colored resin composition obtained from the above
(Example 1 to 4) was coated on the substrate and subjected to
pre-baking under condition of 80°C x 100 sec. After that, it
was cured by light exposure through a mask, developed with an
aqueous alkali solution containing a surface active agent,
rinsed with water, and heated at 200°C to obtain a blue colored
pattern. The blue colored pattern obtained is a line and space
patternwith resolution of 5 um and residues or peeling of pixels
were not identified. Thus, it was found that it can be applied
for color filters for a solid-state imaging device wherein high
resolution is reguired.

[0067]

Evaluation of heat resistance

Similar to those described above, the substrate for
evaluation of heat resistance was prepared by coating each
composition on a glass substrate, carrying out whole exposure,
and treating the substrate at 200°C for 5 min for post-baking.
Thereafter, each evaluation was carried out as described below.

First, spectral transmission ratio of the substrate for
evaluation was determined by using a spectrophotometer and
chromaticity was estimated based on the XYZ Color System.

Thereafter, the substrate for evaluation was treated at 200°C
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Example 1 2.6 Exanple 2 2.9 Exanple 3 2.5 Exanple 4 1.7 Conparative Exanple
1

for 60 min and spectral transmission ratio was measured again.
Finally, the color difference (AEab) was estimated for
evaluation of heat resistance.

Results of heat resistance are given in the Table 1.

[0068]
[Table 1]
Table 1 Evaluation results of heat resistance
(AEab)
2.6
Example 1
2.9
Example 2
2.5
Example 3
1.7
Example 4
' 0.7
Comparative Example 1
Comparative Example 2 41.9

[0069]

According to the Table 1 in which results of the heat
resistance evaluation are given, it was found that the Examples
1 to 4 of the invention show better results than the Comparative
Example 2 using the same dye. It can be a natural result with
respect to the Comparative Example 1, as it contains a pigment.
The Example 4, in which a mixture with a pigment is used, also
showed good resistance. The good results are maintained even
when it is admixed with a pigment without yielding any
precipitation, and therefore the dye-based colorant compound
of the invention is shown to have a wide-range applicability.
[0070]

Based on the results obtained above, it was found that
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0.7 Conparative Exanple 2 41.9 [0069] According to the Table 1 in
which results of the heat resistance evaluation are given, it was found
that the Exanples 1 to 4 of the invention show better results than the
Conparative Exanple 2 using the sanme dye. It can be a natural result with
respect to the Conparative Exanple 1, as it contains a pignent. The Exanple
4, in which a mxture wwth a pignent is used, al so showed good resistance.

The good _results are nmintained even when it is adm xed with a pignent
i thout TEHLHG BRYCBREC BPEas FOMECaA  PRer St oRe T RESHyboBabec Eorbr ant

compOUn LIS IVEILLONSSOM A0 IAUD 2 Woer g ARpLLS L) -
producing a color filter having high brightness and sufficient
resistance, and therefore it can be also used for cbtaining high
quality blue pixels with high reliability. Further, depending
on specific use, 1t can be also easily mixed and used with a
pigment, showing a wide-range applicability. Thus, it is found

to be industrially very useful.
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the blue colored resin conmposition of the invention in which a specific

bl ue col orant conpound is used can be used for producing a color filter
havi ng hi gh brightness and sufficient resistance, and therefore it can be
al so used for obtaining high quality blue pixels with high reliability.
Further, depending on specific use, it can be also easily m xed and used
with a pignment, showing a wide-range applicability. Thus, it is found to be
industrially very useful. CLAIMS 1. A colored resin conposition for color
filters conprising a col orant conpouhd!¥epresented by the foll owi ng fornul a

' ' ' : mcal Forpula 1
(1), a bﬁﬁder RQ§éfBr£d%%E%%”EbmSQQiQiSHr%QP<§§§§¥fi g@%s éghprising ]

a colorant compound represented by the following formula (1),
a binder resin, a solvent, and a curing agent.

[Chemical Formula 1]

(wherein, R; to Rg each independently represent a hydrogen atom,
an alkyl group having 1 to 6 carbon atoms, a phenyl group, or
a benzyl group, provided that at least one of them is a branched
alkyl group or a cyclic alkyl group; Ry to Ry each independently
represent a hydrogen atom, an alkyl group having 1 to 6 carbon
atoms, or a halogen atom; and, anion part X represents
tristrifluoromethanesulfonyl methide or

bistrifluoromethanesulfonyl imide.)

2. The colored resin composition according to Claim 1, which

comprises a copper phthalocyanine-based pigment.

3. A colored cured film for color filters obtained by

patterning of the colored resin composition according to Claim
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(wherein, RL to R6 each independently represent a hydrogen atom an al kyl
group having 1 to 6 carbon atons, a phenyl group, or a benzyl group,

provi ded that at |east one of themis a branched al kyl group or acyclic

al kyl group; R7 to R20 each independently represent a hydrogen atom an

al kyl group having 1 to 6 carbon atons, or a hal ogen atom and, anion part
X- represents tristrifluoronethanesul fonyl nethide or

bi strifl yoronet hanesul fonyl imde.) 2. The colored resin conposition
according rr‘éil'aiml, whi ch conpri ses a copper phthal ocyani ne-based
pignent. 3. A colored cured filmfor color filters obtained by patterning
of the colored resin conposition according to Claim 1 or 2. 4. A color

filter conprisjng_ the ggig c%ﬁé§$£§né {ﬂéfor co Lor f f|| gr aﬁﬁo dlng to

Claim3. 5. Alrqurd crys evi ce or an organ

devi ce copphi-sicRgcthe celor dghlt%r %ﬂ&gl Ng to Aaim4. 6. A SO|Id state
i magi ng device conpri sing the o or ter ‘according to C aim 4.

5. A liquid crystal display device or an organic EL display

device comprising the color filter according to Claim 4.

6. A solid-state imaging device comprising the color filter

according to Claim 4.
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