DESCRI PTI ON COLORED RESI N COWVPCSI TI ON TECHNI CAL FI ELD [ 0001] The
present invention relates to a colored resin conposition for form ng bl ue,
red, and green pixels, a color filter produced by using the colored resin
conposition, and an el ectronic display device like a liquid crystal display
device, an inmaging 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

el enment used in aliquid crystal display (LCD) such as a laptop PC, a
liquid crystal television, a cell pkarrplponey and the |i ke, or for
colorization of an inmaging device (CCD, CMOS) used as an input device of a
digital canmera or a col or poLoReD. RASI& wemMprod Iaflomnufacturing a col or
filter used fora liquid crystal display device or for a solid-state imaging
el ement, there are many nethod such as a staining nethod, an el ectrode
position nmethod, a printing nethod, and a pi gnent dispersion nethod, and
the |ike. TeaENéchht F8BYE t he pi gnment di spersion nethod is nostly used. As a
met hod of patterning, photolithography is the nbst representative nethod.
According[BQO%he nmethod, a color filter is produced by using a mxture of
a photosensitive resin conposition and a E%gnent disEersion. Recently, a

met hod of produtthdBEEerbr 1Y FRetOBY 8 #ECEI §OappFGiRESE EBFéRIing ink to a
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contrast, re e r eristics.required.for a color filter, are
parti cul aﬁgg%lﬁ%orﬂ&alpnﬁ?§&%t ﬁg%?lgitﬁlper é:\?elr?g%td i nBri ghit %%Jsi,:l?l?glﬁmgﬁﬁlunt of
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| evel, and therefore s an I nprovenent i

envi ronneft ahlayrik@adk v ede t ENhaMoTO, Rl 8 & 1Rl ﬁﬂfdi,tynpgloia{ angel or

filter, it is necessary to increase the content of a colori ghent or to

choose a pignertdheyd ngy besies spectsabrwayeterm Meanwhile, since an

i nprovenent in brightness can be achieved by increasing the |ight

transm ttance, pignment concentration should be |owered or filmthickness
shoul d be reduced. To satisfy these two contradicting characteristics at
t he sanme BAGHKRGRG@UNP ghteht m croni zation is carried out. However, since
resi stance and di spersion stability approach certain limts as the

m croni zat@¥Hpr ogresses, it is difficult to inprove resistance when

brightness is increased at a current stage. _
A color filter is necessary for colerization 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 manufacturinga color filter used
for a liquid crystal display device or for a solid-state imaging
element, there are many method such as a staining methdd, an
electrode position method, a printing method, and a pigment
dispersion method, and the like. In recent days the pigment
dispersion method is mostly used. As a method of patterning,
photolithography is themost representative method. According

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



[ 0004] As anot her approach to solve the probl ens described above, an
investigation of a color filter enploying a dye is carried out. Wen a dye
is used, both the color purity and brightness can be obtained at the sane
time, which is difficult to achieve by using a pignent, and there is al so
an advantage that, not being a particle, it can suppress |light scattering
so that contrast can be also inproved. However, for a display body |like TV
which requires long termreliability, light resistance or heat resistance
is particularly required. In this regard, many dyes, in particular blue

dyes, havgr sighihddcamd | i tOWRSs iheshabancei bhahPh PRt Fospexanphe,
di sclosed in Patent Docunent 1 and 2 is a color filter whereln

tri phenylpetdraney Coamesiitsd as £ piseduc Hovwexetoldheri 1t phepyl aethaney
conpounds have significantly Iow light resistance or heat resistance, and

t her ef or eapigieyircarnet 1be ingednt t practibeal alttevel thFam tiher jeal phongbrit is
di scl osed in Patent Docunent 3 that xanthene conpounds have excel | ent

bri ght nessi thdier e1s snqnoa desek i pt i @hso epat fogned. resi stance. For a col or
filter required to have high reliability, a colored resin conposition

cont ai ni ng&blior ant conmpounds with excel l ent resistances is waited for, but
very few are practically usable. As such, as a next generation, a high

qual ity coIor'ﬁmﬁﬁﬂvqﬂﬁﬂqﬁ;%9«ﬁ94Qﬁnp4ﬁ4Eﬂnrﬁﬁ%@@ﬁwﬁhﬁ&ﬂ#W@ﬁﬁsfe%$%tance

is in need. ClITATION LI ST PATENT DOCUMENTS [ 0005 l Pat ent Docunent 1:
Japanese 94tierit anﬁﬁ%%u?QﬁlWEﬁcFQiﬁﬁF%%?ﬂ§$l IOUBSE PAF et CObEENENt 2:

JP- A No. 14222 Pat ent nt 3: ,.2010- 32999 Patent Docunent
PN 2AB ez, Pt B AP B bl

brlghtness, light amount of a backlight can be lowered and power
consumption can be suppressed to a low level, and therefore such
an improvement is also an environmentally-reqguired technology.
To improve cclor purity of a coler filter, it 1s necessary to
increase the content of a coloring pigment or to choose a pigment
having better spectral wavefcrm. Meanwhile, since an
improvement in brightness can be achieved by increasing the
light transmittance, pigment concentration should be lowered
or film thickness should be reduced. To satisfy these two
contradicting characteristics at the same time, a pigment
micronization is carried out. Hewever, since resistance and
dispersion stability approcach certain limits as the
micronization progresses, 1t isdifficult to improve resistance
when brightness is increased at a current stage.
[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 difficult to achieve



PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0006] An obj ect of the
invention is to provide a color filter having excellent color

characteristics |ike brightness and excell ent heat

resi stance and |ight

resi stance. MEANS FOR SOLVI NG PROBLEM [ 0007] The present inventors
have made extensive studies in order to solve the probl ens described above,
and as a result, .they have found that the problens can be solved by using a
col ored resin conposition containing a specific colorant conpound for
produci ng pixels of a color filter, and thus the invention has been

achi eved.

(1) A col
conmpound
sol vent,

group, a
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01-012 al koxy group, a nitro group, a carboxyl group, or an

| 00081, Spesi b oal | Yond e vent Lon g elates. o the ftl opipo

ing a ¢olorant

_ ereinRIto R6 each
i ndependesdhyr& £P-SEONE ad shyOfaseheat oMo Nt 0ger AHeRb1avHoB12 1 akkyl

atom a 01-012 al kyl group, or an aryl group. X1 to X5 each independently

r epr esenthea hydsagennaktons paric0l2 ralykyd qgi oag,

hal ogen atom a nitro group, a phenoxy group, a carboxyl group, an

al koxycardmomy! Ir eyt Bcehebanbye gyvosip, havsubfongfoapntoy aowgkf anoyl
group. Anion part Z- represents an al kyl sul fonyl nethide anion having a

hi ghl y hategenzaeee 01281 RS Hr oty examplie, (P)sThesed| ior b rassh n

conposition described in the above (1%,
tristriflRrgthanedid fonyd dethicle bhi

%ﬁ; wherein triphenylmethane
compocunds are used. However, the triphenylmethane compounds
have significantly low light resistance or heat resistance, and
therefore they cannot be used at practical level. Further,
although it is disclosed in Patent Dccument 3 that xanthene
compounds have excellent brightness, there is no description
relating to resistance. For a color filter required to have
high reliability, a colored resin composition containing

colorant compounds with excellent resistances is waited for,
but very few are practically usable. As such, as a next

generation, a high quality color filter having excellent

brightness and excellent resistance 1s in need.
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(3) The colored resin conposition described in the above (1) or (2), which

conpri ses a netal phthal ocyani ne pignent, (4) A colored cured film
for color filters obtained by patterning of the colored resin conposition
described in any one of the above (1) to (3), (5) Acolor filter
consisting of the colored cured filmfor color filters described in the
above (4), (6) A display device conprising the color filter
described in the above (5), and (7) A solid-state imging device

conprising the color filter described in the above (5). EFFECT OF THE
I NVENTI ON [ 0009 opi Do&ﬁf&#@i@:g tﬁ_ﬁh%oqolegr_g@gﬁﬁj n conposition of the

i nvention conprising a specific colorant conpound, high quality col or
filters having excellent brightness and heat resistance can be provided.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0010] The colored resin

conposi t i ©fodier | dwends onvegprdges a binder resin, a solvent, a curing
agent, and a specific colorant conpound, and if necessary, an additional

col orant momgomndrd i ke QbiverD ppgnert sTeveNdyes and various additives like a
surface active agent, a photopol ynerization initiator, a therm

pol ymeri zgid@d] i nitiator, a polynerization inhibitor, and a UV absorbing
agent, but not limted thereto. As for the conponent other than the
speci fi c col or aat obgmadurd, the tanehélaseds viia houtvishee fiod ok Fif&tkon.
0011

[ ] having excellent color characteristics like brightness and

excellent heat resistance and light resistance.

MEANS FCR 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 canbe solvedby using a colored
resin composition containing a specific colorant compound for
producing pixels of a color filter, and thus the invention has
been achieved.

[0008]

Specifically, the invention relates to the following:

(1) A cclored resin composition for coler filters
comprising a colorant compound represented by the following
fermula (1), a binder resin, a sclvent, and a curing agent

[Chemical Formula 1]



As for the nethod for manufacturing pixels by using the colored resin
conposition of the invention, there are photolithography and an ink jet

nmet hod, etc. For the fornmer, a light sensitive resin conposition having
excel | ent devel opability and using a photopol ynerization initiator is used.
For the latter, the photopolynerization initiator is not necessarily
required so that a thernosetting resin conposition is used. [0012]

Rl to R6 in the colorant conpound represented by the fornmula (1) as used in
the invention each independently represent a hydrogen atom a hal ogen atom
a Cl-C12 alkﬂﬁ grRaip, a dR40123al koxy group, a nitro group, a carboxyl
group, or anpal koxycanbonyl gNéﬂp. Y1l to Y4 each independently represent a
hydr ogen agdnl ' @bgyp, or an aryl group. X1 to X6 each

i ndependently r ydrogen atom a C1-Cl12 al kyl group, a Cl-Cl2

al koxy groui; a T omRa nitro group, a phenoxy group, a carboxyl
group, an al koxygar bonyl group, az&arbangyl group, a sulfo group, or a

sul f anoyl group.g%he ani on® part Z-Z reprdgénts a sul fonyl nethide anion
havi ng a hi ghly Xal ogenat¥d C -C10 al kyl group. [0013] Exanpl es of

t he hal ogen atomin de a fluorine atom a chlorine atom a brom ne atom
and an iodine atg 044 Exanpl es of the al kyl group include a
01- 012 al kyl grdﬁp | ike methyl, ethyl, n-propyl, iso-propyl, n-butyl,

sec- butyl, t-butyl, ixf-butyl, n-pentyl, n-hexyl, n-octyl, 2-ethyl hexyl,
and cycl ohexyl. The al kyl group may have a substituent group, and exanpl es
of the al kyl gr.ou aving a.substituent . grou i ncl ude. a hydr oxyet hyl
oroup. o IS Ronst Rakans LB Rbar et Bt s REh S BRI AP oup, a

b t_hyl , t , th t
car boxye a{%agl%r gpa aCyanes @il‘z 21.9uB. 521! haxye Ayb 91[95?%“%?0%% .

et hoxyet hyl gr , a butoxyethyl group, “a uor onet hy

pentaf | ugs ety (GTRMD- aFEELRBLy1eX¥aRRLesoof ahhg: sYBSELLYSAY 1 95 AUR, Whi ch
may be contained in the al'kyl gfoup include a carbanoyl group and a
car boxyl wgrespz, $8835ndependent Exarphkescoft bheyatkexy Haypai octude an
al koxy group having O -Cl12 al kyl group as descri bed above. Exanples of the
al koxycarduanyl @greoup idcldidendfie atdwaxycar boayk: gty hevépgh@n Ol al kyl
group as descri bed above.

represent a hydrogen atom, a C1-C12 alkyl group, a C1-C12 alkoxy

group, & halogen atom, a nitro group, a phenoxy group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a sulfo group,
or a sulfamoyl group. Anionpart 27 represents analkylsulfonyl
methide anion having a highly halogenated C1-C10 alkyl group),

(2) The colored resin compositicn described in the above
{1y, in which Z° in the formula (1) is a
tristrifluoromethanesulfonyl methide anion,

(3) The colored resin composition described in the above
(1) or {2}, which comprises a metal phthalocyanine pigment,

(4) A colored cured film for colcr filters obtained by
patterning of the colored resin composition described in any
one of the above (1) to (3),

(5} A color filter consisting of the colored cured film

for color filters described in the above (4),



[ 0016] Exanpl es of the aryl group include an aromatic hydrocarbon
residue |like a phenyl group, a naphthyl group, an anthryl group, a

phenant hryl group, a pyrenyl group, and a benzopyrenyl group; and an
aromatic heterocyclic residue like a pyridyl group, a pyrazyl group, a

pyri mdyl group, a quinolyl group, an isoquinolyl group, apyrrolyl group,
an i ndolyl group, an im dazolyl group, a carbazolyl group, a thienyl group,
and a furyl group. These aryl groups may have a substituent group and
exanpl es of the substituent group include an al kyl group, an al koxy group,

a hal ogen atom g sul{;q,0f pde@i&@r{%g%( -Mw%@%@égﬁxyf@wpnyl group, a

car banoyl group, ‘and a cyano group. enoxy group may

have a subpstit g5 oup, exagpl esngf the substituent group include a
| i near o%ﬁiranc ed Cl-éiZ a kyI@gPoup? a hal ogen atom an am no group, an

al kyl am no group;) and hydroxye Hapind 0dB]ce compr ExXanpl eseofclibe
al koxycar bonyl group include nethyl oxycarbonyl, ethyl oxycarbonyl,
propy| oxyearthenyde s d S50pE@Pyh oxlye asbony| ( 5but yl oxycar bonyl ,

i sobut yl oxycar bonyl, pentyl oxycarbonyl, isopentyl oxycarbonyl,
neopent yl oxycar bonyl , cycl opentyl oxycarbonyl, hexyl oxycarbonyl ,

cycl ohexyl oxycar bonyl, heptyl oxycarbonyl, cycl oheptyl oxycarbonyl,

oct yl oxy GrHRGY | QF 2kt hiflfeXfT@xycar bonyl , cycl ooct yl oxycar bonyl ,
nonyl oxycar bonyl , decanyl oxycarbonyl, tricycl odecanyl oxycarbonyl,

met hoxypr dp¥dBixycar bonyl , et hoxypropyl oxycar bonyl ,

hexyl oxypr opyl oxycar bonyl , 2-et hyl hexyl oxypr opyl oxycar bonyl

met hoxyhexyl oxyesitehyld tehd et D56 aFbohy | SOTRavt 1o °f thfe car banoy!

h ; bstit t . d | f th bstituer
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attached on the nitro may form together with the nitrogen atom a
C3-C12 cj%%%é#ifﬁk%ﬁﬁggg? an aliphatic heterocycle having at |east one

het eroatom | i ke nitrogen, oxygen, and sul fur. [0020] Exanples of the sulfo
group include nethanesul fonyl, ethanesulfonyl, hexanesul fonyl, and

decanesuldpmirel G8dripTION EXanmpk esvofnthensul famoyl group incl ude

sul fanoyl , nethanesul fanoyl, ethanesul fanoyl, propanesul fanoyl,

i sopr opangsul d gnoyl , but anesul f anoyl, i sobutanesul fanoyl, pentanesul fanoyl,
i sopent anesul famoyl, neopent anesul f anoyl, cycl opent anesul f anoyl

hexanesul f anoyIThecygoll ohekanesinh fcampds i thept afeshud flarveylt,ion comprises

cycl ohept anesul fanmoyl , oct anesul fanoyl, 2-ethyl hexanesul fanmoyl,

1, 5- di netahyredemeszs franoy | sokyeihboct apebing an®§Rt, nondnesEPearbyT,
decanesul fanmoyl, tricycl odecanesul fanoyl, methoxypropanesul fanoyl,

et hoxypr oparest § £HRo Ut oy pt bpane’sf# Bloyf additicnal coldrant

i sopropoxypropanesul fa

2- et hyl heSSIRY Bt bp&A Elf%ﬁ%é?“&%?%ﬁigﬁggsm i ﬁ%ﬁﬁﬁddaﬁ'ﬁdives 1ike
3‘pheny"£’£§¥§2@é”§¥¥¥¥§“ﬁééﬁny'a photopolymerization initiator, a
thermal polymerization initiator, a pelymerization inhibitor,
and a UV absorbing agent, but not limited theretc. As for the
component cther than the specific colorant compound, it can be
used without specific limitation.
10011]
As for the method for manufacturing pixels by using the

colored resin composition of the inventicn, there are

photolithography and an ink jet method, etc. For the former,



[0022] The anion part Z- in the formula (1) represents a sul fonyl
nmet hi de ani on having a highly hal ogenated C -Cl10 al kyl group, and a
tristrifluoronmethanesul fonyl nmethide anion is particularly preferable.

[ 0023] The col orant conpound used for the colored resin conposition
of the invention is obtained according to a known synthetic method
described in, for exanple, "Theoretical Production, Dye Chem stry" by
Hosoda Yutaka (published by G hodo Shuppan Co., Ltd., pp 373 to 375).
However, it can be al so synthesized by obtaining a comrerical product in

whi ch thea ! é iyl Sr@sﬁm%cgﬂzqg?sfﬁigﬂ ﬁ‘%ﬁ QdEQEeﬁf,&REresF’ond' ng

base or aci t - exchange e colorant conpound of

the Inverﬁéxe@lééa@ymwsarz@%mn@aétpﬁefeagagﬁmealgglc%ﬁnlngeme%d kn which
the anion part Z- is a chloride anion is dissolved in a reaction sol vent

(for exanpl&d. watcar t9E 12 tWalrer £ 50 ikl Al ade Sl ateiin [ hke:igebhanohot
et hanol , isopropanol, acetone, N, N-di nmethylformam de (herein bel ow,

abbr evi atrest@ss M)y gty s@-thad al 4 idernes §der end reelion-ompbseviahed as
NVP) , and the solvent may be used either singly or in a m xture thereof),
a correspondisggdbase or acid is added in an anount of 0.5 to 3 equival ents
thereto, the mxture is stirred at a pre-determ ned tenperature (for
exanpl e 0[@®LAD0C), and precipitated crystals are filtered to easily obtain
t he target conmpound. [0025 Speci fic exanpl es represented by the
formula (1) abéVeth8691@e ¢nceherppf| earRguUIabFerieserRadTREl £he-2, but

the invention js not limted by them [0026] [Table 1] Table 1-1
formula (1) as used in the invention each independently

represent a hydrogen atom, a halogen atom, a C1-C12 alkyl group,
a C1-C12 alkoxy group, a nitro group, a carboxyl group, or an
alkoxycarbonyl group. Y:; to Y, each independently represent a
hydrogen atom, a C1-C12 alkyl group, or an aryl group. X; to
X5 each independently represent a hydrogen atom, a C1-C12 alkyl
group, a Cl1-C12 alkoxy group, a halogen atom, a nitro group,
a phenoxy group, a carboxyl group, an alkoxycarbonyl group, a
carbamoyl group, a sulfo group, or a sulfamoyl group. The anion
part Z° represents a sulfonyl methide anion having a highly
halogenated C1-Cl10 alkyl group.

[0013]

Examples of the halogen atom include a fluorine atom, a
chlorine atom, a bromine atom, and an iodine atom.
[0014]

Examples of the alkyl group include a C1-C12 alkyl group
like methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec=butyl,
t-butyl, iso-butyl, n-pentyl, n-hexyl, n-octyl, 2-ethylhexyl,
and cyclohexyl. The alkyl group may have a substituent group,

and examples of the alkyl group having a substituent group



Compound No. Chemical fornmula 1 EIEt i O Et'Et -F, CO23, 8, 502CF3 COOHa02CF3
2 HHEt Ay%n"--0.1)1TEt

include a hydroxyethyl group, a hydroxypropyl dgroup, a
hydroxybutyl group, a 2-sulfcethyl group, a carboxyethyl group,
acyanoethylgroup,eamethoxyethylgroup,Eﬁlethoxyethylgroup,
a butoxyethyl group, a triflucromethyl group, and a
pentafluorcethyl group. Further, examples c¢f the substituent
group which may be contained in the alkyl group include a
carbamoyl group and a carboxyl group.

[0015]

Examples of the alkoxy group include an alkoxy group
having C1~C12 alkyl group as described above. Examples of the
alkoxycarbonyl group include the alkoxycarbonyl group having
C1-Cl2 alkyl group as descriked above.

[0016]

Examples of the aryl group include an aromatic
hydrocarbon residue like a phenyl group, a naphthyl group, an
anthryl group, a phenanthryl group, a pyrenvl dgroup, and a
benzopyrenyl group; and an aromatic heterocyclic residue like
a pyridyl group, a pyrazyl group, a pyrimidyl group, a quinolyl
group, an iscquinclyl group, a pyrrolyl grecup, an indolyl group,
an imidazolyl group, a carbazolyl group, a thienyl group, and
a furyl group. These aryl groups may have a substituent group
and examples of the substituent group include an alkyl group,
an alkoxy group, a halegen atom, a sulfo group, a carboxyl group,
an alkoxycarbonyl group, a carbamoyl group, and a cyano group.
[0017]

The phenoxy group may have a substituent group, and

examples of the substituent group include a linear or branched



113c. . Aykr." 001, cit FtCO24, 802CF, OOEt103CF3 3 9Et Et A, Act
F, C0: 54- 402CF3 COOEt EOAF, 4 Et9 Et' 140, e, y9ST . El F3C015S02CF, MOWFit 32CF
5 EtEt

Cl-Cl2 alkyl group, a halcogen atom, an amino group, an
alkylamino group, and a hydroxy group.
[0018]

Examples of the alkoxycarbonyl group include
methyloxycarbeonyl, ethyloxycarbonyl, propyloxycarbonyl,
iscpropyloxycarbeonyl, butyleoxycarbonyl, isobutyloxycarbonyl,
pentyloxycarbonyl, isopentyloxycarbonyl,
néopentyloxycarbonyl, cyclopentyloxycarbonyl,
hexyloxycarbonyl, cyclohexylioxycarbonyl, heptyloxycarbonyl,
cycloheptyloxycarbonyl, cctyloxycarbonyi,
2—ethylhexylogycarbonyl, cyclocctyloxycarbonyl,
nonyloxycarbonyl, decanyloxycarbonyl,
tricycledecanyloxycarbonyl, methoxypropyloxycarbonyl,
ethoxypropyloxycarbonyl, hexyloxypropyloxycarbonyl,
Z-ethylhexyloxypropyloxycarbonyl, methoxyhexyloxycarbonyl,
and benzyloxycarbonyl.

[0019]

The carbamoyl group may have a substituent group, and
examples of the substituent group include a linear or branched,
substituted or unsubstituted C1-C12 alkyl group, a phenyl group,
a benzyl group, a tosyl group, and a pyrimidinyl group. Further,
with respect t¢ the carbamoyi group, two alkyl groups attached
on the nitrogen may form, together with the nitrogen atom, a
C3-Cl12 cycloalkyl ring or an aliphatic heterocycle having at
least one heterocatom like nitrogen, oxygen, and sulfur.
[G020]

Examples of the sulfo group include methanesulfonyl,



SE ' El F30025, 2., SO2CF3 CONI I kIl : CF, 6 11H Pi Fe -Et
EsE033". 2, EO, EE, EEEEtiozEE, 1 I?HN o ON ,E Et-1

ethanesulfonyl, hexanesulfonyl, and decanesulfonyl.
[0021]

Examples cof the sulfamoyl group include sulfamoyl,
methanesul famoyl, ethanesulifamoyl, propanesulfamoyl,
isopropanesulfamoyl, butanesulfamoyl, iscbutanesulfamoyl,
pentanesul famoyl, isopentanesulfamoyl, neopentanesulfamoyl,
cyclopentanesulfamoyl, hexanesulfamoyl, cyclohexanesulfamoyl,
heptanesulfamoyl, cycloheptanesulfamoyl, octanesulfamoyl,
2~ethylhexanesulfamoyl, 1,5-dimethylhexanesulfamoyl,
cyclooctanesulfamoyl, nonanesulfamoyl, decanesulfamcyl,
tricyclodecanesulfamoyl, methoxypropanesulfamoyl,
ethoxypropanesulfamoyl, propoxypropanesulfamoyl,
isopropoxypropanesul famoyl, hexyloxypropanesulfamevl,
2-ethylhexyloxypropanesulfamoyl, methoxyhexanesuifamoyl, and
3-phenyl-1-methylpropanesulfamoyl.

[0022]

The anion part 27 in the formula (1) represents a sulfonyl
methide anion having a highly halogenated C1-C10 alkyl group,
and a tristrifluoromethanesulfonyl methide anion is
particularly preferable.

[0023]

The colorant compound used for the colered resin
composition of the invention is obtained according to a known
synthetic method described in, for example, “Theoretical

"Precduction, Dye Chemistry” by Hosoda Yutaka (published by
Gihodo Shuppan Co., Ltd., pp 373 to 375). However, it can be

alsc synthesized by obtaining a commerical product in which the

10



E,EQE., (2"Et ua4.E, C180.4E3 8 ,.,,,H3 HNCH3 HC .., F3CO2S9. 302CF, 40
COCEt 102CF3 Table 1-2 Conmpound No. Chemical fornula 9

anion part Z~ is a chloride anion and adding a correspending
base or acid for salt-exchange.
[0024]

When thé colorant compcound of the invention is
synthesized by salt-exchange, a colorant compound in which the
anion part Z7 is a chloride anion is dissolved in a reaction
solvent (for example, water or a water—soluble polar sclvent
like methanol, ethanol, iscpropancl, acetone,

N, N-dimethylformamide (herein below, abbreviated as DMF),
N-methyl-2-pyrrolidone (herein below, abbreviated as NMP), and
the solvent may be used either singly or in a mixture thereof),
a corresponding base or acid is added in an amount of 0.5 to
3 equivalents thereto, the mixture is stirred at a
pre-~determined temperature (for example 0 to 100°C), and
precipitated crystals are filtered to easily obtain the target
compound.

[0025]

Specific exaﬁples represented by the formula (1) above
are given in the following Table 1-1 and Table 1-2, but the
invention is not limited by them.

[0026]
[Table 1]

Table 1-1
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H H'N, H Cp,"F, CO23, 2, 802CF, | COCEt502Cf, 10 EtEt i Er-NNCR
Yt .-"11N.ey ' F3ccas...e_s0,cF3 C CONN | H SO2CF,

Compound No. Chemical formufa

£ Et
Lo

“Et
‘:CC‘:S\@AO:CFJ

$0,CF,

“Et

H
NS
W"” F3$0;9.2,80;CF,

C,:oost $0,CF,

Elt ?I
[=]
El’N j o N"El
3 F100;5.2, 80,0,
COOEL $,CF,

H A

: f
e 3
HyC y

L Et
I ‘e
mﬂ“ QWN\EI
4 FaCO.5 \g,SOzCF,
|
COOMe 80,CF,
[ -] ﬁt

i
N 123
Bt OW N “E 1
5 . F;CO;S._(Q‘ 500F
|
YCD HH—@ S0,CF,
H H
; \
N [
Er” o Mgt
6 ‘ FiC0:S. 2.50,CF
CODEL SO,CF,

M o
R o NS
Et” | “Et
7 Fi00;5.9, 80,CF;

1
50;CFy

y s
N N
L CH,§
FLQ, S0.CF,
8 P 3 zs\r?, 2CFy
COOEt SD,CF,
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t ~CH,

'..)L-OH 11 e Et2N O,

e Et2N 4440 NEt2

Table 1-2

NE ‘HF3CO2S' O, .., S02CF, NC | 502u3 1* 040 12

Compound No. Chemical formula

H

&
u'"‘r/“*riljﬁf‘?’N‘a

9 Wy S N F1€0;8.2 S0;CF;
|
e COOEt 80.CFy

t

S

£t £t
1
N .. g2
e VN Nk
10 s P F,co,s\g,so,cp,
H )
CONHT S0,CF
iy C-CH e
R ~aH
®
ELN o] NEt,
11 G /‘H FiCO5. 8 SO.CFs

|
b 50,CF,

&
Et,N o} NEL,
O = ‘ F1C0,5. @ _SO0,CF
12 o 2 Tt
|
g NTY 850,CF,
NH
-]
NEt,
13 F,co,s\g,so,cp,
|
S0,CF,
14 F;CD,S\_S _.S0;CFy
|
SO,CF,
&
Et:N o NEt,
O / FiC0,S. © 50,CF
‘5 s E) 2 \c/ 23

|
@ o‘\O SO,CF;
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F, co2s,,e,so,cF, ¢ | ON) NHSO2CF3 13 0 Et2N 000 40 NEt2 F3c02s"e"s02cr, Cla
COON | 111111C SQ2CF, CC

[0027]

The colored resin composition of the invention is a
composition which contains the coleorant compound represented
by the formula (1} in an amcunt of preferably 1 to 60 parts by
weight, and more preferavly 5 to 30 parts by weight compared
to the total solidmatter (indicating the total amount of a solid
matter consisting of a colorant compound, a binder resin, and
a curing agent, etc., and the same shall apply herein below).
When the content is above the range, problems like precipitation
and aggregation occur and adhesiveness to a substrate may
decrease due to insufficient curing. On the other hand, when
it is below the range, there is a tendency that sufficient color
purity cannot be obtained as color characteristics, although
i1t may not cause a big problem.

[0028]

When the colorant compound represented by the formula (1)
has a poor solubility in the colored resin compesition, it can
be dispersed with an aid of a dispersant, similar to a pigment
as an optional compconent described below. The colorant
compound represented by the formula (1) 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 mostly relates to
blue pixels cor red pixels, it is preferable that a known blue
dve, violet dye, red dye or yellow dye, or blue pigment, violet
pigment, red pigment, or yellow pigment is admixed therewith.
[00z9]

The binder resin used in the invention is preferably

14



Cl 14 0 Et2N 40is s NEt2 " aHNC 4100H F, CC2S, ,e,, S02CF3 | SC2CF, G d d
15 e

soluble in an alkali developing soluticon used for a development
process for producing a color filter according to
photolithographic design and has a sufficient curing property
with a photopolymerization initiator or a photopeclymerizable
monomer to form favorable fine patterns. 1t is also required
for the pigment dispersant resin composition to have good
compatibility with a constitutional material like
photopolymerization initiator, photopolymerizable monomer,
and pigment dispersion and good stability not to cause any
precipitation or aggregation. In an ink Jjet method, alkali
solubility is not particularly required, and therefore a resin
having good compatibility with other colorant compound or
additivés can be selected.

[0030]

Any resin known in the art can be used as a binder resin.
However, it 1is preferably a copolymer of an ethylenically
unsaturated monomer having at least one carboxyl group or a
hydroxy group or an ethylenically unsaturated moncmer having
other copolymerizable aromatic hydrocarbon group or aliphatic
hydrocarbon group as described below. Further, a resin having
an epoxy greup in a side chain or terminal or an epoxy acrylate
resin added with acrylate can be also used. The monomer may
be used either singly or in combination of two or more.
[0031]

Examples of the ethylenically unsaturated monomer having
carbexyl group that can be used in the inventicon include

unsaturated mcnocarboxylic acids like acrylic acid,

15



Et 2N t o0 NEt2 E2cO2E., e, "EO2cE3 oc | 4Ei 40EO2EE2 [0027] The col ored
resin conposition of the invention is a conposition which contains the

col orant compound represented by the fornmula (1) in an anount of preferably
1 to 60 parts by weight, and nore preferably 5 to 30 parts by wei ght
conpared to the total solid matter (indicating the total anbunt of a solid
matter consisting of a colorant conpound, a binder resin, and a curing
agent, etc., and the sane shall apply herein below). Wen the content is
above the range, problens |ike precipitation and aggregati on occur and

adhesi veness, 40 @ SUbStI At & ML IRCTLase, duech Dot Hset{i cbeptiguring. On the
other hand, wheri it is bel ow the range, there is a t endency that sufficient

col or purdinacannol e Qbtaidnednasmeel oriahatastenistbasdi @htborghitt my
not cause a big problem [0028] When t he col orant conpound

repr esented by (bhe videria)al{ ky habe e pooird salalkiild tyhiydrt e, colasedcr esin
conposition, it can be dispersed with an aid of a dispersant, simlar to a
pi gnent asciah dptdonalc conpbnenta desior | dedydie]l dey.  Thier zobwiandctonpound
represented by the fornmula (1) nay be used either singly or in conbination
of two orcirurasoraind dnthyrhyl de airsb W satP ™ T rotheruyetorapé@gment . As the
invention nostly relates to que pi xels or red pixels, it is preferable
that a ks I8 Rozailel.C wicsiost é?éydﬁfééedyéa‘éin?e‘l’@b‘%@‘ay@f &r OBl Her di grrent
vi ol et plgnent red pi gnent, or yel |OM%F ment |s adnlxed therewith. [0029]

The bi ndér PN Ardad I PHE iTile Mg GHY & Gl les Bt yacids

2-methacryloyloxyethyl-2-hydroxypropylphthalate, and
Z2-acryloyloxyethyl —2-hydroxyethyl phthalic acid. Theymaybe
used either singly or in combination of two or more.

[0032]

Examples of the ethylenically unsaturated monomer having
hydroxy group that can be used in the invention include
2-hydroxyethyl (meth)acrylate, Z-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate,
4-hydroxybutyl [(meth)acrylate, 3-hydroxybutyl (meth)acrylate,
5-hydroxypentyl (meth)acrylate, 4-hydroxypentyl
(meth)acrylate, 3-hydroxypentyl (meth)acrylate,
6-hydroxyhexyl {(meth)acrylate, 5-hydroxyhexyl (meth)acrylate,
4-hydroxyhexyl (meth)acrylate, 5-hydroxy-3-methyl-pentyl
(meth)acrylate, cyclchexane-1,4-dimethancl
mono (meth)acrylate, 2-(2-hydroxvethyloxy)ethyl
{meth)acrylate, glycerin monomethacrylate, and polyalkyiene
glvcol mono (meth)acrylate having terminal hydroxy group like
polyethylene glycol menc (meth)acrylate, polypropylene glycol
mono {meth)acrylate, and poly(ethylene glycol-propylene

glycol)menomethacrylate. They may be used either singly or in

16



soluble in an al kali devel oping solution used for a devel opnent process for
producing a color filter according to photolithographic design and has a
sufficient curing property with a photopol ynerization initiator or a

phot opol yneri zabl e mononer to form favorable fine patterns. It is also
required for the pignent dispersant resin conposition to have good
conpatibility with a constitutional material |ike photopol ynerization
initiator, photopol ynerizabl e nmononer, and pi gnment di spersion and good
stability not to cause any precipitation or aggregation. In an ink jet

met hod, alkkphinselyhi birt ¥wbScpohoparticularly required, and therefore a
resin having good conpatibility with other col orant conpound or additives
can be selegocsed. [0030] Any resin known in the art can be used as a
bi nder resin. However, it is preferably a copolynmer of an ethylenically
unsat ur at ed noron@Eip hayiafgaate tleabdén onel Tanbeatu rgrteupmonofe byt Hx v sgr oup
or an ethylenically unsaturated nononer having other copol ynerizabl e
aromat i ¢ hyde bgae bonagteuptberakthphathoskydescaibend gbowp ascdeser iabed

bel ow. Further, a resin having an epoxy group in a side chain or term nal
or an epoxyomeiytavenyésiompdded Wikh aEvykace oamebevaksyresed. The
nmononer may be used either singly or in conbination of two or nore. [0031]
Exanpl es %TV%%El%@hV?%ﬁic@TV?nMﬁgaﬂH?é?edpﬁﬁhﬁﬁéFOﬁﬁﬁpﬁg car boxyl group
that can be used in the invention include unsaturated nonocarboxylic acids
like acryPTe e U LY RRERachyFiitCaer YL BRBt oRr EMABFAS X ERPor 686 vl i ¢ aci d,
ethacrylic_ac%d and cinnam c _acid; u satu&ateg.dicar OXéIic aﬁhgs
(anhydri d8)™F FRkeHat € e ati ARl ErECanhgaPPaE L FuRtit Pc CEERES Hi&Eoni ¢
acid, it i G, a ' Lfracopic- acj Ltr i.c anhydride, and
nesaconi?ﬁggégI ﬁﬂ%gétggI%%é%%Iygg% %x&?g%hgéﬁﬁggggﬁhyarP%g?ygaving val ency
of 3 or = cryl e ht hal.i.¢cqaci d,

2- ot hacr 1 o SRy ety 102 by bt Soel BhEhar At e ands =91

2- acryl oyl paiiet ydy 2a by dr oxyet byl (pbthakibeyagid, Ibeyprybe used either
singly or in conbination of two or. nore. [8032] Exanpl es of the

et hyl eni cahd yh unsaf 14 8¢ £dt APREPE! (Havhngchydsoxy grayvarbhRatragn be used in
the invention include 2-hydroxyet hyl (neth?acrylate, 2- hydr oxypr opyl

(et h) acr yhattle) aS=hydt ©x yipesopyl (meth)acrylate, dahydnaxybutyl
(meth)acryl ate, 3-hydroxybutyl (neth)acrylate, 5-hydroxypentyl

(et h) acrgthente; yeltybeoxypentyl (meth)acrylate, 3- hydroxypentyl

(meth)acryl ate, 6-hydroxyhexyl (nmeth)acrylate, 5-hydroxyhexyl
(neth)acr%&%ﬁ@%oxw+§kﬁﬁﬁ®¢ﬁyg¢Owﬁbthwgbhgﬁﬁré}agehy@r@h?nglﬂhehyﬂ-pentyl
(nmeth)acryl ate, cyclohexane-1, 4-di net hanol nDno(neth)acr%%ate,

2-(2- hydrdhy/ethigt &K hifle TR 7Y w7 VP at BYIEPY¥eE RV FonBReE KBRS Al e, and
| yal kyl | ycol h | ate_having. terninal _hydr o) i k
Dol Yot hyl HEE Bl ey frommo (it 1B 6 End Do D Erb S FEnbe gy cpr s by L 0aP 11K
th | at e, d I th I | - I
ronolme W ACTNALE ) A0 BELc S| oTE BLYEOLLPEOBY 081 chotsn e on

of two or : Jggﬁ%; - I i unsat ur at ed

nononer tﬁ%?ﬁﬁéﬂé 0 ﬁ%br?Eg%ﬁg%%?ﬁ%fﬁ?ﬁéﬁ§¥hgégy%g£%$?£%geébove i ncl ude an

aromat i ¢ i,y r6OMPEING, | d ke, B YE eNey 1136 PR WL BLYT € Qy gnyaeé uene,

m vi nyl t ol uene, “p-vinyltoluene, o-chlorostyrene, n}ch?orosty ene,

p-chi orosfﬁryérgm%@&rpﬁzlnecmqy)sécywme NSod kbbb £RYPOxXyl i ¢ acid esters

i ke methyl (neth)acrylate, ethyl (neth)acrylate, n-propyl (neth)acrylate,

i -propyl (wetth)aorylate, Nsdudyy] meid)iacsytatece) -botyyl (meth)acryl ate,

sec-butyl (neth)acrylate, t-butyl (neth)acrylate, 2-hydroxyethyl

(et h) acr §nedthe, adanzate ( nenhhadr yhat te), a ay bty lpephigrioxyet hyhenel gty col

(meth)acryl ate, 2-hydroxy-3-phenoxypropyl (nmeth)acrylate, o-phenyl phenol

gl yci dyl astadremt(ynet etdrd atiel a thydréxyet thyl a daphehyl pheaoh) {oeyhdaer yl at e,

and phenoxyethyl (neth)acrylate; alicyclic skeletons |ike cyclopentyl

( et h) acrifigyesl ayio] ohexdd - e dp eyl ateethraget byt eycl ohexyl

(meth)acryl ate, norbornyl (neth)acrylate, norbornylnethgl (meth)acryl ate,
54

phenylnoﬁﬁéﬂmﬁlqhﬁﬂ4ﬂ¥ﬂ9%é@ﬁQ§C%S&ﬁﬁﬁﬁﬁXkﬁIW@tQh%ﬁﬁy%% ate, isoborny
nmet h) acryl ate, bornyl th)acryl ate, menthyl (nmeth)acryl ate, pentyl

Enethgacé&élqgeQﬁiﬂ@%ﬁéﬁ?%9££§5%éwyIate, d?neIhylaéanaxtyl (ngth)écrylate

tricyclo[5.2.1.02,6]deca-8-yl=(neth)acryl ate,

tricyclo[5.2.1.02, 6] deca-4-net hyl =(nmet h) acryl ate, cycl odecyl
(met h) acryl at e, 17



2- (et h) acryl oyl oxyet hyl hexahydr opht hali ¢ acid, and t-butyl cycl ohexyl

(met h)acryl ate; polyal kyl ene gl ycol nono(neth)acrylates having a term nal
hydr oxy group |ike polyethylene glycol nono(neth)acryl ate, pol ypropyl ene
gl ycol nmono(neth)acrylate, and poly (ethylene glycol -propyl ene

gl ycol ) mrononet hacryl at e; pol yal kyl ene gl ycol nono(neth)acryl ates having a
termnal al kyl group |ike nethoxypol yet hyl ene gl ycol nononet hacryl at e,

| aur oxypol yet hyl ene gl ycol nono(rmneth)acryl ate, octoxypol yet hyl ene gl ycol
pol ypropyl ene gl ycol nono(neth)acryl ate, nonyl phenoxypol yet hyl ene gl ycol
nono acryl ate,. nonyl phenoxypo len | | .nono _acryl at.e, and

aryl oxypo yé@%&?g%%rﬁ?Q%g?Xg%#§gi@%%?%%§r§P§§§F1ﬁ%n%% th?ggrylate;
unsat ur at,ec i id | te i - A | acryl ate,
2 am noot Tyl el Fary yr e e o R RERLENL B2 FhRL Ve TRy AT 25L0

et hacr y| g (e 8] 0PY ORYL s ACLYL AL €2 BOF 3n 2N AQREORY! opBLpack yLate;

unsat ur at ed car%oxy Ic acid glycidyl esters li1ke glycidyl acrylate,

gl yci dyl gt hachyl &te.q 13,4 er@aidath) G@tAE Y bt propylene glycol

(3, 4- epoxycycl ohexyl ) methyl (neth)acryl ate, and - hydr oxybut yl

(et h) acrydad en@tiycaclyy1 £tberancapboxydicyachd yipyblegtepglbhke vinyl
acetate, vinyl propionate, vinyl butyrate, and vinyl benzoate; unsaturated
et hers | idkeyab hyhommbdiyhaethesite vipyl yel hyleréhgt ycatyl gl ycidyl ether, and
met hal Iyl glycidyl ether; cyano vinyl conpounds |ike acrylonitrile,

met hacr ylmoond (e gh) acichl oroacryyong t2 i teymandl cyakpli aybudehekeunsat ur at ed
am des or unsaturated imdes |ike acryl am de, nethacryl am de,

a- chl or odes W anvifel Ya-iphkerwys oy ed i enome eyatbriex{e, mal ei mi de,

N- (et h) acryl oyl pht hal i m de, N-(2-hydroxyethyl)acryl am de,

N- ( 2- hy drioXs/ee i g het Hact §F and HEC O amP il Be Fi decr ¥l #pRat i ¢ conj ugat ed

di enes |ike 1,3-butaq%e e, isoprgﬁga nd chl oroprene, and; nacronononers

gavgrgng;ﬁﬁnl ( ?¥§§ié§ﬂﬁu?_%EY%z ? réﬁ%gy Z% |g§ﬁ6?§ 2£ tgfeterg}nﬁgtﬁfl
u i S

rel hacry R B0 VAT By 1D BRSAC Tt PRt KEEr Y ae ECthat e Vel 11 cons.

Th ' i_ngl ' ' [ f : 34

Furt her BT R TRy L e R ot B A T B S YEane i A e

copolyneQI§§fg%§gg§§bggyfgﬁgn$%¥géﬂ.pg§§g@g§ilég§r59§cépclude a conpound

whi ch is obtalned by reactio a mal et c anhydride part of a copol yner
bet ween mRdrel GnaniyLhd e @nd an SOPO iy | ZabbSx $1 VE e@@id%zﬂiﬁho&h@ﬂ?' ,
acrylic acid, acrylic acid ester, or acrylam de with an acrylate having an
al cohol i Gdrydroxy kgr ougmi hket hydramewdaidtd, aeayliabe tory lane giciylt at e-davi ng an
epoxy group |ike glycidyl nethacrylate followed by half-esterification, or
a conpourid ashi redp e obtad mels by, reasctimgacpyl itedtadrwidbhea hydroxy group
of a copol ymer between acrylic acid or acrylic acid ester and an acryl ate
havi ng ar?-amcighaiaphy drosy! gfoupnd ke dyoraxyerhy | maehytayeat®urt her, a
urethane resin, a polyamde resin, a polyimde resin, a polyester resin,
and commeltsadluna ki daBre wes 200M (1 F&eed nhan®s taahul B¢ ug Bac Yy bai cel

Cor poration), ORGA-3060 (trade nane, nanq%g tured by OSAKA ORGANI C

CHEM CAL ANDUSTRY (9P 91 dyaxEnMars: 14 Hre ‘f@‘??%m‘f%%%ur ed by NI PPON

SHOKUBAI CO..,. LTD.), UXE-3024 (trade nuf act ur ed Nl PP KAYAKU
co., LTD yeig %Gra e%‘a%?xmﬁﬁﬁﬂn@ofﬂ% PMAW&?,E’LTD.),
ZGA- 287H (ttade nane, nyf act NLPPON, KAYAKU .LTD. TCR- 1338H
(£ ade. naiRs AranoR Be ey TR PG AT ARLCDBE T b 0§ e b5 TS5E (1T ade
name, manyf: r P M)Q%H - s - = 1 tr@g}%, ane,
manuf act %%?WHWP%&QﬁY% (GO L%ejt,ajt-alén[')d f&é—ﬁ%iég%ﬁlgag’nam,f

manuf act yy,8d, hyNl PRONKAYAKH GRnzdfR ) e berd s9 digedes [0085]viny:  For
di spersing a pignent, a di'spersant or a dispersant aid is generally used,
and theredihya pitg@ENt ~biased dirspersaids, afesidr based désiper saiid or a
surface active agent which has a good adsorptivity to a pignent. Wth
respect i tg phgrEnicihaseddiapersaio winel hoshedumdixi hgkea sul fonate or
a netal salt of a pignent with a pignent as disclosed in Patent Docunent 4
or a net kadydfornitding wrelhthacsybshiittutiéd , aot+nbiretrhykbrgéecnvarive, i snd&known,
for exanple. As for the resin-based dispersant, there is a non-polar and
non- i oni cydirspetsaht dekonewern tug gicsid/api deesimuns hubatedilciviglsubilos an

am ne value to give a good pignent adsorptivity is nore general. Exanples
t hereof include an acryl resin, a polyurethane resin, polycarboxylic acid,
a polyam de resin and a polyester resip. Specific exanples thereof include
ED211 (trade nanme, manufactured by Kusunmoto Chem cals, Ltd.), AJISPER- PB821

(trade nane, manufactured by Ajinonoto Fine-Techno Co., Inc.) and
SCLSPERSE 71000 (trade nane, nanufactured by Avecia). [0036]



For producing the binder resin (i.e., copolyner) that is used in the
invention, a polynerization initiator is used. Specific exanples of the

pol ymeri zation initiator that is used for synthesis of a copolynmer include
a,a -azobis (isobutyronitrile), 2, 2' -azobis (2-methylbutyronitrile) ,
t-butyl peroctoate, di-t-butyl peroxide peroxo benzoyl nethyl ethyl ketone
peroxide. Use ratio of the polynerization initiator is 0.01 to 25 parts by
wei ght conpared to the total of nononers used for synthesis of a copol ymer.
Further, it is preferable to use an organi c sol vent expl ai ned bel ow for
synt hesi sa®f y BaiDp®) yi@fhadloyexeidep @otuentohaviyngmsukfi gi-pRkngissol vi ng
power for a nonofunctional nononer or a polynerization initiator should be
enpl oyed.maheimbdet i MAcyehplesay Ureafoimsyat hesis of a copolyner is
preferably 50 to 120C, and particularly preferably 80 to 100C. Further, the
reaction N+ freetils) pref bvabblytlat onble holir $2 -hpdropyetpyéf ecablym3dep 20
hours. The preferred acid value of the copolyner is 10 to 300 (ngKOH g),
and t he plefarired dwieidxyl Ve tea¢sylant ge20ong mprbelly)devhehirhataci d val ue
or the hydroxy value is 10 or less, the developability is inpaired. The

wei ght avetaiio st el aresel Gt I MyLBEaghentoporYRErNEs pReferably 2000 to
400000, and nore preferably 3000 to 100Q00. Wen the wei ght_ average

mol ecul are gHE §76 4 é‘?é“t%%ﬁr%%aﬁﬂstk@madPOW%KYﬁ%%l SArequar to
400000, the sensitivity and the developability, etc. are inpaired [ 0037]
Accor di ngt BETERE PRYENLPH. TP timGBR + ORFIP by THb RGOSl PHOFECHABly or

i n conbi nati.on of, t I e._T o] i nder - resi f the
inventioﬁﬁF%BSéh%ﬁ%u %i%f%&%%ﬁ%@q%%fﬁ@é€§§%e%%%??a§%6 %?%Y%?a@?§ 5to 50
parts by yai apmar 1 y. el ght.. af st id
matter iﬁmﬁ%e érﬁbred ?g%?ﬁlJ@ﬁg%ﬁ%f??ﬁ%%ﬁﬁgﬁ*?ﬁgl%%ﬁ-éﬁ?gg$9%ﬁ21§?%aer
resin is Jrespdina 10: &mart ey, welhie Lﬁeqp!&r@;émysﬁdflgﬁ d:hafn al kal |

devel opability i's inpaired or surface contam nation or Tilmresidue occurs
in an ar emnroiihertidrana pixelr fgsrd ng part. [ 0038] I n case of

radi cal polynerization, exanples of the curing agent used in the invention
i ncl ude & qalmtlopol yneri zati on nononer. | n case of ion curing, exanples

i ncl ude an epoxy resin as wells as a nelam ne curing agent. Specific
exanpl es t her edfuritheiruder 2yareax yethiyig (aretdrdicrydratle, urls diywr oxsagpr opy|
(neth)acrylate, 2-ethylhexyl (neth)acrylate, ethylene glycol

di (et h) @lat 0T eyl ey eae i {7t Hjbiy] o 3119 | evtGhbne gl ycol
(meth)acryl ate, tetraethylene glycol (neth)acrylate, trinmethylol propane
tri(nmeth lﬁse,thp?eﬁ'ﬁod%rjy’tqﬂﬂqeola FTRAM Ay &t el S pentakr e eyt ol
tri(meth)acrylate, pentaerythritol tetra(neth)acrylate, dipentaerythritol
hexa( met HSASTYH A é{fog'i © GRELHEL ?/léﬁ”é‘% %‘-?as%h%%?lﬂ“? p%%‘ﬁ%%‘&’;

di (net h) acr.yl.at e, . bi.sphenol -F type -.epoxy. di.(;meth) acryl at e

bi SphenbrTiiiar SREVES BaCeRaiy? (T o S MeRORyI S PRFRRhy o
propane trj t I - l.at i | al ; pr

ri Cmot hscror st s e oy pa AR aPE ety P 2 r SPERR acrvlate

et hoxyl a i Nye | is I t ryk Lt Ld I ne

R A e R e R T R e e

9, 9- bi s[ 4+( 2n aciy) 100 OXN¥OL hexy) bEbuprens gKeyangd REHO40 (L ade
name, manufactured by N PPON KAYAKU CO., LTD.), Kayarad DPCA-30 (trade
name, mamdhaetace oy N PROY SAYAKIA GO, LJD.9 ,cdifpd3 (Wi ade nane,
manuf act ured by Shin Nakarmura Chemical Co., Ltd.), UA-53H (trade nane,

manuf act wiceeh iy dShiyn ridekcamiunea sCheniicaladGal ,wiithd. a )h M1B060 ¢ tagdes haare,

manuf actured by TOAGOSEI CO., LTD.); as a thiol-based nononer for

pol yner i zapicdyReTEMRIt@ st ader yidme ,aqishufactaried dye Sak gt s tGhemmal ard ndust ry
Co., Ltd.), TMWP (trade nane, nanufactured by Sakai Chem cal Industry Co.,
Ltd.), PEMPYl&tgdeaname, ahadbfabpliedhBjrSikairouem the hydistystiool |

Ltd.), and DPWMP (trade nanme, manufactured by Sakai _Chem cal |ndustry Co.
Ltd.); asCawlépéry fBEFRETNCP6DO6RESITEG  FEOENPPAYGMIRE- 1666 EPPN- 501H,
BREN-S, and NC-.7300L, all ma ufa%tured by N PPON KAYAK#EEI, LTD.,. CELLOXI DE
2021P, EAPRY180 JeCk/et EVERVEOSY S A6a EFCE BADPESE00TISF F- b 56 v i Dy

Dai cel rpor.at.i o EP| COAT 828, EP T YX800Q, .an | COAT YX4000, al
manuf ac'::%lC 62§§M\J33§ﬁd§pwe|?e§qar?§l %%Hﬁ%%,y %?E}]eﬁeitéqa%a%a(qlr%e nane,
manuf act ured by Chi sso Corporation), and TEPIC (trade nane, manufactured by
Ni ssan Chem cal Industries, Ltd.), etc., and; as a nelam ne curing agent,
met hyl ol at ed nel am ne and Mw 30 (tradeonane, manufactured by SANWA Chem cal
Co., Ltd.). They maybe used either singly or in conbination of two or nore.
The content is 1 to 80 parts by weight, and preferably 5 to 30 parts by
wei ght conpared to the 100 parts by weight of the total solid matter in the
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[ 0040] The organic pignent that can be used in conbination with the
essential conponents of the colored resin conposition of the invention is
not specifically limted, and the exanples thereof include a pignent |ike
an ant hr aqui none- based pi gnent, a phthal ocyani ne-based pi gnent, a

tri phenyl net hane- based pi gnent, a benzi m dazol one-based pignent, a

qui nacri done- based pi gnent, an azo chel at e- based pi gnent, an azo-based

pi gnent, an isoindoline-based pignent, an isoindolinone-based pignment, a
pyr ant hr one- based pi gnment, an indanthrone-based pignent, an

ant hr apyr OrRGAFBesbaserhdd gremnd,, manditbeemeant bantdroneRrased pHgMenhl, a

fl avant hrone- based pignent, a peryl ene-based pignent, a perinone-based

pi gnent, aNQUEARP Al on&Xrasd (H dieatie aahbi ahadh foe based pi gmepoON a

di oxadi ne- based pignent, a quinarcridone-based pignent, and a

xant hene- BaSKUERL ghent , LEAd} » aUKBke0p# gienadandamedymdnhidketpirgoeby whi ch
are obtained by insolubilization of an acidic dye, a basic dye, or a direct
dye with %IBP@%l%ﬁ¥%HWﬁ§JagéﬁW3theﬁ%ﬁbﬁ“”Nbrér§§@tmﬁﬂ@reWéﬁpﬁé§thﬁ@ﬂude in
terns of Col or |ndex,

Bl Lo, 1 208 MEPE RBTAKI£05 15T, 1 5. UErSg T gL apge nane, nanufactured

19,25 27,29 80 nP0e 0B 100, 0L AL 8260% ot mane,

1152 3Tt 0 dee bt it Ped B3R o a2k e e

7,14, 41, %ar}mﬁgctz\ﬂf'gd %’ylllglﬁ'?él\? K}-\YA%%J C(§EI', JLTD. }, ZFR-1401H (trade name,
manufactured by NIPPON KAYAKU CO., LTD.), and ZCR-1642 (trade
name, manufactured by NIPPON KAYAKY CO., LTD.) canbe also used.
[0035]

For dispersing a pigment, a dispersant or a dispersant

aid is generally used, and there is a pigment-based dispersant,
a resin-based dispersant, or a surface active agent which has
a good adsorptivity to a pigment. With respect to the
pigment-based dispersant, a method of mixing a sulfonate or a
metal salt of a pigment with a pigment as disclosed in Patent
Document 4 or a method of mixing with a substituted aminomethyl
derivative is known, for example. As for the resin-based
dispersant, there is a non-polar and non-ionic dispersant.
However, a polymer resin with an acid value or an amine value
to give a good pigment adsorptivity is more general. Examples
thereof include an acryl resin, a polyurethane resin,
polycarboxylic acid, a polyamide resin and a polyester resin.
Specific examples thereof include ED211 (trade name,
manufactured by Kusumotc Chemicals, Ltd.}, AJISPER-PBS21

{trade name, manufactured by Ajinomotc Fine-Techno Co., Inc.)
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81:2, 81:3,81:4,81:5, 122, 146, 168, 177, 178, 184, 185, 187, 200, 202,
208,

and SOLSPERSE 71000 (trade name, manufactured by Avecia).
[0036]

For producing the kinder resin (i.e., copolymer) that is
used in the invention, a polymerizaticn initiator is used.
Specific examples of the polymerization initiator that is used
for synthesis of a copolymer include o, -azobis
(isobutyrenitrile), 2,2'-azobis(2-methylbutyronitrile),
t-butyl peroctoate, di-t-butyl percoxide peroxo benzoyl methyl
ethyl ketone peroxide. Use ratio of the polymerization
initiator is 0.01 to 25 parts by weight compared to the total
of moncmers used for synthesis of a copolymer. Further, it is
preferable to use an organic scolvent explained belcocw for
synthesis of a copolymer. However, a solvent having sufficient
dissolving power for a monofunctional monomer or a
polymerization initiator should be employed. 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 €0 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 is 10 to
200 (mgKCH/g). When the acid value or the hydroxy value is 10
or iess, the developability is impaired. The weight average
molecular weight {(Mw) of the ccpolymer is preferably 2000 to
400000, and more preferably 3000 to 10000C. 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.
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210, 246, 254, 255, 264, 270, 272, 279, Pignent Orange 43, 71, 73, Pignent
Yellow 1, 2, 3,4, 5,6, 10, 12,

[0037]

According to the invention, the binder resin may be used
either singly or in combinaticn of two or more. The content
of the binder resin of the invention is generally 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 1s impaired or surface contamination or film
residue occurs in an area other than a pixel-forming part.
[(0038]

In case of radical polymerization, examples of the curing
agent used in the invention include a photopolymerization
monomer. Incase of ioncuring, examples include an epoxy resin
as wells as a melamine curing agent. Specific examples thereof
include 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, Z-ethylhexyl (meth)acrylate, ethylene glycol
di (meth)acrylate, diethylene glycol di{meth)acrylate,
triethylene glycol (meth}acrylate, tetraethylene glycol
(meth)acrylate, trimethylol prcpane tri(meth)acrylate,
pentaerythritel di{meth}acrylate, pentaerythritol
tri(meth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritecl hexa(meth)acrylate, glycerol
(meth) acrylate, bisphencl-A type epoxy di{meth)acrylate,
bisphencl-F type epoxy di(meth)acrylate, bisphenol-fluorene
type epoxy di (meth)acrylate, ethoxylated trimethylol propane

tri(meth)acrylate, propoxylated trimethylol propane
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13,14,15,.16, 17,18, 24, 31, 32, 34, 35,35:1, 36,36:1, 37, 37:1,40,42, 43,
53, 55, 60, 61, 62, 63,65,73,74, 77, 81,

tri (meth)acrylate, ethoxylated glycerin tri(meth)acrylate,
ethoxylated isocyanuric acid tri (meth)acrylate, ditrimethylol
propane tetra{methiacrylate, ethoxylated pentaerythritol
tetra(meth)acrylate,

9,8-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 TCGAGOSEI CO., LTD.); as a thiol-based monomer for
polymerization, TEMPIC (trade name, manufactured by Sakail
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
(trade name, manufactured by Sakai Chemical Industry Co.,
Ltd.); as an epoxy resin, NC-6000, NC-3000, EOCN-1020, XD-1000,
EPPN-501H, BREN-3S, and NC-7300L, all manufactured by NIPPON
KAYAKU CC., LTD., CELLOXIDE 2021P, EHPE3150, CYCLOMER M100, and
EPOLEAD PB3600, all manufactured by Daicel Corporation, EPICOAT
828, EPICOAT ¥YX8000, and EPICOAT YX4000, all manufactured by
Japan Epoxy Resins Co., Ltd., Sila-Ace S510 (trade name,
manufactured by Chisso Corporation), and TEPIC (trade name,
manufactured by Nissan Chemical Industries, Ltd.), etc., and;
as a melamine curing agent, methylolated melamine and Mw-30
(trade name, manufactured by SANWA Chemical Co., Ltd.). They

may be used either singly or in combination of two or more. The
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83, 93,94, 95, 97, 98,100, 101, 104, 106, 108, 109, 110, 113, 114, 115, 116,

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 ceclored resin composition.

[0039]

The pigment which can be used in combination with the
essential components of the cclored resin composition of the
invention preferably has spectral characteristics that are
sulitable 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.

[0040]

The organic pigment that can be used in combination with
the essential components of the colored resin composition of
the invention is not specifically limited, and the examples
thereof include a pigment like an anthraquinone-based pigment,
a phthalocyanine-based pigment, a triphenylmethane-based
pigment, a benzimidazolone-based pigment, a
guinacridone-based pigment, an azo chelate-based pigment, an
azo-based pigment, an isoindoline-based pigment, an
isoindolinone-based pigment, a pyranthrone-based pigment, an
indanthrone-based pigment, an anthrapyrimidine-based pigment,

a dibromoanthanthrone-based pigment, a flavanthrone-based
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117,

118, 119, 120, 123, 126, 127, 128, 129, 138, 139, 147, 150,

pigment, a perylene-based pigment, a perinone-based pigment,
é quinophthalone-based pigment, a thioindigo-based pigment, a
dioxadine-based pigment, a guinarcridone-based pigment, and a
xanthene-based pigment, and; a lake pigment and a dyed lake
pigment which are obtainedby insolubilization of an acidic dye,
abasicdye, or adirect dyewith a precipitating agent therefor.
More specific examples include, in terms of Color Tndex, Pigment
Blue 1, 1:2, 9, 14, 15, 15:1, 15:2, 15:3, 15:4, 15:6, 16, 17,
1%, 25, 27, 28, 29, 33, 35, 36, 56, 56:1, €0, 61, 61:1, 62, 63,
€6, 67, 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, 217,
29, 31, 32, 37, 39, 42, 44, 47, 49, 50, Pigment Violet 3, 4,
27, 3%, Pigment Red 7, 14, 41, 48:1, 48:2, 48:3, 48:4, 57:1,
81, 81:1, 81:2, 81:3, 81:4, 81:5, 122, 146, 168, 177, 178, 184,
185, 187, 200, 202, 208, 210, 246, 254, 255, 264, 270, 272, 279,
Pigment Orange 43, 71, 73, Pigment Yellow 1, 2, 3, 4, 5, &, 10,
12, 13, 14, 15, 16, 17, 18, 24, 31, 32, 34, 35, 35:1, 36, 36:1,
37, 37:1, 40, 42, 43, 53, 55, 60, 61, 62, 63, 65, 73, 74, 77,
81, 83, 93, %4, °5, 97, 98, 100, 101, 104, 106, 108, 109, 110,
113, 114, 115, 116, 117, 118, 119, 120, 123, 126, 127, 128, 129,
138, 139, 147, 150, 151, 152, 153, 154, 155, 156, 161, 162, 164,
le6, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 179,
isc, 181, 182, 185, 187, 188, 193, 194, 198, 199, 213, 214, and
Pigment Green 7, 36, 58. Of these, metal phthalocyanine

pigments like Pigment Blue 15, 15:1, 15:2, 15:3, 15:4, 15:6,
le, 17, 75, 76, 79, Pigment Violet 23, Pigment Red 177, 254,

and Pigment Yellow 83, 138, 139, 150 which have goocd color and
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151, 152,

153, 154, 155, 156, 161, 162, 164, 166, 167, 168, 169,

resistance, etc., arepreferable. Pigment Blue 15:6 as a copper
phthalocyanine pigment is particularly preferable.
[C041]

Examples of the inorganic pigment that can used in
combination with the essential components of the colored resin
composition of the invention are not specifically limited, and
the examples thereof include a metal oxide, a metal sulfide,
a sulfate salt, a metal hydroxide, and a metal carbonate like
complexn@taloxidepigment,carbanblack,lowlyoxidizedblack
titan, titan oxide, barium sulfate, zinc oxide, lead sulfate,
yvellow-cclored 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.

[0042]

The dye which can be used in combination with the essential
components of the colored resin composition of the inventicn
is not specifically limited and examples thereof include an
acidic dye, a basic dye, a direct dye, a sulfur dye, a dye for
dry-dyeing, a naphthol dye, a reactive dye and a dispersion dye.
Of these, any dye soluble in an crganic 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. It
is well known that a dye inscluble in an organic solvent, for
example an aéidic dye, can be modified to an amine salt dye by
reacting it with an organic amine compound (for example,

n~-propylamine and ethylhexyl propionic acid amine) or to a dye
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170, 171, 172, 173, 174, 175, 176, 177, 179, 180, 181, 182, 185,

having a sulfonamide group by reacting the sulfonic acid group
with the same organic amine compound. The amine~modified 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 Number, Basic Blue 7, Acid Blue 1, 7, 9, 15, 18,
23, 25, 27, 29, 406, 42, 45, 51, 62, 70, 80, 83, 86, 87, 20, 92,
96, 103, 112, 113, 120, 129, 138, 147, 150, 158, 171, 182, 192,
210, 242, 243, 249, 256, 259, 267, 278, 280, 285,295, 296, 315,
324, 335, 340, Basic Blue 7, 11, 15, 26, Sclvent Blue 2, 3, 4,
5, 6, 23, 25, 35, 37, 38, 43, 55, 59, &7, 72, 124, Basic Violet
10, Acid Violet 17, 49, Solvent Violet 4, 5, 14, Basic Red 1,
10, 29, Acid Red 91, 92, 97, 114, 138, 151, 289, Solvent Red
45, 4%, 127, Acid Yellow 17, 23, 25, 29, 38, 40, 42, 76, Solvent
Yellow 4, 14, 15, 24, 76, 81, 82, 94, 98, 162, Solvent Qrange
2, 1, 11, 15, 26, 56, and, Acid Green 9, 16.

[0043]

As for the photopolymerization initiator used for the
colored resin composition of the invention, that is used for
photography method, an initiator having sufficient sensitivity
toward UV light emitted from a ultrahigh pressure mercury lamp
generally used as a light source for exposure is preferable.
Examples thereof include a radical pclymerizable photoradical
initiateor and an ion curable photo-acid generator or a
photo-base generator. For the photopolymerization, a
polymerization promoter component, which is called as a
sensitizer to cause curing even with small exposure energy, can

be used in combination. Examples of the photopolymerization
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187, 188, 193, 194, 198, 199, 213, 214, and Pignment Geen 7, 36, 58. O
t hese, netal phthal ocyanine pignents |Iike Pignent Blue 15, 15:1, 15:2,
15: 3, 15:4, 15:6, 16, 17, 75, 76, 79, Pigment Violet 23, Pignent Red 177,
254, and Pigment Yellow 83, 138, 139, 150 which have good col or and

resi stance, etc., are preferable . Pignent Blue 15:6 as a copper

pht hal ocyani ne pignment is particularly preferable.

initiator that can be used include, although not specifically
limited, benzil, benzoin ether, benzoin butyl ether, benzoin
propyl ether, benzophencne,
3,3"-dimethyi-4-methoxybenzophencne, benzovyl benzoate, ester
product of benzoyl benzoate, 4-benzoyl-4'-methyl diphenyl
sulfide, benzyl dimethyl ketal,
Z2-putoxyethyl-4d-methylaminobenzoate, chlorothibxanthone,
methyl thioxanthone, ethyl thioxanthone, isopropyl
thioxanthone, dimethyl thioxanthone, diethyl thioxanthone,
diisopropyl thioxanthone, dimethylaminomethylbenzoate,
1-({4-dodecylphenyl)-2-hydroxy-2-methylpropan-1l-one,
l1-hydroxycyclohexylphenyl ketone,
2-hydroxy-2-methyl-1l-phenylpreopan-1-one,
1-{4-isopropylphenvyl}-2-hydroxy-2-methylpropan-1l-one,
methylbenzoyl formate,
2-methyl-1-~(4-methylthiophenyl)-2-morpholinopropan-1l-one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)-butanone-1,
2,4-bis(trichlcromethyl)—-6- (4d-methoxyphenyl)-1,3,5-s-triazi
ne, 2,4,é6-tris{trichloromethyl)-1,3,5-s-triazine,
2,4-bis(tribromomethyl) -6~ (4’ -methoxyphenyl)-1, 3, 5-s-triazi
ne, 2,4,6-tris(tribromomethyl)-1,3,5-s-triazine,
2,4-bis(trichloromethyl)-6-(1,3-benzodioxolan-5-yl)-1,3, 5-s
—~triazine, benzcphencne, benzoyl benzoate,
1-{4-phenylsulfanylphenyl)butane-1,2-dicn-2-oxime-o-benzoat
€y

1-{4d-methylisulfanylphenyl)butane-1, 2-dion-2-oxime-oc-acetate,

1-(4-methylsulfanylphenyl)butan-l-onoxime-o-acetate,
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[ 0041] Exanpl es of the inorganic pignent that can used in

conbi nation with the essential conponents of the colored resin conposition
of the invention are not specifically Iimted, and the exanpl es thereof
include a netal oxide, a netal sulfide, a sulfate salt, a netal hydroxide,
and a netal carbonate |ike conplex nmetal oxide pignent, carbon black, lowy
oxi di zed black titan, titan oxide, bariumsulfate, zinc oxide, |ead

sul fate, yellowcolored | ead, bengara, deep navy, navy, chrom um oxi de,
antimony white, black iron, red lead, zinc sulfide, cadm umyellow, cadm um

red, zincg, Mﬁ@eeﬁewpézﬁm@p@@hﬁomémﬁe bar sumesHl 1 ahenoapdnoBgResi um
carbonate [ 0042] dye which can be used in conbination with the

essentlaJa@xmnmyuymyﬂ_e%tbhe peﬁgmedhyeemmneoeeeﬁeitcabfﬁ clthey1i B¥ertion is
not specifically Iimted and exanples thereof include an acidic dye, a

basi c dyez, & dbietd-cybora@plseth§ Uy -4dye’ , 8, Byetéoraghyndyel pg! -sinaphkhol
dye, a reactive dye and a di spersion dye. O these, any dye soluble in an
organi ¢ sutventdtarchEpisiing @bl yousdok s¢idwevet jabody eandsobmbéecial ap
organi ¢ solvent can be also suitably used after it is prepared as a

di sper si givaltah ke vigd YadkpoamD bt e viyeu i asBPLK) eKanaanror§&ni 80sol vent,

for exanple an acidic dye, can be nodified to an anmine salt dye by reacting

it vmtr1zﬁ?iﬁ%ﬁﬁﬁ(ﬁﬂﬁﬁrmﬁ%%ﬁﬁkﬁﬁmPQ?%ﬂsex%%ﬁ@@urﬁ PFOpytaniaenands,
ethylhexyl propi gni ¢ aci d anlne or to vrn sul f onam de group
by react iy’ PREVSACFIRIFE BB 5 YO&J%AWE(H qcﬁe %gﬁ’e lgaarﬁ%u%‘?nlﬂg%éﬁﬁound
of the iR f#%%ee %@%e&%%@r?r%eﬂ%'éigﬁﬁéfed it w@kﬁfﬁrﬁ?a%@s'a%ﬁ%?g o of "
Col | | 15, 18, .23, 25, 27,
29, 40, nggﬁiyang%““g§§ 267 o fs® g ggge éﬁad82“aﬂ%' M3t t49597943, 120,

129, 138, 71 0, 24 267,
378, 200 PhhksT Epatgdd 1T crddture 30 Bt (Rhde Agte ARy 201 uFER,

Sol vent .25, 3 . 124,
Basi ¢ Vi g%tg A%g 3%3:?4% Lft/do?et 2%? ggge&gﬁ vg%tﬁ%aoéegp E@é 5r§§m4§g%%§?%dreed 1,

10, 29, AgidnBedi&dan 94.4.97, Iiéécuié&axﬂ&h A8 dSebventniedr 46 ufda 127,
Acid Yellow 17, 23, 25, 29, 38, 40, 42, 76, Solvent Yellom14, 14, 15, 24,
76, 81, &R, BASF SBrariG2d.Sol VephcOrampecP)3 7 trklbie hhme26nambt a@hdredci d
Geen 9, 16. [0043] As for the photopol ynerization initiator used
for the & BAREH Fawim LldohposTMEohrohzthe [ twamtireme,t hanhuifsctuseddfloy

phot ography net hod, an initiator having sufficient sensitivity toward W

| i ght enﬁ@@@ﬁxﬁ3¥%ﬁ¥§QHtQQahrdHIbres§Uﬂemm%&%®k® {Tegrp fperieredd yowised as a

| i ght source for exposure is preferable anpl es thereof i nclude a radi cal
pol yner i M%%Ké?ﬁar%‘éi ' |IrT1C{| at 6Pda$|rElRaﬁlpcﬁP%l§rT§blle PROES - -

gener at or bas erat For the, photopolynerization, a

pol yneri 7 ﬂﬁ&p QMﬁWﬂF%% éﬂgg a sensitizer to cause
curing ev%g\%trlsnall exposure energy, can be used in conbination

Exanpl es o He photopol ynerization initiator that can be used include,

al though not speci L Cal bﬁoeé%fﬁg’r%ﬁ%'édm&eﬁzﬂ& el PENZOL Ny DUty

et her, benzoi n propy er

3, 3" - di mBthy hred iRt h%eben%ortﬁn%me, enray!; henzoat oduct of
benzoylngenzogte 4- benzoyl 4" - neth§1 |pheﬁyl sulﬁi enzfﬁgdinethyl

ketal , 2gbut@xyatnyied: meidyd a8 Nalzepzeataa rehl oratdu w%yyrea{@&ryl
throxanthone et hyl thi oxant hone, i sopropyl throxanthone di net hyl

t hi oxant hane.i adicet kyh tlki eant herel, idi icspiopwidhi oxkaaihhoBe, of the
di met hyl am nonet hyl benzoat e,

1- ( 4- dodetypl-phepyl)ym2rtiydtdxy- 2airef Ayb priopanide emeazo-based compound
1- hydr oxycycl ohexyl phenyl ketone, 2-hydroxy-2-nethyl-I|-phenyl propan- 1-one,
1- (4- i sopndpyh pharyl)c 2elipdidryc Qupethy | prdpaecldres x amp hyt bermoyd £
format e,

include 2,2'-azobisisobutyronitrile,

2,2'-azobis(2,4-dimethylvalerconitrile),

2,2"—azobis{2-methylbutyronitrile), di-t-butyl peroxide,
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2-met hyl - 1- (4- met hyl t hi opheny1) - 2- nor phol i nopr opan- 1- one,

2- benzyl- 2-di net hyl am no- 1- (4- nor phol i nophenyl) - but anone- 1,
2,4-bis(trichloromethyl)-6-(4-nmethoxyphenyl)-1,3,5-s-triazi ne,
2,4,6-tris(trichloronethyl)-1,3,5-s-triazine,
2,4-bis(tribrononet hyl)-6-(4'-net hoxyphenyl)-1,3,5-s-triazi ne,
2,4,6-tris(tribronmonethyl)-1,3,5-s-triazine,
2,4-bis(trichloronethyl)-6-(1, 3-benzodi oxol an-5-y1)-1, 3,5-s -triazine,
benzophenone, benzoyl benzoate,

1- (4- phenglisahtanyl paepyliybut ane- tudvdi @Rrdx@rictteeabenrzeat e,

1- (4- et hyl sul f anyl phenyl ) but ane- 1, 2- di on- 2- oxi ne- o- acet at e,

1- (4- met hyD84bf anyl phenyl ) but an- 1- onoxi nme- o- acet at e,

4, 4" - bi s(di et hyl am no) benzophenone, p-di nmethyl am no benzoic acid isoanyl
ester, p-dinet hfhamenbyhenzokciaei thet hytoestay be used either singly
2,2' -bis(o-chlorophenyl)-4,4',5,5" -tetraphenyl-1,2'-biimda zole,

di azonaph®hoblii AoRelBateen | ¢if t F'a@ o?r ek connereied 3aravailhableentent
Kayacur e- DMBI , Kayacur e- BDMK, Kayacure-BP-100, Kayacure-BMBI,

Kayacur e- BETX- B, tkayfa@drd-SEPK Ferghé  nahdsPral frahuf ctrdd oar i PRON
KAYAKU CO., | LT %%ngaro ure 1173 and Darocure 1116 (trade nanes, al
nmanuf act u‘?’%ﬂglﬁg RACSAgh B8 LA PRr ter ¥R bR Yy dcird 363 1ck r ade

namne, nanﬁfggtgred EM BASi Jagan Ltd.g I r a;ure 379EG ((trade nane,
manuf act UFed By BASE JapanCitd. jS5iFgaRUPBSOXEB1 (trade name, manufact ured
by BASF Japan $td.), | rgacure OXE-02 (trade nanme, nmanufactured by BASF
Japan Ltd??, ?rgacure PAGL03 (trade nanme, nmanufactured by BASF Japan Ltd.),

TME-triazine (tztaa@er%f@@rggﬂ%%%we% Qgeéégl\é\fnggggﬁe@'ign o %.Fhfl%e_é’tan g

bi i m dazol e (manufactured Kur ogane Kasel

STR-1 (tragde naesridilenman @ct uied Ry ReeRSANeM a0l colbdnknt0044]
For a thernosetting resin conposition for use in an ink jet nethod, etc., a
t hermo- pod § nigid zatlicared niddiat Qonipf ganeyrgl Isadised.. Howevekr kkspecegsary, a
phot opol yneri zation initiator can be al so used in conbination. Exanpl es of

t he t her nohodyeieynaat zon ¢ niéhater, | aciudephnt agol basedzgonpaund and an

or gani ¢ peroxi de conpound and specific exanpl es thereof include

2,2' - azobimisobinyr onid rale; 202 tlag obds¢ 2ude dioes hyhvabeeonbtr iihe),

2,2' -azobis(2-methyl butyronitrile), di-t-butyl peroxide, dibenzoyl

per oxi de, Pahd'&UurgA t et okyhebrleeaneat@. fopoaBse synthesTheopohyinieati on
initiator may be used either singly or in conmbination of two or nore, if

necessar y- S5 @htituied o, 51 & Tirs BB Sight ,Caib it fferably 1 to 25

parts by wei ght. co red to the 100 parts by weight of the total solid
matter inMa %H}E}}}%S#Jr?%%%ﬁltgb .l][b%ylﬁvgn when pg PogleRk or ganic

sol vent ed in the inventio a_solvent havingsufficientsolubilityfor
theconstiléflu |éoI[r}SaJ1%10rrlp% epn?ésarg d (’haenc}:()ﬁ3 ored Fesin conposition, such as. a
bi nder regidy7@ photopol ynerizabl e nononer, and a photopol yneri zation

The organic solvent used in the invention is not
specifically limited, as long as it is usable. 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 cellosoclve acetate, and butyl
cellosolve acetate; propylene glycol moncalkyl ether acetic
acid esters like propylene glycol monomethyl ether acetate,

propylene glycol monoethyl ether acetate, and propylene glycol
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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. [0047] The
organi ¢ solvent used in the invention is not specifically limted, as |ong
as it is usable. Specific exanples thereof include benzenes |ike benzene,
tol uene, and xyl ene; cellosolves |ike nmethyl cellosolve, ethyl cellosol ve,
and butyl cellosolve; cellosolve acetic acid esters |ike nmethyl cellosolve
acetate, mbhybueel! esakveaacehate, pandibutiy! acald eselve agelat@trRnopyl ene
gl ycol nonoal kyl ether acetic acid esters |like propylene glycol nononethyl
et her acemateoxppopylenecghyddl, soheet hgkthekheroatehdleacand peapyliene

gl ycol nonobutyl ether acetate; propionic acid esters |ike mnethyl

met hoxypr ephoriprapidniet &yl dred i xe/prolpiedriiccx ygei ah : aret ddciet;haeypriepi oni ¢
acid, and ethyl ethoxypropionic acid; lactic acid esters |ike nethyl

| act at e, @€h¢l ebherat eikandebbyyl lhattsee; edhetthykenetgl yeols bluitké

di et hyl ene gl ycol npnonet hyl ether and diethylene glycol nonoethyl ether;
acetic aclacester sdllﬁtlé‘evlr@wﬂl%z@éﬁaﬂ-ékee@w{hﬁé@@atﬂywdm@npmetm«ét ate;
ethers |ike dineth%éeether, diethyl ether, tetrahydrofuran, and di oxane;

ket ones | FkBhE&ohes Mgt RYF ErifAt %@PBﬁEhymmrfoatcwtirée@%ssaﬁas
Y oo R Al SIS Pofarsiienel, sl Suanaly, sgeom
i mbi nat § . .Th i | i
pref r abl g 50 5156000 “BaPPS by REr dRe <PHRe” o EFEPBFG 186 B0 2380 par ts by
wei ght CO@P@;&aeﬁe,toké@&&gol%zg?@m& ORLR1! BEALOL AL 8L} A IBLLEY 10 Lhe

col ored resin conposition. 49] he”col or resrn 6onpo$ i on of
the inventhom i ddRduced By ThKbRINBAL, SEAET | 10-0f As Bisndeh LashA1 2

curing agent, a specific colorant conpound, and an organic solvent, "etc.
using a diSIsSOAYES Bt @nHOOMEXEFepy D A0dbEH0N, aAENBENRLUMBNESHAYN . dyes can
be added, if necessary. However, a pignent or a dye having | ow solubility
is first coerted into a dispersion by using an appropriate di spersant
with a disperser |ike paint shaker, and then added and mi xed with the

col ored resin conpeyi beomsef G050jer singly To fhecaabonzdi ¢esim teonpesition
of the invention, various additives, for exanple, a filler, a surface
active agente- aThigotspoRpaBnitzafidre ianadatorso lvariterimal rpdeyablivz4fi on
initiator, a ou{gFrization i,nhi bitor, an adhesion pronoter, a

n
anti - oxi dethtl V@ UPagBEsoPyi H§idhent andnkl ahebyfgt 8ghld 6 ilMMidbPestS BHn be

further added, if necessary. Further, to renpve foreign inpurities, etc.,
the col or“bedqugsicr?“l?ﬁ&égm Sﬁeoibph%am%ek?ﬂ(i"bﬁﬂﬁw Od‘%%%bjt@&aédS%ld
nicrofilg{eﬁiéglfwit a(;iltqg, etc. after f{oduction. [ 0051] Her ei n
bel ow, a Hetfod of ProditiNg @ ey Produet " +%m the col ored resin
conpositifgbég3the invention is explained. First, the colored resin
conposition of the invention is coated on a substrate |ike a gl ass
substrate and gp3l ldGQHd e it0 I dd i imdicknass of, Qi do 20 pm and
preferably 0.5 to 5 Rmaccording to a nethod such as a spin coating, a rol
coating, @rcddde@Bd SRIiMY BEa & 148 rP8kiNGinabd R Paf, §RaL1IiNG: aJbep, drying
under reduced pressure is carried out according to the drying condition
under the $pSPEFat wod cafand3cdRpdBNE, f0rd dnter B0 Ho1 tBRE, RIef eiabhy the
tenperature of 60 to 120C for 1 to 10 mm in a reduced pressure chanber, if
necessar ya digsd heer car priesnivaki=g- & r eat st t 1 sn cathieetp Dgtheys WS Aige@ hot
plate or a clean oven, etc. to forma film Next, radiation (for exanple,
el ect r onicarbbamatedV ilfi ghtecanrbe cidmseder eds ragdetdy bt ghtlveshpviaier abl e)
is applied through a certain nmask pattern by a commonl y-used
phot ol i t Hegt é@ﬁ}d%ﬁétlﬁé’d,lSarﬁdréévépaﬁﬁrémeduénﬁg andagpevasosobut ipinof
surface active agent, an, aqueous al kal i )

an appropriate dispersant with a disperser like paint shaker,

and then added and mixed with the colored resin composition.

[0050]
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solution, or an aqueous m xture solution of -a surface active agent and an
al kali agent is carried out. Devel opnent nethod includes a di pping nethod,
a spraying method, a shower nethod, a paddle nethod, and an ultrasonication
met hod, and a conbi nation thereof can be al so enpl oyed. The non-exposed
area i s renoved by devel opnent process, and rinsed with water. The curable
fil mundergoes post-baking treatnent, for exanple, at the tenperature of
130 to 300C for 1 to 120 mn, and nore preferably at the tenperature of 150
to 250C for 1 to 30 min to obtain the pixels consisting of the col ored
curabl e fil mofTséhehd nvendtod. rEO0h2tompositibxanpl eBeofint/BatsyRf ace active
agent that can be used include pol yoxyethyl ene al kyl ether and

pol yoxyal kykenesaddilt ietdsgr foBeanpipds 0 ftilld eal, kalsurdgent ad hate earnlbe used
i ncl ude sodi um carbonat e, potassium carbonate, sodi um hydroxi de, potassium
hydr oxi dea dhetbrapbimarheataed tettamtbhyl anbrirnmlhpdigxiede zaltdonhe
invention, use of an aqueous solution containing both the alkali agent and
surface at®iveahgent2 iRC pimgerzhlon Davelvpment 3y asddssiion pyproaklry
carried out at the treatnment_tenperature of 10 to 50C, preferably 20 to
40C, for #Reathent*tidRtofa38Vt 880D PsBE, 2ABPE, prEfePBbRYIZEIEE1PR0 sec.

[ 0053] . Tge cured gro uc% of tgg ol ored resin conposition of the

i nventi on*FRIBLEPTH FRF ROl OYLFRFFerdds: alfi BEFESERT¥t al P &ptEy ERVi ce,
an organiceﬁ%véh J%é?ém.oﬁ a.$ Lid-sﬂgge igaginﬁ devi ce used in,%.digital
canera, etorC and e ol BPUFiFLEFs fave pafter %ﬂegf%ﬁﬁ§188ﬂgp§ﬂiﬁ8nof t he
col ored resi RAS| the J nw i t hat. i I d_as _descri bed
above. [ ooBaE Y %n%ﬁ@ggtyhe oliés"prfﬂ\ﬁg‘ir/EIH A0 Nl o d A 55 %8né 1'i quid
crystal display, devlce;fs-progygedeignhave a structure in which a back
light, a polarizing film a display electrode, a liquid crystal, an
alignment [ do$m a common el ectrode, the color filter of the invention, and
a polarizing filmare lamnated in this order. The organic EL display is
produced by di spasiingbkhew;okafefiidd erf ofrotiie ingve ntiy eirtdirictabeyg or
below a nmultilayered organic light emtting device. For exanple, the

sol i d- st athee iqmElginegy dedice dosipprsddiced oiy ther dhrgnthencokoexfhibiredl ayer of
the invention on a silicon wafer on which a transport electrode and a

phot odi odél z8te ftdeneelored nasdm Canbaat tagnao hitbeol hesst 1 deriesonoaErdnpl es

on a substrate like a glass substrate and a silicon plate to
the film thickness of 0.1 tc 20 pm, and preferably 0.5 to 5 um
according to a method such as a spin coating, a roll coating,
a slit and spinning, a die coating, and a bar coating. Then
drying under reduced pressure 1s carried out according to the
drying condition under the temperature of 23 to 150°C for 1 to
60 min, more preferably the 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 cleanoven, etc. to forma 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 agueous alkali

32



[ 0055] The invention is explained in greater detail in view of the
foll ow ng Exanples, but the invention is not limted by the Exanples. As
spectroscopi ¢ characteristics, spectral transm ssion ratio was neasured by
usi ng a spectrophotoneter "Shinmdzu Corporation UV-3150" and chromaticity
was estimated based on the XYZ Col or System Accordingly, the resistance of
the colored material was evaluated. [0056] Synthetic Exanple 1 To
a 100 nmL beaker, 1 g of Rhodam ne B (rmanufactured by Tokyo Chem cal

| ndustry Co., Ltd. ) of the following fornmula (100) and 20 g of water were

added andssthtiefl, abr roomsesmes atidtfOrs30didh chen sud r3elUti-@R vien whi ch
1 g of tristrifluoronethanesul fonyl nethide (TFSM cesiumsalt is dissolved

in 1 g ofaddtwasd agded k@napwipsett hereior aad st I r edveQophdiaumsththe
precipitated dye was filtered, washed with water, and dried to obtain 0.7 g
TFSM sal tindlRhedandiepBngGoapbodd dNeprhyingVaki-o, absoigptdronenayvel, engt h:
560 nm (cycl ohexanone) [Chemi cal Fornula 2] Et [0057] Synthetic Exanple 2
To a 100 apdaddkermethgdeof aRioglanmiher 88 haabfavt uredoldy Fokye Cheni ca

| ndustry Co., Ltd. ) of the followng fornula (101) and 20 g of water were
added .andc@rhnatl et thegmotfenpe gt it 2o £8P 13y ad .n. THRamnwwldrd anekn whi ch
1 g of tristrifluoronethanesul fonyl nethide cesiumsalt is dissolved in 1 g
of DVF wasS FFIE & BYvie e L PP b Rarf &5 1 Ped FéPsgdnelirts Watiee -pr 8BEpi t at ed

dye was filtered,_washed with water,. and drjed
y curgkf% ff%%.uﬁ%ergoes post-bakgng'treatment, for example, at

the temperature cof 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
to obtain the pixels consisting of the colored curakble film of
the invention.

[0052]

Examples c¢f the surface active agent that can be used
include polyoxyethylene alkyl ether and.pélyoxyalkylene alkyl
ether. Examples of the alkali agent that can be used include
sodium carbonate, potassium carbonate, sodium hydroxide,
potassium hydroxide, diethanolamine, and tetramethylammonium
hydroxide. 1In the invention, use of an agueous 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.

[0053]

The cured product of the colored resin composition of the

invention is useful for color filters of a ligquid crystal

display device, an organic EL display, or a solid~state imaging
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to obtain 0.8 g TFSM salt of Rhodam ne 6G (Conpound No. 2). Maxi num

absorption wavel ength: 531 nm (cycl ohexanone) [Chem cal Fornmula 3] |ii Et
H3C [ 0058] Synt hetic Exanple 3 (production of binder resin
(copol yner)) To a 500 nL four neck flask, 160 g of methyl ethyl

ketone, 10 g of nethacrylic acid, 33 g of benzyl nethacrylate, and 1 g of
ct,a' -azobis(isobutyronitrile) were added and nitrogen gas was introduced
to the flask for 30 min under stirring. The tenperature was then raised to
80C and the stirring was continued for four hours at 80 to 85C. Once the

reaction sy cOrplseleth o Begt Xt Wana@s eeel edhd e He,f 9P ienmer gtype to
obtain a colorless, transparent, and honogeneous copol yner solution. The

copol ymerp st ath o yase theniyeni pld aledHd colorel FeXtiur 8o88hbyt k98

cont ai ni ng i sopropyl alcohol and water and filtered. The solid matter was
extract eb anchdrigeeen o @bt ghat t he copolysdraéAles¥eigbt awetage nol ecul ar
wei ght of the copolyner (A) as converted to polystyrene was 18000 and the
aci d val ue0@as] 152. [0059] Exanple 1 5.4 g of the copolyner (A) as
a binder resin, 6 g of Kayarad DPHA (trade nane, nmanufactured by N PPON
KAYAKU CO., LTBncras tdshoticpdlaymeeiviatsisemdntirer in¥ebtgoof thgatigei807
(trade nane, manufactured by BASF Japan Ltd.) and 0.6 g of Kayacure-DETX-S
(trade nane/sahdiaetarede ByCrliPPORORAYARU-©have FErizgtwre in which

phot opol yneri zation initiator, 0.6 g of the Conpound No. 1 obtained from

t he Synt ePREXEkARPFe A RS o ‘Ridld dAd™M202 bRty 1Sdifsartsife andigusdg of

One. Aot F3rY S bR A (RS o1 G- FoSP PGB A G P -of NE 6 Ifvaht FOR wi
viol et C%hp%he invention, and a polarizing film are laminated in this
order. The organic EL display is produced by disposing the
coclor filter of the invention either above or below a

multilayered organic light emitting device. For example, the
solid-state imaging device is produced by forming the color
filter layer of the invention on a siliccon wafer on which a

transport electrode and a photeodiode are formed, and then

laminating a micro lens thereon.

Examples
[0055]

The invention is explained in greater detail in view of
the following Examples, but the invention is not limited by the
Examples. 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 coclored material was evaluated.

[0056]
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[ 0060] Exanples 2 and 3 were perforned as foll ows. Exanpl e 2: The
colored resin conposition with red color was obtained with the sane
conposition as the Exanple 1 except that the Conpound No. 1 of the
Synthetic Exanple 1 is changed to the Conpound No. 2 of the Synthetic
Exampl e 2. Exanple 3: After mxing with conposition ratio of C 1.

Pi gnment Bl ue 15: 6/ AJlI SPER- PB821/ SOLSPERSE 5000/ PGVEA = 15.0/6.0/1.0/78.0
(weight ratio), 400 g of zirconia beads (0.3 mm) were added. After treating
for 60 mMmusing a paint shaker followed by filtration, the pignent

di spersion 1 wagygbtatpedexd@ptibelExanple 1, 19 g of the pignent dispersion
1 was added to o%tain the colored resin conposition of the invention.

[0061] Conpar at Tyea Examie bba kB ¢Ob 0§ £RH RS €0 P OSidriam: ddiddeq wiyol et
col or was obtained with the sane conposition as the Exanple 1 except that

t he ConpouadydoChémbdtat henSynathet Co.Exangl ¢ &fi shehdngedwtiagRTodaniiae B.
Conparative Exanple 2: The colored resin conposition with red col or was

obt ai ned WLER) tarel BGuges Toapesive onaddetiadExhipt ed b texcept: etiipatr atther e
Compound No. 1 of the Synthetic Exanple 1 is changed to Rhodam ne 6G

Conpar at | $erExénpla. 3:TiHe ool v Bdtiesi n combositioncohi th bl ue col or was
obtained with the same conposition as the Exanple 1 except that the
Conmpound N&1skréflepecwyhbfeeprel ERBipl Befhidechangtd £6SBEEI saBltuésy.

[ 0062] Eval uation of patternin The col ored resin conposition

obt ai ned @%Bﬁ?%H%daHbJeg(%iéWﬁ?@?ﬁla@86§)dﬁ%EWéB%IQRPEﬁF?rﬁ? Ghdtr&Ce and
subj ected_to pre-baking,under condition of 80C x.100 sec. After that, it
was cur ed BY ?i%‘?‘l?r%ng@Lﬁ &N taecﬂfé’lg w&évﬁlltljt%&fe\ﬂ’t o egql‘ﬂ’é(jiﬁi‘s

al kali sol ufjon t al hi /g face,agtiv en ri-nsed with ter, and
heat ed aiw%%%%ftgggb a?%gatgoﬁgﬁggﬁpgf?e?nEF$ﬂesé%FoPgdﬁggg€@%ﬁeo tained is

a line andcspacenats er i Wi bh.r Saal Wl Qhi0f: & WA ANFLASLE £5h die, O peel ing

of pixels was i i ed.
{cyclohexanone)

[Chemical Formula 2]

[0057]

Synthetic Example 2

Tc a 100 mL beaker, 1 g of Rhodamine 6G (manufactured by
Tokyo Chemical Industry Co., Ltd.) of the following formula
(101) and 20 gof water were added and stirred at room temperature
for 30 min. Then, a solution in which 1 g of
tristrifluoromethanesulfonyl methide cesium salt is dissclved
in 1l g of DMF was added dropwise thereto and stirred for 3 hours.

The precipitated dye was filtered, washed with water, and dried
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[ 0063] Eval uation of heat resistance Simlar to those described
above, the substrate for evaluation of heat resistance was prepared by
coating each conposition on a glass substrate, carrying out whol e exposure,
and treating the substrate at 200C for 5mn for post-baking. Thereafter,
each eval uation was carried out as described below. First, for

determ nation of heat resistance, spectral transm ssion ratio of the
substrate for eval uation was neasured by using a spectrophotoneter.
Thereafter, the substrate for evaluation was treated at 200C for 120 mn
and spect £l obEapsmhsEi gnrrats Qai‘@soﬁeﬁﬁklﬁgﬂlﬁga%@ E'ofﬁgbla}ﬁd fie o9l or

di fference (AEab) was eStimated. Results of heat resistance are given in

t he Tabl engdﬁlQGéﬂasbifgbhgnZhaJabéﬁgzﬁvabgat han (e¢eubhexghoheat resistance
dEab Exanple 1 O.
[Chemlcal Formula 3]

7
N
Bt / Et
HsC - oo (o
COOEt
{00587

Synthetic Example 3 (producticon ¢f binder resin
{copciymer))

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 o,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 fcour hours at B0 to 85°C. Once the reaction is
completed, the mixture was cooled tc 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 alcohcl and water and
filtered. The solid matter was extracted and dried to obtain
the ceopolymer (A). Welght average molecular weight of the
copolymer (A) as converted to polystyrene was 18000 and the acid
value was 152.

[0059]
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2 Exanple 2 0. 6 Exanple 3 3. 5 Conparative Exanple 1 _

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
a photopolymerizable monomer, 1.5 g of Irgacure 907 (trade name,
manufactured by BASF Japan Ltd.) and 0.6 g of Kavacure-DETX~S
(trade name, manufactured by NIPPON KAYAKU CO., LTD.) as a
photopelymerization initiator, 0.6 g of the Compound No. 1
obtained from the Synthetic Example 1 as a dye, and 20 g of
cyclohexanone and 8.6 g of propylene glycol monomethyl ether
acetate as a solvent were admixed with one another to cbtailn
the colcred resin composition of the invention with violet
coler.

[0060]
Examples 2 and 3 were performed as follows.
Example 2: The colored resin composition with red color
. was cbtained with the same composition as the Example 1 except
that the Compound No. 1 of the Synthetic Example 1 is changed
to the Compound No. 2 of the Synthetic Example 2.

Example 3: Affer mixing with composition ratio of C. I.
Pigment Blue 15:6/AJISPER-PB821/SCLSPERSE 5000/PGMEA =
15.0/6.0/1.0/78.0 {(weight ratio)}, 400 g of zirconia beads (0.3
mm) were added. After treating for 60 min using a paint shaker
followed by filtration, the pigment dispersion 1 was obtained.
To the Example 1, 19 g of the pigment dispersion 1 was addead
to obtain the colored resin composition of the invention.
[0061]

Comparative Example 1: The colored resin composition with
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Conparative Exanple 2 37. 4 , Conparative Exanple 3 58. In the
Conparative Exanple 1, discoloration of the dyes

violet color was obtained with the same compositiocn as the
Example 1 except that the Compound No. 1 of the Synthetic Example
1 is changed to Rhodamine B.

Comparative Example 2: The colored resin composition with
red,color'wés obtained with the same composition as the Example
1 except that the Compound No. 1 of the Synthetic Example 1 is
changed to Rhodamine 6G.

Comparative Example 3: The colored resin composition with
blue color was obtained with the same composition as the Example
1 except that the Compound No. 1 of the Synthetic Example 1 is
changed to Basic Blue 7.

[0062]

Evaluation of patterning

The colored resin composition obtained from the above
(Examples 1 to 3} 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
agqueous alkali sclution containing a surface active agent,
rinsed with water, and heated at 200°C to obtain a colored
pattern. The colored pattern obtained is a line and space
pattern with resolution of 5 pm and no residues or peeling of
pixels was identified.

[0063]

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,
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occurred during post-baking before heat treatnent, and heat resistance was
significantly low [0065] According to the Table 2 in which results
of the heat resistance evaluation are given, it was found that the Exanples
1 to 3 of the invention show significantly inproved results conpared to
those of the conventional dyes of the Conparative Exanples 2 and 3. The
Exanple 3, in which a mxture with a pignment is used in conbination, also
showed good results w thout yielding any precipitation even when the

col orant conpound of the invention having various color characteristics

i ke bl ue I C ' ' i ot-h pt gnent.. L : Based
on the ré?g JﬁkgﬂﬁgﬁﬁgﬁeagggéFkﬁggkégq%%ﬁﬁﬁf?ﬁa%9¥ﬁ2fggfgggg P%éﬁﬁg'
conpositi i t i | cLEi ; can be
P R s i e o R g R G LR

i ncl udes @ gye, arh hascsuhihgt ent eshshaneesiapdnther ehorer-ht can be used
for obtaining sharp pixels with high quality and hlgh reliability. Further,
dependi ng: h Spess fd1€ rdseo o te@Nshes Bf §0e GRS byalMiXedoanth dsedswirbh a

pi gment or other dyes. Thus, it is found to be industrially very useful.

1. Acol or esly nesinmy conpesitticgrhdtameatad or  fThletress teanprihsel Bgbhateaker ast
conpound represented by the following fornula (1), a binder resin, a

sol vent , el @t e agenta {Chent cad0Forfmn a2 nCAIavE! spectral

transmissioh ratio was measured again. Finally, the color
difference (AEab) was estimated. Results of heat resistance
arg given in the Table 2.

[0064]

[Table 2]

Table 2 Evaluation results of heat resistance

Example 1 0. 2
Example 2

Comparative
Example 1

Comparative
omparative '
Example 3

In the Comparative Example 1, discoloration of the dyes
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(wherein RL to Rs each independently represent a hydrogen atom a hal ogen
atom a Cl1-Cl12 al kyl group, a d-Cl2 al koxy group, a nitro group, a

car boxyl group, or an al koxycarbonyl group; Y1 to Y4 each independently
represent a hydrogen atom a Cl1-Cl2 al kyl group, or an aryl group; Xl to Xs
each independently represent a hydrogen atom a O -Cl12 al kyl group, a
.C1-C12 al koxy group, a halogen atom a nitro group, a phenoxy group, a

car boxyl group, an al koxycarbonyl group, a carbanoyl group, a sulfo group,
or a sulfanoyl group; and anion part Z- represents a sul fonyl nethide anion

having a Bi-ghky¥ehakogenat %@s@b@&n@l ¥l O W+ %r&%nﬁe@ﬂtor%%d g@aa{lc

conposition according to aiml, wherein Z-in the forml a

tristrifl vecosethasestkl enayhirethnde yanioan. 3. The colored resin
conposition according to Claim1 or 2, which conprises a netal

pht hal ocyagiosélpignent. 4. A colored cured filmfor color filters obtained
by patterning of the colored resin conposition according to any one of
Clains 1 to 3. A&cordeonbotof theeTabbapki sihnghtthe eekailed otr edef hkemtf or
color filters according to Claim4. 6. A display device conprising the
color filrepiatedrdigifiwrtda ars. given Asdl wdsstatred ithagi e denaingd es

conpr|5|n? the color filter according to Caimb5.
to 3 of the invention show significantly improved results

compared to those of the conventiocnal dyes of the Comparative
Examples 2 and 3. The Example 3, in which a mixture with a
pigment is used in combination, also showed good results without
vielding any precipitation even when the colorant compound of
the invention having various color characteristics like blue
color and red color is mixed with a pigment.
[0066]

Based on the results obtained above, it was found that
the colored resin composition of the invention in which a
specific colecrant compound can be used for preoducing a color
filter, wherein the color filter produced includes a dye and
has sufficient resistance, and therefore it can be used for
obtaining sharp pixels with high quality and high reliability.
Further, depending on specific use, 1t can be also easily mixed
and used with a pigment or other dyes. Thus, it is found to

be industrially very useful.
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CLATMS
1. A colored resin composition for color filters comprising
a colorant compound represented by the following formuia (1),
a binder resin, a solvent, and a curing agént

[Chemical Formula 1]

(wherein R; to Re¢ each independently represent a hydrogen atom,
a halogen atom, a Cl1-Cl2 alkyl group, a Cl1-Cl2 alkoxy group,
a nitro group, a carboxyl group, or an alkoxycarbonyl greoup:
Y, to Y4 each independently represent a hydrogen atem, a C1-Cl12
alkyl group, or an aryl group; X; to Xs; each independently

represent a hydrogen atom, a C1-Cl2 alkyl group, a C1-Cl2 alkoxy
group, a halogen atom, a nitro group, a phenoxy group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a sulfo group,
or a sulfamoyl group; and anion part Z° represents a sulfonyl

methide anion having a highly halogenated C1-C10 alkyl group).
z2. The colored resin composition according to Claim 1,

wherein Z2” in the formula (1) is a tristriflucromethanesulfonyl

methide anion.

41



3. The colored resin composition according to Claim 1 or 2,

which comprises a metal phthalocyanine pigment.

4. A colored cured film for color filters obtained by
patterning of the colored resin composition according to any

one of Claims 1 to 3.

5. Acolor filter comprising the colored cured film for color

filters according te Claim 4.

o. A display device comprising the color filter according
to Claim 5.
7. A solid-state imaging device comprising the color filter

according to Claim 5.
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