DESCRI PTI ON COLORED RESI N COVPOSI TI ON TECHNI CAL FI ELD [ 0001]

The

present invention relates to a colored resin conposition for formng bl ue,
red, and green pixels, a color filter produced by using the colored resin
conposi tion, and an electronic 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]

color filter is necessary for colorization of a liquid crystal

A

di spl ay

el enment used in a liquid crystal dj ) such as a laptop PC, a
liquid crystal television, a ce||§?§?h§%§ﬁ?SDand the Iike, or for

colorization of an imagi ngdewre® GRERy %%%E%)%%?%Na .
canmera or a color printer. As a net o& of manufacturing a col

di gi tal

filter used for a liquid crystal display device or for a solid-state
i magi ng el ement, there are many method such as a staining method, an
el ectrodeTEgENTICAN FEENODD, a printing nethod, and a pignment dispersion

met hod,

and the like. In recent days the pignent dispersion nethod is

nostly usé@00A3 a nmethod of patterning, photolithography is the nost

representative nethod. According to the nethod, a color filter is produced

by using a mi xtUpe present invention relates to a colored resin

composition for forming blue, red, and green pixels, a color
filter produced by using the colored resin composition, and an
electronic display device like a liquid crystal display device,
an imaging device (CCD and CMOS), and an organic EL display that

are produced by using the color filter.

BACKGROUND ART
[0002]

A color filter is necessary for colorization of a liquid
crystal display element used in a liquid 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 amethod of 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 method, an
electrode position method, a printing method, and a pigment
dispersion method, and the like. 1In recent days the pigment
dispersion method is mostly used. As a method of patterning,
photolithography is the most representative method. According

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

s an input device of a

or



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

[ 0003] | mprovenents in color purity, chroma, brightness, and
contrast, which are the characteristics required for a color filter, are
particularly inportant. Wth an inprovenent in brightness, the Iight anpunt
of a backlight can be | owered and power consunption can be suppressed to a
| ow | evel [ @ :SUC i.nprovenent is.alsp an . ,
environneﬁfg?ggpﬁgagﬁggglﬁgéﬁﬁo oS&&p ggF%8P6ygj€H%l%Qﬁ?ﬁ‘%hiHQFf16?1a col or
filter, igehsy essa i pGr he cantent of.. Ql ori pi nt or to
choose a E?S%@E?gﬁh?cﬁgﬁggdaege??gﬁugﬁggt%a%gig6e%5?%%rwé n%ﬁf@gaqgﬁnce an
i mproveneaboil fihgi ghidiess fan frerachiguad | pereashn '
transnitta%ge? p?gnent coﬁggntrat?o% shouﬁ%Mﬁ%Qﬁgﬁkggdg%%hﬁﬁ{kgghﬁfﬁhess
shoul d bewieHucedusIngsatinsky tbes@sbwpee@Bifadi. cting characteristics at
the sane tinme, a pignent mcronization is carried out. However, since

resi stancé0afdidi spersion stability approach certain limts as the

m croni zation progresses, it is difficult to inprove resistance even when
bright ness is ifeprasemenatsaleutebnr statey, [C0Bdha, bridstasstheanapproach
to solve the probl ens described above, an investigation of a color filter
enpl oyi ngCanly@Sts Watk ¢l edirduthe \ieaT ac el $tsl as e qiotdd dfoxt ke codbar
purity anﬁ.?gightness cap be obtained at the same tine, which is

i npossi bl &t b2hehFETePARERCUSERYY al PPREARE - arfil Ehete jmpEOEememt atlvant age

that, not_being a particle, it can suppress light scattering so that
cont rast RBRIARESBe o, aiﬂBMB\fze‘?f & BRCk1dPEEI Gn HeRy Mskehamdt whi ch

[ t Lability,, Light ISt heat i st [
e r oa. PTRCE nFRTEEREEOA LhY g 0o R aR e ey e uloaphe, hdve

signi ficaptldyeBolonel ok es) st age pi . .For exanple, disclosed in
Pat ent Litera?ures 1 %nd 2 %@ﬁasg% %ﬁtf#?gg?géhggein tri phenyl net hane

conpoundse@ £rois@hn t OMRVEEqut Reqt £EPREHYLHBL hane iwgﬁ}{gér/o:ﬂfo& e they

significantly low light resistance or heat tesista

cannot bepwsety alf acpllaetitedet evelis heetR8hryald hABERLEL 1% QBﬁEEH%ed in
Patent Literature 3 that xanthene conpounds have excel |l ent brightness,

there is @b adestpirphionigedat icgtbochessstape gmener whi 6B s i bbeferequired
to have high reliability, a colored resin conposition containing col orant
conpoundssRgehrak ced vemprm esiMsteanddsl 6,5 siaideechrf dmpdattenvarty frew ar e
practical |y available. As such, for a next generation, a high quality col or
filter hdAi R} 1en briythhessd dnd bxecetdehmgreseéstagice is in need.

Cl TATION LI ST | .
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. However, since resistance and
dispersion stability approach certain limits as the
micronization progresses, it isdifficult to improve resistance
even when brightness is increased at a current state.
[00C4]

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 of the color purity and brightness



PATENT DOCUMENTS [ 0005] Patent Literature 1: Japanese Patent
Application Laid-Open (JP-A) No. 8-94826 Patent Literature 2: JP-A No.
2002- 14222 Patent Literature 3: JP-A No. 2010-32999 Patent Literature 4:
JP-A No. 63-172772 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE

| NVENTI ON [ 0006]

can be obtained at the same time, which is impossible to achieve
when using a pigment, and there is also an advantage that, not
being a particle, it can suppress light scattering so that
contrast can also be improved. However, for a display body like
a TV which requires long term reliability, light resistance or
heat resistance is required. In this regard, many dyes, in
particular blue dyes, have significantly a lower resistance
than pigments. For example, disclosed in Patent Literatures
1 and 2 is a color filter wherein triphenylmethane compounds
are used. However, the triphenylmethane compounds have
significantly low light resistance or heat resistance, and
therefore they cannot be used at a practical ievel. Further,
although it is disclosed in Patent Literature 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 available. As such, for a next
generation, a high quality color filter having excellent

brightness and excellent resistance is in need.

CITATION LIST
PATENT DOCUMENTS
[0005]
Patent Literature 1: Japanese Patent Application
Laid~Open (JP-A) No. 8-94826

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



An object of the invention is to provide a color filter having excellent

col or characteristics |Iike brightness and excell ent heat resistance and

| i ght resistance. MEANS FOR SOLVI NG PROBLEM [ 0007] The present

i nventors have made extensive studies in order to solve the problens

descri bed above, and as a result, they have found that the problens can be

sol ved by using a colored resin conposition containing a specific colorant

conmpound for producing pixels of a color filter, and thus the invention has

been achi eved. [0008 ecifically, the.inventjon relates to the follow ng:
(1) A colored r%%??P%d%%%%%%%%ﬁFf%T é&fg}@¥?légﬁg)é§ﬁ§¥%sing a col orant

conmpound represgnt ed. bﬁi%@fa%% oy ngrd_or ri%l_a 6(13]1_)1,72877@ nder resin, a
sol vent, and a curing agent em cal Fornul a
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[GO0B]
An object of the invention is to provide a color filter
having excellent color characteristics like brightness and

excellent heat resistance and light resistance.

MEANS FOR SOLVING PROBLEM
[0007]

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

[0008]

Specifically, the invention relates to the following:

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

[Chemical Formula 1]



x3 (whereinRIto R6 each independently represent a hydrogen atom a hal ogen
atom a O -Cl12 al kyl group, a d-Cl2 al koxy group, a nitro group, a

car boxyl group, or an al koxycarbonyl group. Yl to Y4 each independently
represent a hydrogen atom a C-Cl12 al kyl group, or an aryl group. X1 to X5
each independently represent a hydrogen atom a O -Cl12 al kyl group, a

G -Cl12 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 sul fanoy] group Aniop part Z- represents an al kyl sul fonyl imide anion

having a highly Ral oge até& -NO al kyl group), (2) The col ored
resin conpgsiiiiengésc LAN\¢n the above (1), in which Z- in the formla

(1) is a bidtri
resin conposFktl of
nmet al pht hal ocyaRi ng
filters obtained,

anesulfonyl i mde anion, (3) The col ored
beks i2°t he above (1) or (2) whi ch conprises a
piRgnment , (4) A colored cured filmfor color
.abternlng(the colored resin conposition described in
any one of the aboﬁaml) to (3), (5) A color filter consisting of
t he col ored cur ggd-f '~gor color filters described in the above (4),

(6) A display deviceg conpr|5|ng the color filter described in the above
(5, and

(wherein R; to Rg each independently represent a hydrogen atom,
a halogen atom, a Ci-Cl2 alkyl group, a Cl-Cl2 alkoxy group,
a nitro group, a carboxyl group, or an alkoxycarbonyl group.
Y, to Y4 each independently represent a hydrogen atom, a C1-C12
alkyl group, or an aryl group. X:; to Xs each independently
represent a hydrogen atom, & C1-C12 alkyl group, a C1-C12 alkoxy -
group, a halogen atom, anitro group, a phenoxy group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a sulfo group,
or a sulfamoyl group. AnionpartZ'representsanalkylsﬁlfonyl
imide anion having a highly halegenated C1l-C10 alkyl group),

(2) The colored resin composition described in the above
(1), in which Z° in the formula (1) is a
bistrifliuorcomethanesulfonyl imide anion,

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

(4) A colored cured film for color filters obtained by
patterning 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),

(6} A display device comprising the color filter



(7) A solid-state inmaging device conprising the color filter described in
the above (5). EFFECT OF THE | NVENTI ON [ 0009] According to the

col ored resin conposition of the invention conprising a specific col orant
conpound, high quality color filters having excellent brightness and heat
resi stance can be provided. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0010]
The colored resin conposition of the invention conprises a binder resin, a
solvent, a curing agent, and a specific col orant conmpound, and if

necessary %QgrﬁggﬁtEE”@heCQE§58”R5EO”BRH”d | i ke other pignments and dyes and
a

various additives Iike a surface acfive agent, a photopol ynerization

initiator, a th i i Lot i . on_inhibitor,
and a W absorb?zga%gﬁﬁ%¥&ﬁ%%gﬁ%t9@?%??%dé%ﬁ£$%?%$ﬂ%gﬂ$%¢§t %80%%%£%ent

ot her thapitherspesttibegolarant geppeaund; it can be used without specific
limtation. [0011] As for the method of manufacturing pixels by using

the colored resin conposition of the invention, there are photolithography
and an ink jet nmethod, etc. For the fornmer, a light sensitive resin
conposi ti BAFRAYI OF BXEelNERANT ION

[0009]

According to the colored resin composition of the
invention comprising a specific colorant compound, high quality
color filters having excellent brightness and heat resistance

can be provided.

DETAILED DESCRIPTION OF THE INVENTION
[G010]

The colored resin composition of the invention comprises
a binder resin, a solvent, a curing agent, and a specific
colorant compound, and if necessary, an additional colorant
compound like other pigments and dyes and various additives like
a surface active agent, a photopolymerization initiator, a
thermal polymerization initiator, a polymerization inhibitor,
and a UV absorbing agent, but not limited_thereto. As for the
component other than the specific colorant compound, it can be
used without specific limitation. |
[0011]

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

a light sensitive resin composition having excellent



devel opability using a photopol ynerization initiator is used. For the

| atter, the photopolynerization initiator is not necessarily required so
that a thernosetting resin conposition is used. [0012] Rl to R6 in

t he col orant conpound represented by the fornmula (1) above as used in the

i nvention each independently represent a hydrogen atom a hal ogen atom a
01-012 al kyl group, a 01-012 al koxy group, a nitro group, a carboxyl group,
or an al koxycar bonyl group Y1 to Y4 each independently represent a

hyd 0 .
hdepondent Ty RagoT bpr e reb B CrBPLy B R aPB ot s T 515852 al ky)
group, a Qéroﬁgeah59§¥r9rQHQapﬁggéégggﬂe? 9g£18nni55919E89p1 anphenoxy

group, a carboxyl —group, an onyl “group, “a carbanmoyl group, a
sul fo gr OHch§QQr§l§%écﬁMéd glbot%)at Ehﬁhégfn@ge@@iﬁgZreé'ﬁpfzgﬁ?@g?iglﬁoﬁu| fonyl

i mde anion having a highly hal ogenated 01-010 al kyl group
Exanpl es 9§ ﬁggdhalogen atominclude a fluorine atom a chlorine atom a
brom ne atom and an iodine atom [0014] Exanpl es of the al kyl group

include a[@110912 al kyl group |ike a nethyl group, an ethyl group, an
n- propyl group, an iso-propyl group, an n-butyl group, a sec-butyl group,
at - butyl group,Rartd - but yhegeolpraat goppouyd gepupseamned- bgxyhegr oup, an
n-octyl group, a 2-ethyl hexyl group, and a cycl ohexyl group. The al kyl
group mayfhawela substhavsents yeedplin ape exuigpltdorofeach independently
represent a hydrogen atom, a halogen atom, a C1-Cl2 alkyl group,
a Cl-Cl2 alkoxy group, a nitro group, a carboxyl group, or an
alkoxycarbonyl group. Y; to Y, each independently represent a
hydrogen atom, a Cl-Cl12 alkyl grecup, or an aryl group. X; to
X5 each independently may represent one or more of a hydrogen
atom, a Cl-Cl2 alkyl group, a Cl1-ClZ alkoxy group, a halogen
atom, a nitro group, a phencxy group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a sulfo group, and a
sulfamoyl group. The énion.part Z” represents a sulfonyl imide
anion having a highly halogenéted Ci-C1l0 alkyl group.
[0013]

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

Examples of the alkyl group include a C1-C1l2 alkyl group
like a methyl group, an ethyl group, an n—propyl group, an
iso-propyl group, an n-butyl group, a sec-butyl group, a t-butyl
group, an iso-butyl group, an n-pentyl group, an n-hexyl group,

an n-octyl group, a Z2-ethylhexyl group, and a cyclohexyl group.

The alkyl group may have a substituent group, and examples of



t he al kyl group having a substituent group include a

hydr oxyet hyl gr oup, ahydr oxypr opyl gr oup, ahydr oxybut yl gr oup,
a2-sul foet hyl group, a carboxyethyl group, a cyanoethyl group, a

met hoxyet hyl group, an et hoxyethyl group, a butoxyethyl group, a
trifluoronethyl group, and a pentafluoroethyl group. Further, exanples of
the substituent group which may be contained in the al kyl group include a
car banoyl group and a carboxyl group. [0015} Exanpl es of the al koxy
group include an al koxy group having O -Cl2 al kyl group_as descri bed above.
Exanpl es BRet atkRl kekGear BaRyNI g oBBPFRéFUERTt BECHPKORGEHEBOAY! group
having d -Cl12 alkgﬁ group as descri bed abqve. $001q{ Exanpl es of the
aryl gr oupYPRERUEENEH IECHFat F EYAYRXYPAPRY FETRIUE T IP BHeYPr§HBup, a

o bonzopy? Gy g ekt o S rE FOERBP R & et REOBPOy T ayl

rouD. & QUARLAIOUR. o 2cRK! 11 SV oBrOURy ALAHINOLYL, GLAURY, ANGLEAGL nol V!

group, a pyrr y-an" [ ndo oup; dazol ylI"-“group, “a

carbazoly . } I , d,a e | groups may
have a su%s???ggﬁ?faﬁghgygngggggﬁp?gg %fp%ﬁEXEﬁgé??gﬁgg? g?gﬁgyinclude an

al kyl gropprtRaral kKexMpBEOURs Bhbakeesniahent grsupf AndERURayapear boxyl
group, an al koxycarbonyl group, a carbanoyl group, and a cyano group.

[0017] Theopbehnxy O Othpe Nk BVE-curs URstliddient @rddmovandroyagpbes of the
substituent group include a linear or branched Cl1-Cl2 al kyl group, a
hal ogen atanpoaplagroopgroup, an al kyl am no group, and a hydroxy group.
[ 0018] &
[0015]

Examples of the alkoxy group include an alkoxy group
having C1-Cl2 alkyl group as described above. Examples of the
alkoxycarbonyl group incliude the alkoxycarbonyl group having
Cl-C1l2 alkyl group as described above.

[001l¢]

Examples of the aryl group inciude an aromatic
hydrccarbon reéidue like a phenyl group, a naphthyl group, an
anthryl group, a phenanthryl group, a pyrenyl group, and a
benzopyrenyl group, and; an aromatic heterocyclic residue like
a pyridyl group, a pyrazyl group, a pyrimidyl group, a quinolyl
group, an isoquinclyl group, a pyrrolyl group, 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 haiogen 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



Exanpl es of the al koxycarbonyl group include nethyl oxycarbonyl,

et hyl oxycar bonyl , propyl oxycarbonyl, isopropyl oxycarbonyl,

but yl oxycar bonyl, isobutyl oxycarbonyl, pentyl oxycarbonyl,

i sopent yl oxycar bonyl, neopentyl oxycarbonyl, cycl opentyl oxycarbonyl,
hexyl oxycar bonyl , cycl ohexyl oxycarbonyl, heptyl oxycarbonyl,

cycl ohept yl oxycar bonyl , octyl oxycarbonyl, 2-ethyl hexyl oxycarbonyl,
cycl ooct yl oxycar bonyl, nonyl oxycarbonyl, decanyl oxycarbonyl,

tricycl odecanyl oxycar bonyl , net hoxypropyl oxycar bony] ,
ethoxyproﬁ??ﬁﬁé@ﬁﬁﬁgﬁgﬁ,gH@§§FBR?B¥ Sy 6iR B, Linear or branched

2- et hyl hexy! b t hoxyhexyl bonyl, and
benzy oy AT BaRy P LR O0RSpCbr o hABEE BBy | ~6r Blp-Aa§ FRADe AMsubsti tuent

, : [ includ i b hed
&7l AR ETRES Ghehdn, U YR B FBaP e, “and & pyr i midinyl ot oup

Further, whphgjespect to the carbamoyl group, two alkyl groups attached on
the nitrogen may form together with the nitrogen atom a C3-Cl2 cycl oal kyl

ring or an aliphrimg1bet &F oeys! £1 Rav dgrisbn eagto9pe het gqoat om I i ke
ni trogen, oxygen and sul fur. [0020] Exanples of the sulfo group

i ncl ude megbanesultanybny el hatrgubk Bﬁkboh9lﬂn§§5%§98¥#cagﬂgnyl,
decanesul fonyl . [0021] Exanpl es of the sul fanoyl group include

sul f anoyl isoptbapesuyEanbyhyl etthendsidcammdny lpr apabasyllbageykbonyl,

i sopropanesul fanoyl, butanesul fanoyl, isobutanesul fanmoyl, pentanesul fanoyl,
i sopent anesutyaapytarhenpént anepaht ahoylcachohppent anesul f anoyl ,
hexanesul f anoyl, cycl ohexanesul f anoyl, hept anesul f anoyl ,

cycl ohept afeReN FahdyYyCasepaibsuryahbyEnt 2lexighheganésul f anoyl ,

1, 5-di met hyl hexanesul f anpyl, cycl] ooct anesul f anoyl,_ nonanesul f anoyl
decanesul?%ﬁﬁ%??y??FE9%Y%de€éﬁ %ﬁ??éﬁ%ﬁY?aﬁ€9ﬁﬁiyp?%ﬁﬁﬁé@ﬁYFéﬁ%9FYir

Sop opoxy o CPURRCUT S SHEPFSCRELy | GRbBI SpKrtarPkhoy!

2ot ! hexyL oyer paneayl PR L Dara e opERyLLBIBN,
nonyloxycarbonyl, decanyloxycarbonyl,
tricyclodecanyloxycarbonyl, methoxypropyloxycarbonyl,
ethoxypropyloxycarbenyl, hexyloxypropyloxycarbonyl,
Z2-ethylhexyloxypropyloxycarbonyl, methoxyhexyloxycarbonyl,
and benzyloxycarbonyl.
[0019]

The carbamoyl group may have a substituent group, and

examples of the substituent group include a linear or branched
Cl-C12 alkyl group, a phenyl group, a tosyl group, and a
pyrimidinyl group. Further, with respect to the carbamoyl
group, two alkyl grocups attached on the nitrogen may form,
together with the nitrogen atom, a C3-Cl2 cycloalkyl ring or
an aliphatic heterocycle having at least one heterocatom like

nitrogen, oxygen and sulfur.

[0020]



|

The anion part Z- in the fornula (1) represents an al kyl sul fonyl im de

ani on having a highly hal ogenated C -C10 al kyl group, and a

bi strifl uoronethanesul fonyl imde anion is particularly preferable. [0023]
The col orant conpound used for the colored resin conmposition of the
invention is obtained according to a known synthetic nethod 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 synt hesi zed b bt ai pi ac rical product in_which e ion part
o e B3 B Do I s S oD e eSS et S g

sal t - excha . 0024 When, t.he col orant, conpou of .the invention is
synthesiz%gg%§eéggf9e%%ha%%%?ngs%% or %f %%ﬁp%ﬁﬁ H?ﬁum%PEHlthe ani on part

Z- is a C?b@éi?e anion is dissolved in a reaction solvent (for exanple,
water or a water-soluble polar solvent |ike nethanol, ethanol, isopropanol,

acetone, N N-digeifyldorapnigle £herehdybelsdpabbseybat & psndDF) .
N- net hyl - 2- pyrrol i done (herein bel ow, abbreviated as NWP) , and the sol vent

may be usgdtebhBenlshMEyY, Okthandsi ¥hMb 1] herephhesal eamnbpspondi ng base or
acid is added in an anount of 0.5 to 3 equivalents thereto, the mxture is

stirred atseppopanetel fimedl| ebpeaatsoefihoyl exaspbetnesulf8edyland
precipitated crystals are filtered to easily obtain the target conpound.
[ 0025] pentaispeel fanoekanpbesentpnesehfeadopy, t heopenhahas@liambpve are
given in the followng Table 1, but the invention is not limted by them
cyclopentanesulfamoyl, hexanesulfamoyl, cyclohexanesulfamoyl,
heptanesulfamoyl, cyclcheptanesulfamoyl, octanesulfamoyl,
2-ethylhexanesulfamoyl, 1,5-dimethylhexanesulfamoyl,
cyclooctanesulfamoyl, nonanesulfamoyl, decanesulfamoyl,
tricyclodecanesulfamoyl, methoxypropanesulfamoyl,
ethoxypropanesulfamoyl, propoxypropanesulfamovyl,
isopropoxypropanesulfamoyl, hexyloxypropanesulfamoyl,
2~ethylhexyloxypropanésulfamoyl,Hethoxyhexanesulfamoyl,and
3~phenyl-1l-methylpropanesul famoyl.
[0022]

The anion part Z° in the formula (1) represents an
alkylsulfonyl imide anion having a highly halogenated C1-C10
alkyl group, and a bistriflucoromethanesulfonyl imide anion is
particularly preferable.

[0023]

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

Production, Dye Chemistry” by Hosoda Yutaka (published by

Gihodo Shuppan Co., Ltd., pp 373 to 375). However, it can be

10



[0026] [Table 1] Table 1 1 Et 4 Et1110

also synthesized by obtaining a commerical product in which the
anion part Z° is a chloride anion and adding a corresponding
base or acid for salt-exchange.

[0024]

When the colorant compound of the invention is
synthesized by salt-exchange, a colorant compound in which the
anion part Z” is a chloride anion is dissolved in a reaction
solvent (for example, water or a water-soluble polar solvent
like methancl, ethanol, isopropanol, acetone,
N,N-dimethylformamide (herein below, abbreviated as DMF),
N-methyl-Z2-pyrrcolidone (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 examples represented by the formula (1) above
are given in the following Table 1, but the invention is not
limited by them.

[0026]
[Table 1]

Table 1

11
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[0027]

The colored resin composition of the invention is a
composition which contains the colerant compound represented
by the formula (1) in an amount of preferably 1 to 60 parts by
weight, and more preferably 5 to 30 parts by weight compared

to the total solidmatter (indicating the total amount of a sclid
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matter consisting of a colorant compound, a binder resin, and
a curing agent, etc., and the same shall apply herein below).
Whenthecontentisabovetherange,problemslikeprecipitation
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 cobtained as color characteristics, although
it may not cause a big problem.

[0028]

When the colorant compound represented by the formula (1)
has a poor solubility in the colored resin composition, it can
be dispersed with an aid of a dispersant, similar to a pigment
as an optional component 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 cr red pixels, it is preferable that a known blue
dye, viclet dye, red dye or yellow dye, or blue pigment, violet
pigment, red pigment, or yellow pigment is admixed therewith.
[0029]

The binder resin used in the invention is preferably
solublie in an alkali developing sclution used in a development
process for producing a color filter according to
photolithographic design and has a sufficient curing property
with a photopolymerization initlatcr or a photopolymerizable
monomer to form favorable fine patterns. It is also required

for the pigment dispersant resin composition to have good
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compatibility with a constitutional material like
photopolymerization initiator, photopolymerizable monomer,
and pigment dispersion and gcod stability not to cause any
precipitation or aggregation. In an ink jet method, alkali
solubility is not particularly required, and therefore a resin
having good compatibility with.other colorant compound or
additives can be selected.

(00301

Any resin known in the art can be used as a binder resin.
However, it is preferably a copclymer of an ethylenically
unsaturated monomer having at least one carboxyl group or a
hydroxy group or an ethylenically unsaturated monomer.having
other copolymerizable aromatic hydrocarbon group or aliphatic
hydrocarbon group as described below. Further, a resiﬁ having
an epoxy group 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
carboxyl group that can be used in the invention include
unsaturated monocarboxylic acids like acrylic acid,
methacrylic acid, crotonic acid, a-chlorocacrylic acid,
ethacrylic acid, and cinnamic acid; unsaturated dicarboxylic
acids (anhydride} like maleic acid, maleic anhydride, fumaric
acid, itaconic acid, itaconic anhydride; citraconic acid,
citraconic anhydride, and mesaconic acid; unsaturated

polycarboxylic acids (anhydride) having valency of 3 or more,

14
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2~(meth)acryioyloxyethyl hexahydréphthalic acid,
Z2-methacryloyloxyethyl-2-hydroxypropylphthalate, and
Z-acryloyloxyethyl-2-hydroxyethyl phthalic acid. They may be
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} 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate,
4-hydroxybutyl (meth)acrylate, 3—hydroxybutyi (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, cyclohexane-1, 4-dimethanol
monc {meth)acrylate, 2Z2-(2-hydroxyethyloxy)ethyl
(meth)acryliate, glycerin monomethacrylate, and polyalkylene
glycol mono(meth)acrylate having terminal hydroxy group like
polyethylene glycel mono (meth)acrylate, polypropylene glycol
moﬂo(meth)acrylate, and poly(ethylene glycol-propylene
glycol)monomethacrylate. They may be used either singly or in
combination of two or more.

[0033]

Examples of an ethylenically unsaturated monomer that is
copolymerizable other than those described above include an
aromatic vinyl compound like styrene, o-methylstyrene,

o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,

15
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o-chlorostyrene, m-chlorostyrene, p-chlorostyrene, and
p-methoxystyrene; unsaturated carboxylic acid esters like

" methyl {meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate, paracumyl
phenoxyethylene glycol (meth)acrylate,
2—hydroXy—B—phenoxypropyl (meth)acrylate, o-phenylphenol
glycidyl ether (meth)acrylate, hydroxyethyl-o-phenylphenocl
(meth)acrylate, and phenoxyethyl (meth}acrylate; alicyclic
skeletons like cyclopentyl (meth})acrylate, cyclohexyl
(meth)acrylate, trimethylcyclohexyl (meth)acrylate,
norbernyl (meth)acrylate, norbornylmethyl (meth)acrylate,
phenylnorbornyl {meth)acrylate, cyanonorbornyl
(meth)acrylate, isobornyl (meth)acrylate, bornyl
(meth)acrylate, menthyl (meth)acrylate, pentyl (meth)acrylate,
adamantyl (meth)acrylate, dimethyladamantyl (meth)acrylate,
tricycle[5.2.1.02,6]deca-8-yl=(meth)acrylate,
tricycle[5.2.1.02,6]deca-4-methyl=(meth)acrylate,
cyclodecyl (meth)acryliate,
2-(meth)acryloyloxyethylhexahydrophthalic acid, and
tert~butylcyclohexyl (meth)acrylate; polyalkylene glycol
mono (meth)acrylates having a terminal hydroxy group like
polyethylene glycol meono(meth)acrylate, polypropylene glycol
mono (meth)acrylate, and poly({ethylene glycol-propylene

glycol)menomethacrylate; poclyalkylene glycol

16



e’ '0 NEh F3c02s...... e"...s02cF3 ON [0027] The colored resin
conposition of the invention is a conposition which contains the col orant
conmpound represented by the formula (1) in an anount of preferably 1 to 60
parts by weight, and nore preferably 5 to 30 parts by weight conpared to
the total solidmatter (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, prrfe&k@me{ﬁkgcg(f&wét wggagdt;]gﬁmgftéfgﬁcgyé@nfh gghesi veness

to a substrate ease due to insu cl ent € ot her hand,
when it igeDebovs bfe{wg&let@ Eol SméndROERAEYy1haL, sufficient col or

purity cannot be I ned as or characterlstlcs al though it may not
cause a bigupsoPb&¥ethylene glycol mono (meth)acrylate,
octoxypolyethylene glycol polypropylene glycol
mono (meth)acrylate, nonylphenoxypolyethyiene glycol mono
acrylate, nonylphenoxypolypropylene glycol mone acrylate, and
aryloxypolyethylene glyceol polypropylene glycol
mono (meth)acrylate; unsaturated carboxylic acid aminocalkyl
esters like 2-aminoethyl acrylate, 2-aminoethyl methacrylate,
Z—-aminopropyl acrylate, 2—aminopropyl methacrylate,
3-aminopropyl acrylate, and 3-aminopropyl methacrylate;
unsaturated carboxylic acid glycidyl esters like glycidyl
acrylate, glycidyl methacrylate, 3,4-epoxybutyl
(meth)acrylate, (3,4-epoxycyclohexylimethyl (meth)acrylate,
and 4-hydroxybutyl (meth)acrylate glycidyl ether; carboxylic
acid vinyl esters like vinyl acetate, vinyl propionate, vinyl
butyrate, and vinyl benzoate; unsaturated efhers like vinyl
methyl ether, wvinyl ethyl ether, aryl glycidyl ether, and
methallyl glycidyl ether; cyanoc vinyl compounds like
acrylonitrile, methacrylonitrile, a-chlorcacrylonitrile, and
cyano vinylidene; unsaturated amides or unsaturated imides like
acrylamide, methacrylamide, a-chlorocacrylamide, N-phenyl
maleimide, N-cyclohexyl maleimide,
N- (meth)acryloylphthalimide, N-(Z2-hydroxyethyl)acrylamide,
- {2-hydroxyethyl)methacrylamide, and maleimide; aliphatic
conjugated dienes like 1,3-butadiene, isoprene, and

chloroprene, and; macromonomers having a moncacryloyl group or
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[ 0028] When the col orant conpound represented by the formula (1) has
a poor solubility in the colored resin conposition, it can be dispersed
with an aid of a dispersant, simlar to a pignment as an optional conponent
descri bed bel ow. The col orant conpound represented by the forrmula (1) may
be used either singly or in conbination of two or nore, and it may be al so
m xed with other dye or pignent. As the invention nostly relates to bl ue
pi xels or red pixels, it is preferable that a known bl ue dye, violet dye,

ol | ow pi BT R EPuli A poode So RO TR hrlonS) 86 R bsca i n
el | ow pi GAEAT i Tn"Porzey »e  Tihe ol n°bsed |
I n a devel SnEnt Br otase TEFeBr boer RGeSl SPEVHIFEF BRLDRRRLY, " o

phot ol i t hogr aphi-¢1 desi ¢ 13nd-basy a%ifﬁﬂacﬂee,nboﬁ?yrﬂ%tﬂfloﬂgﬁflé{c%@%ﬁ?ié?m

phot opol yneri zation 1 nitiator or” a photopolynerizabl e ‘nononer

favorabl eahdingopasi BiBSnelt Tty RAUidd doihdhes pgnendr difsper sant
resin conmposition to have good conpatibility with a constitutiona

mat eri al toikei phoiopobynewdzatimbréni tiator, photopol yneri zabl e nononer,
and pignment dispersion and good stability not to cause any precipitation or
aggregati 6m034h an ink jet nethod, alkali solubility is not particularly
required, and therefore a resin having good conpatibility with other

col orant conpoundrorendd theegneandel vel detadd 1§ 09830} . unsaturadpgdresin
known in the art can be used as a binder resin. However, it is preferably a
copol ynmerC@ofbhd e | Ehi BRE | GORPMLENGE af ede nehoker 1hadlpg weefeldst one

car boxyl ﬁ%oug or h drox¥ grougaor an ethglenically unsat ur at ed nononer
havi ng” ot W&Miebpdl et $2abt RC Ardrat | EORDABE ar BORD gt SuPPBRIAPF PRkt i ¢

hyd b described bel ow. Furth i n. havi

g oup i n 237 GeChal n b= HeF i HATVOF 4R Bpbky®hc?yFAE-YESF ioadted wi ¢ h
| at d. Ih AN i

Combi nat "R TG0 0 et 8 Bosto e P e RS Ranuhtablal I

unsat ur at ged, {‘Q%ﬁdr)aé’éﬂglf@%@?_@’és@éPUBrFMyl%cﬁewEEﬁ%ﬂ ,gr%%gfa&@vsam hon

i ncl ude unsaturated nonocarboxylic acids [ike  acrylic aci acrylic

aci d, crof oM £gagh th1&HN Y AN @GP 18kBagkykbeyachgl ardyehppani c
aci d; unsaturated dicarboxylic acids (anhydride) |ike maleic acid, maleic

anhydri degr fawnaet ¢l acé havitragc eni €o@ey dr ool ole ¢ 13yl dethebtyageai c

acid, citraconic anhydride, and nesaconi c aci d; unsaturated pol ycarboxylic

aci ds (anfiydlowe) braviayfvedeacyfdfaBion, nene,a compound which is
obtained by reacting acrylic acid with a hydroxy group of a
copolymer between acrylic acid or acrylic acid ester and an
acrylate having an alcoholic hydroxy group like hydroxyethyl
acrylate. Further, a urethane regin, a polyamide resin, a
polyimide resin, a polyester resin, and commercially available
ACA-200M (trade name, manufactured by Daicel Corporation),
ORGA-3060 (trade name, manufactured by OSAKA ORGANIC CHEMICAL
INDUSTRY LTD.}, AX3-BNX0Z2 (trade name, manufactured by NIPPON
SHOKUBAI CO., LTD.), UXE-3024 (trade name, manufactured by
NIPPON KAYAKU CO., LTD.), UXE-3000 (trade name, manufactured
by NIPPON KAYAKU CO.,, LTD.), Z2GA-287H (trade name, manufactured

by NIPPON KAYAKU CO., LTD.), TCR-1338H (trade name,
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2- (met h)acryl oyl oxyet hyl hexahydropht halic acid,

2- met hacryl oyl oxyet hyl- 2- hydr oxypr opyl pht hal ate, and

2-acryl oyl oxyet hyl- 2- hydr oxyet hyl pht hal i caci d. They may be used either
singly or in conbination of two or nore. [0032] Exanpl es of the

et hyl eni cal |y unsaturated nononer having hydroxy group that can be used in
the invention include 2-hydroxyethyl (neth)acrylate, 2-hydroxypropyl
(meth)acryl ate, 3- hydroxypropyl (meth)acryl ate, 4-hydroxybutyl

(ot h) acr i St facapUARTN DUCH KeTREM OGTY 1E SR RYCLPRIE (e nae,

(meth)acry ﬁﬁfacg %g:bg,x §§<¥ K%t\“f%ttxﬁg@mﬁtrﬁ), Eﬁ(dizﬁ’ﬁﬁgﬁ‘c@ ame

(meth)acrylate yhexy ate dr oxy- “péht yl

(et h) aCfM&ﬁEPac@Nﬁé@hﬁx%&%bﬁKﬁYKRbh@@O' ﬁwo)( rr%tnfas) gewh%@ trade

2- (2- hydr oxyet hyl oxy) etthyl (nmeth)acrylate, glycerin nononet acrylate and

pol yal ky! esge ghﬁﬁ@@lfa&@%m%%mmmﬂmlo@g teen nalaphydraxes gsedp |ike
pol yet hyl ene gl ycol nono(neth)acryl ate, polypropylene gl ycol

nono( net hj@e3¥yl ate, and poly (ethylene glycol-propyl ene

gl ycol ) rononet hacryl ate. They may be used either singly or in conbination
of two or nore.F§0Q@BHpersing =sExdnplees ok dhsethygkeni cal bydiussatssat ed
nononer that is copol ynerizabl e other than those descri bed above include an
aronat i ¢ ¥yl genpdahlly luses,sepddieraise Rloseytehesec ¢iagetotuene,

m vi nyl tol uene, p-vinyltoluene, o-chlorostyrene, mchlorostyrene,

p- chl or os yiS&ié~ W%dﬁrﬁp%ﬁﬁ&tyr%@ Suﬁ§af:er%@%W%aﬁ%@ywhécach@%sters

i ke meth | ate, ethyl (peth)acrylate, n-propyl (neth)acrylate,
i - propyl %n‘%‘%‘?rg % %lvht%u??/la(%qu‘ﬁ%% yli{’“(itté1 LeSRASH HhEtH acryl at e,

(et E;’;Z'@é%%mi S sty & Fe%aﬁa%t%%nprﬁ% %ﬁ%fagtﬁéoglicoll
'yl dyl EREE E A acréﬁéﬁﬂ%@ﬂ%?@;?%# i B%Z%; Shessr ety SRt vi at e
and phen%y%f%uﬁém& @@ce; Yhd oq 3£ CYEL] g kaféﬁt uﬂué £rGYE opentyl

(meth)acryl ate, cycl ohexyl (neth)acrylate, trlnet cyc exy

(met h) acra&ﬁm&newb%éwivé@ﬁ@)%wﬁ&»@, £Or bogr b net hyls (et Racryl ate,

phenyl nor bornyl (meth)acryl ate, cyanonorbornyl (neth)acrylate, isobornyl
(et h) acryd sdesbdosdyd i et $8:ae) Vit 1ed B2 nEHt Dy o AEd 1Y Acvd ah En PEmt Y
(nmeth)acryl ate, adamantyl (neth)acrylate, dinethyladamantyl (neth)acrylate,
tricycl o[l 2hdr 0 i6] décaeBapl=aned Waer Wediey with an acid value or an
tricyclo[5.2.1.02, 6] deca-4-nmet hyl =(nmeth) acryl ate, cycl odecyl

(et h) acramie vatuenee biaery bopkaxiedyt hesanpdriophiyhbs imoracyene aml.
tert-butyl cycl ohexyl (neth)acrylate; polyal kylene gl ycol

nmono( met H &5 & eﬁ@ﬂfngnﬁlﬁéﬁﬁﬂhéFrWQdﬁéﬁyngﬁb@@lvpkétbén?e¥%§¢@ne

gl ycol nnno(net acr Iate on ropyl ene glycol nono(neth)acrylate, and

pol y( et hyR¥he® g?%&%@}ﬁ%n%%%%%éﬁFyPaP@lyﬁéF?élR%¥%%e gl ycol

SpelelC examples thereof include ED211 (trade name,
manufactured by Kusumocto Chemicals, Ltd.), AJISPER-PRBR821
(trade name, manufactured by Ajinomoto Fine-Techno Co., Inc.)
and SOLSPERSE 71000 (trade name, manufactured by Avecia).
[0036]

For producing the binder resin (i.e. copolymer)‘that is
used in the invention, a polymerization initiator is used.
Specific examples of the polymerization initiétor that is used

for synthesis of a copolymer include a,a’-azobis
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nono( et h) acryl ates having a term nal al kyl group |ike nethoxypol yet hyl ene
gl ycol nononet hacryl ate, | auroxypol yethyl ene glycol nono(neth)acrylate,

oct oxypol yet hyl ene gl ycol pol ypropyl ene gl ycol nono(neth)acrylate,

nonyl phenoxypol yet hyl ene gl ycol nono acryl ate, nonyl phenoxypol ypropyl ene
gl ycol nmono acrylate, and aryl oxypol yet hyl ene gl ycol pol ypropyl ene gl ycol
nono( et h) acryl ate; unsaturated carboxylic acid am noal kyl esters |ike
2-am noet hyl acrylate, 2- aninoethylnethacrylate 2- am nopropyl acryl ate,

%?L";Q?S{E?%b%%??ﬁf LEERELar Bosy TE0BEE (2 S KR e BusdPen T PAETEI VEY oy
acryl ate, - ghyei d methﬁy ?ﬂtlet-%u%yqpﬁémw% éﬁ&t@ ek ugilemethyl

(3, 4- epoxycyclohexy nmet h) acryl ate ydr oxy

(meth) acrytaye EéyéhQYﬂJeE&Qﬂ?&e carhoxydi o ag dpd %1 @fzsaﬂi&@ vi nyl
acetate, vinyl propionate, V|nyI butyrate, and vinyl "benzoate; unsaturated
ethers |ikeiviaybrmes hylokethers yhpryk 8y hydigihetommndd @loy@h@y‘coeamer and
met hal Iyl gl ycidyl ether; cyano vinyl conpounds |ike acrylonitri
nethacryl@ﬁnmqndmﬁrsvwshbofoacsymtmm$isIa£ aandpoyameyvi nythiddne;, umsahurated
am des or unsaturated imdes |ike acryl am de, nethacryl am de,

a- chl or oaergfantides N pheayhnnareinidesoNveyt| ekpkgingdl kéhbdefor

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

N-( 2- hydr%&%@&lﬁ%?@ét%wlafﬁﬁe@e HaueHareiabaéveatinsariasebhjogantd

di enes like 1, 3-butadi ene, i soprene, and chl oroprene, and; nacronononers
havi ng a ﬂ%ﬁ%%%?%ﬁ%y?oﬁ?ﬁuﬁoﬁra %Qﬁ%ﬁBﬂﬁFh%E?%lB9poﬁﬁﬁuﬁraﬁ the termnal of

%Fﬁéé?ﬁ[x&?&nﬁ%ﬁ‘éﬁ%ﬁ%‘@: Q%J'rm%?%‘) o éLSB]a?y %ﬁ%&%@ pesd YT
ggrgSI[bgg eEQEMrQEf fhé&w%féiﬁyner é% an géggf g%%%ngsgb %Sted
doubl & bonghddy L EaRRLYIGE 3 dB: gegabugacbseoulsfé - puampLes thereof

i ncl ude a conpou ichis ob tion i ¢ anhydride part

of a copo}yuEfiHetieRn ﬁ%ﬁéﬁeﬁgﬁwri % @ldh@uﬁgpqimcalréapkéfékaﬁfye
vi nyl phenol, acrylic acid, acrylic acid ester, or acrylamde wth an

acryl ate hasé nap &[bLﬂfr§0hQ‘|hleCpmé(fl’e®ﬂédglé@li@1 bk chydr exyetbyblameyl ake or an
acryl ate having an epoxy group like glycidyl methacrylate foll owed by
hal f - est er0 fic &0 NmgXOH /& ) Goapdutie wht €he r Sed i ad ety By lneadki ng asrylic

acid with a hydroxy group of a copol yner between acrylic acid or acrylic

aci d est e20@ningiiPracrlyl aflbehavhagaid aladetbircthy dipdyoxgy owdud ke 10
hydroxyet hyl acrylate. Further, a urethane resin, a polyanmde resin, a
pol yi m deP¥ es3$:s, atlpanlq@sqle?parkéshwy drid e -al Mpeavaivhbl @VATAI200M
(trade nanme, manufactured b Dalcel Cbrporatlon) ORGA- 3060 (trade nane,

manuf act UPkP B BEAR BReaNE Lcoméw@ﬁpzvlmer?femélsméﬁo(wade
name, na red by N PP BAI 024 (trade nane,
tanu act CHAEOR) fﬁga\?liwm#s@é@bli 7S50 o OR0 (  Phce héﬁewelg

manuf act ure Nl RPON -KAYAKUY LTD, ZGA- 287H rad

manuf act uér eegr%% l{ffolg’ﬁﬁ\lf]]%}iﬁﬂl % is L]ﬁi)s% thlsa-'i f3§gﬁfg% e nafre, Mere
manuf act ur Y-

TNt act uf 54" By NPRONAVALY ‘00" TR §e - FeR. 49111 {1%2 FoRiEicy,
manuf act wed, by-N BRON KAYAKU CO., LTD.), and ZCR-1642 (trade nane,
manuf act ured by N PPON KAYAKU CI), LTD.) can be al so used. [0035]

For dispersysp) a pignment, a dispersant or a dispersant aid is generally
used, and there is a pignment-based di spersant, a resin-based dispersant, or
a surface act i \e- aagerhitn gMtioc hih B alrev &n tgiomd, adm)bﬁlhden:tayestbn anzxdi peetsedW t h

respect to the
either singly or in combination 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
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pi gment - based di spersant, a nethod of mxing a sulfonate or a netal salt of
a pignent with a pignent as disclosed in Patent Literature 4 or a nmethod of
m xing with a substituted am nonet hyl derivative is known, for exanple. As
for the resin-based dispersant, there is a non-polar and non-ionic

di spersant. However, a polyner resin with an acid value or an am ne val ue
to give a good pignent adsorptivity is nore general. Exanples thereof

i nclude an acryl resin, a polyurethane resin, polycarboxylic acid, a

pol yam de_resin _and _a.pol yester resin, eci fic, exanpl es_thereaof-include
Eopte (1 r gt hara P Srd e o By en BRE < Enf ER rash Rt SPRR prsay
(trade n r ji i Lne-Teck : " SPERSE
71000 (11 o0e e AT AP Dy Beer ey P Godar e sk BMEREE e
bi nder regivel{bpfhi COPRIIHRBIDal PAY diS cHe@delNsl PEad VRN naRion or

pol ynerization initiator is used. Specific exanples of the polynerization

i nitiatorfihatrdss digedciorssimnbhestsa aft i€ @pahyARr denclfddeiagapaag obi s

(i sobutyronitrile), 2,2 -azobis(2-nethylbutyronitrile), t-butyl peroctoate,
di -t-buty[0Op28 DXi de peroxo benzoyl nethyl ethyl ketone peroxide. Use ratio
of the polynerization initiator is 0.01 to 25 parts by weight conpared to
the total of nohogess ofeddfioalsynt yrest szafien cepemples. oFuttchenring is
preferable to use an organic solvent explained bel ow for synthesis of a
copol yneraggwewvded B soleechtveRiiey Sueiunde ent PP sepd VARG poskiotor a
nonof uncti onal nonomer or a polynerization initiataor should be enpl oyed.
The reactT¥rPHehperdt GReS 6 187 MMHEdi% BRAEPLBPINHRIIS 30 HiRoPT BBF Y50 to

120C, and particularly preferably 80 to 100C, Further, the reaction_tine is
or ef er ablSE PG 68 OIS Ml CHELBIPREFRT ablSPoF i EXABELES THEEBIES er f ed

acid val ue h opolyner, is. 1 00 KOH/ nd the preferred

hydr oxy v%.%%ué%eﬁ8h§§?%kﬁﬁ?¢¥ﬁxi#%§b§ %%f?%%’a%I%y€5?ﬁ%p%?g¥ e hydroxy
val ue is e ¢ IR VA N ir.ed. L.gh age
nn|ecu|araﬁ%?%%I@f§b3E%$:?ﬁ%§§§§%$9?bH*F§%Bﬁg?§P§§%y ggggwggg4%5g%§g and
nore prefef apdyh BOOL, 10 400900 h YheRe t ' ular weight is
| ess t han o?ﬁiquglgg% %%Ooq%rgﬁnre tha€§%¥§%g%%Iﬁ%§ﬁ§%§6 0%€§he sensitivity
and the dt%ﬁé@ﬁ%béﬂaétgﬂy@éll- (RE€n] APBY18Ee, [088FdethylendCgDydbng to the
invention, the binder resin may be used either singly or in conbination of
two or nofmetHiwcepndent ofimdehPpl adeproesna ofi(thethhwenilobe) s general ly
0.5 to 99 parts by weight, and preferably 5 to 50 parts by wei ght conpared
to the 10@empaaesybyriedhhdi Oiietheatoybhtspl penbaeterhintehe colored resin
conposi tion. Wien the content of the binder resin is less than 0.5 parts by
wei ght, problresish hagratate tpotaemathr Bt bl Fedes enopabacryyats, i npaired or
creates surface contam nation or filmresidue occurs in an area other than
a pi xel - fOREMP PR ERT FoRRgpexa (meth) acppkatef FhAFREPL pol ymeri zati on,

| f th i t used ip the i tion includ
ohot opol y S THEAS oAl iohorer SPRSR ke BIPT GRSty | iy MEXBNPTELLA TR ude an

i I I i . i t. S i fi I th f
N S Tl At R VB A T ab T et itk e de it D
2-ethyl h , I I i g j I
ol veol s STl R et e e L B A B P bR e
gl ycol (“@E:II?MIY)I@é%%%%%,rsﬁgmlg@in£9@@n€rirﬁéﬁgfig'i asrybate.

pentaerythritol di(ne at'e, pentaerythrit tri(nmeth)acryl ate,

pent aer ytiwi bt i el & af Tt &) aéﬁhlé;a)fﬁatétﬂ penyaer yh hi +1 ohetigxaé Fpifpacryl ate,
gl ycerol (neth)acryl ate, bisphenol-A type epoxy di(neth)acrylate,

bi sphenol etthd ks epd R ¢ odiyanet-hi case yd atrd, (meit$p kengllaftley od Eei hypey BpOXY

di (nmeth)acryl ate, ethoxylated trimethylol propane tri(neth)acrylate,
propoxyl ateebdne nettmwd Ghefproparmelate ( netiect yted epert hexytlat edogl ycerin
tri(nmeth)acrylate, ethoxylated isocyanuric acid tri(neth)acrylate,

di t ri net hydtofa fropanecretatgnet h) acryl at e, et hoxyl ated pentaerythrito

tetra(neth)acryl ate
9,9—bls[4—I2—acryloyloxyethoxy)phenyl]fluorene, Kayarad

RP-1040 (trade name, manufactured by NIPPON KAYAKU CC., LTD.),
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9, 9-bi s[4-(2-acryl oyl oxyet hoxy) phenyl ] fl uorene, Kayarad RP-1040 (trade
name, manufactured by N PPON KAYAKU CO., LTD.), Kayarad DPCA-30 (trade
nane, manufact uredbyNl PPON KAYAKU CO., LTD.), UA-33H (trade nane,
manuf act ured by Shin Nakarmura Chemical Co., Ltd.), UA-53H (trade nane,
manuf act ured by Shin Nakamura Chemical Co., Ltd. ), M 8060 (trade nane,
manuf actured by TOAGOSEI CO., LTD.); as a thiol-based nononer for

pol ymeri zation, TEMPIC (trade nanme, nmanufactured by Sakai Chem cal |ndustry

Ca ) ke AAEERSAD PhERey TR AR Rh R SR EERh el Y @
L) BRI SAT88e Dl MK A el 8 He O By SRE I SRR ALY, Soun

BREN-S, afdeNG7BQQ., %Ltld.qanUfkagtﬁgvﬁgere N RRON BAYAE  GRed bIDsmin
CELLOXI DE 2021P, EHPE3150, ' GYCLOVERMLOO.  and EPOLEADPB3600. all

nmanuf act w£ehmyrdaheali ceareer atriren, ) FH-GO&D 828ad ERHA TGP uAad
EPI COAT YX4000, all nmanufactured by Japan Epoxy Resins Co., Ltd., Sila-Ace

5510 (trasle TemeosmRnud actured) byas£hi SS9 £0FIpOEEd i dom@ndfJEPI C (trade
nane, manufactured by Ni ssan Chem cal Industries, Ltd.), etc., and; as a
mel am ne el ymer Bzrent on NETENP I af edkdel mamae o fde BOr£4 riagdeS anlase,
manuf act ured by SANWA Chemical Co., Ltd.). They naybe used either singly or
i n conbi Mfaiérohcal fnesrrndice., Tel.donfléiP i(§radeon8fepanagubycwerght, and
preferably 5 to 30 parts by weight conpared to the 100 parts by wei ght of

t he totalP¥obd R hethenienl t Hededtay deo r esk A cbnpdBIY | brradeosafe, The

pi gnent which_can be_used in conbination with the essential conponents of

the col orRPHERF L Ifusitaket Shameali dRestEY fPef elaBr y - haBIsPRE r al
h terjsti t hat itable, f | it t b i tabl
celected FTHINE e, FERTHATREE S grerto st G bath R Ehester 11
d ; it . ryarl f |
The cont a1y B4 T sbREY, F O aEGrot g Bl el oS 4 Bafb e oy
we Ot CORPAlosh 19, THEnd A9, DALY wOYT G0 ONta Pl ARGt oAl 2810 g WREESE 1N the

col ored resin conposition. rious pignents and dyes are des ed herein
under. [G@#0iky co., 1TMe. OtgaNOK IREAENM p | RalpEGAR ohec HELEMER MAQTDI Mﬁ i on

with the essential conponents of the colored resin conposition of the
i nvent i orEPGLERD Psp6chT i Ll hynlhiFatt ededandps hee examplas diker,evb1cort ude a

pi gnment |i ke an ant hraqui none-based pi gnent, a phthal ocyani ne-based

pi gnent, &28& ) i5HEI0A Thetitdtd based EPICOAT YX4000, all manufactured by
Japan Epoxy Resins Co., Ltd., Sila-Ace 5510 (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 ifl combination of two cr more. The
content is 1 to 8C 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.
[0039]

The pigment which can be used in combination with the

essential components of the colored resin composition of the
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pi'gnent, a benzi m dazol one-based pi gnent, a qui nacri done-based pignent, an
azo chel ate-based pignent, an azo-based pi gnent, an isoi ndoline-based

pi gnent, an isoi ndolinone-based pignment, a pyranthrone-based pignent, an

i ndant hr one- based pi gnment, an ant hrapyri m di ne-based pignent, a

di br onbant hant hr one- based pi gnment, a fl avant hrone-based pignent, a
peryl ene- based pi gnent, a perinone-based pignment, a qui nopht hal one-based
pi gnent, a thioindi go-based pignent, a di oxadi ne-based pignent, a

i i done- pased pi gnent nd a xant hene-pased. pi gnent, and; a | ake
et Ve byes P ER e E e R RS D re R n et By TR Gk AR Arpan of an

aci di c dye,. i ye,. ar i_rect e Wwth a precipitatin gent
therefor.gu ?gfé5@%?#?@‘3&%%&%§§5rn0?§ e?yi?$t%§%%§5%¥ égﬁgF%F%dg§?mPignent

Blue 1, 1;2,.9, 14, 15: 15 15,2, 215 3y 1858021556, 7, 49, 25, 27,
e oy Rugr 3 opdanid miondn€ and dn IRafeandcpidRent ! BP, 25 2T
74, 75, TBecd8safy; i bt elitnbrlsi 21%5%r 3n Botbidadion 0P 1, 14,
15, 16, 19, 23, 25, 27, 9, 31, 32, 37, 39, 2, 44, 47, 49, 50; Pignment

Violet 3,twe &F mdbe. Pigrenioetht/.isld Al 6 dst &2 welink, 4, 57: 1,
81, 81:1, 81:2, 81:3, 81:4, 81:5, 122, 146, 168, 177, 178, 184, 185, 187,

200, 202,p20Beraily R4t Fb4arddd by26kdightlcotipared/®p Phegnmeod frabge 43,
71, 73; Pignent Yellow 1, 2, 3, 4, 5, 6, 10, 12, 13, 14, 15, 16, 17, 18,
24, 31, 32y Bdigl3s,oB5tHe B6LaB6sd]lid 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, & benzimidazolone-based pigment, a
quinacridone-based pigment, an azo chelatembased pigment, an
azo-based pigment, an isoindoline-based pigment, an
isoindeclinone-based pigment, a pyranthrone-based pigment, an
indanthrone-based pigment, an anthrapyrimidine-based pigment,
a dibromoanthanthrone-based pigment, a flavanthrone-based
pigment, & perylene-based pigment, a perinone-based pigment,
a quinophthalone-based pigment, a thicindigo-based pigment, a
dioxadine-based pigment, a gquinarcridone-based pigment, and a
zanthene-based pigment, and; a lake pigment and a dyed lake

pigment which is obtained by insolubilization of an acidic dye,

a basicdye, or adirect dye with a precipitating agent therefor.
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37, 37:1, 40, 42, 43, 53, 55, 60, 61, 62, 63, 65, 73, 74, 77, 81, 83, 93,
94, 95, 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, 166, 167, 168, 169, 170, 171, 172, 173, 174,
175, 1ve, 177, 179, 180, 181, 182, 185, 187, 188, 193, 194, 198, 199, 213,
214, and Pignent Geen 7, 36, 58. O these, netal phthal ocyani ne pignents
i ke Pigment Blue 15, 15:1, 15:2, 15:3, 15: 4 15:6, 16, 17, 75, 76, 79;

T50 ahi cHES €05 A ear TG FbetbrEnckn Pares SRR oY i B oBFBhent
Bl ue 15: copper phthal egyanin nt pard.icul.ar.l ef erabl e.
[ 0041] GBféeE§ q’Q?ssﬁf1?he9gho?gaﬁfEignﬁnéﬁés%hgfiégnlgsgﬁ ?E cg%blnatlon
with the essenyiab; co qp@nt§30§5th cod or rnesig c 11 oo0f gghe

?? g6 036) &% .rneskn, QIfPC%?l % 8!

invention is not specifically Iinited, an

66, &7, 68, 71, 72, 73, 74, 75, 76, 78, 79; Pigment Violet 1,
1:1, 2, 2:2, 3, 3:1, 3:3, 5, 5:1, 14, 15, 16, 19, 23, 25, 27,
29, 31, 32, 37, 39, 42, 44, 47, 49, 50; Pigment Violet 3, 4,

| 27, 39; Pigment Red 7, 14, 41, 48:1, 48:2, 48:3, 48:4, 57:1,
g1, 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, 6, 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, €3, 65, 73, 74, 77,
81, 83, 93, 94, 95, 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,
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 179,
180, 181, 18z, 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, 15:0,
16, 17, 75, 76, 79; Pigment Violet 23, Pigment Red 177, 254,
and Pigment Yellow 83, 138, 139, 150 which have good color and
resistance, etc., are preferable. Pigment Blue 15:6 as a copper
phthalocyanine pigment is particularly preferable.
[0041]

Examples of the inorganic pigment that can used in

combination with the essential components of the colored resin

composition of the invention is not specifically limited, and
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t he exanpl es thereof include a netal oxide, a netal sulfide, a sulfate
salt, a netal hydroxide, and a netal carbonate |ike conplex netal oxide

pi gnent, carbon black, lowy oxidized black titan, titan oxide, barium

sul fate, zinc oxide, |lead sulfate, yellowcolored | ead, bengara, deep navy,
navy, chrom um oxide, antinony white, black iron, red | ead, zinc sulfide,
cadm um yel l ow, cadm umred, zinc, nmanganese purple, cobalt purple, barium
sul fate, and rmagnesi um car bonate. [0042] The dye which can be used in
conbi nat i i ial. f ol Qr S] osition
of the i it EA D R A B o o FSs SERETLEP RS e

an aci di c3 dye) r & Das1G d¥ened ol K6GoLYEe, 8l WordVe ca@pdhgtEoi i ke
dry-dyei ng, a naphthol dye, a reatctive dye and a di spersion dye. O these,

any dye s@biibl €x imdtan &% Ja8 G HRINMENE 88N B8 5, t 8B Yy Usadii ABYEEkx a dye
insoluble in an organic solvent can be also suitably used after it is
prepar ed astan ditsipetrsiosnidd,t bhsivwel sukpewe, thiic axdye,i nsalupherhivean
organi ¢ solvent, for exanple an acidic dye, can be nodified to an am ne
salt dye pylieectohgred lwad) hangagani desnmnag ye angroyndhidfoari vexarptie,

n- propyl am ne and et hyl hexyl propionic acid amne) or to a dye having a

sul f onam &t Hrewup %@it%acbgﬁgkthéogulf@@ibeaéidZ§$©u@uhfiﬁeth@a@mh@morganic
am ne conpound. The _am ne-nodi fied dyes can be al so used for the col ored
resin conpost®¥onc3irife Fedentibh: RBREARPER| PREPERanpPRalbfPyheleye
include, in terns f Col or | ndex Nupber, Basic Blue 7, Acid Blue 1, 7, 9,
15, 18, 232THEN 9yliaie, 4pnd 5aongsigl capoonptegy, 83, 86, 87, 90, 92,

96, 103, ﬁ%g ﬂlS, 120, 129, 138, 147, 150, 158, 171, 182, 192, 210, 242,
243, 249, %@ 259, 267, 278, 280, 285, 290, 296, 315, 324, 335, 340; Basic
Blue 7, 11, 15, ; ;e . 4 . 6 5 8,,43, 55,
b0 6y 72 1o RRuENE ofh I Faady oty Pty yERn oty o BdensPay 4
14; Basi ¢ : ' ' e - 138, 1; -+ Sol vent
R LB B A Y A L P Tl S e
4, 14, 15i8214®t7§pe<§ﬂ-fi§£ll?g%ir§]§teé6gﬁldS@J{éﬁﬁﬁleg’@l@gﬁegf Incildde 12n 26,

56, and; Acid Geen 9, 16.

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 corganic 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 insoluble in an organic solvent, for
example an acidic 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
having a sulfonamide grcup by reacting the sulfonic acid group
with the same organic amine compound. The amine-modified dyes
can be ailso 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, 40, 42, 45, 51, 62, 70, 80, 83, 86, 87, 90, 92,
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As for the photopol ynerization initiator used for the colored resin
conposition of the invention, that is used for photography nethod, an
initiator having sufficient sensitivity toward UV light emtted froma

ul trahi gh pressure nercury |anp generally used as a |light source for
exposure is preferable. Exanples thereof include a radical polynerizable
phot oradical initiator and an ion curable photo-acid generator or a
phot o- base generator. For the photopol ynerization, a polynerization

pr onot er Nt 5 WY [ akhed ensidizer, t a CyYki,Ng en with
smal | exp%gﬂpgﬂgnggé9,iggh]%gﬁuggg'i%3§62%$%a?$8ﬁ.Qﬁﬁéz%ﬁgs%gg’t%gy’

phot opol yares | 2ald, 0ns s 24l 0661 N2Lo Loy heoyeb dickues. 64 hakghsnel
specifically limted, benzil, benzoin ether, benzoin. butyl ether, benzoin
propyl ethes, 3mnzophensasic3p8Buedi ety 154- pet hoxyhenz aphenoneg, benzoyl
benzoate, ester product of benzoyl benzoate, 4-benzoyl-4'-nethyl diphenyl
sul fide, bergzyl3di aet 34, KBat,aBg, 24 butsxyethy§7 4- et hy4aniashenoal €t

chl or ot hi oxant hone, nethyl thioxanthone, ethyl thioxanthone, isopropyl

t hi oxant hbhe Adiddtimilett Ri7ox 4Rt hBnéyedi eV hylet M oxantldon8asdici Begdr bpyl

t hi oxant hone, di nmet hyl am nonet hyl benzoat e,

1- (4- dodek§d pheny191iD R rfdxy 22 mét’hy Lgdopansl - hé, 289; Solvent Red

1- hydroxycycl ohexyl phenyl ket one,_ 2-hydroxy-2-nethyl -1 -phenyl propan- 1- one,
1- (4-1 sop opiiphony LABIhYELoRY- BT ey Loy opn-Brohl; 4ot LRV

formate, 2-nethy]-1-(4-nethylthio n - 2- nor phol i nopr opan- 1- one,
2-benzy1-€éﬁfﬁ%¥#yﬁ§%iﬁ5?15?4-ﬂ€rgﬁﬁ1%ﬁ%p%%hyf%Jb&?gﬁgﬁgfi?nt Orange
2,4-bis(tsichl | )= 6-{4- et hoxyphenyl)-1, 3,5-s-triazi ne,

2 4, 6-t § iés’( f?’u %fg?%é%t%@ﬂ )%ﬁ f%@s-#@zﬁ)’/ﬁ%?n 9, 318

2,4-bis(tyfd monet hyl ) - 6- (4' - met hoxyphenyl) -1, 3,5-s-tri azi ne,
2,4,6-t§i£%¢%| ronnn%t%yl)S1,3,5-s-t¥Pazi%e?

2, 4-bi s(trichl ofomIhne &sHdlb FPBARAN A0 AD- FiYyl)ado B s -84 azlde,
benzophenone, benzoyl benzoate,

1- (4- phenyd santd @nyd e dmdu i adieonl .o dinen12vexikieng- PeAzoadL €sed for
1- (4- met hyl sul f anyl phenyl ) but ane- 1, 2- di on- 2- oxi ne- o- acet at e,

1- (4- met phsid § et phenpbibuannk +aaexiEa 91 8¢ eludlifd.cient sensitivity

4, 4" - bi s(di et hyl am no) benzophenone, P-di nmet hyl am no benzoic acid i soanyl
ester, P-hwestdhylVahigbt beniziofed doich ettt raistgn pressure mercury lamp
2,2"-bis(o-chl orophenyl)-4,4",5, 5r-tetraphenyl-1,2"-biimda zole,

di azonapHisiwiia Wonadsts ed ianiltivhtosouzng fomnerppakky avaprabteable.
Kayacur e- DMBI ,  Kayacur e- BDMK, Kayacur e- BP- 100, Kayacur e- BVBI, .
Kayacur e-IeRRle s kheaeafel EPALLE A d@ disitds POANTCRAABPASH R @EO By MFEPON
KAYAKU CQ ., LTDk%%E%%£ocure 1173 d q?rocure, 116 (trade nanes, al
manuf act UrEd- 4 MerBle FipaP oo i Py 3 Marke,

manuf act yr,e SE_Japan Ltd. 't écure 369 .(trade nane, manufactured by
BASF Japggnhcﬂiog%iﬁé r ear%:éarraerlc 379 E@r( ?lreat?gorln:é’ O,l e dPE TPed aby BASF Japan

T gaeur co i R or bEBAGLRE Mo BMIATLHICH 1Y At J0Pa0 L ude
PAGLO3 (tyaqe, ey AR LR raﬁcéhbxéméﬁFe%gtegu)ret gn;)ergg',vEé%fé i gén;%cﬁ trade

nanme, manufactured by SANWA Chem cal Co., , brinrdazo actured

by Kur oganeckasghaCon . Ltgkdmp Bos o3 THhd $0o2RS o IRt ithtade Naiesatsy |
manuf act ured by Respe Chemical Co., Ltd.). [0044]

that can be used include, although not specifically limited,
benzil, benzoin ether, benzoin butyl ether,.benzoin propyl
ether, benzophenone, 3,3’ -dimethyl-4-methoxybenzophenone,
benzoyl benzoate, ester product of benzoyl benzoate,
4-benzoyl-4' -methyl diphenyl sulfide, benzyl dimethyl ketal,

2-butoxyethyl-4-methylaminobenzoate, chlorothioxanthone,
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For a thernosetting resin conposition for use in an ink jet nethod, etc., a
t herno- pol yneri zation initiator is generally used. However, if necessary, a
phot opol yneri zation initiator can be al so used in conbination. Exanpl es of

t he therno-polynerization initiator include an azo-based conpound and an

or gani ¢ peroxi de conpound and specific exanpl es thereof include
2,2'-azobi si sobutyronitrile, 2,2'-azobis(2,4-dinethylvaleronitrile),

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

perOX|de and cu %ggrox eodecan | ymeri zati on

at e, he
i ni tiat or™elyY het REEPRF sFh Y§ l?%aEBﬂ%Pﬁat?%ﬂpB?pg or nore, if

necessary,., The content is O.

ey bl SR SERSEr citrde Byl uBoRabtBoRY. vE hhva POl BREhEABRY T 10 2
matter IQdibgoﬁg%ﬁ%fdtﬂfgkgngﬁgy SI?iﬁg%h#99é9&ome¥?¥lbéﬁzéQE the organic

sol vent used i Avention, a Solven avin crent so Ublllty for

t he ConStilF&L&(@&écfﬂg@ﬂ?&'ﬂfm52%¥&98x§0!2%@Qh&%ﬁk&p&ﬂﬂl’ﬂéhé' on, such as a

bi nder resin, a photopol yneri zabt e nonomner otopolynerlzatlon

i ni tiatory-@ppdrékseyE D6ne el PRET UNRELERA] nononer or the pol yneri zation
initiator used for the synthesis of a binder resin can be used. In

addi ti on, 2 ah ot vept 2 capelhy B- of phannl gk opag-1hendj spersion stability even

when a pignent di spersion is prepared can be used. [0047]
1-(4-iscopropylphenyl)-2-hydroxy-2-methylpropan-1-one,
methylbenzoyl formate,
2-methyl-1-(4-methylthiophenyl}-2-morpholinopropan-1-one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)-butanone~1,
2,4-bis{trichloromethyl)~6-(4-methoxyphenyl)-1,3,5-s-triazi
ne, 2,4,6-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—5
-triazine, benzophenone, benzoyl benzoate,
1—(4~phenylsulfanylphenyl)butane-l,2~dion—2—oxime—o—benzoat
e,
1-(4~methylsulfanylphenyl)butane—l,2—dion—2—oxime—o—acetate,
1-({4-methylsulfanylphenyl)butan-li-onoxime-c-acetate,
4,4 -bis{diethylamino)benzophenone, P-dimethylamino benzoic
acid isocamyl ester, P-dimethylamino benzoic acid ethyl ester,
2,2'-bis{o-chlorophenyl)-4,4’,5,5' -tetraphenyl-1,2"-biimida
zole, diazonaphthoquinone-based initiator, and commefcially
available Kayacure-DMBI, Kavacure-BDMK, Kayacure-BP-100,

Kayacure-BMBI, Kayacure-DETX-S, Kayacure-EPA (trade names,

all manufactured by NIPPON KAYAKU CO., LTD.), Darocure 1173 and
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The organic solvent used in the invention is not specifically limted, as
long as it is usable. Specific exanples thereof include benzenes |ike
benzene, toluene, and xylene; cellosolves |ike nethyl cellosolve, ethyl
cell osol ve, and butyl cellosolve; cellosolve acetic acid esters |ike nethyl
cell osol ve acetate, ethyl cellosolve acetate, and butyl cellosol ve acetate;
propyl ene glycol nonoal kyl ether acetic acid esters |ike propyl ene glycol
nononet hyl ether acetate, propylene glycol nonoethyl ether acetate, and
propyl ene. gl ycol | .ether acetate; opionic.acid esters |jke nethyl
et hoxypr BRTSRRES A, (EERGF e pr oo ont €8 urer oReb 2 BRa, B oot oni &

id v A o {i . ¥
Tactat o ity 1 SERRPLPE CPUTEIERRR CaphBC hanBEplrERLE By BiEr Bplth

di et hyl eng: gl ycot - gpaoret byb et hehe angdndi efhyh eae: ghk¥§0hy "BASLT hyba gt her ;
acetic acid esters” li1ke nethyl acetate, ethyl acetate, and butyl acetate;

et hers |ikeqdj petdydcigtdheny gt etliybhdethefe, teini@hydiuekyr oy sravrdsdpaxane;

ket ones |i ke acetone, nethyl ethyl ketone, nmethyl butyl ketone, and

cycl ohexanoede) , anthaaleobaks Ol kier amé hanel ,, mehhdaekurbdtiap@nse sapanpyl

al cohol, and benzyl al cohol. [0048] It may be used either singly or
i n conbi natd on, dfrgasmr CKBrE2 Theads exaammpunitnofathereddaniBdSdolepat i s
preferably 40 to 10000 parts by weight, and nore preferably 100 to 1000
parts by Weilght Totufrarisd PRE10Re (10adpavarms bpansifght uskdtivie BAGFaPapehi d
matter in the colored resin conposition. [0049] The colored resin
conposi t i bR of - THETTAIEFLIEN (15298 saiCe d DY I K& WL ARY SNWA FREMACHE nder
resin, a curiqaﬁﬁgent, a specific, col orant coppound, and an organic

sol vent, &fc W m S Rt Grimg U Q¥ Kedgivengn - ageher°pr gnent s

d be add [ : i t hayi I
ol Ubi 11 50 s) {751 SBBrvaP S Tt b A eoe 37 BR by Lol AR T roprate
di spersant Wt h-a.di spersgr |{kg paint shaker, and then added and mi xed
with the colofed resin conposTtion. [0050] To the colored resin

conposi tipfopfjthe invention, various additives, for exanple, a filler, a
surface active agent, a photopolynerization initiator, a thernal

pol ynmeri zation féh td &h@hrmod <Rl YRRk 88mbBBi i bAr foAMn Adheskani pronot er,
an anti-oxidant, a UV absorbing agent, and an aggregation inhibitor, can be
further agfigednethodipcessayya ChueiherpolPmerefBYEonNPHLitibesr £6C., the

colored resin conposition of the invention nay be subjected to
mcrofil tgaténal lgiuvapd f Howereret £f rafdessqrpdacphonopolymerization
initiator can be alsc used in combination. Examples of the
thermo-polymerization initiator include an azo-based compound
and an organic peroxide compound and specific examples thereof
include 2,27 -azobisiscbutyronitrile,
2,2"-azobls(2,4-dimethylvaleronitrile),
2,2’ —azobis (2-methylbutyronitrile}, di-t-butyl peroxide,
dibenzoyl peroxide, and cumyl peroxyneodecanoate.
[0045]
The polymerization initiator may be used either singly
or in combination of two or more, if necessary. The content

is 0.5 to 50 parts by weight, and preferably 1 to 25 parts by

weight compared to the 100 parts by weight of the total solid
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[ 0051] Herein bel ow, a nethod of producing a cured product fromthe
colored resin conposition of the invention is explained. First, the col ored
resin conmposition of the invention is coated on a substrate |like a gl ass
substrate and a silicon plate to the filmthickness of 0.1 to 20 pm and
preferably 0.5 to 5 pmaccording to a nethod such as a spin coating, a rol
coating, a slit and spinning, a die coating, and a bar coating. Then drying
under reduced pressure is carried out according to the drying condition
under the ratu of 150C for 1 to. 60 mn, nore preferably the
tenperatJP%€€$PGgBt%ﬁizﬁ%fgﬁéglrgglaoﬁ?%?o%ﬁtép?éduced pressure chanber, if
necessary[oggg}her, a pre-baking treatnent is carried out by using a hot
plate or a clean oven, etc. to forma film Next, radiation (for exanple,

el ectroni c beam@kobMid ghGakan Lo onsidesed cidnWWnkight J sopreherabl e)
is applied through a certain nmask pattern by a commonl y-used

phot ol i t hiegy aphsuTEtiRadn tasel deyel Op TRIH t NS idih A1 AAURAIES. S6hPbHhEeAL Of
surface active agent, an aqueous al kali solution, or an agueous m xture

sol uti on of Bhsucdheceecd@ctéyen agenpoantien, akkahi aagenbindecaresed, oat .

Devel opnent nethod i ncludes a di ppi ng nethod, a spraying nethod, a shower
met hod, appeatepel yredhoddabbddnamondt f asodi € aphonopetl yroer i aadian conbi nati on
thereof can be al so enpl oyed. Non-exposed area is renoved by devel opnment
process, ¥ihsbACQFt haitaFsoahelr postmpakfwgctiena henenoner eRabipke, at the
tenperature of 130 to 300C for 1 to 120 mm and nore preferably at the

t enper at (RRLYRCHEERREHOR5DE FHTAT 119580 FP R, the 2urthedloueltd BHRGRH t he

pi xel s consistin f the colared rable fil mof the invention. [0052]
Bxanpl es BT° The QurPactoatt | vat ASEHE iHit %40 Bt GRS 0

ol yoxyet hyl] ene. al kyl . .et her and pol yoxyal ene_al kyl et her, Exampl es of
Phe o e LEne ALK o8 A B0 Do Y OB YL T e B et P bR 2ES! o

carbonatqj-é@@fgf%gyﬂéa§£§?é Dot assiym hydyoxi de, di et hanol am ne, and
ydr oxi de.

t et ramet hyl ammoni um Inthe invention, use of an aqueous sol ution
contai ni ngodpth the alkali agent and surface active agent is preferable.
Devel opnment process is typically carried out at the treatnent tenperature

of 10 to 50C, pref efdbini 2G40A0C uded 14 eaidreivdd o 9fi 8Ghd© 600 sec,
nore preferably 30 to 120 sec. [0053] The cured product of the

col ored resdédi £0epbBY t1omioéd) hes i nvemtaonit sisisedab1dor pRlgurcfd I ters of a
liquid crystal display device, an organic EL display, or a solid-state

i magi ng dexargelesathe el dingiltale caemereaesetfld keabdntzheegotoluénkt easdhave
patterned pixels consisting of the colored resin conposition of the

i nvent i orXYIgie ] SPricodudesas ideseeibel coviso[Wg054fhyl celloseolve,

and butyl cellosolve; cellosclve acetic acid esters like methyl
cellosolve acetate, ethyl cellosolve acetate, and butyl
cellosolve acetate; propylene glycol monoalkyl ether acetic
acid esters like propylene glycol monomethyl ether acetate,
propylene glycol monoethyl ether acetate, and propylene glycol
monobutyl ether acetate; propionic acid estérs like methyl
methoxypropionic acid, ethyl methoxypropionic acid, methyl
ethoxypropionic acid, and ethyl ethoxypropionic acid; lactic
acid esters like methyl lactate, ethyl lactate, and butyl
lactate; diethylene glycols like diethylene glycol monomethyl

ether and diethylene glycol monoethyl ether; acetic acid esters
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Among the display devices of the invention, the liquid crystal display
device is produced to have a structure in which a back Iight, a polarizing
film a display electrode, a liquid crystal, an alignnent film a comon
el ectrode, the color filter of the invention, an a polarizing filmare

| am nated in the order. Further, the organic EL display is produced by

di sposing the color filter of the invention either above or bel ow a

mul tilayered organic light emtting device. For exanple, the solid-state

| magi Ng deVy £ ed S P %@%%%gietzyefcﬁ&g} Qgew@e,c%% bfdt'eyltleacgeg%,-ocigtﬁ@fs

invention on a silicon wafer on ch a transport ectrode and a

phot odi ode;j & eqf metmell &gt hediday DabiRgr 2 PR EFOTERSTEPSR £0Mng Exanpl es

[ 0055] The invention Is explained in greater detail in view of the
fol | ow ngd Bxeampd eskebotied hei kaventtofe ] Sméohiyl i gihed bytbhe, Bxarpyes. As
spectroscopi c characteristics, spectral transm ssion ratio was neasured by
usi ng a specyt dpteireneted &bl oadzanboepaadi @l ddaldkb0's kante chenaBfi city
was estinmated based on the XYZ Color System Accordingly, the resistance of
t he col orethamekr i abtawsl evas cpt eyl [ 9056ho By ittt hben Exanpl eclol . To a
100 M beaker, 1 g of Rhodam ne B (manufactured by Tokyo Chem cal Industry
Co., Ltd.}0%8the following formula (100) and 20 g of water were added and

stirred at roomtenperature for 30 m.n. Then, a solution in which 1 g of
It may be used either singly or in combination of two or

more. The use amount of the organic solvent is preferably 40
to 10000 parts by weight, and more preferably 100 to 1000 parts
by weight compared to the 100 parts by weight of the total solid
matter in the colored resin composition.

(00491

The colored resin composition of the invention is
produced by mixing and stirring a binder resin, a curing agent,
a specific colorant compound, and an organic solvent, etc. with
a dissclver or a homomixer. In addition, other pigments or dyes
can be added, if necessary. However, a pigment or a dye having
low sclubility is first converted into a dispersion by using
an appropriate dispersant with a disperser like paint shaker,
and then added and mixed with the colored resin composition.
[0050]

To the colored resin composition of the invention,
various additives, for example, a filler, a surface active agent,
a photopolymerization initiator, a thermal peclymerization
initiator, a polymerization inhikitor, an adhesion promoter,
an anti-oxidant, a UV absorbing agent, and an aggregation

inhibitor, can be further added, if necessary. Further, to
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bi strifl uoronethanesul fonyl imde (TFSI) potassiumsalt is dissolved in 1 g
of DMF was added dropw se thereto and stirred for 3 hours. The
precipitated dye was filtered, washed with water, and dried to obtain 0.7 g
TFSI salt of Rhodam ne B (Conpound No. 1). Maxi mum absorption wavel engt h:
560 nm (cycl ohexanone) [Chem cal Formula 2] EtEt , NNT Et - Et

remove impurities, etc., the colored resin composition of the
invention may be subjected to microfiltration using a filter,
etc. after producticn.

[0051)

Herein below, a method of producing a cured product from
the colored resin compositiocon of the invention is explained.
First, the colored resin composition of the invention is coated
on a substrate like a glass substrate and a silicon plate to
the film thickness of 0.1 to 20 pm, and preferably 0.5 to 5 pum
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 is 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
te 10 min, in a reduced pressure chamber, if necessary. Further,
a pre-baking treatment is carried out by using a hot plate or
a clean oven, etc. to 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 aqueous alkali
solution, or an agueous mixture solution of a surface active
agent and an alkali agent is carried out. Development method
includes a dipping method, a spraying method, a shower method,
a paddle method, and an ultrasonication methed, and a
combination thereof can be also employed. Non-exposed area 1s

removed by develcpment process, rinsed with water, and
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[ 0057] Synthetic Exanple 2 To a 100 m beaker, 1 g of Rhodam ne 6G
(manuf actured by Tokyo Chem cal Industry Co., Ltd.) of the follow ng
formula (101) and 20 g of water were added and stirred at roomtenperature
for 30 mn. Then, a solution in which 1 g of bistrifluoronethanesul fonyl

I mde potassiumsalt is dissolved in 1 g of DM was added dropw se thereto
and stirred for 3 hours. The precipitated dye was filtered, washed with
water, and dried to obtain 0.8 g TFSI salt of Rhodam ne 6G ( Conpound No.

:2,3 . Maxi ”ﬁ’&@%"‘gﬁfﬁé nre\,\aat\éneelnecn,gtgg:r g?{%mgqle(, ng ltq{]ee)%ae?n%réel)at[u%e[)ﬁfcngFor mil a
to 300°C for 1 to 120 min, and more preferably at the temperature
of 150 to 250°C for 1 to 30 min, is carried out to obtain the
pixels consisting of the colored curable film of the invention.
[0052] |

Exampies of the surface active agent that can be used
include polyoxyethylene alkyl ether and polyoxyalkylene alkyl
ether. Examplgs of the alkali agent that can be used include
sodium carbonate, potassium carbonate, sodium hydroxide,
potassium hydroxide, diethanclamine, and tetramethylammonium
hydroxide. In the invention, use of an agqueous 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 compoesition of the
invention is useful for color filters of a ligquid crystal
display device, an organic EL display, or a sclid-state imaging
device used in a digital camera, etc. and the color filters_have
patterned pixels consisting of the colored resin composition
of the inventicn that is produced as described above.

[0054]

Among the display devices of the invention, the liguid

crystal display device is produced to have a structure in which

a back light, a polarizing film, a display electrode, a liguid
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[ 0058] Synthetic Exanple 3 (production of binder resin (copolyner))
To a 500 mM four neck flask, 160 g of nethyl ethyl ketone, 10 g of

met hacrylic acid, 33 g of benzyl nethacrylate, and 1 g of

a, a' -azobi s(isobutyronitrile) were added and nitrogen gas was introduced to
the flask for 30 mn under stirring. The tenperature was then raised to 80C
and the stirring was continued for four hours at 80 to 85C. Once the
reaction is conpleted, the m xture was cooled to the roomtenperature to

bt ai | orl t d h lution. Th
Copal yrorSSET Ut ARG T P Lot SORHOTIE E o T Eodou Foher
ol yrers, | RO 4 S o
ot 1 act ed BT R B ot A e na L CERBPy el LA e B hoar 4G  par £tul ar

vei ght  of .t Ag, COPO YIRS icobéLam%%xl%r%{p ﬁgn%%%@ehgbgogy%xwﬂs ¥gs 18000

and the acid value was 152. [0059] t he” copol yner

(A) as a Qh1elercIesd R, o hof i KeyRF ash DPH &t r adlevaane, paBawf act ured by
NI PPON KAYAKU CO., LTD.) as a photopol yneri zabl e nononer, 1.5 g of Irgacure

907 (tradg:elEayer@dWednired ibntBooFtdapgnddiicd. Fod gxamplegathse

OXE- 02 (trade nane, manufactured by BASF Japan Ltd.), and 0.6 g of

Kayacur e- £E1Xd-S {4 t@dinagiiegy denldact siredodycdll PPONE ARy €6, cdlldxr) as a
phot opol yneri zation initiator, 0.6 g of the Conmpound No. | obtained from

t he Synt hétlice Exbapte df asha thyegnthon 20n g2 ofitycdwhextaonen andigh 6ag of
propyl ene glycol nononmethyl ether acetate as solvents were adm xed with one
anot her torabtRPHE t el eledanrest nPkehpdsrds orrof feHeed nvaRti BRS1 [ 0060]

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 ratioc was measured by using a spectrophotometer
“Shimadzu Corporation UV-3150” and chromaticity was estimated
based on the XYZ Color System. Accordingly, the resistance of
the colored material was evaluated.

[0056]

Synthetic Example 1

To a 100 ml beaker, 1 g of Rhodamine B (manufactured by
Tokyo Chemical Industry Co., Ltd.) of the following formula
(lOO)and20g;ofwaterwereaddedandstirredatroomtemperature
for 30 min. Then, a solution in which 1 g of
bistrifluoromethanesulfonyl imide (TFSI) potassium salt is

dissolved in 1 g of DMF was added dropwise thereto and stirred
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Exampl e 2 The colored resin conposition was obtained with the sane
conposition as the Exanple 1 except that, as a dye, the Conpound No. 1 of
the Synthetic Exanple 1 is changed to the Conpound No. 2 of the Synthetic
Exanmple 2. [0061] Exanple 3 After mxing with conposition ratio of C
| . Pigment Blue 15: 6/ AJl 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 m n using a paint shaker followed by filtration, the pigment

di sper si on, L yas, bt ai fed. oI 0e. BxamPLeeL, 1901 0L Lhe pigHERt. lispersi on

1 was ad tain t Eor6r resin onp05|t|on of "t he T nhvent1on.
[0062] Coppad Al | ¥eq E&ﬁf@éi & d obtain 191€7 CQl PEEH éa?ft No £0RPOSAR] 98 Mas

obtained with the sane conposition as the Exanple 1 except that the
Compound Noomgdo®dd No. 1). Maximum absorption wavelength: 560 nm

{cyclohexancne)

[Chemical Formula 2]

IIEt_ Et
N
Et”

@  (100)

[0057]

Synthetic Example 2

To a 100 ml beaker, 1 g of Rhodamine 6G (manufactured by
Tokyo Chemical Industry Co., Ltd.) of the following formula
{101) and 20 g of water were added and stirred at room temperature
for 30 min. Then, a solution in which 1 g of
bistrifluoromethanesulfonyl imide potassium salt is dissolved
in 1 g of DMF was added dropwise thereto and stirred for 3 hours.
The precipitated dye was filtered, washed with water, and dried
to obtain 0.8 g TFSI salt cof Rhodamine 6G (Compound No. 2).
Maximum absorption wavelength: 531 nm (cyclohexanone)

[Chemical Formula 3]
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the Synthetic Exanple 1 is changed to Rhodam ne B. [0063] Conparative
Exanple 2 The col ored resin conposition was obtained wth the sane
conposition as the Exanple 1 except that the Conpound No. 1 of the
Synthetic Exanple 1 is changed to Rhodam ne 6G [0064] Eval uation of
patterning The col ored resin conposition obtained fromthe above
(Exanples 1 to 3) was coated on the substrate and subjected to pre-baking
under condition of 80C x 100 sec. After that, it was cured by |ight
exposure throu h a mask, develoqbd wi th an aqueous al kali solution, rinsed

w th water, hegt ed @I 200C @@ obtain a colored pattern. The col ored
pattern obt&rﬁeo 3 @ -/Sﬁane pattern with resolution of 5 umand no
resi dues or peelilng g i was identified. Thus, a high resolution
property for Hygtor A Ildastaﬂen|nag|ng devi ce was confirned.

[ 0065] Eval uation of hept rgi ;%ance Simlar to those described
above, the substrate @hti on of heat resistance was prepared by

coating each conpositn a gl ass substrate, carrying out whol e exposure,
and treating the substhwate at 200C for 5 mn for post-baking. Thereafter,
each evaluation was carried out as described below. First, for

determ nath@egpf heat resistance, spectral transmssion ratio of the
substrate for eval uati on was neasured

Synthetic Example 3 (production of binder resin
(copolymer) )

To a 500 ml four neck flask, 160 g of methyl ethyl ketone,
10 g of methacrylic acid, 33 g of benzyl methacrylate, and 1
g of a,0’ ~azobis (isobutyronitrile) were added and nitrogen gas
was introduced to the flask for 30 min under stirring. The
temperature was then raised to 80°C and the stirring was
continued for four hours at 80 to 85°C. Once the reaction is
completed, the mixture was cooled to the room temperature to
obtain a colorless, transparent, and homogeneous copolymer
solution. The copolymer solution was then precipitated in 1 :
1 mixture solution containing isopropyl alcohol and water and
filtered. The solid matter was extracted and dried to obtain
the copolymer (A). Weight average molecular weight of the
copolymer (A) obtained as converted to polystyrene was 18000
and the acid value was 152.
[GC59]

Example 1

5.4 g of 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,
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by using a spectrophotoneter. Thereafter, the substrate for eval uation was
treated at 20000 for 120 mn and spectral transmi ssion rati o was neasured
again. Finally, the color difference (AEab) was estinmated. Results of heat
resistance are given in the Table 2. [0066] [Table 2] Table 2Eval uation
results of heat resistance Afab Exanple 1 5.0

manufactured by BASF Japan Ltd.), 0.3 g of Irgacure OXE-02
(trade name, manufactured by BASF Japan Ltd.}, and 0.6 g of
Kayacure-DETX-S (trade name, manufactured by NIPPON KAYAKU CC.,
LTD.) as a photopolymerization 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 solvents were admixed with one another to
obtain the colored resin composition of the invention.
[0060]

Example 2

The colored resin composition was obtained with the same
composition as the Example 1 except that, as a dye, the Compound
No. 1 of the Synthetic Example 1 is changed to the Compbund.No.
2 0of the Synthetic Example 2.
[0061]

Example 3

After mixing with composition ratio of C. I. Pigment Blue
15:6/AJISPER-PB821/SOLSPERSE 5000/PGMEA = 15.0/6.0/1.0/78.0
(weight ratio), 400 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 added to obtain
the colored resin composition of the invention.
[0062]

Comparative Example 1

The colored resin composition was obtained with the same

composition as the Example 1 except that the Compound No. 1 of

36



Exanple 2 6.5 Exanple 3 5.8 Conparative Exanple 1 - Conparative Exanple 2
37.4

the Synthetic Example 1 is changed to Rhodamine B.
[0063]

Comparative Example 2

The colored resin composition was 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.
[0064]

Evaluation of patterning

The colored resin composition obtained from the abocve
(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
aqueous alkali sclution, rinsed wlith water, and heated at 200°C
to obtain a colored pattern. The colored pattern obtained is
a line and space pattern with resclution of 5 um and no residues
or peeling of pixels was identified. Thus, a high resolution
property for color filters of a solid-state imaging device was
confirmed.
[0065]

Evaluation of heat resistance

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

transmission ratio of the substrate for evaluation was measured

37




In the Conparative Exanple 1, discoloration of the dyes occurred during

< curing bake before heat treatnent, and heat resistance was significantly

| ow. [0067] According to the Table 2 in which results of the heat
resi stance evaluation are given, it was found that the Exanples 1 to 3 of
the invention show significantly inproved results than the conventi onal
dyes of the Conparative Exanples 1 and 2. The Exanple 3, in which a m xture
with a pignent is used i n conbi nation, also showed good result wi t hout
yielding ti.on_even en th | oraant_ c oun he ipvention
is mxed t%glgil iECtﬁ?§hé%Oﬁg%er' %1%%é%f§nthgg§e§ugF b?alned

above, it »@f@%g bat cLbercal or edlofesi £ LOMRPSIA] ol ploddia iwention in

whi ch a specific col orant conpound can be use or produci‘ng a col or
filter, “@Péﬁéﬁlé@ﬁoﬁ0£9£1$'%&@rm@éggﬂéédabﬂ§hUde?iﬁhib§3fﬁﬁ%fﬁgié¥”1” ci ent
re5|stance and therefore it can be used for obtaining sharp pi xels with

hi gh qual diiff@ﬁ@nbegmme@}b) ald i 4k i dder Redepenrdofghentspesi btendse, it
can be also easily m xed and used with a pignment or other dyes. Thus, it is
found to beecigtlushrial tyeveaylaseful. CLAIMS

[0066]
[Table 2]
Table 2 Evaluation results of heat resistance
AEab
5.0
Example 1
6.5
Example 2
5.8
Example 3
Comparative Example 1 ]
Comparative Example 2 | 37.4

In the Comparative Example 1, discoloration of the dyes
occurred during curing bake before heat treatment, and heat
resistance was significantly low.

[0067]

Lccording to the Table 2 in which results of the heat
resistance evaluation are giveﬁ, it was found that the Examples
1 to 3 of the invention show significantly improved results than
the conventional dyes of the Comparative Examples 1 and 2. The
Example 3, in which a mixture with a pigment is used in
combination, also showed good result without yielding any
precipitation even when the colorant compound of the invention
is mixed with a pigment. |

[C068]
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1. A colored resin conposition for color filters conprising a col orant

_+ conmpound represented by the following fornula (1), a binder resin, a
solvent, and a curing agent [Chemical Formula 1] wvs (r) N Y4 R5 Z(r) (1)
x3

Based on the results obtained above, it was found that
the colored resin composition of the invention in which a
specific colorant compound can be used for producing a color
filtef,-wherein the color filter produced includes a dye and
has sufficient resistance, and therefore it can be used for
obtaining sharp pixels with high gquality and high reliability.
Further, depending on specific use, it 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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(whereinRito R5 each independently represent a hydrogen atom a hal ogen

. atom a d-Cl12 alkyl group, a O-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 C-Cl12 al kyl group, or an aryl group; Xl to X5
each independently represent a hydrogen atom a O -Cl12 al kyl group, a

G -Cl12 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 sul fanoyl group; and anion par t-1. é_gkppresents an al kyl sul fonyl imde
ani on having a highly halogenated a- f al kyl group). 2. The col ored
resin composi t10R-a660K0H00: 4 &R onBbel &y Yo i 1S f oL 85 4dy Ts a

bi strifl uor omet hanesul ony i mde anion conprises a net
pht hal ocy@@ﬂ%ﬁm@hpouﬁd RepolbaradeaupedHd lmmifieny i6Q) ebrhiuhkers) obt ai ned
by patterning of the colored resin conposition according to any one of
Aainme 1 4pminded. réslw) 04 solbvefit coapai si ogrihg ggénted cured filmfor
color filters according to Claim4.

[{Chemical Formula 1]

Y1 Rg R4 Y3

(wherein R; to Rg¢ each independently represent a hydrogen atom,
a halogen atom, a Cl-Cl2 alkyl group, a Cl-Cl2 alkoxy group,
a nitro group, .a carboxyl group, or an alkoxycarbonyl groﬁp;
Y: to Y4 each independently represent a hydrogen atom, a C1-Cl12
alkyl group, or an aryil group} X1 to Xs each independently
represent a hydrogen atom, a C1-C12 alkyl group, a C1-C12 alkoxy
group, a halogen atom, anitro group, a phenoxy group, a carboxyl
group, an alkoxycarbonyl group, a carbamoyl group, a sulfo group,
or a sulfamoyl group; and aniocn part Z represents an
alkylsulfonyl imide anion having a highly halogenated C1-C10

alkyl group).

2. The colored resin composition according to Claim 1,
whrein Z° in the formula (1) is a bistrifluoromethanesulfonyl

imide anion.

40



6. A display device conprising the color filter according to Claim5. 7. A
. solid-state i magi ng device conprising the color filter according to Claim
5.

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

which comprises a metal phthalccyanine 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. A color filter comprising the colored cured £film for coloxr

filters according to Claim 4.

6. 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.

41



