- 1 RADI ATI ON- SENSI TI VE COVPOSI TI ON FOR A RED COLOR FILTER, COLOR FILTER
AND COLOR LI QUI D CRYSTAL DI SPLAY DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention [0001] The present invention relates to a radiation-
sensitive conposition for a red color ﬁi[ter, a color filter and a color
liquid crystal display device, and nore particularly, to a

radi ati on-sensitive conposition for use in manufacturing a red color filter
used in a transmssive or reflective color liquid crystal device and a

col or i magi REDTATION-BENSITAVEOCOMPOBITEONNRORNE RBDXEDLLOROFIEIERBY usi ng t he
radi ati on-sensitive conposition and a color liquid crystal display device
havi ng t he c@IO3ORf iFRISIER BB rdQiGR L IGULIh RS Ttle PYSRLAY QUERICES a net hod
for formng a color filter using a colored radiation-sensitive conposition,
a nmethod including formng a coating of a colored radi ation- sensitive
conposition on a substrate or a substrate having a light-shielding |ayer
wWth a desired pattern previously formed thereon, irradiating (hereinafter,

referred to as "exposure"%@it wi th radiation through a photomask having a
desired pattern, devel opi RYCKERPEND OF FHESENYENAAHNr erpve unexposed

ortions, and.thereafter, ,
P F?elé of the Invention

[0001]

The present invention relates to a radiation-
sensitive composition for a red color filter, a color
filter and a color ligquid crystal display device, and
more particularly, to a radiation-sensitive composition
for use in manufacturing a red color filter used in a
transmissive or reflective color liquid crystal device
and a color imaging device etc., a color filter having
pixels formed by using the radiation-sensitive
composition and a color liquid crystal display device
having the color filter.

Description of the Related Art
(0002]

As a method for forming a color filter using a
colored radiation-sensitive composition, a method
including forming a coating of a colored radiation-
sensitive composition on a substrate or a substrate
having a light-shielding layer with a desired pattern
previously formed thereon, irradiating (hereinafter,
referred to as "exposure") it with radiation through a

photomask having a desired pattern, developing it to



subjecting it to post-baking to obtain pixels of various colors (see, for
exanpl e, Patent Docunents 1 and 2) is known. In such a liquid crystal

di spl ay device having such a color filter, it has been desired to increase
the brightness and color reproduction_area. Therefore, it has been
recently desired to devel op a col or fi Pt ér havi ng hi gher |ight
transmttance and hi gher chromatic purity. [0003] For a

radi ati on-sensitive conposition for a red color filter, various ideas have
been proposedsobver ded remoaehiiagepasbigpobalianse bhetweaereaifgltness and
chromatic purity. For exanple, Patent Documents 3 and 4 disclose use of
C.|. pigneatbjedt284 ih tonpbrétbekingt ho vhtadnspyklewodi gmeniosisor or ange
pi gnents. However, the conbination of C |I. pignent red 254 and a yell ow

pi gnent sachoas Csee, pEgreaxaypleowPaBenksDpasnehitsi dnando 20btigin  a red
color filter having high brightness. The conbination of C I. pignment red
254 and ankBf#hge pignent such as C. 1. pignent orange 38 is insufficient to
obtain a red color filter having high chromatic _purity enl arge a col or
repr oducti on ar%%.%HC%.%o@%ﬁu¥dl@%HSt%hedl$P1%¥tﬁ?%kﬁ@s@aﬁinghéuFBrned
coating nust be increased., As a result, the in-plane uniformty of the
coating tefdsclon fidtergnifi Baft PGeRebraatedan® dRFEESSEDIEES n vi ew of

prOdUCtIVIt¥1ghtness and color reproduction area. Therefore, it
has been recently desired to develop a color filter
having higher light transmittance and higher chromatic
purity.
fo003]

For a radiation-sensitive composition for a red
color filter, various ideas have been proposed in order
to achieve a high balance between brightness and
chromatic purity. For example, Patent Documents 3 and 4
disclose use of C.I. pigment red 254 in combination with
various yellow pigments or orange pigments. However, the
combination of C.I. pigment red 254 and a yellow pigment
such as C.I. pigment yellow 139 is insufficient to obtain
a red color filter having high brightness. The
combination of C.I. pigment red 254 and an orange pigment
such as C.I. pigment orange 38 is insufficient to obtain
a red color filter having high chromatic purity. To
enlarge a color reproduction area of a color filter, the
film thickness of the formed cocating must be increased.

As a result, the in-plane uniformity of the coating tends



Meanwhi | e, Patent Docunments 5 and 6 disclose use of C.I. pignent red 254 in
conbination with C 1. pignent red 242. Such conbination is suitable in
obtaining a red color filter having high brightness but unsatisfactory in
obtaining a red color filter having high chromatic purity. In view of the

af orenmenti oned background, it has bee ~sfrongly desired to develop a

radi ati on-sensitive conposition for a red color filter capable of formng
pi xel s satisfying the requirenents for further higher |I|ight transmttance
and hi gher tohsbogatifdcputiyydep®884k apRateaftvDeebientinl vidgk Af2- 144502

[ Patent Docunent 2] JP-A-3-53201 [Patent Docunent 3] JP-A-10-227911

[ Pat ent Dopupgnttdyifp-A-11-217514 [Patent Docunent 5] JP-A-11-14824

[ Pat ent Docunent 6] JP-A-2002-372618 SUMMARY OF THE | NVENTI ON [0005] An

obj ect of the iMsamvhbhei sPaept oRvdementsabli andon- deaslesgeusenpésition for
a color filter, capable of formng red pixels having high |ight
transmittafcé - aRAIHEGR éﬁ@oﬁﬁﬂléanPmpynﬂFﬂﬁﬂqutPngréaspﬁ@mﬁﬁé'¢QQﬂ

t hi ckness of a coating and the - 4 content of a pignent conponent in the
radi ati on- $8Asi tTWeR CIRRPHRAEI M. LAnSEhERD %%jé%to%Fa%%énﬁrQSEﬁ@ i nvention is

to
color filter having high brightness but unsatisfactory in

obtaining a red color filter having high chromatic purity.

In view of the aforementioned backgrcund, it has bee
strongly desired to develop a radiation-sensitive
composition for a red color filter capable of forming
pixels satisfying the requirements for further higher
light transmittance and higher chromatic purity.
[0004]

[Patent Document 1] JP-A-2-144502

[Patent Document 2] JP-A-3-53201

[Patent Document 3] JP-A-10-227911

[Patent Document 4] JP-A-11-217514

[Patent Document 5] JP-A-11-14824

[Patent Document 6] JP-A-2002-372618

SUMMARY OF THE INVENTION
[0005]

An object of the invention is to provide a
radiation-sensitive composition for a color filter,
capable of forming red pixels having high light
transmittance and high chromatic purity without

increasing the film thickness of a coating and the



provide a color filter having pixels forned by using the

radi ati on-sensitive conposition for the color filter, and a color liquid
crystal display device having the color filter. [0006] The present

i nventors have conducted intensive stydies. As a result, they found that

t he af orenenti oned problens can be ovércone by introducing C.|. pignent red
166 as a red pignent and achi eved the present invention. [0007] The present
invention therefore provides firstly a radiation-sensitive conposition for
form ng a cohbert cfayepigmene spepihecal iy, taer addabitdonseesistitiee
conposition for a red color filter containing (A) a colorant, (B) an

al kal i ne sobupbeirésnn, (C) a pol yfunctional ronomer and (D) a

phot opol yneri zation initiator, in which, (A the colorant includes (Al)

C.1. pignent r%mpum%raﬁ@n%¢@)oétthéasre%m@tpl@ﬁ@ﬂtl@élé@té@ fromthe group
consisting of C.I. pignent red 224, C |I. pignment red 242 and C |. pignment
red 254. TREOVigEi at FEACTUSRALER PR¥1PHeBARE PN FeRTESn Deleidd tdet hose
including visible rays, ultraviolet rays, far- ultrayiolet rays, electron
beans and R?@é?%loPoéégFltlge S@@BﬁéF?lophéoﬁré?@n?oﬁﬁ¥e5916ﬁrpr69ﬂdes a

color filter aV|n a.red color filter fqrnmed by using
radi ati on- §eﬁ§EPFvé QBHQOEFY?Bﬁ& display device having tht® color

filter.
[oo06]

The present inventors have conducted intensive
studies. As a result, they found that the aforementioned
problems can be overcome by introducing C.I. pigment red
166 as a red pigment and achieved the present invention.
[0007]

The present invention therefore provides firstly a
radiation-sensitive composition for forming a colored
layer, more specifically, a radiation-sensitive
composition for a red color filter containing (A&) a
colorant, (B) an alkaline soluble resin, (C) a
polyfunctional monomer and (D) a photopolymerization
initiator, in which, (A) the colorant includes (Al) C.TI.
pigment red 166 and (A2) at least one pigment selected
from the group consisting of C.I. pigment red 224, C.TI.
pigment red 242 and C.I. pigment red 254.

The "radiation" used in the present invention refers
to those including visible rays, ultraviolet rays, far-
ultraviolet rays, electron beams and X-rays.

[oo08]



Thirdly, the present invention provides a color |Iliquid crystal display
device having the color filter. [0009] The present invention will be nore
specifically described below Radiation-Sensitive Conposition for Red Col or
Filter - (A) colorant The colorant of the present invention essentially
contains (Al) C 1. pignent red 166 cl assified based on the Col or |ndex

(C 1., The Society of Dyers and Col ourists, the sanme abbreviation wll be
used below) and further contains (A2) at |east one pignment selected from

t he group consissiconglef, €he. ppegernt iheeén2idén Grovipegmentcaled 242 and C. |.
pigment red 254 (these will be sonetinmes collectively referred to as

"col orant f{iA2)exr havinradisatriesh-csens tfi e exonfpogidd doy fosireg cioher filter
capable of formng red pixels having high light transmttance and high
chromat i ¢ yadiatyi ararsdrss idhitve menpdsA taigpropri ately control ling col or by

bl endi ng these pigments in conbination. The radi ati on-sensitive conposition
of the present Thimddati Ghei Presedtt ¢ nvenmioad PFoVAISs sagd agahPX ur t her

contain a red pignent other than the aforenentioned ones, a yellow pignent
or an or angeryidymamstagudh splrasy devigte Vg drhoremger pf 5hee- i s not
particularly limted; however, an organic pignent is preferred since

em ssi on 00f%lcol or havi ng high chromatic purity and high Iight

The present invention will be more specifically
described below.

Radiation-Sensitive Composition for Red Color Filter

- (A) colorant -

The colorant of the present invention essentially
contains (Al) C.I. pigment red 166 classified based on
the Color Index (C.I., The Society of Dyers and
Colourists, the same abbreviation will be used below) and
further contains (A2) at least one pigment selected from
the group consisting of C.I. pigment red 224, C.TI.
pigment red 242 and C.I. pigment red 254 (these will be
sometimes collectively referred to as "colorant (A2)". A
radiation-sensitive composition for a color filter
capable of forming red pixels having high light
transmittance and high chromatic purity can be obtained
by appropriately controlling color by blending these
pigments in combination.

The radiation-sensitive composition of the present
invention is used to form red pixels and may further
contain a red pigment other than the aforementioned ones,

a yellow pigment or an orange pigment. Such a red,



transm ttance and heat resistance are required for a color filter. [0010]
As other red organic pignments nentioned above, for exanple, conpounds
classified as pignments based on a color index, nore specifically conmpounds
assigned with the follow ng color index (C.1.) nunbers may be nentioned.
[0011] C.I. pigment red 1, C.I. pigment red 2, C.I. pigment red 5, C.I

pignment red 17, C 1. pignment red 31, C 1. pignent red 32, CI. pignent red
41, CI. pignment red 122, C. 1. pignent red 123, C. |. pignent red 144, C. |
pi gnent regdlld®, of. brapggnengmeat 168no€. parpigmdatrlyedimi®edC. 1. pignment

red 171, CI. pignment red 176, C. 1. pignent red 177, C.|. pignent red 178,
C. 1. pignehowewdrl78n Crganipi phenentedslBoeferredpsgment emé@si®s, C. | .
pigment red 187, C.I. pignment red 202, C.I. pignment red 206, C.I. pignment
red 207, Cof.aprghent hagdngobigl. rhrpmgiént puedty2end biph gilgiént red 220,
Cl. pignment red 221, C. 1. ignment red 243, C I. pigment red 255, C. |

pi gnent reHraEBE}tE?P¢epﬁ@ﬁeﬁ?aFeHe§6§taﬁ8eC?F¢ pEgHeREdr d@T272. [0012] As
t he yellom/organic%gignents, for exanple, compounds classified as pignents

based on ac€éPbrIihEe%X; - 7 nore specifically conpounds assigned with the

fol |l ow ng [88585 index (C 1.) nunbers may be nentioned. [0013]

As other red organic pigments mentioned above, for
example, compounds classified as pigments based on a
color index, more specifically compounds assigned with
the following color index (C.I.) numbers may be mentioned.
[0011]

C.I. pigment red 1, C.I. pigment red 2, C.I. pigment
red 5, C.I. pigment red 17, C.I. pigment red 31, C.I.
pigment red 32, C.I. pigment red 41, C.I. pigment red 122,
C.I. pigment red 123, C.I. pigment red 144, C.I. pigment
red 149, C.I. pigment red 168, C.I. pigment red 170, C.TI.
pigment red 171, C.I. pigment red 176, C.I. pigment red
177, C.I. pigment red 178, C.I. pigment red 1795, C.TI.
pigment red 180, C.I. pigment red 185, C.I. pigment red
187, C.I. pigment red 202, C.I. pigment red 206, C.T.
pigment red 207, C.I. pigment red 209, C.I. pigment red
214, C.I. pigment red 220, C.I. pigment red 221, C.I.
pigment red 243, C.I. pigment red 255, C.I. pigment red
262, C.I. pigment red 264 and C.I. pigment red 272.

[0012]
As the yellow organic pigments, for example,

compounds classified as pigments based on a color index,



|. pigment yellow 12, C I. pignent yellow 13, C. 1. pigment yellow 14,

. pignent yellow 17, C I. pignent vyellow 20, C.|. pignment yellow 24,

| . pignent yellow 31, C.1. pignment yellow 55, C.I. pignment yellow 83,

|. pignment yellow 93, C. 1. pignent yellow 109, C.I. pignment yellow 110,
| . pignment yellow 138, C. |I. pignent yellow 139, C |. pignment yellow 150,
. pignent yellow 153, C 1. pignent yellow 154, C. I. pignent yell ow 155,
. 1. pignent yellow 166, C. 1. pignment yellow 168 and C.I. pignment yellow
211. [ 001l4inoraAs spkeidiandé yocgapoungisgassignedowichamiee foldawimgnds
classified as pignents based on a color index, nore specifically conpounds
assi gned wephotrhenflekl d@i-Ag) ocolbersniey e mentigmest.-s may be nmenti oned.

0000000

[0015] C.1. pignent orange 5, C. I. pignment orange 13, C 1. pignent orange
14, C.1. pil§AdRAt orange 24, C. 1. pignent orange 34, C.|. pignent orange 36,
C.I. pignent orange 38, C.|I. pignment orange 40, C. |. pignment orange 43,
C.1. pignent ofahgePigmert|ye 1@Weh¥:o?aﬁgepaswee$|yegﬂ@wEA€: 6rdnge 61,

C. 1. pignment orange 64, C.I. %ignent or ange 63, C.I.ép&gnent or ange 70,
Cl. pigneﬁﬂgﬂﬁgﬁgEeiiPWC;ﬁf C.8- pigment JEa ¥ 7. €15 PIGHRSRE or ange 73
S?SWCb{); DTNt 297 209G T h2tOLe1 Tou' 1350 QIR GRS o YT LI

C.I. pigment yellow 55, C.I. pigment yellow 83, C.I.
pigment yellow 93, C.I. pigment yellow 109, C.I. pigment
yellow 110, C.I. pigment yellow 138, C.I. pigment yellow
139, C.I. pigment yellow 150, C.I. pigment yellow 153,
C.I. pigment yellow 154, C.I. pigment yellow 155, C.I.
pigment yeliow 166, C.I. pigment yellow 168 and C.TI.
pigment yellow 211.

[0014]

As the orange organic pigments, for example,
compounds classified as pigments based on a color index,
more specifically compounds assigned with the following
color index (C.I.) numbers may be mentioned.

[0015]

C.I. pigment orange 5, C.I. pigment orange 13, C.I.
pigment orange 14, C.I. pigment orange 24, C.I. pigment
orange 34, C.I. pigment orange 36, C.I. pigment orange 38,
C.I. pigment orange 40, C.I. pigment orange 43, C.I.
pigment orange 46, C.I. pigment orange 4%, C.I. pigment
orange 61, C.I. pigment orange 64, C.I. pigment orange 68,

C.I. pigment orange 70, C.I. pigment orange 71, C.I.



light transmttance and chromatic purity, the yellow organic pignments or
the orange organic pignents are preferred, particularly, C . pignment
yellow 83, C. I. pignment yellow 138, C I. pignent yellow 139, C.|. pignent
yel low 150, C. I. pignment orange 38 and _C.1. pignent orange 71 are
preferred. These organic pignents may fe "used alone or as a mixture of two
or nore thereof. [0017] 1In the colorant of the present invention, the
content of (Al) C 1. pignent red 166 is not particularly I|imted; however,
pr ef er abl yp26ment96¥mhgeweght . andpigaenitcorangy pBetedaldl.yf .30 to 90% by

wei ght based on the total anmpunt of the colorants. Al so, the content of the
col orant (p2ymestnotapgeti’dul arly limted; however, preferably 1 to 80% by
wei ght and particularly preferably 5 to 70% by wei ght based on the total
amount of tlR@16¢ol orants. Red pixels having high light transmttance and
hi gh chromatic gurity and being excellent in solvent resistance can be
obt ai ned by usi®§ shRepe cordrahe sC1YNeRte hefBPPakle PiLoWeRPEINEENEE t han t he
colorants _(Al) and (Azg are contai ned, the content thereof is preferably 1
to 60% by wePhkt ETEREMALEARER aRPy chromaigs prEALY 5 thE XKUY wei ght based
on the total ampunt . of the colorants. In the present invention, C. |

pi gment re8*¥8B1GnBISTRBLHI Ghehf€ GTREFS RAFABLFL. PERWENt AEE 166 may be
preferred, particularly, C.I. pigment yellow 83, C.I.

pigment yellow 138, C.I. pigment yellow 139, C.I. pigment
yellow 150, C.I. pigment orange 38 and C.I. pigment
orange 71 are preferred.

These organic pigments may be used alone or as a
mixture of two or more thereof.

[0017]

In the colorant of the present invention, the
content of (Al) C.I. pigment red 166 is not particularly
limited; however, preferably 20 to 95% by weight and
particularly preferably 30 to 20% by weight based on the
total amount of the colorants. Also, the content of the
colorant (A2) is not particularly limited; however,
preferably 1 to 80% by weight and particularly preferably
5 to 70% by weight based on the total amount of the
colorants. Red pixels having high light transmittance
and high chromatic purity and being excellent in solvent
resistance can be obtained by using such colorants.

When the organic pigments other than the colorants
(Al) and (A2) are contained, the content thereof is

preferably 1 to 60% by weight, and particularly



purified, if necessary, by a re-crystallization nethod, a re-sedinentation
nmet hod, a sol vent cleaning nethod, a sublimtion nmethod, a vacuum heati ng
met hod and a conbination thereof and then put in use. [0018] In the
present invention, each of the pignents nentioned above, nmay be used after
the surface of the particles thereof Ps modified with a polymer if desired.
Exanpl es of the polynmer for use in nodifying the surface of the pignent
particles may include polymers described in Patent Docunent 7 and vari ous
pol ymers oprefegapeiyss ter 40ksper scighpi paert par thel estavdaidmalirg i n t he

mar ket. [0019] [Patent Document 7] JP-A-8-259876 [0020] The

radi ati on- sénshei velogaposi.ti on of the present invention can be prepared by
an appropriate nmethod, for exanple, prepared by mxing (A to (D)
conponent s t ogefmethei phesesdl veventhdnanCaddi pigeeitesedi béd katder) as
needed. Wien a pignent is used as the colorant, the conposition is

pref er abl ytpeopdengnbg atkengthas Cdilsppismegtt kedpilgvemayi ea sol vent in
the presence of a _ dispersant or dispersion aid as needed, and optionally -
10 toget hBBrifiRda par ReERSEREYeoRPoAeHE ~CBY StRRLEEatdeny EYeitH he

m xture by a beads mlIl, aroll mll or_the like to obtain a pignment
di sper sed” §6r§EPdRENLBLRRPCRELERE  cBNFSAYRTS FBFANGTEDIELERE: & needed, an
addi ti onal

sublimation method, a vacuum-heating method and a
combination thereof and then put in use.
[0018]

In the present invention, each of the pigments
mentioned above, may be used after the surface of the
particles thereof is modified with a polymer if desired.
Examples of the polymer for use in modifying the surface
of the pigment particles may include polymers described
in Patent Document 7 and various polymers or oligomers
for dispersing pigment particles available in the market.
[0019]

[Patent Document 7] JP-A-8-259876
foo20]

The radiation-sensitive composition of the present
invention can be prepared by an appropriate method, for
example, prepared by mixing (A) to (D) components
together with a solvent and an additive (described later)
as needed. When a pigment is used as the colorant, the
composition is preferably produced by mixing and
dispersing the pigment in a solvent in the presence of a

dispersant or dispersion aid as needed, and optionally



solvent or an additive are added and m xed. [0021] As the dispersant to be
used for preparing the pignment dispersion solution, for exanple, an
appropriate dispersant such as cationic, anionic and nonionic or

anphot eri c di spersant may be used,; hOﬁg er, a polyner dispersant is
preferred. Specific exanples thereof” % “include nodified acrylic

copol yners, acrylic copolyners, polyurethanes, polyesters, alkyl ammonium
salts or phosphate salts of a high-nol ecul ar wei ght copol yner and cationic
conb pol ynkpgethke wathoni pactnbfpshgneompeeetiton®d hetdile refers to a

pol ymer having a structure in which branched polyners of two or nore

mol ecul es aréveydafingdthe aizitngeebst ambgeidgnevlinl @écwiod Ihandildgaxr plurality
of basic groups_&cationic functional groups). For exanple, a polynmer whose
st em pol ynERepdikeoho §LtadRshi PaOEgRst dpEPPEERfl &9d Uthore &fd

branched polyner portion is constituted of a ring-opened pal yner _ of

c- capr ol actBfe CREPOBETENt{BInES. (B -t ABSe @iSspEesLstsan AR iddEiled acrylic
copol ynmers, the pol yurethanes and the cationic conmb polynmers are preferred.
These di spEPLYRNS & 0 2B AAGAEHE Fravarrss énd BiXsf-es of the nodified
acrylic coggbé rs may include - 11 Disperbyk-2000, D sperbyk-2001 (both
manuf act ur g?BYK Chem e (BYK)). Exanples of the pol yurethanes may

et S A AT A S 15
pigment dispersion solution, for example, an appropriate
dispersant such as cationic, anionic and neonionic or
amphoteric dispersant may be used; however, a polymer
dispersant is preferred. Specific examples thereof may
include medified acrylic copolymers, acrylic copolymers,
polyurethanes, polyesters, alkyl ammonium salts or
phosphate salts of a high-molecular weight copolymer and
cationic comb polymers. The cationic comb polymer
mentioned herein refers to a polymer having a structure
in which branched polymers of two or more molecules are
grafted to a single stem-polymer molecule having a
plurality of basic groups (cationic functional groups).
For example, a polymer whose stem-polymer portion is
constituted of polyethylene imine and whose branched
polymer portion is constituted of a ring-opened polymer
of g-caprolactone may be menticned. O©Of these dispersants,
the modified acrylic copolymers, the polyurethanes and
the cationic comb polymers are preferred.

These dispersants are commercially available.

Examples of the modified acrylic copolymers may include



BYK Chem e (BYK)), Sol sperse 76500 (rmanufactured by Lubrizol Corporation).
Exanpl es of the cationic conb polyners may include Sol sperse 24000 and

Sol sperse 37500 (nmanufactured by Lubrizol Corporation), and AJl SPER PB
821, AJI SPER PB 822 and AJI SPER PB 880, ( manufactured by Ajinonoto

Fi ne- Techno Co., Inc.). [0022] The anbtint of the di spersant for use in
preparing the pignent dispersion solution is generally, not nore than 100
parts by weight, preferably 0.5 to 100 parts by weight, further preferably
1 to 70 pabtispbybwkigh00, abdsppabiykedlPadl (bptéf spablfpctored 3¢ ik s by

wei ght based on 100 parts by weight of the pignent. In this case, when the
amount of fhemdespBYEant e&&@@@%e&OQfp@h@sp%gyuéﬁghﬂvestméYdéVGﬂbéﬁng
property nay deteriorate. Furthernore, as the solvent for use in preparing

the pi gmeRESBEEPEKSLEA - sBRGPRERYK RE23aRd SRETOXETPI6E! | &d SPeatd Wi t h
respect to the liquid radiation sensitive resin conpgsition may be

ment i oned. 1§fe RABRREDEK-LRE  sBLFRRELYEr LE2e (Ah lprepadarGuss Yy gnent

di spersion_sglution is ensraIIX, 200 to 1, 200 ggrts gﬁ‘gf' ht and
preferablyB§5OCF8miGOéBg§P s BYLSRELGRt 76a88d (BRI CHAE wei ght of the
pi gnent. - lé - %g 223g As the disggrsa t aig {or use.én. repa ing the

pi gment di LHOFLF BFEPEBHIOPAr &SRR LSS OHet'9artheoBtc § %ﬁgnent may be
rrentloned'polymers may include Solsperse 24000 and Solsperse 37500
(manufactured by Lubrizol Corporation), and AJISPER PB
821, AJISPER PB 822 and AJISPER PB 880 (manufactured by
Ajinomoto Fine-Techno Co., Inc.).

[0022]

The amount of the dispersant for use in preparing
the pigment dispersion solution is generally, not more
than 100 parts by weight, preferably 0.5 to 100 parts by
weight, further preferably 1 to 70 parts by weight, and
particularly preferably 10 to 50 parts by weight based on
100 parts by weight of the pigment. In this case, when
the amount of the dispersant exceeds 100 parts by weight,
the developing property may deteriorate.

Furthermore, as the solvent for use in preparing the
pigment dispersion solution, the same as exemplified
later with respect to the liguid radiation sensitive
resin composition may be mentioned.

The amount of the solvent for use in preparing the
pigment dispersion solution is generally, 200 to 1,200

parts by weight and preferably 300 to 1000 parts by

weight based on 100 parts by weight of the pigment.



[0024] - (B) Alkali-soluble resin The alkali-soluble resin in the present
invention is not particularly limted as long as it is acted as a binder
for (A) the pignent and as long as it is soluble in a developer used in a
devel oping step for manufacturing a cplor filter, preferably soluble in an
al kal i ne developer. It is preferable to"contain a copolyner of (bl)
(meth)acrylic acid and (b2) an N substituted nal eimde and (b3) a

pol ynmeri zabl e wunsaturated conpound (hereinafter referred to as an
"unsat ur at d80&8dpound (b3)"), from which the conponents (bl) and (b2) are
excl uded, and which nmay be one, or two or nore conpounds selected fromthe
group consi sti nsothesdyspassant rpidyferyneneinpphgBpsipgathet hyl styrene,
met hyl (net h) acryl ate, n-butyl (neth)acryl ate, 2- ethyl hexyl (meth)acryl ate,

2- hydr oxyePREMEREL RLEPEYISACE, SOFMEPRnetRaEFHMRLE . FefENIRIR@Y | at e

gl ycerol nonqg(neth)acrylate, nmono[ 2- (et h)acryl oyl oxyethyl] succinate,

W car boxyp8l PLIPEBLaftynEendRECHerRlacryl ate, ~a pol ystyrene macr ononomer
and a polyqetgylnethacrylate macr onmononer. [0025] - 13 Exanples of the
N-subst i t ut/@d4al ei mi de may include N-phenyl mal eimde, N o-hydroxyphenyl

benzyl i ei i de, R CYLROREXSP I RATE! FEALR N succi i dyls oo
The alkali-soluble resin in the present invention is
not particularly limited as long as it is acted as a
binder for (A} the pigment and as long as it is soluble
in a developer used in a developing step for
manufacturing a color filter, preferably soluble in an
alkaline developer. It is preferable to contain a
copolymer of (bl) (meth)acrylic acid and (b2) an N-
substituted maleimide and (b3) a polymerizable
unsaturated compound (hereinafter referred to as an
"unsaturated compound (b3}"}, from which the components
(bl) and (b2) are excluded, and which may be one, or two
or more compounds selected from the group consisting of
styrene, o-methylstyrene, p-hydroxy-a-methylstyrene,
methyl (meth)acrylate, n-butyl (meth)acrylate, 2-
ethylhexyl {meth)acrylate, 2-hydroxyethyl {(meth)acrylate,
allyl (meth)acrylate, benzyl{(meth)acrylate, glycerol
mono {meth) acrylate, mono(2- (meth)acryloyloxyethyl]
succinate, o-carboxypolycaprolactone mono (meth)acrylate,
a polystyrene macromonomer and a polymethylmethacrylate
Macromonomer .

[0025]



3-mal ei m de benzoate, N-succinimdyl-4-maleimde butyrate,

N- succi ni m dyl - 6- mal ei m de capr oat e,

N-succi ni m dyl - 3- nal ei m de propi onate

and N-(acridinyl)mleimde. O these N-substituted mal ei m des, N phenyl

mal ei m de,

and N-cycl ohexyl maleimde,are preferred, particularly,

N-

phenyl maleinmde is preferred. In (Bl) tThe copolymer, the N-substituted

mal ei m des may be used alone or as a mxture of two or

In the present invention, together with (nmeth)acrylic acid, the
N-substituted nBkanpliee ahdthéeN-swbatiruted vahkpounde(wdy, inochude

unsat ur at ed conpounds

nore thereof.

[ 0026]

(hereinafter referred to as _an "unsaturated conpound

(b4)") pol Fmeheryd| Bagrapd@ier hNape hydropephesyd| padeirdge. pPoor7] Exanpl es
of the unsaturated conpound (b4) na&z i nclude mal ei ¢ aci_d,  mal ei ¢ anhydri de,
-

0-vi nyl ph&YEroxXpPhenyy MaRedsdep-

cher m viubenzel, gberdyl, echery oY ubend, | il etier

acetyl ene,

tri | 5.2.1
T oy ohoa e IbE, bearga

02, 6].de an-8-¥l

R LG B e AT gl DY YF o

Ry hYSReryPhegnti A@lsdmane .giNrci dyl

hydr oxyphequl (et bl acratey 2. Lkt Dulamnoet L(IRLRRSIYAe, and 2

di met hyl a

maleimide propionate and N- (acridinyl)maleimide. Of
these N-substituted maleimides, N-phenyl maleimide, and
N-cyclohexyl maleimide are preferred, particularly, N-
phenyl maleimide is preferred. In (Bl) the copolymer,
the N-substituted maleimides may be used alone or as a
mixture of two or more thereof.

[0026]

In the present invention, together with
(meth})acrylic acid, the N-substituted maleimide and the
unsaturated compound (b3), other unsaturated compounds
(hereinafter referred to as an "unsaturated compound
{b4)") polymerizable therewith are further copolymerized.
[0027]

Examples of the unsaturated compound (b4) may
include maleic acid, maleic anhydride, o-vinyl phenol, m-
vinyl phenol, p-vinyl phenol, o-vinylbenzyl glycidyl
ether, m-vinylbenzyl glycidyl ether, p-vinylbenzyl
glycidyl ether, acetylene, isobornyl (meth)acrylate,
tricyclo[5.2.1.0% %]l decan-8-yl (meth)acrylate, o-
hydroxyphenyl (meth})acrylate, m-

hydroxyphenyl (meth}acrylate, p-



Preferabl e specific exanples of (Bl) the carboxyl group-containing

copol ynmer may include: (neth)acrylic acid/ N

phenyl mal ei m de/ styrene/ benzyl (net h)acryl ate copol yner, (neth)acrylic
acid/N—nlhydroxyphenyInaleinide/styrggg%benzyl(neth)acrylate copol yrer,
(meth)acrylic acid/ N-p- hydroxyphenyl el m de/ styrene/ benzyl (net h) acryl ate
copol yner, (neth)acrylic acid/ N

cycl ohexyl mal ei m de/ styrene/ benzyl (et h) acryl ate copol yner, (nmeth)acrylic
aci d/ N- phehytmrakgphedgldmetrd) bylrsiiptenelbenzyl (net h) acryl at e copol yner,
(meth)acrylic acid/ N phenyl nal ei m de/ styrene/ n- butyl (neth)acryl ate

copol ymer , dimethydeminpetayildmRtphasylydake meadd/ Styrene/ 2-

et hyl hexyl (met h) acryl ate copol yner, (neth)acrylic

aci d/ N- pheAyMeEhel aANdBLprRPILIRELE) agEYRRLStyr ene/ benzyl (et h) acryl ate
copol yner, gneth)acrylic aci d/ N- phenyl mal ei m de/ styrene/ n-

but yl ( met h)l&8P$l at e copol yner, - 15 (meth)acrylic

aci d/ N- phenyl mal ei m de/ styrene/ 2- et hyl hexyl th)acryl ate copol ymner,
(rethy anryl | aRFBTRECRORy FRRF LT i GereTy ahepB. (17 CEHe 68 B8R0

hydroxyet hyl (et hLagtyhahg’ Renay! et hlactylat g sopol ymer,
(meth)acrylic acid/N-
phenylmaleimide/styrene/benzyl (meth)acrylate copolymer,
(meth)acrylic acid/N-m-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(meth}acrylic acid/N-p-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(methlacrylic acid/N-
cyclohexylmaleimide/styrene/benzyl (meth})acrylate
copolymer,
(methlacrylic acid/N-phenylmaleimide/a-
methylstyrene/benzyl (meth)acrylate copolymer,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-
butyl (meth})acrylate copolymer,
(meth)acrylic acid/N-phenylmaleimide/styrene/2-
ethylhexyl (meth)acrylate copolymer,
(meth)acrylic acid/N-phenylmaleimide/p-hydroxy-o-
methylstyrene/benzyl (meth)acrylate copolymer,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-

butyl (meth)acrylate copolymer,



(meth)acrylic acid/ N phenyl nal ei m de/ styrene/ benzyl (et h) acryl ate/ gl ycerol
nono( met h) acryl ate copol yner, (neth)acrylic acid/ N p-
hydr oxyphenyl nal ei m de/ st yrene/ benzyl (nmet h)acryl ate/ gl yce rol
nono( et h) acryl ate copol yner, (neth)gci lic acid/ N
phenyl mal ei m de/ st yrene/ phenyl (met h) ac %Iatelz-
hydr oxyet hyl (met h) acryl at e/ pol ystyrene nacr onononer copol yner,
(meth)acrylic acid/ N phenyl mal ei m de/ styrene/ phenyl (net h)acryl at e/ 2-
hydr oxyet hyinérbd Brradiyl atedgtl-pheniyhaietimddey lsétyeengsd@-omononer copol yner,
(meth)acrylic acid/ N phenyl mal ei m de/ styrene/ benzyl (net h)acryl at e/ n-
but yl ( met hpabyyherglimeyty exyeilaye( eeph)lyoeyl.ate copol yner, (nmeth)acrylic
aci d/ N- phenylnaleinide/styrene/benzi (et h)acryl ate/ n-
but yl (met h)Beth) acsygigcaral/ NorbenytlApdedyided s¢ypenpfeér, (neth)acrylic
aci d/ N phenylnalelnlde/st rene/ benzy I%neth ).acr Iate/2 - 16 -
et hyl hexyl PW@FH)‘X@FPV&t BESD) oGy GEEN ﬁpﬁytlri)n& hy pgry lasEp Sopreymer,
(meth)acrylic a?ld/N- engl | ei mi de/ styrene/ benzyl (et h)acryl ate/ 2-

(meth}acrylic ac ?a

phenylmaleimide/styrene/benzyl {meth) acrylate/glycerol

mono (meth)acrylate copolymer,

(meth)acrylic acid/N-p-

hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate/glyce

rol mono (meth)acrylate copolymer,

{(meth)acrylic acid/N-

phenylmaleimide/styrene/phenyl (meth)acrylate/2-

hydroxyethyl (meth)acrylate/polystyrene macromonomer

copolymer,

(meth)acrylic acid/N-

phenylmaleimide/styrene/phenyl (meth)acrylate/2-

hydroxyethyl {(meth) acrylate/polymethyl methacrylate

macromonomer copolymer,

(meth)acrylic acid/N-

phenylmaleimide/styrene/benzyl (meth)acrylate/n-

butyl (meth)acrylate/2-hydroxyethyl {(meth) acrylate

copolymer,

(meth)acrylic acid/N-

phenylmaleimide/styrene/benzyl (meth)acrylate/n-

butyl (meth)acrylate/glycerol mono{meth)acrylate copolymer,

(meth)acrylic acid/N-

phenylmaleimide/styrene/benzyl (meth) acrylate/2-



et hyl hexyl (nmet h) acryl ate/ gl ycerol nono(neth)acrylate copolynmer, [0029]
(meth)acrylic acid/ nono[2-(meth) acryl oyl oxyet hyl ]

succi nat e/ N- phenyl mal ei mi de/ styrene/ benzyl (net h)acryl ate copol ymner,
(meth)acrylic acid/ nono[ 2-(neth)acryl oyl oxyethyl] succinate/N-p

hydr oxyphenyl mal ei m de/ st yrene/ benzyl (et h)acryl ate copol yner,
(meth)acrylic acid/ nono[ 2-(neth)acryl oyl oxyet hyl ]

succi nat e/ N- phenyl nmal ei m de/ styrene/ al |yl (nmeth)acrylate copol yner,

(met h) acr yetbyabesdyivmeER) éneyhhtead 2y hydiroxyethyll]|(meshs eicrratiat

cycl ohexyl mal ei mi de/ styrene/ allyl (neth)acryl ate copolyner, (nmeth)acrylic
aci d/ nono( gopadyhgacr yl oyl oxyet hyl] succinate/ N

cycl ohexyl mal ei mi de/ styrene/ benzyl (meth)acryl ate copolyner, (neth)acrylic
aC|d/nnno[imeﬁﬁﬁﬁF§Eﬂ9F0§FéQ%@thyl] succi nat e/ N- phenyl nal ei nmi de/ styrene/n -
17 - buty nethiacr Iate/ - hydr oxyet hyl neth acr Iate copol yner,

(met h) acryphena mailﬁémfiz ‘ﬁfé’Fﬁ)‘eéE’?Wﬁ I(B%Y tﬁ?W late/2-

succt nat of v phenyL IRl el del styrenslo; uby! (retasryLaiehgiycerol
copolymer,
[0029]
{meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-p-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/allyl {meth)acrylate
copolymer,
{(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-
cyclohexylmaleimide/styrene/allyl (meth)acrylate copolymer,
(meth)acrylic acid/monoi2- (meth)acryloyloxyethyl]
succinate/N-
cyclohexylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]

succinate/N-phenylmaleimide/styrene/n-



(et h)acrylic acid/ nmono[ 2- (et h) acryl oyl oxyet hyl ]
succi nat e/ N- phenyl nal ei m de/ styrene/ 2-
et hyl hexyl (et h) acryl at e/ 2- hydr oxyet hyl (net h) acryl ate copol yner,
(et h)acrylic acid/ nmono[ 2- (et h) acryl oyl oxyet hyl ]
succi nat e/ N- phenyl mal ei m de/ styrene/2- Ethylhexyl(neth)acrylate/glycerol
nono( et h) acryl ate copolyner, [0030] (neth)acrylic
aci d/ w car boxypol ycaprol actone nono (neth) acrylate/ Nm
hydr oxyphebutyal(aerhiatstyaerdLbaydybxieehly)] (aetyl)aiceyladeol yner,
(meth)acrylic acid/ w carboxypol ycaprol actone nono (neth) acryl ate/ N p-
hydr oxyphergbrdl®em, de/ st yr ene/ benzyl (meth) acrylate copolyner,
(meth)acrylic acid/wcarboxypol ycaprol actone nono (neth) acrylate/N
phenyl mal eilmedd) scylvéne/ bengy mopedh)(methy perelgviesyethyddno( met h) acryl at e
copolyner and - 18 (nmeth)acrylic acid/w carboxypol ycaprol act one nono
(neth)acryﬁﬁ@@ﬂﬂaﬁeﬁﬁdpbﬁ?ﬁﬁ@ﬁ}E#ﬁﬂéﬁ%ﬁ@&ﬁ@ﬂ?ﬂ@ne/benzyl(neth)acrylate/glyce
rol nmono(neth)acryl ate copol yner; (nmeth)acrylic
acid/m#carBH%YB&W?&&ﬁﬁSFﬁgﬁéﬁéglycerOI mono (meth)acrylate copolymer,
nDnO(nEth)%%g¥£?g%éyiggeg%ggakghgwgeQ%%¥£ﬁg%é@ioyloxyethyl]
succinate/N-phenylmaleimide/styrene/2-
ethylhexyl (meth)acrylate/2-hydroxyethyl (meth)acrylate
copolymer,
(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/2-
ethylhexyl (meth)acrylate/glycerol mono (meth)acrylate
copolymer,
[0030]
{meth)acrylic acid/w-carboxypolycaprolactone
mono {meth)acrylate/N-m-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
(meth)acrylic acid/m-carboxypolycaprolactone
mono (meth)acrylate/N-p-
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymer,
{(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-

phenylmaleimide/styrene/benzyl (meth)acrylate/glycerol

mono (meth)acrylate copolymer and



butyl (et h) acryl at e/ 2- hydr oxyet hyl (nmet h) acryl ate copolynmer, (neth)acrylic
aci d/ w car boxypol ycaprol actone nono (neth)

acryl ate/ N-phenyl mal ei m de/ styrene/n butyl (meth) acryl ate/glycerol
nono( et h) acryl ate copolynmer, (neth)acrylic acid/ w carboxypol ycaprol act one
nono (et h) acrylate/N—phenyInaleiniﬂé¥§tyrene/2- et hyl hexyl (neth)

acryl ate/ 2- hydroxyet hyl (nmeth) acrylate copolyner, (neth)acrylic

aci d/ w car boxypol ycaprol actone nono (neth)

acryl at e/ N(phenykorheim delayw-erghdxydlyideadl ddminte) meiy!| at e/ gl ycerol
nono( et h)acryl ate copolyner. [0031] 1In (Bl) the copol yner, the

copol yneri Zaetbnacayiletef/N-pret h)acrylic acid is preferably 5 to 30% by

wei ght, and particularly preferably 10 to 25% by wei ght; the

copol yner i katirorypaeny lohleheiNed sbyreney benrylldineitde aicsy lpte/arlatsiey 5 to
30% by weight, and particularly preferably 10 to 25% by wei ght; the

copol yrer i Z&tli spnodaety) arryhatgnsargdamed iconpound (b3) is preferably 40 -
19 to 90% by weight, and particularly preferably 50 to 80% by weight; and
t he copol yiBethaecsyliat reiel oisarborypolyseed daayemed (b4) is preferably 0
to 30% by meiqht, and particularI% grefenably 0to 20%)by weight. In the
present i nVERCIBRIND Gyl plfg Nr REeTY PO FABL R4Sty P8 s of each of the

unsaturategutyl(meth)acrylate/z—hydroxyethyl(meth)acrylate
copolymer,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-phenylmaleimide/styrene/n-
butyl (meth)acrylate/glycerol mono(meth)acrylate copolymer,
(meth)acryliec acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-phenylmaleimide/styrene/2-
ethylhexyl (meth)acrylate/2-hydroxyethyl (meth)acrylate
copolymer,
(meth)acrylic acid/w-carboxypolycaprolactone
mono (meth)acrylate/N-phenylmaleimide/styrene/2-
ethylhexyl (meth)acrylate/glycerol mono (meth)acrylate
copolymer.
[0031]

In (Bl) the copolymer, the copolymerization ratio of
(meth)acrylic acid is preferably 5 to 30% by weight, and
particularly preferably 10 to 25% by weight; the
copolymerization ratio of the N-substituted maleimide is
preferably 5 to 30% by weight, and particularly
preferably 10 to 25% by weight; the copolymerization

ratio of the unsaturated compound (b3) is preferably 40



conpounds in (Bl) the copolyner to fall within the above range, a

radi ati on-sensitive conposition for formng a colored |ayer that exhibits
excellent light transmttance and the devel oping property can be obtained.
[0032] In the present invention, (Bl)_ the copolyner nay be wused in

conbi nation with another alkali-solubl®e resin. Exanples of another

al kali-soluble resin may include a (neth)acrylic acid/ nethyl (neth)acryl ate
copolymer, a (meth)acrylic acid/benzyl (nmeth)acrylate copol yner, a

(et h) acr ykbc 2a8&i diy2whydhoxyenhy pametibhderylyapekferalll(msthkac Bpikat e
copolymer, a (neth)acrylic acid/ nmethyl (meth)acryl ate/ pol ystyrene

macr onononby wepohymemndathmecrhpadyyperdzation ratio of the

aci d/ nmet hyl (net h) acryl at e/ pol ynet hyl net hacryl ate rmacronononer copol yner, a
(neth)acrypﬂéaégréﬁﬁénQQWP@Epﬁ)ébﬂ&laﬁepﬁéﬁ?§ﬁﬁﬁ§h@ teadl&mbyoner copol yner,
- 20 - a (nethgacryllc aci d/ benzyl (et h) acr Iate/polyqethylnethacrylate
nmacr ononon¥E1885el FREr PRAtLFBLRY arprﬁéeaepﬁyzﬂ to 20% by weight

hydr oxyet hyl (net h) acryl at e/ benzyl (et h) acryl at e/ olystgre ne macr ononomer
copol yner, and 59(%%?h§5%????c1%¥?ﬂy?on by setting’t

hydroxyet hyl (rethLasrytate/ bepsy! CreLhlgcny! e RoluIet Y eq
compounds in (Bl) the copolymer to fall within the above
range, a radiation-sensitive composition for forming a
colored layer that exhibits excellent light transmittance
and the developing property can be obtained.
[0032]

In the present invention, (B1l) the copolymer may be
used in combination with another alkali-soluble resin.
Examples of another alkali-soluble resin may include
a (meth)acrylic acid/methyl (meth)acrylate copolymer,

a {meth)acrylic acid/benzyl (meth)acrylate copolymer,

a {(meth)acrylic acid/2-

hydroxyethyl {(meth)acrylate/benzyl (meth)acrylate copolymer,
a (meth)acrylic acid/methyl (meth)acrylate/polystyrene
macromonomer copolymer,

a {(meth)acrylic

acid/methyl (meth)acrylate/polymethylmethacrylate
macromonomer copolymer,

a (meth)acrylic acid/benzyl (meth)acrylate/polystyrene

macromonomer copolymer,



| met hacryl at e macr onononer copol yner. [0033] In the present invention, by
reacting (Bl) the copolyner, which is a copolyner of an unsaturated
conmpound havi ng a hydroxyl group such as 2 hydroxyet hyl (neth)acryl ate and/ or
anot her al kali-soluble resin with an unsaturated isocyanate conpound such
as 2- (meth)acryl oyl oxyethyl isocyanat® -a polynerizable unsaturated bond
can be introduced into a side chain(s) of (Bl) the copolynmer and/or another
al kali -soluble resin. [0034] The wei ght average nol ecul ar wei ght
(herei naftgr (meehesacediio as "MvV') in terns of polystyrene of (Bl) the
copol ymer and anot her al kali-soluble resin used in the present invention
and neasuradifiybgrtypémeenl aonylahe ppal pgeaphyméEREcrelateon sol vent:
tetrahydrofuran) is generally 1,000 to 45,000, and preferably 3,000 to
30, 000. Fumabeomonemetheopohpeeraver age nol ecul ar weight (hereinafter
referred to as "Mh") in terns of polystyrene - 21 of (Bl) the copolyner and
anot her al kalmesbl agreliesanidided in the present invention neasured by gel
perneation chronmatography (GPC, elution solvent: tetrahydrofuran) is
gener al | y hydooxyets] 6oethhadrpteteshbhyy B (06bhi acBplove/rhhyshisecase,
when Mv is less than 1,000, the ratio of the remaining coating decreases,
t he patt erfheshapecapdompeatopesygennc@lday be damaged and el ectric
properties may deteriorate. On the other hand, where Mwv exceeds
a (méth)acrylic acid/2-
hydroxyethyl (meth)acrylate/benzyl (meth)acrylate/polymethy
lmethacrylate macromonomer copolymer.
[0033]
In the present invention, by reacting (Bl) the
copolymer, which is a copolymer of an unsaturated
compound having a hydroxyl group such as 2-
hydroxyethyl (meth)acrylate and/or another alkali-soluble
resin with an unsaturated isocyanate compound such as 2-
(meth)acryloyloxyethyl isocyanate, a polymerizable
unsaturated bond can be introduced into a side chain(s)
of (B1l) the copolymer and/or another alkali-soluble resin.
[0034]
The weight average molecular weight {(hereinafter
referred to as "Mw") in terms of polystyrene of (Bl) the
copolymer and another alkali-soluble resin used in the
present invention and measured by gel permeation
chromatography (GPC, elution solvent: tetrahydrofuran) is
generally 1,000 to 45,000, and preferably 3,000 to 30,000.
Furthermore, the number average molecular weight

(hereinafter referred to as "Mn"} in terms of polystyrene



R———

45,000, the resolution decreases, the pattern shape may be damaged and
dried foreign matters tend to generate when coating is perforned by a slit
nozzle nethod. In the present invention, the alkali-soluble resins nay be
used alone or as a mxture of two or nore thereof. [0035] (BlI) the

copol ymer and another type of alkali~ gaeluble resin can be produced by

pol yneri zing, for exanple, (nmeth)acrylic acid in an appropriate sol vent and
in the presence of a radical polynerization initiator such as

22" azobi i %)ﬁét%“e. Syt hyw A A Yo her mbr o,

Bl) th db
Eadi) cal © So nmeri zatl oﬁ%enﬁcre poly n‘%alrl zgé) e %%%?Lfaqéé% ﬁc%nr%%%%%ﬁl S Y
ment i oned g, CRE AP UdId S ik fod SERARI L Aldoy i@é@ﬂ?rih’) usé ng not

| ess than two organlc sol vents 22 erent 1In po arit To be nore

specific, pedddLaty) 01” 006 RETAPraRs ynsubieed N @ $0h 0k 1 05 1§ figoa good
sol vent after the polymerization, if necessary, to filtration,

centrifugation ahn thesl icé@et, 0 whefD YR J.Isna@Istgbltexahrrnqrdotu,e&@wcfaquI ng the
resultant solution into a |arge anount of (generally, 5 to 10 fold by

vol ume of dheHwlnswesisiolgitdaniny Hettdidad | NthagRtitdROhapol medt ) to
reprecipitate the copolyner. O the

heat resistance may be damaged and electric properties

may deteriorate. On the other hand, where Mw exceeds

45,000, the resolution decreases, the pattern shape may

be damaged and dried foreign matters tend to generate

when coating is performed by a slit nozzle method.

In the present invention, the alkali-soluble resins
may be used alone or as a mixture of two or more thereof.
[0035]

{Bl) the copolymer and another type of alkali-
soluble resin can be produced by polymerizing, for
example, (meth)acrylic acid in an appropriate solvent and
in the presence of a radical polymerization initiator
such as 2,2'-azobisisobutyronitrile, 2,2'-azobis(2,4-
dimethyl valeronitrile) or 2,2'-azobis(4-methoxy-2,4-
dimethyl valeronitrile).

[o036]

Furthermore, (B1l) the copolymer and another alkali-
soluble resin, which is obtained by radical
polymerization of the polymerizable unsaturated compound
as mentioned above, can be purified by a reprecipitation

method by using not less than two organic solvents



inpufities occurred in the pol ymer solutioﬁiwihose soluble in the
precipitating agent are to dissolve in a |iquid phase and thus separated
from (Bl) the copolynmer purified, etc. The conbination of the good sol vent
and the precipitating agent to be used in the reprecipitation nethod, for
exanpl e, diethylene glycol nonomethyl ether acetate/n-hexane, nethyl ethyl
ket one/ n- hexane, diethylene glycol nononethyl ether acetate/n-heptane,

nmet hyl et hyl ketone/n-heptane may be nentioned. [0037] Furthernore, (Bl)

t he copol yngr %QQ al.i- | ubl e resi .aj ni & .cal | group
can be progﬁgé ) Iﬁgﬁkggg%§%g¥¢W'2%%?%0&9%% g%?%qgéé%hgﬂﬁﬁgg%%Fggé%
conpounds s; I | 140; qgﬂgp% t.her.eof i ving radical
pol ymer i za?ﬁ%?é&gﬁrﬁﬁwﬁ%d%ﬂeﬁce 0 argr% al%ﬁ:rg? %o#@on%ri zation
initiator sUeRdf ter BRI SARMMBNAL |16 fodesS0P] S{2 4-
dinethylvaleronitrile)}:or ngi-azobis(4-netﬁbxy-2,is-:gg -

di met hyl valenanidtide) @it eddia RSN G&Of1 Bee MY L& e WWRI ght
controlling agent serving as an iniferter such as

pyrazol e-| -ididduaclas bioapl #ia i@ dind yRnalididreity | JdmiTvdneséSTution _
pyrazol e-1-dithiocarboxylic acid benzyl ester, tetraethylthiuramdisulfide,
bi s(pyrazolidteyld hiznefr omuntdisul fdedtarduilst 3-smedidyle fold by volume

pyrazol -1 -yl thiocarbonyl)disul fide, bis(4-nethyl-pyrazol -

1-yl t hi ocardfornte diclymid desohitsi(chy)med mequypistzad tlg agent (poor

soclvent) to reprecipitate the copolymer. Of the
impurities occurred in the polymer solution, those
soluble in the precipitating agent are to dissolve in a
ligquid phase and thus separated from (B1l) the copolymer
purified, etc.

The combination of the good solvent and the
precipitating agent to be used in the reprecipitation
method, for example, diethylene glycol moncmethyl ether
acetate/n-hexane, methyl ethyl ketone/n-hexane,
diethylene glycol monomethyl ether acetate/n-heptane,
methyl ethyl ketone/n-heptane may be mentioned.

[0037]

Furthermore, (Bl) the copolymer and another alkali-
soluble resin containing a carboxyl group can be produced,
for example, by subjecting each of the unsaturated
compounds serving as a constitutional component thereof
to living radical polymerization performed in the
presence of a radical polymerization initiator such as
2,2'-azobisisobutyronitrile, 2,2'-azobisg(2,4-

dimethylvaleronitrile), or 2,2'-azobis(4-methoxy-2,4-



yl t hi ocar bonyl )di sul fide, bis(3,4,5-trinethyl-pyrazol-I- ylthiocarbonyl)

di sul fide, bis(pyrrol-Il- ylthiocarbonyl)disulfide or bisthiobenzoyl
disulfide in an inert solvent at a reaction tenperature of generally, O to
150C, preferably 50 to 120C. [0038] In_the present invention, (Bl) the
copolymer may be wused alone or as a nfitdre of two or nmore thereof. The
sane is applied to another alkali-soluble resin. The total anmount of the

al kali -soluble resins used in the present invention is generally, 10 to

1, 000 part siineehydivgiiteraid gariafesr atley 20 tree H¥bgeardes dy avei ght based on
100 parts by weight of (A) the colorant. In this case, when the total

anount of wnhd e kay—edlgttl earexiald iirgy dgess: tdearvikly Ees tan by wei ght, the
devel opi ng property wth alkali may decrease and filmresidue and scum rmay
occur on t heifreesizosetiqioras ansracfola -sidskitbtatar sorbexy ligacishi el di ng | ayer.
On the other hand, when the anount exceeds 1,000 parts by weight, the
content of ayRaC (e tdntlomethylelegtian| W&d@ﬂ@@s@sdmlai'qm?tylw may be
difficult to attain a color density desired as a thin film Furthernore,

t he totallﬁﬁh@)hﬁnaﬂiueﬁqﬂi«xﬁﬁﬂ%ﬁﬁﬁthkh&Pﬁ%mt@k?Q%ﬁéﬂqhsoIuble resinis
preferably 10 to 100% by weight, and partlcularly preferably 30 to 100% by
wei ght . I|1Q4ﬁ@PMﬁ%ﬁ?lWMR¥4QhkPQ%ﬁhQ?K% gl fide . QgoflMgtieli ess than 10%

by wei ght, the desired effect ,
pyrazol-1- ylthlocarbonyl)dlsulflde bis(4-methyl-pyrazol-

l1-ylthiocarbonyl)disulfide, bis(5-methyl-pyrazol-1-
ylthiocarbonyl}disulfide, bis(3,4,5-trimethyl-pyrazol-1-
ylthioccarbonyl)disulfide, bis{(pyrrol-1-
yvlthiocarbonyl)disulfide or bisthiobenzoyl disulfide in
an inert solvent at a reaction temperature of generally,
0 to 150°C, preferably 50 to 120°C.

[0038]

In the present invention, (Bl) the copolymer may be
used alone or as a mixture of two or more thereof. The
same 1s applied to another alkali-soluble resin.

The total amount of the alkali-soluble resins used
in the present invention is generally, 10 to 1,000 parts
by weight and preferably 20 to 500 parts by weight based
on 100 parts by weight of (A) the colorant. In this case,
when the total amount of the alkali-soluble resins is
less than 10 parts by weight, the developing property
with alkali may decrease and film residue and scum may
occur on the unexposed portions of a substrate or a
light-shielding layer. On the other hand, when the

amount exceeds 1,000 parts by weight, the content of the



of the present invention may not be obtained. 10039] - (C) Pol yfunctional
Monomer The pol yfunctional nononmer of the present invention is a nononer
having not | ess than two pol yneri zable unsaturated bonds. Exanples of the
pol yfunctional nmononmer may include di(meth)acrylates of al kylene glycols
such as ethylene glycol and propyl ene ﬁlycol; di (net h)acryl ates of
pol yal kyl ene glycols such as polyethylene glycol equal to or larger than
di et hyl ene glycol, a polypropyl ene glycol equal to or larger than
di propyl eneodoyeolt; redlayivetlly) decylealses .of Akra eesubte val eay pel yhydric
al cohol s such as glycerin, trinethylol propane, pentaerythritol and
di pent aer ydhrfifticlul tand mtdisfined odileoar bengliity desdsettherseef ;thi25
oligo(meth)acrylates such as a polyester, an epoxy resin, a urethane resin,
an alkid régilm. a silicone resin and a spiran resin; di(nmeth)acrylates of a
pol ymer havi ng hydroxyl groups at both ends such as a poly-I, 3-butadiene
havi ng hydr oxyl Fugebepsore. behh tatsl aapoébypSopBéhethavicagohyaesxyl groups
at both ends and a pol ycaprol act one having hydroxyl %;oups at bot h ends,
and tris[2UEREk AN égﬁyB&Vﬁé&y@@ﬁ%ﬁﬂﬁhé@ﬁﬁ@té? £ypbly 10 to 100%
by weight, and particularly preferably 30 to 100% by
weight. In this case, when the ratio of (Bl) the
copolymer is less than 10% by weight, the desired effect
of the present invention may not be obtained.
[0039]
- (C) Polyfunctional Monomer -
The polyfunctional monomer of the present invention
is a monomer having not less than two polymerizable
unsaturated bonds.
Examples of the polyfunctional monomer may include
di (meth)acrylates of alkylene glycols such as ethylene
glycol and propylene glycol;
di (meth)acrylates of polvalkylene glycols such as
polyethylene glycol equal to or larger than diethylene
glycol, a polypropylene glycol equal to or larger than
dipropylene glycol;
poly(meth)acrylates of tri or more valent polyhydric
alcohols such as glycerin, trimethylolpropane,

pentaerythritel and dipentaerythritol, and modified

dicarboxylic acids thereof;



O these polyfunctional nononers, the poly(nmeth)acrylates of the tri or
nore val ent pol yhydric alcohols and the nodified dicarboxylic acids thereof
are preferred. Specific preferable exanples nmay include trinethylol propane
tri(nmeth)acryl ate, pentaerythritol triéneth)acrylate, pent aerythritol
tetra(neth)acryl ate, dipentaerythrifo? pent a( net h) acryl ate and

di pentaerythritol hexa(neth)acrylate. O them particularly,
trimethyl ol propane triacrylate, pentaerythritol triacrylate and

di pent aer ybhiigbdmetheraagiptate sack pisehepatilye ssienc e anhepoxye nsistiya, of t he
resultant pixels is high and the surface of the pixels is snooth, and scum
and fil mreshtteshang raséhy evcadkdd tkeinunexpddedoper tresrin @mdaasubstrate
and a light-shielding layer. The pol yfunctional nononers as nentioned above
may be usEBIERONEEEANEs a m xture of two or nore thereof. - 26 - [0041] The
amount of the pol yfunctional nononer used in the present invention is
generalIy,dS(ﬂétQéécﬁaﬂﬁ§e§yOﬁe39991YEﬁ§ Pedfagabyireaytlo 9300Bsarts by

wei ght based on 100 parts by weight of (B) the alkali-soluble resin. In
this casePokRefNffe SHFBUARE 6f PORE PBoPyPitetieRns PavdegetyideoxXYdss than 5

parts by weight, the intensity of the pixels nd .t he surface snoot hness
t her eof teﬂHgPBSd85e§§§h endsyne BPHEFSHQHSPemﬁéﬁlpﬁéhﬁ%ﬁ@ﬁﬁ xceeds 500

parts by wel ghits JLoL BXaMRIE L% 08T, 200001 RLARSL Y sty al kall
hydroxyl groups at both ends, and
tris{2- (meth)acryloyloxyethyl] phosphate.
[0040]

Of these polyfunctional monomers, the
poly{meth)acrylates of the tri or more valent polyhydric
alcohols and the modified dicarboxylic acids thereof are
preferred. Specific preferable examples may include
trimethylolpropane tri(meth)acrylate, pentaerythritol
tri (meth)acrylate, pentaerythritol tetra(meth)acrylate,
dipentaerythritol penta(meth)acrylate and
dipentaerythritol hexa(meth)acrylate. Of them,
particularly, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
hexaacrylate are preferable since the intensity of the
resultant pixels is high and the surface of the pixels is
smooth, and scum and film residue may rarely occur on the
unexposed portions of a substrate and a light-shielding
layer.

The polyfunctional monomers as mentioned above may

be used alone or as a mixture of two or more thereof.



may decrease and scunm ng and filmresidue tend to occur

on t he unexposed

portions of a substrate and a light- shielding layer. [0042] |In the present
i nvention, a polyfunctional nonomer may be partly substituted with a
nonof uncti onal nonomer having a singlgspolynerizable unsat urated bond. As

t he monofuncti onal nononer, for exanpl
(B) the alkali-soluble resin nentioned above nay be nent
exanpl es may include unsaturated carboxyl group-contain
copol yneri Zabkélunsat urat ed nononers and N-vinyl nitrogen

those exenplified with respect to

i oned. Specific
ng nononers,

- cont ai ni ng

het erocyclic conpounds such as N- vinylsuccinimnde, N-vinylpyrrolidone,
N-vi nyl pht hal i nTde, ampurt ngf - hei petyonet idhel npbneoneapuskdctianthit

vinyl pyrrole, N-vinylpyrrolidine, Nvinylimdazole, N vi

nyl i m dazol i di ne,

N-vi nyl i ndBrésentyitRyengden s, SRNeratlyyi fytheAP0npeats &y weight

N-vi nyl carbazol e, N-vinyl pi peridi ne, N-vinylpiperazine,

and N vin?PShEﬁSi&Hﬁﬁé¥ gﬁdtﬂ-@ﬁﬁtﬁ?rééryvoyﬁﬁﬂﬁﬁhéﬁSQQ

N-vi nyl nor phol i ne
Bedi%Pes t hese,

comercially avail abl e products such as. M 5300, M 5400 and M 5600 (trade
nanes, manBREEBUPEdYBYINFoRdodE) EBE alkaly -fgy ubdendftiidnedIPThBSE

nonof uncti onal noponers nmay be used alone_or. as.,a m.xture of two or nore
28D Fhe GMGRDENSENGRE

thereof . [668%§y “PRAB HOERE

f BRLYEYRST 1BAImBPTCRSFertér al | y

less than 5 parts by weight, the intensity of the pixels

and the surface smoothness thereof tend to decease. On

the other hand, when the amount exceeds 500 parts by

weight, for example, the developing property with alkali

may decrease and scumming and film residue tend to occur

on the unexposed portions of a substrate and a
shielding layer.
[o042]

In the present invention, a polyfunctional

light-

monomexr

may be partly substituted with a monofunctional monomer

having a single polymerizable unsaturated bond.

As the monofunctional monomer, for example

, those

exemplified with respect to (B) the alkali-soluble resin

mentioned above may be mentioned. Specific examples may

include unsaturated carboxyl group-containing monomers,

copolymerizable unsaturated monomers and N-vinyl

nitrogen-containing heterocyclic compounds such as N-

vinylsuccinimide, N-vinylpyrrolidone, N-vinylphthalimide,

N-vinyl-2-piperidone, N-vinyl-g-caprolactam, N-

vinylpyrrole, N-vinylpyrrolidine, N-vinylimidazole, N-

vinylimidazolidine, N-vinylindole, N-vinylindoline, N-



not nore than 90% by wei ght and preferably not nore than 50s by wei ght
based on the total anmount of the polyfunctional nononer and the

nonof uncti onal nonomer. In this case, when the ratio of the nonofunctional
nononer exceeds 90% by weight, the intensity of the resultant pixels and
the surface smoothness thereof tend ~té7decrease. [0044] - (D)

Phot opol yneri zation Initiator The photopol ynerization initiator of the
present invention is a conmpound which generates a radical capable of

starting tRengaberRfimaai=az01 0f M-y ai®addirct iNdRalny Ipirasverd ine exposur e
to radiation such as visible rays, ultraviolet rays, far-ultraviolet rays,

el ectron berrE N9l pi¥araysinebXx armplies 1aforidhe Jphed epel Wreri zation initiator
i ncl ude acet ophenone conpounds, biim dazole conmpounds, - 28 triazine

conmpounds, v@rgdyhexaoradhderyo wns N-omierh ) salrty 1 cgdnpropidsl ideenzoi n conpounds
benzophenone conpounds, a- di ketone conpounds, nultinucl ear qui none
conpounds, Besdmesoidesenpaumierdizddy corpdwids antbduntmosul dlorssd é1-
conpounds. [0045] The photopol ynerization initiators in the present

i nventi on &a®0e Mrsdd lalagyie MorS 6P o triadeumangss .t wararf agtoreed Her eof . As the
phot opol yneri zation initiator to be wused in the present invention, at |east
one sel ect d®afgosgpi Co., Ltd.) may be mentioned.

These monofunctional monomers may be used alone or
as a mixture of two or more thereof.
[0043]

The ratio of the monofunctional monomer is generally
not more than 3%0% by weight and preferably not more than
50% by weight based on the total amount of the
polyfunctional monomer and the monofunctional monomer.

In this case, when the ratio of the monofunctional
monomer exceeds 90% by weight, the intensity of the
resultant pixels and the surface smoothness thereof tend
to decrease.

[0044]

- (D) Photopolymerization Initiator -

The photopolymerization initiator of the present
invention is a compound which generates a radical capable
of starting the polymerization of (C) the polyfunctional
monomer by exposure to radiation such as visible rays,
ultraviolet rays, far-ultraviolet rays, electron beams or
X-rays.

Examples of the photopolymerization initiator

include acetcophenone compounds, biimidazole compounds,



R AR

the group consisting of the acetophenone conpounds, the biim dazole
conpounds, the triazine conpounds and the 0- acyl oxi ne conpounds is
preferred. [0046] |In the present invention, the general anount of the

phot opol yneri zation initiator is generally, 0.01 to 120 parts by weight and
preferably 1 to 100 parts by wei ght -bagsed on 100 parts by wei ght of the
total of (C the polyfunctional nononmer and the nonofunctional nononer. |In
this case, when the anpunt of photopol ynerization initiator is |less than

0.01 part \ei.ght , ri YA e b i nsuf fj.cl aresult,
a col or f&%tl\éﬁj“?% \ﬁr??n%ﬁ) ugl% pS?{t toe%%%g{lﬁng (;%oﬁ%{ﬁ?%ﬁ{ #k:{yeordlﬁisfr? rgé;[rlrﬁgflged in
accordance W t predeterm ned_array. my no taj . t he ot her
hand, when C}LMH‘ %é%ﬁiuﬁ’ﬁt %ée%%eoery secof%(?uﬁ%lir s e&%ﬁ}"?’bﬁ ?éjr&&)orun%%(};’cgfored | ayer
tends 10 Paglecdie UABAMDSHALS il skl ORApRIREeSsS. - 29 -

[0047] O the preferabl"e photopol ynerization initia t'he present
i nvention, sSPRHJHC RNFRINGE 0failhe, RERFIRRBNNR GRRRIHIOS St d ncl ude

2- hydr oxy- 2-nmet hyl -1 - phenyl propan-1| - one,

2-met hyl - | JApoweiddy! t hi o) phenyl ] -2- nor phol i nopropanon-1 - one,

2- benzyl - 2- di met hyl am no-1 - (4- norphol i nophenyl ) but ane-1I -one,

1- hydr oxycy@oamgxyl - phenyl ketone, 2, 2-di met hoxy-1, 2- di phenyl et han-1I -one,
and 1, 2-octane dione. O these acetophenone conmpounds, particularly, 2-

The photopolymerization initiators in the present
invention can be used alone or as a mixture of two or
more thereof. As the photopolymerization initiator to be
used in the present invention, at least one selected from
the group consisting of the acetophenone compounds, the
biimidazole compounds, the triazine compounds and the O-
acyloxime compounds is preferred.

[0046]

In the present invention, the general amount of the
photopolymerization initiator is generally, 0.01 to 120
parts by weight and preferably 1 to 100 parts by weight
based on 100 parts by weight of the total of (C) the
polyfunctional monomer and the monofunctional monomer.

In this case, when the amount of photopolymerization
initiator is less than 0.01 part by weight, curing by
exposure becomes insufficient. As a result, a color
filter in which a pattern on the colored layer is
arranged in accordance with a predetermined array may not
be obtained. On the other hand, when the amount exceeds

120 parts by weight, the formed colored layer tends to

peel off from a substrate during a developing process.



met hyl -1 - [ 4- (et hyl t hi 0) phenyl ] - 2- nor phol i nopr opan-1 - one,

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

1, 2-oct anedi one are preferred. The above acet ophenone conpounds can be used
alone or as a mxture of two or nore thereof. [0048] In the present

i nvention, when the acetophenone coﬁp%%nﬂ is used as the

phot opol yneri zation initiator, the anount thereof is generally, 0.01 to 80
parts by weight, preferably 1 to 70 parts by weight, and nore preferably 1
to 60 partgoby7iei ght based on 100 parts by weight of the total of (C) the
pol yfunctional nonomer and the nonofunctional nmononer. In this case, when
the anount of @fetbphpnefierebhpophdtosolessribaniOnOinpaittbys wai ght,
curing by exposure becones insufficient. As a result, a color filter in

whi ch a patter presenhe iovkotedn,| apeciifscaexamgéesi wfacher dance with a
predetermned - 30 array may not be obtained. On the other hand, when the
amount exceégesogbepanes coymparingist mayheéndumed 2c blydrexy -Rayethydnds to peel
off froma substrate during a devel oping process. [0049] Further, specific
exanpl es oPhﬁﬁ§19IPﬁﬁaaiop@ercénﬂéﬁﬁﬁlnéy[ﬁndmﬁééyltth)Phenyl]-2-

2,2' -bis(2-chl orophenyl)-4,4",55

tetrak|s(4m@FHB?}éaPB§ﬁPﬁﬁﬁ§n}lPnf 22-bengydaZoddmeghylamino-1- (4-

bi s( 2- br onophenyl -tetrakis(4-
et hoxycar BRFEBRAAFPPRENYL Biat aP8asore 2, 2' -bi s(2-

1-hydroxycyclchexyl-phenyl ketone, 2,2-dimethoxy-1,2-
diphenylethan-1-one, and 1,2-octane dione.

Of these acetophenone compounds, particularly, 2-
methyl-1- (4~ (methylthio)phenyl] -2-morpholinopropan-1-one,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)butan-1-
one, and 1,2-octanedione are preferred.

The above acetophenone compounds can be used alone
or as a mixture of two or more thereof.

[0048]

In the present invention, when the acetophenone
compound is used as the photopolymerization initiator,
the amount thereof is generally, 0.01 to 80 parts by
weight, preferably 1 to 70 parts by weight, and more
preferably 1 to 60 parts by weight based on 100 parts by
weight of the total of (C) the polyfunctional monomer and
the monofunctional monomer. In this case, when the
amount of acetophenone compound is less than 0.01 part by
weight, curing by exposure becomes insufficient. As a
result, a color filter in which a pattern on the colored

layer is arranged in accordance with a predetermined



chl orophenyl )-4,4" 55" -tetraphenyl -1, 2'-biim dazol e,
2,2'-bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazol e,

2,2 -bis(2,4,6-trichlorophenyl)-4,4",5,5" - tetraphenyl-1,2'-biimdazole,
2,2 -bis(2-bronophenyl) - 4,4',5,5'-t9t£$ppenyl-1,2'-biinidazole,

2,2 -bis(2,4- dibronophenyl)-4,4",5 5 =tetraphenyl-1,2'-biimdazole, and
2,2'-bis(2,4,6-tribronmophenyl)-4,4",5 5" -tetraphenyl- 1,2'-biimdazole.
[0050] O these biimdazol e conpounds, 2,2'-bis(2-

chl or ophenghkyra®, dayb5nbt- bet chphaengld-.1, @h- bhenpdhesl band, when the

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5 -tetraphenyl-1,2"- biimdazole, and
2, 2' - bi s( 2ahpentr exiteedsplBénylrts4 by weightt, etthgpHenyled] c@ldyi€dri dazol e are
preferred. Particularly, 2,2'-bis(2-chlorophenyl)-4,4",55"-

t et raphenylaiyez tendsi dazopeeli offr dromr ad substrateheda iig @ dazol e conpounds
are excellent in solubility in a solvent and free from generation of

f orei gn subBSVEACRINGUPKCLESiSnsol ubl e matters and precipitation. In
addition, since_they have high sensitivity, a curing reaction can
sufficientIlf98Pdceed by exposure in a smail anount of energy and no curing
reacti on occurs_i n unexposed Eortions. Ther ef i.n the oating after

exposur e, curedFBBFP?BnSSPEEB &S!%xﬁﬂpéesdQ e?égéPléaﬁ B&°dFst i ngui shabl y

v ded 1 e By AL . U AL sl bl e Dt ey g i thi's vay
tetrakis (4-ethoxycarbonylphenyl)-1,2'-biimidazole, 2,2'-~
bis(2-bromophenyl})-4,4"',5,5'-tetrakis (4-
ethoxycarbonylphenyl}-1,2'-biimidazole, 2,2'-bis(2-
chlorophenyl)-4,4',5,5'-tetraphenyl-1,2'-biimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5"-tetraphenyl-1,2"-
biimidazole, 2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5'-
tetraphenyl-1,2'-biimidazole, 2,2'-bis(2-bromophenyl) -
4,4',5,5'-tetraphenyl1-1,2'-biimidazole, 2,2'-bis(2,4-
dibromophenyl)-4,4',5,5"-tetraphenyl-1,2'-biimidazole,
and 2,2'-bis(2,4,6-tribromophenyl}-4,4',5,5'-tetraphenyl-
1,2'-biimidazole.
[0050]

Of these biimidazole compounds, 2,2'-bis(2-
chlorophenyl)-4,4',5,5'~-tetraphenyl-1,2'-biimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetraphenyl-1,2"-
biimidazole, and 2,2'-bis(2,4,6-trichlorophenyl) -
4,4',5,5'-tetraphenyl-1,2'-biimidazole are preferred.
Particularly, 2,2'-bis(2-chlorophenyl)-4,4',5,5"'~

tetraphenyl-1,2'-biimidazole is preferred.



pattern having no undercut is arranged in accordance with a predeterm ned
array can be fornmed. The biim dazol e conpounds can be used alone or as a

m xture of two or nore thereof. [0051] |In the present invention, when the
bii m dazole compound is used as the phptopol ynerization initiator, the
amount thereof is generally, 0.01 to 40 parts by weight, preferably 1 to 30
parts by weight, and nore preferably 1 to 20 parts by wei ght based on 100
parts by weight of the total of (C) the polyfunctional nmononer and the
nonof uncti onal Thesaebiihbdéhodecasepowhdn ahe eamgvlibendf ibi i m dazol e
conpound is less than 0.01 part by weight, curing by exposure becones

i nsuf fici espluaglatyr ésubt scdveolttoant |free ifmomhidemexagdreaf on the col ored
| ayer is arranged in accordance with a predetermned - 32 array may not be
obt ai ned. Gprehgnoskbethages wHeh Bise ingpdudlecyedsgssi@nsarts by wei ght,
the forned colored |ayer tends to peel off froma substrate and the surface
of a col or Pyerapécatapss tbnbeddbbghrnedingaei kged haveehdphng process.

[0052] In the present invention, when the biimdazqgle _conpound is used as
t he phot opSERFREFLYATYond FUELRSor e38 L1Rfd CFe FUddAcr o2 1de SGABER bel ow i s

preferably used in conbination_because it can further inprove the
sensitivit?y exposure 1n a small amount of energy and no curing

reaction occurs in unexposed portions. Therefore, in the
coating after exposure, cured portions insoluble in a
developer can be distinguishably divided from uncured
portions highly soluble in the developer. In this way, a
high-definition color filter in which a colored layer
pattern having no undercut is arranged in accordance with
a predetermined array can be formed.

The biimidazole compounds can be used alone or as a
mixture of two or more thereof.
[0051]

In the present invention, when the biimidazole
compound is used as the photopolymerization initiator,
the amount thereof is generally, 0.01 to 40 parts by
weight, preferably 1 to 30 parts by weight, and more
preferably 1 to 20 parts by weight based on 100 parts by
weight of the total of (C) the polyfunctional monomer and
the monofunctional monomer. In this case, when the
amount of biimidazole compound is less than 0.01 part by
weight, curing by exposure becomes insufficient. As a
result, a color filter in which a pattern on the colored

layer is arranged in accordance with a predetermined



The term "hydrogen donor" as used herein refers to a conpound which can
donate a hydrogen atomto a radical generated fromthe biim dazol e conpound
by exposure. As the hydrogen donor in the present invention, nercaptan
conpounds and am ne conpounds etc., defined below are preferred. [0053]

The above nercaptan conpound is a coﬁp%%nd whi ch has a benzene ring or a
heterocyclic ring as a nother nucleus, and one or nore, preferably 1 to 3,
and nore preferably 1 to 2 nmercapto groups which are directly bound to the
mot her nuchewsy( hayveinoal ber obtafigerded On B8Bet behetnrandpt anehydhegen
donor"). The above am ne conpound is a conpound which has a benzene ring or
a het er ocyahbanti pgcagda Aot partsutlewsighnd dahe dormedecoiroafestably 1 to 3
and nore preferably 1 - 33 to 2 amino groups which are directly bound to

t he not her lagecl ¢éendshéceipeaflt ef f febar redubs taw tiehentbamhee swafeagen
donor"). It is to be noted that these hydrogen donors also nay have a

mer capt o gedup sedozrdadiayergtrendsatct be somghemiade AYGERUE  The hydrogen
donor will be nore specifically described below The mercaptan hydrogen
donor can H&ve€lepangr PAeOC&€sSbenzene rings or heterocyclic rings, and can

have both
fo052]

In the present invention, when the biimidazole
compound is used as the photopolymerization initiator, a
hydrogen donor as described below is preferably used in
combination because it can further improve the
sensitivity.

The term "hydrogen donor" as used herein refers to a
compound which can donate a hydrogen atom to a radical
generated from the biimidazole compound by exposure.

As the hydrogen donor in the present invention,
mercaptan compounds and amine compounds etc., defined
below are preferred.

[0053]

The above mercaptan compound is a compound which has
a benzene ring or a heterocyclic ring as a mother nucleus,
and one or more, preferably 1 to 3, and more preferably 1
to 2 mercapto groups which are directly bound to the
mother nucleus {(hereinafter, referred to as the
"mercaptan hydrogen donor").

The above amine compound is a compound which has a
benzene ring or a heterocyclic ring as a mother nucleus

and one or more, preferably 1 to 3 and more preferably 1



t hereof . When the donor has two or nore of these rings, a fused ring may be
formed or not. In addition, when the nercaptan hydrogen donor has two or
nore nmercapto groups, as long as at |east one free nmnercapto group renains,
one or nore renmaining nmercapto groups_mmy be substituted with an al kyl,

aral kyl or aryl group. FurthernDre,'a%3Ibng as at |east one free nercapto
group remains, the donor may have a structural unit in which two sul fur
atons are bound to each other through a divalent organic group such as an
al kyl ene gooupaaina stougkuwalichniatrel divkictl vt Wousid frur tafeometarees bound to
each other to forma disulfide bond. Furthernore, the nmercaptan hydrogen
donor may beaclsubst(heureddaditea, posiferoedottiveast tdne d amameaptyimgposap, with a
car boxyl group, an al koxycarbonyl group, a substituted al koxycarbonyl

group, a pHhemnoxyc¢ar bonyl group, 34 a substituted phenoxycarbonyl group, a
nitrile group or the like. [0055] Specific exanples of the nercaptan

hydr ogen donor Ifntbuble Renpptapt bbahzbhRFazbBydrogepefenptrsbansoxazol e,

2- mer capt obenzi m dazol e, 2,5-dinmercapto-1, 3, 4-thi adi azole and

2- mer capt oMAY5N@vRe EhEIFAREFY B eiRe a0 afhedd e FEaPart thyrdifoféMedonor s, 2-
mer capt obenzot hi azol e and 2- mer capt obenzoxazole are preferred, and
2-nercapt06éﬁfothiazole is particularly preferred.

[0054]

The hydrogen donor will be more specifically
described below.

The mercaptan hydrogen donor can have one or more
benzene rings or heterocyclic rings, and can have both
therecof. When the donor has two or more of these rings,
a fused ring may be formed or not.

In addition, when the mercaptan hydrogen donor has
two or more mercapto groups, as long as at least one free
mercapto group remains, one or more remaining mercapto
groups may be substituted with an alkyl, aralkyl or aryl
group. Furthermore, as long as at least one free
mercapto group remains, the donor may have a structural
unit in which two sulfur atoms are bound to each other
through a divalent organic group such as an alkylene
group or a structural unit in which two sulfur atoms are
bound to each other to form a disulfide bond.

Furthermore, the mercaptan hydrogen donor may be
substituted at a position other than a mercapto group,
with a carboxyl group, an alkoxycarbonyl group, a

substituted alkoxycarbonyl group, a phenoxycarbonyl group,



—

[ 00561 Further, the am ne hydrogen donor can have one or nore benzene
rings or heterocyclic rings, and can have both thereof, and when the donor
has two or nore of these rings, a fused ring nay be formed or not.
Furthernore, in the am ne hydrogen donor, one or nore of am no groups may
be substituted with an alkyl group or34 substituted al kyl group.
Alternatively, the am ne hydrogen donor nay be substituted at a position

ot her than an ami no group with a carboxyl group, an al koxycarbonyl group, a

substitute Y an K A ROl r3NQURyr s Wast i t ut ed
phenoxycar%b%&%g%g?gﬁg, § g??%%%gréggﬁg'or the I'i ke. [005 § §§ecific

exanpl es oknkhe i@ ne hydrogen donor may i nclude
4, 4" - bi s(di et hyl am no) benzophenone, 4,4 - 35 -
bi s(di et hyl[@missg) benzophenone, 4-di et hyl am noacet ophenone,
4- di met hyl am nopr opi ophenone, ethyl 4- di nethyl am nobenzoat e,
4-di met hyl am nobpszof tcaekdmphdsdofdt et hgkraapnahehydrbenl dondk t hese am ne
hydr ogen donors, 4,4'- bis(dinethylam no)benzophenone and 4, 4" -
bi s(di et hyliarilmdebenneplaptodecarze thriefzelred 2 -awd chpt obenzoxazole,
bi s(di et hyl am no) benzophenone is particularly preferred. It is to be noted
t hat t he a@i-mericpgtopemzdoridaziode, & ,Buddmentags ca lsenditildediadzg evhen a
phot opol yneri zation initiator other than the biim dazole
and 2-mercapto-2,5-dimethylaminopyridine.
Of these mercaptan hydrogen donors, 2-
mercaptobenzothiazole and 2-mercaptobenzoxazole are
preferred, and 2-mercaptobenzothiazole is particularly
preferred.
[0056]
Further, the amine hydrogen donor can have one or
more benzene rings or heterocyclic rings, and can have
both thereof, and when the donor has two or more of these
rings, a fused ring may be formed or not.
Furthermore, in the amine hydrogen donor, one or
more of amino groups may be substituted with an alkyl
group or a substituted alkyl group. Alternatively, the
amine hydrogen donor may be substituted at a position
other than an amino group with a carboxyl group, an
alkoxycarbonyl group, a substituted alkoxycarbonyl group,
a phenoxycarbonyl group, a substituted phenoxycarbonyl
group, a nitrile group or the like.
[0057]

Specific examples of the amine hydrogen donor may

include 4,4'-bis(dimethylamino)benzophenone, 4,4'-



conpound is used. [0058] In the present invention, the hydrogen donor can
be wused alone or as a mxture of two or nore thereof. However, at |east
one mnercaptan hydrogen donor and at |east one am ne hydrogen donor are
preferably used in conbination. This %g because the formed colored | ayer is
unlikely to peel off froma substrate ring a devel oping process and the
strength and the sensitivity of the colored |ayer are high. Specific
exanpl es of the conbination of the nercaptan hydrogen donor and the am ne
hydr ogen dbaer ddeyhyilaclindé b2nrepbepoolee n2cidiieddntleimi bacetophenone,

bi s(di net hyl am no) benzophenone, 2-

mer capt obendzdtimeshyllamd noprivpd pphetiryeametdlyBedzophenone,

2- mer capt obenzoxazol e/ 4, 4' - bi s(di met hyl am no) benzophenone - 36 - and

2- mer capt obamedkazemanebenzopits( ditetdieiiydariaehesteichacivbm@ddef er abl e
conbi nati ons are 2-mercaptobenzothi azol e/ 4, 4' - bi s(di et hyl am no) benzophenone
and 2- ner SAPESHYARBALEESZEPNALTRILE(di et hyl ami no) benzophenone. Particul arly
preferabl e conmbi natjon is 2- nercaptobenzot hi azol e/ 4,

4' - bi s(di et hyl aff nb B8R z8PhRfoREIT PEERhEORBHBI ndt FOR of the nercaptan

hydr ogen dgono the mass ratio of the

mer capt an &&géggga%ﬁgpﬁgbqgﬁgéghﬁgggﬁggg%béﬁ'éﬁﬁbr is generally 1:1 to
1.4, and pEE% %%%E%yﬁé%i%%)%é%iophenone are preferred, and 4,4'-
bis(diethylamino)benzophenone is particularly preferred.

It is to be noted that the amine hydrogen donor has
a function as a sensitizer alsoc when a
photopolymerization initiator other than the biimidazole
compound is used.

[0058]

In the present invention, the hydrogen donor can be
used alone or as a mixture of two or more thereof.
However, at least one mercaptan hydrogen donor and at
least one amine hydrogen donor are preferably used in
combination. This is because the formed colored layer is
unlikely to peel off from a substrate during a developing
process and the strength and the sensitivity of the
colored layer are high.

Specific examples of the combination of the
mercaptan hydrogen donor and the amine hydrogen donor may
include 2-mercaptobenzothiazole/4,4'-
bis (dimethylamino)benzophenone, 2-

mercaptobenzothiazole/4,4'-bisg(diethylamino)benzophenone,

2-mercaptobenzoxazole/4,4'-bis(dimethylamino)benzophenone



[00591 In the present invention, when a hydrogen donor is wused in

conbi nation with the biimdazol e conpound, the anmount thereof is preferably
0.01 to 40 parts by weight, nore preferably 1 to 30 parts by weight, and
particularly preferably 1 to 20 parts_ by wei ght based on 100 parts by

wei ght of the total of (C the ponfUn% i onal nononer and the

nonof uncti onal nononer. In this case, when the anount of the hydrogen donor
is less than 0.01 part by weight, the effect of inproving the sensitivity
tends to dadreaserc@ptbbenablearzoiand, 4nken the anmount exceeds 40 parts by
wei ght, the fornmed colored layer tends to peel off froma substrate during
a devel opi bgspdoetbylanifedpenkiopbenioae .whidore hprafienabhgdr ogen donor is
used in conbination with the photopol ynerization initiator except - 37 a
bi i m dazol ecobipetndnsueliead -anrseptopsozondbicamgeddd4’'-it can serve as a
sensitizer. \Wen the am ne hydrogen donor is used as a sensitizer, the
armount t hebasfldigthydamiap) pepsorienenchand3@o parts by weight, preferably

not nore than 200 parts by wei ght and nore preferably not nore than 100
parts by m@ﬁgﬁﬁpsgg@aszaﬁeé%gn £ -By s (ﬂéﬁéﬁﬁ’l@fﬂlﬁiﬁémw-i zation
initiator except the_ biimdazol e conpound. VWen the anount is excessively

| ow, suffFRFEACUSPFYt PERARSEPEE GOMRRRBE1oThéSefore, it is desirable that

the Jover LimL ghpthe ARURLIL9. S5 8 s RELLELAUL.S R DNl Nt - and

In the combination of the mercaptan hydrogen donor
and the amine hydrogen donor, the mass ratio of the
mercaptan hydrogen donor to the amine hydrogen donor is
generally 1:1 to 1:4, and preferably 1:1 to 1:3.

[0059]

In the present invention, when a hydrogen donor is
used in combination with the biimidazole compound, the
amount thereof is preferably 0.01 to 40 parts by weight,
more preferably 1 to 30 parts by weight, and particularly
preferably 1 to 20 parts by weight based on 100 parts by
weight of the total of (C) the polyfunctional monomer and
the monofunctional meonomer. In this case, when the
amount of the hydrogen donor is less than 0.01 part by
weight, the effect of improving the sensitivity tends to
decrease. On the other hand, when the amount exceeds 490
parts by weight, the formed colored layer tends to peel
off from a substrate during a developing process.

[0060]
Note that when the amine hydrogen donor is used in

combination with the photopolymerization initiator except



by weight. [0061] Further, specific exanples of the triazine conpounds nmay
i ncl ude triazi ne conpounds having a hal onethyl group such as
2,4,6-tris(trichloronethyl)-s-triazine, 2-nethyl-
4,6-bis(trichloronethyl)-s-triazine, 2-[2-(5-nethylfuran-
2-yl)ethenyl]-4,6-bis(trichloronethyt)3%-triazine, 2-[2-
(furan-2-yl)ethenyl]-4,6-bis(trichloronethyl)-s-triazine,

2-[ 2- (4-di et hyl am no- 2- net hyl phenyl ) et henyl ] - 4, 6-

bi s(trichl ar %ﬁhﬁ}éﬂa&bﬁé rcjo?rﬁa'g%?x’d T 6% dn IR IR, | - 4, 6-bis

(trichl oronethy - triazi

2- (4- met hoxyphenry lger4eb2h $( idelnEnltariret hithinSthkl haghRehydrogen
2- (4-ethoxystyryl)-4,6-bis(trichloronethyl)-s- triazine and

2- (4- n- but gyRheny st adias HensGhtigemetid Janfidtd azidi®of [{3062] - 38 O
t hese triazine conpounds, 2-[2-(3,4-

di met hoxy phemgraatiemat] wbre Rins nioohhareEe ity Weisshd iz ferdisly
particularly preferred. The triazine conpounds can be used al one or as a
m Xt ure of niono maremahart ene@lartf0®a3weilghtt ke mesentpriafeardlilon nathen t he
triazine conpound is used as the photopol ynerization initiator, the anount
i s preferaliogel.thhnt d 040 gaarttss dyy wedigittt baserde gpr after aleints byt o 30 parts by
wei ght, and particularly preferably 1 to 20 parts by wei ght based on 100
parts by weieglgthtofoft lde photopolymerization initiator except the

biimidazole compound. When the amount is excessively low,

sufficient effect cannot be obtained. Therefore, it is

desirable that the lower limit of the amount is set at

preferably 2 parts by weight, and more preferably 5 parts

by weight.

[0061]

Further, specific examples of the triazine compounds

may include triazine compounds having a halomethyl group

such as 2,4,6-tris(trichloromethyl)-s-triazine, 2-methyl-

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

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

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

2-[2-(4-diethylamino-2-methylphenyl)ethenyl] -4, 6-

bis(trichloromethyl) -s-triazine, 2-[2-(3,4-

dimethoxyphenyl)ethenyl] -4,6-bis (trichloromethyl) -s-

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

triazine, 2-(4-ethoxystyryl)-4,6-bis(trichloromethyl}-s-

triazine and 2- (4-n-butoxyphenyl)-4,6-

bis(trichloromethyl)-s-triazine.

[0062]



total of (C) the pol yfunctional nonomer and the nonofunctional nononer. In
this case, when the amount of triazine conpound is less than 0.01 part by
wei ght, curing by exposure becones insufficient. As a result, a color
filter in which a pattern on the colored |ayer is arranged in accordance
with a predetermi ned array nmay not be’®btai ned. On the other hand, when the
anount exceeds 40 parts by weight, the forned colored |ayer tends to peel
off fromthe substrate during a devel oping process. [0064] Specific

exanpl es of theof ekyseXtAtaLonpoddpsaydsi nellde (1, 2-hept anedi one,

1-[ 4- (phenyl t hi o) phenyl]-, 2- (O benzoyl oxine); 1,2-octanedione, 1-[4

( phenyl t hi dipkehpklohety(lehtrngyl oxi, gelisl t2-iattl@redietiy,l) -s-

1-[ 4- (benzoyl ) phenyl]-, 2-(O benzoyl oxine); ethanone, 1-

[ 9- et hyl - 6tE2amenkylibepaoylirudbrdar paedlex3ed.]-, 1-(0 39 acetyl oxine);

et hanone, 1-[9-ethyl-6-(3-nethyl benzoyl)- 9H car bazol - 3- yl]-,

1- (C>acetyIOX|n§me erhanone, cqmp@un@shyanabben§©9|a@emeaoyazéla3 yl) -

1- (O acetyl oxi ne); ethanone, 1-[9-ethyl-6-(2- nethyl

t et rahydr omﬂéﬁyﬁb@ﬁz‘@y’p) og, Hor@artlb&ZGIOfB yl]-, 1-(0- acetyl oxi ne) ;

et hanone, ,Log et hyl - 6- (2- net hyl -

tetrahydro éﬁQIbenzoyI) 9. H. - carbazol 3-yl]-, 1-(O acetyl oxine);

et hanone, 1-[9-eth nmet hyl - 5-

t et r ahydr ofur an%béﬁ%o@?—'?s@lﬁ IRYEBRIBR: 3WPET- thﬁ foiazdegy LERPRERD

et hanone, 1-(9-et

t et r ahydr opr 3560 éﬁzGngpg%ﬁ°£8&VH§f&F@§¥ﬂﬁ Anifiggor. the amount

is preferably 0.01 to 40 parts by weight, more preferably
1 to 30 parts by weight, and particularly preferably 1 to
20 parts by weight based on 100 parts by weight of the
total of (C) the polyfunctional monomer and the
monofunctional monomer. In this case, when the amount of
triazine compound is less than 0.01 part by weight,
curing by exposure becomes insufficient. As a result, a
color filter in which a pattern on the colored layer is
arranged in accordance with a predetermined array may not
be obtained. On the other hand, when the amount exceeds
40 parts by weight, the formed colored layer tends to
peel off from the substrate during a developing process.
[0064]

Specific examples of the O-acyloxime compound may
include 1, 2-heptanedione, 1-[4-(phenylthio)phenyl]l-, 2-
{O-benzoyloxime); 1,2-octanedione, 1-[4-
(phenylthio)phenyl] -, 2-(0-benzoyloxime); 1,2-octanedione,
1-[4- (benzoyl)phenyl]l -, 2-(0-benzoyl oxime); ethanone, 1-

[9-ethyl-6-(2-methylbenzoyl) -9H-carbazol-3-y1l]-, 1-(0-



acetyloxine) et hanone, 1-[9-ethyl-6-{2-nethyl-4-(2, 2-

di nmet hyl - 1, 3- di oxol anyl ) benzoyl } - 9 H. - carbazol -3-yl]-, 1- (0-acetyl oxine);
et hanone, 1 [ 9- et hyl - 6- ( 2- et hyl -
tetrahydrofuranylnethoxybenzoyl)-9.H.-carbazol-3-y|]-, 1- (0-acetyl oxine);
et hanone, 1-[9-ethyl-6-(2-nmethyl-4- - 39 -
tetrahydropyranylnethoxybenzoyl)-9.H.-carbazOI-3-yI]-, 1- (0-acetyl oxine);
et hanone, 1-[9-ethyl-6-(2-nethyl -

tetrahydrofurgyélnethgxyb%ﬁzo%l) 9 [9 eE%%ﬁO| jy%kthfﬁbéﬁzoy-%tylox'ne)

et hanone

te”ahvdm@m%%%t Eow ZOV' @,acg 3183403 Welanchie,(GAGR1 Y1 OXI M) |

and et hanone et hy | Y {2 net

1706 acerylos 8%%%?“39 R oo Rl
1,2- octan R t Ri_q)kp 2-(0 40 benzoyl oxi ne);

et hanone, %g aﬂ%nﬁ | -6 % %% %y?bg%zo%?%thH—carbazol 3-yl]-,

1- (O acet yk@¥ir dr%?ﬂ%ﬁﬁ be%zb%l -carbazol-3-vyl] -

1
ethyl-6-(2-nmethyl-4-tetra drofuranylnethoxybenzoyl) CH - cérbazol 3-yl]-

1- (C>aC€tyb@ét@&bx1&%¢ ebﬂﬁ@%&%e 14- [9 ethyl-6-(2-methyl-4-
19-et hyl - 6-{2-net hyl -4- (2, 2- dlnethyl- , 3-

di oxol anyl ):@th:laawlaapywhyl%ekizo@an bazel.~ Barbhzoll 391 ]acetyl @xi me) are

preferred. The 0-acyl oxi me conpounds nmay be used alone or as a m xture of

two or norecthgleafime]) 0eGhanbhet, ha -gresehty li-Bvat-mrhywihen the O acyl oxi ne
tetrahydrofuranylbenzoyl) -2.H. -carbazol-3-yl]l-, 1-(0-
acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-5-
tetrahydropyranylbenzoyl}-9.H. -carbazol-3-y1l]l-, 1-(0O-
acetyloxime); ethanone, 1-[9—ethyl—6—{2—methy1—4—(2,2—
dimethyl-1,3-dioxolanyl)benzoyl}-9.H.-carbazol-3-y1l]-, 1-
(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-4-
tetrahydrofuranylmethoxybenzoyl)-9.H. -carbazol-3-yll-, 1-
(O-acetyloxime) ; ethanone, 1-[9-ethyl-6-(2-methyl-4-
tetrahydropyranylmethoxybenzoyl)-9.H. -carbazol-3-yl]-, 1-
(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-5-
tetrahydrofuranylmethoxybenzoyl) -9.H. -carbazol-3-y1]-, 1-
(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-5-
tetrahydropyranylmethoxybenzoyl) -9.H. -carbazol-3-y1]-, 1-
(0O-acetyloxime); and ethanone, 1-{9-ethyl-6-{2-methyl-4-
(2,2-dimethyl-1, 3-dioxolanyl)methoxybenzoyl}-9.H. -
carbazol-3-yll-, 1-{(0-acetyloxime).
[0065]

Of these O-acyloxime compounds, particularly, 1,2-

octanedione, 1-[4- (phenylthio)phenyl]-, 2-(0-



conpound i s used as the photopol ynerization initiator, the anount thereof
is preferably 0.01 to 60 parts by weight, nore preferably 1 to 50 parts by
wei ght, and particularly preferably 1 to 40 parts by wei ght based on 100
parts by weight of the total of (C) the polyfunctional nononer and the
nmonof uncti onal nonomer. In this case; #hen the anmobunt of the 0-acyl oxi me
conpound is less than 0.01 part by weight, curing by exposure becones
insufficient. As a result, a color filter in which a pattern on a col ored

| ayer is aBéﬁQSﬁ?okQ @CCQEgéﬂgﬁem‘ﬁh[@ -BE ggt%rqbnggtggﬁ%%n@%& ot be

obt ai ned. e ot her ' han n the anou excee parts by weight,

the fornedggohggggzbgygt t¢nds 1tqopgek t9hbxhimem, %Q%a%%%%trqtquur'ng a
devel opi ng process. ¥ . Other additives 41 The radiation-sensitive

CO”DOSItIOetﬁgltbe(ntﬁéeﬂyl uﬂﬁéﬁkhﬂydggﬂh%bﬂylhﬂQh mRRkilgned conponents
(A) to (D); however, other additives may be contained, as needed. Exanples

of other anHtLEQSbHEBELQn?Q]abone(GaﬁcetQQb&dﬁeﬁL|b@ﬁﬁe&%@&o@% ghass and
al um na; macronol ecul e conpounds such as pol yvi nyl al cohol, and
pol y(fl uor gatkyhgtrghdbenethyifactiantsdimehhgd -noni-oni ¢, cationic and
ani oni ¢ surfactants; adhesion pronotes such as vinyltrinethoxysilane,
vi nyl tri et Hopxsilhagd ) mevhoylybense2lievhixyetlrbrykdi-Band,] -N- (12-(@% noet hyl ) - 3-
am nopr opyl met hyl di net hoxysi | ane, N-(2-am noet hyl) - 3-

acetyloxime) are preferred.

The O-acyloxime compounds may be used alone or as a
mixture of two or more thereof.
[0066]
In the present invention, when the O-acyloxime

compound is used as the photopolymerization initiator,

the amount thereof is preferably 0.01 to 60 parts by

weight, more preferably 1 to 50 parts by weight, and

particularly preferably 1 to 40 parts by weight based on

100 parts by weight of the total of (C) the

polyfunctional monomer and the monofunctional monomer.

In this case, when the amount of the O-acyloxime compound

is less than 0.01 part by weight, curing by exposure

becomes insufficient. As a result, a color filter in

which a pattern on a colored layer is arranged in

accordance with a predetermined array may not be obtained.

On the other hand, when the amount exceeds 60 parts by

weight, the formed colored layer tends to peel off from

the substrate during a developing process.

(0067]

- Other additives -



am nopropyl tri met hoxysi | ane, 3-am nopropyltriethoxysil ane,

3-gl yci doxypropyl tri net hoxysil ane, 3- glyci doxypropyl net hyl di met hoxysi | ane,
2- (3, 4- epoxycycl ohexyl) ethyltrinethoxysilane, 3-

chl or opr opyl net hyl di met hoxysi | ane, 3-chl oropropyl trinethoxysil ane,

3- et hacryl oyl oxypr opyl tri met hoxysi |l anel and

3- ner capt opropyl tri net hoxysi | ane; anti oxi dants such as

2,2 -thiobis(4- nethyl 6-t-butyl phenol) and 2,6-di-t- butyl phenol; W

5- hydr oxypheny! |5 EHL5t ShORSOT P ac0S SREPOS! kieyoRh,SBReRERES™S

2- hydr oxyphenyl enzotrrazol & an one; and

aggregat i oRpiBREBLHOLSNEUG RS heS g%g@}nem%%n ARpdn@Pe8] (ajoleyent  The

radi ati on-sensitive conposli tion o present 1 nvention contalns t he

af orement i qped ﬁ%%@@%”t %thé): bagd? ivel) m, ?n%eoléfdn(%%'ﬁi'néé heis adiddaes and
is generally prepared as a liquid conposiftion by adding a solvent thereto.

As the sol vent, ERayp 38 VENt o€BEr PEIAPPIORE | MERE Yonee! gebed aRg¢ put in use as
long as it can disperse or dissolve the conmponents (A) to (D) constituting

the radi ahenugensiliilvesCenpdshki gnasgedapthan vaddia!;i we cremmlenentss and as

long as it does not react with these conponents and has a proper

vol atilitycomPoGalis Exahphespefl yiiayiokientolay andcl ude
poly(fluorcalkylacrylate); surfactants such as nonionic,
cationic and anionic surfactants; adhesion promotes such
as vinyltrimethoxysilane, vinyltriethoxysilane,
vinyltris(2-methoxyethoxy)silane, N-(2-amincethyl) -
aminopropylmethyldimethoxysilane, N-(2-aminoethyl)-3-
aminopropyltrimethoxysilane, 3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, 2-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 3-
chloropropylmethyldimethoxysilane, 3-chloropropyl
trimethoxysilane, 3-methacryloyloxypropyltrimethoxysilane
and 3-mercaptopropyltrimethoxysilane; antioxidants such
as 2,2'-thiocbis{(4-methyl-6-t-butylphencl) and 2,6-di-t-
butylphenol; UV absorbers such as 2-(3-t-butyl-5-methyl-
2-hydroxyphenyl) -5-chloxrcbenzotriazole and
alkoxybenzophenone; and aggregation inhibitors such as
sodium polyacrylate.
[0068]

Solvent
The radiation-sensitive composition of the present

invention contains the aforementioned components (A) to



al cohol s such as net hanol, ethanol and benzyl al cohol; (poly)alkylene

gl ycol nonoal kyl ethers such as ethylene glycol nononethyl ether, ethylene
gl ycol nonoet hyl ether, ethylene glycol nono-n-propyl ether, ethylene

gl ycol nono-n-butyl ether, diethylene glycol nononethyl ether, diethylene
gl ycol nonoet hyl ether, diethylene gty€dl- nono-n-propyl ether, diethylene
gl ycol nono-n-butyl ether, triethylene glycol nononethyl ether, triethylene
gl ycol nonoethyl ether, propylene glycol nononethyl ether, propylene

gl ycol monqefhyl et ek s iR QRKENS Wi ¥G%es MRROTRE dnthar, di propyl ene
3 I ropy

gl ycol nonoet hyl et her, i propyl ene glycol nono-n- et'her, dipropyl ene

gl ycol nongraphuel a8t Beni P erpcene idny &9 JHNeREthdo1wider and
tripropyl ene glycol nonoethyl ether; [00701 - 43 (poly)alkylene glycol
nonoal kyl ehbeeracetates such as ethylene glycol nononethyl ether acetate,
et hyl ene glycol nonoethyl ether acetate, ethylene glycol nono-n-propyl

et her acetate, mtshyheneoul¥ael appossibehyl cehhpe agptabeiatdilet hyl ene
gl ycol nonomet hyl ether acetate, diethylene glycol nonoethyl ether acetate,

di et hyl ene sgllgealedmand putpriopylseetizen cagetaat €.t daet idsga- s ynol
nono- n-butyl ether acetate, propylene glycol nononethyl ether acetate,

propyl ene dligcollveontet bympetleat saddt) atte aid onwetitvantying yWheacet at e; ot her

et hers such as diethylene glycol dinmethyl ether, diethylene glycol nethyl

et hyl et heraddiagtioyl-eeasgityivel composition and other additive
components and as long as it does not react with these
components and has a proper volatility.
(00691

Examples of the solvent may include

alcchols such as methanol, ethanol and benzyl alcohol;
{(poly)alkylene glycol monocalkyl ethers such as ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether,
ethylene glycol mono-n-propyl ether, ethylene glycol
mono-n-butyl ether, diethylene glycol monomethyl ether,
diethylene glycol mohoethyl ether, diethylene glycol
mono-n-propyl ether, diethylene glycol mono-n-butyl ether,
triethylene glycol monomethyl ether, triethylene glycol
monoethyl ether, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol mono-n-propyl ether, dipropylene
glycol mono-n-butyl ether, tripropylene glycol monomethyl
ether and tripropylene glycol monoethyl ether;

[0070]



di et hyl ether and tetrahydrofuran; ketones such as nethyl ethyl ketone,
cycl ohexanone, 2- heptanone, 3-heptanone, diacetone al cohol (4-hydroxy-4-
met hyl pent an- 2- one) and 4- hydr oxy- 4- net hyl hexan-2-one; [00711 lactic acid

al kyl esters such as nethyl lactate and ethyl |actate; other esters such as
ethyl acetate, n-propyl acetate, i- br%%yT acetate, n-butyl acetate, i-butyl
acetate, n- pentyl formate, i-pentyl acetate, 3-nethoxybutyl acetate,

3- et hyl - 3- met hoxybutyl acetate, n-butyl propionate, 3- nethoxybutyl

acetate, 3{peihyhiByihehboxybhudyl mpnopiliegpat etheet Aykthueyr aueh aspropyl
butyrate, i-propyl butyrate, n- butyl butyrate, ethyl hydroxyacetate, ethyl
et hoxyacet atbylenet gyyc8impbhoxgphypi ehate, agehake3- ethiydeynpr gpiyondt e, 44
nmet hyl 3-et hoxypropi onate, ethyl 3-ethoxypropionate, nethyl pyruvate, ethyl
pyruvate, m0poepyylp9theatecetﬁéehyatayéecaceﬂapel ephy-napsopadet at e, et hyl
2- hydroxy- 2-met hyl propi onate, neth 2- hydr oxy- 3-net hyl butyrate and et hyl
2- oxobutyraﬁberaﬁsﬁﬁﬁt@ hyahwéanﬁoa§Y§9éhm@@or@|b@ﬁylaﬁ@hﬁyléﬁgtaéﬁd am des
such as N-neth yrrolidone, N, N-dinethylformam de, a

N, N- di met hwa&éviﬁvaeglyee#2!|n0n@1neth§%ee§8?VeﬁF§ta1tﬁonfitlﬁéhvlémou nts of the
solubility, the_pignment dlsper5|b|I|ty and t he pgllcablllty etc., benzyl

al cohol , eghyF@ﬁem8P9€5pyﬁnﬁ5 er acetate, diethylene glycol mono-n-

propyl ether acetate, diethylene glycol mono-n-butyl
ether acetate, propylene glycol monomethyl ether acetate,
propylene giycol monoethyl ether acetate and 3-
methoxybutyl acetate;

other ethers such as diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, diethylene glycol
diethyl ether and tetrahydrofuran;

ketones such as methyl ethyl ketone, cyclohexanone, 2-
heptanone, 3-heptanone, diacetone alcohol (4-hydroxy-4-
methylpentan-2-one) and 4-hydroxy-4-methylhexan-2-one;
{G071]

lactic acid alkyl esters such as methyl lactate and ethyl
lactate;

other esters such as ethyl acetate, n-propyl acetate, 1i-
propyl acetate, n-butyl acetate, i-butyl acetate, n-
pentyl formate, i-pentyl acetate, 3-methoxybutyl acetate,
3-methyl-3-methoxybutyl acetate, n-butyl propionate, 3-
methoxybutyl acetate, 3-methyl-3-methoxybutyl propiocnate,
ethyl butyrate, n-propyl butyrate, i-propyl butyrate, n-
butyl butyrate, ethyl hydroxyacetate, ethyl ethoxyvacetate,

methyl 3-methoxypropionate, ethyl 3-methoxypropionate,



n- butyl ether, propylene glycol nononethyl ether, propylene glycol

nonoet hyl ether, ethylene glycol nononethyl ether acetate,

nono- n-butyl ether acetate, diethylene glycol nono-n-butyl ether

propyl ene glycol nononethyl ether acetate, propylene glycol

acetate, diethylene glycol dinethyl-eiher, diethylene gl
et her, cycl ohexanone, 2-heptanone, 3-heptanone, n-butyl

acetate, n-pentyl formate, i-pentyl acetate, 3-nethoxybutyl

et hyl ene gl ycol

acet at e,

nonoet hyl et her

ycol nethyl ethyl

acet at e,

i -butyl

acet at e,

-b I [ , hyl . ;s I .N- | b ,
B R T e I o e

3- et hoxypr RRLANAN By IRLNOLNEY Ly AS6HaLE: I BYY kiR

propi onate, an pyruvate-ar preferred.

sol Vent s

hoxybut yl

ment i oned

above may Rerusqd,akens gtafe, %ﬁ@y’it 4k %it%‘écﬁa‘ﬁ%t%r, sl 1&@?—%&}3%;& 073]

Further, the above sol vents may be“use conbinati o

a ni

h- boi | i ng

poi nt sol veniesuehpaspiBaRzY, allyl 18bhelardkneeth AR rate and
acet onyl acet one, © i sophorone, caproic acid, caprylic acid, "1-octanol, 1-

nonanol , berayh acekabecyehRyl, benzoate, diethyl oxalate,

di et hyl

nmal eat e,

y-butyrol actone, ethyl ene carbonate, propylene carbonate or ethyl ene glycol
nonophenyl agbhak i caggbabearbbese shicghaloiblngneoiafid S@i1eeRrd ;s &tan be used

al one

amides such as N-methylpyrrolidone, N,N-dimethylformamide,

and N,N-dimethylacetamide.
{eo72]
Of these solvents, from the viewpoints of

solubility, the pigment dispersibility and the

the

applicability etc., benzyl alcohol, ethylene glycol mono-

n-butyl ether, propylene glycol monomethyl ether,

propylene glycol monoethyl ether, ethylene glycol

monomethyl ether acetate, ethylene glycol mono-

n-butyl

ether acetate, diethylene glycol mono-n-butyl ether

acetate, propylene glycol monomethyl ether acetate,

propylene glycol monocethyl ether acetate, diethylene

glycol dimethyl ether, diethylene glycol methyl ethyl

ether, cyclohexanone, 2-heptanone, 3-heptanone,

n-butyl

acetate, i-butyl acetate, n-pentyl formate, i-pentyl

acetate, 3-methoxybutyl acetate, n-butyl propicnate,

ethyl butyrate, i-propyl butyrate, n-butyl butyrate,

ethyl 3-methoxypropicnate, methyl 3-ethoxypropionate,

ethyl 3-ethoxypropionate, 3-methoxybutyl acetate, 3-

methyl-3-methoxybutyl propionate, and ethyl pyruvate are

preferred.



or as a mxture of two or nore thereof. [0074] The anount of the solvent is
not particularly |imted; however, fromthe viewpoints of the
applicability and the storage stability of the resultant
radi ati on-sensitive conposition, it is desirable that the total
concentration of the conponents of theé%ohposition excluding a solvent is
preferably 5 to 50% by wei ght and nore preferably 10 to 406 by weight.
[0075] A Method for Forming Color Filter Next, a method for form ng the
color filter ofThéescopresestmenveshenavsiyagmahebeadeatli aloaensict bge
conposition of the present invention will be described. - 46 The nmethod for
form ng the smdkturki bffetwgener ablry theclkodfes at | east the followng (1) to
(4) steps. (1) a step of formng a coating of the radiation- sensitive
conposi tion06f73the present invention on a substrate; (2) a step of exposing
at least a part of the coating to light; (3) a step of devel oping the
coating after tHertkgpostihe sbepe anlveérnysamayepeonspdsinbaki ng the coating
after the developing step Now, these steps will be explained in order.
[ 0076] combination with a high-boiling point solvent such as
benzyl ethyl ether, di-n-hexyl ether, acetonylacetone,
isophorone, caproic acid, caprylic acid, 1l-octanol, 1-
nconanol, benzyl acetate, ethyl benzoate, diethyl oxalate,
diethyl maleate, y-butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
acetate.
These high-boiling point solvents can be used alone
or as a mixture of two or more thereof.
[0074]
The amount of the solvent is not particularly
limited; however, from the viewpoints of the
applicability and the storage stability of the resultant
radiation-sensitive composition, it is desirable that the
total concentration of the components of the composition
excluding a solvent is preferably 5 to 50% by weight and
more preferably 10 to 40% by weight.
[0075]
A Method for Forming Color Filter
Next, a method for forming the color filter of the

present invention using the radiation-sensitive

composition of the present invention will be described.



- Step (1) At first, a light-shielding layer is forned on the surface of a
substrate to section the parts to form pixels as required, and the

radi ati on-sensitive conposition of the present invention containing (A the
pigment in red and prepared generally ipn liquid form is applied onto this
substrate. Then, t
renove a sol vent

to be used in

t hi

he substrate is sUbT%cTed to pre-baking to evaporate and
to forma coating. Exanples of materials of the substrate
s step may include glass, silicon, polycarbonates,

pol yesters, ar oniatimepiobygafivdeSorpbhyanhdecohvdesiltpol yenedesly

pol yet her sul fones and ot her conpounds such as - 47 ring-opened polyners of
cyclic ol efinndudrd hydiegenatbe feubswangedlfhéredf) kirepadition, the
substrate, if desired, nay be previously and appropriately treated with a
chem cal such &%) aas$temectofipinhag ageneabingreht elebyaghiasian-i on

plating, sputtering, a gas phase reaction or vacuum deposition. |In applying
t he |iqui dSEBAPESVEI 6ATMPESERACBUBEt FAEe PYegRNApPFYBNLALE @Fatfi ng met hod such
as a rotary coating nethod, flow casting coating nethod, a roll coat nethod
or a slit &vesésatPng met hod can be enployed. However, the rotary coating

nmet hod and the

generally perfo

Tk

t die coating nethod are preferred. The gre-baking is
P upberP ¢heeRposing at least a part of th

coating to light;

(3}

a step of developing the coating after the

exposure step; and

(4)

a step of post-baking the coating after the

developing step

[0076]

Now, these steps will be explained in order.

- Step (1) -

At first, a light-shielding layer is formed on the

surface of a substrate to section the parts to form

pixels as required, and the radiation-sensitive

composition of the present invention containing (A) the

pigment in red and prepared generally in liquid form, is

applied onto this substrate. Then, the substrate is

subjected to pre-baking to evaporate and remove a solvent

to form a coating.

Examples of materials of the substrate to be used in

this step may include glass, silicon, polycarbonates,

polyesters, aromatic polyamides, polyamide-imides,

polyimides, polyethersulfones and other compounds such as



conditions of at 70 to 110C for about 2 to 4 mnutes. The coating
t hi ckness,
removed, i
particularly preferably 1.0 to 4.0 n14%0977] - Step (2) Then, at

part of the fornmed coating is exposed

which is neasured as the filmthickness after the sol vent
s generally 1.0 to 10 m preferably, 1.0 to 6.0 m and

is

| east a

part of the <coating is exposed to radiation, it is generally exposed
t hrough a phot omask having a predeterm ned pattern. Exanples of the

radi ati on tange opsagd palymerst @f oyl iionglefans sl diydegendtgdvi ol et

rays, far

havi ng a wewsiséagaeswithsineathe range of 190 to

oradiation. In this case, when a

- 48 wultraviolet rays, electron beans and X-rays, but radiation

exposure dose of the radiation is generally about 10 to 10,000 J/ nR.
TheAn eAE1E4pBselhBogRPRGIAECdetEl 6564 TRAL hMRY B8vel oper,
preferably, an al kaline devel oper,. Unexposed Eortions f the coating are

di ssol ved &F&Vr-EMSed 2AT8s ADRE CRRAGEHY

Step (3)

pri o2 cal

sol utions of conmpqunds such .as sodi um carbonat e, ,sodi.um__hydr oxi de,
Dot 551 um BFAPORIAAnS, GELRHORy FERTn time M Skie P AR eob
1,8-d|azab|ﬁ%%Lob[5.4. - [-.undecene

j9) ing, 'sputt

ering, a gas phase reaction or vacuum
deposition.

In applying the liquid composition to the substrate,
an appropriate coating method such as a rotary coating
method, flow casting coating method, a roll coat method
or a slit die coating method can be employed. However,
the rotary coating method and the slit die coating method
are preferred.

The pre-baking is generally performed under the
conditions of at 70 to 110°C for about 2 to 4 minutes.

The coating thickness, which is measured as the film
thickness after the solvent is removed, is generally 1.0
to 10 pm, preferably, 1.0 to 6.0 um and particularly
preferably 1.0 to 4.0 um.

[0077]

- Step (2} -

Then, at least a part of the formed coating is
exposed to radiation. In this case, when a part of the
coating is exposed to radiation, it is generally exposed
through a photomask having a predetermined pattern.

Examples of the radiation to be used in this step

may include visible rays, ultraviolet rays, far-

us

450 nmis preferred. The

[ 0078]



or 1,5-diazabicyclo-[4.3.0]-5-nonene are preferred. To the al kaline

devel oper, for exanple, a water- m scible organic solvent such as nethanol
or ethanol and a surfactant, etc., can be added in an appropriate anount.
It is to be noted that the coating is ggngrally rinsed with water after a
devel opi ng process with the alkali. As devel opi ng process, a shower
devel opi ng nethod, a spray devel oping nethod, a dip (i mersion) devel opi ng
nmet hod, and a puddl e devel opi ng nmethod can be applied. The devel opi ng
process i s uitebsriaiiler perfsor mdecatrcan beandi rardy X-ewper.attaree for about 10 to
300 seconds. [0079] - Step (4) - 49 Then, the coating after the

devel opi ng eddedsson dlavdmy ecmwedstlengddt widkiing tthe otngen athd Kubisirate in
which a red pixel pattern formed by using the cured radi ati on- sensitive
conposi t i or50s nay ignga@ fierredor edet ernined array. The post-baking is
preferably perfornmed in the _conditions of 180 to 230C for about 20 to 40
mnutes. The fThf eXPERHESsdBFet RE plReF3diRAGd R0l FederSTgdendral ly 0.5 to
5.0 mand preferably 1.0 to 3.0 m [0080] Further, the above steps (1) to
(4) steps &UY dfedtCed %y ofsiM§ a green radiation-sensitive conposition
cont ai ni ng gﬁy q.green pignent to forma green pixel pattern on the sanme
substrate. L g@, t he above steps (1)

- Step (3) -

Then, the exposed coating is developed with a
developer, preferably, an alkaline developer. Unexposed
portions of the coating are dissolved and removed.

As the alkaline developer, for example, aqueocus
solutions of compounds such as sodium carbonate, sodium
hydroxide, potassium hydroxide, tetramethylammonium
hydroxide, choline, 1,8-diazabicyclo-[5.4.0]-7-undecene
or 1,5-diazabicyclo-[4.3.0]-5-nonene are preferred.

To the alkaline developer, for example, a water-
miscible organic solvent such as methanol or ethanol and
a surfactant, etc., can be added in an appropriate amount.
It is to be noted that the coating is generally rinsed
with water after a developing process with the alkali.

As a developing process, a shower developing method,
a spray developing method, a dip (immersion) developing
methed, and a puddle developing method can be applied.
The developing process is preferably performed at an
ordinary temperature for about 10 to 300 seconds.
f0079]

- Step (4) -



to (4) steps are repeated by using a blue radiation- sensitive conposition
containing (A) a blue pignent to forma blue pixel pattern on the sane
substrate. In this way, pixel arrays in which pixel patterns of the three
primary colors (red, green and bl ue) arg arranged in predeterm ned arrays
can be formed on the substrate. Howeveé , the order of forning pixel
patterns of individual colors in the present invention is not limted to

t he above order. [0081] Color Filter - 50 The color filter of the present
i nvention has r®&tenpi xbescbatnegd ef tele thaddaviedrpdens priovessoriosi ti on for
formng the red color filter of the present invention. The color filter of

t he presentsubiestiteidorta posdxthadniwlyy tes effiaifrprthis substifagre earmtich | i qui d
crystal display devices having a wi de col or reproduction area represented
by TV. [0082¥edCHligrellingliterny yistraledhibyp[Ufi mevitee cyet alaskiatipnd crystal
di spl ay device of the present invention has the color filter of the present
i nvent i on. SPREIEIVES QaMpssd tdpstid SRR ddvide @1FAqtRrmifi®tent i nvention
may have an %ppropriate structure, for exanple, a structure formed by
formng a &It filter on a different substrate froma driving substrate

havi ng a The post-baking is preferably performed in the

conditions of 180 to 230°C for about 20 to 40 minutes.

The film thickness of the pixels thus formed is
generally 0.5 to 5.0 pm and preferably 1.0 to 3.0 um.
[0080]

Further, the above steps (1) to (4) steps are
repeated by using a green radiation-sensitive composition
containing {A) a green pigment to form a green pixel
pattern on the same substrate. Also, the above steps (1)
to (4) steps are repeated by using a blue radiation-
sensitive composition containing (A) a blue pigment to
form a blue pixel pattern on the same substrate. In this
way, pixel arrays in which pixel patterns of the three
primary colors (red, green and blue) are arranged in
predetermined arrays can be formed on the substrate.
However, the order of forming pixel patterns of
individual colors in the present invention is not limited
to the above order.

[0081]

Color Filter



thin filmtransistor (TFT) di sposed thereon and arranging the driving
substrate and the substrate having the color filter fornmed thereon to face
each other with a liquid crystal |ayer interposed between them and a
structure fornmed by arranging the d[igbng substrate having a thin film
transi stor (TFT) disposed thereon and further a color filter formed on the
surface thereof and a substrate having an I TO (i ndi um oxi de doped with tin)
el ectrode formed thereon so as to face each other with a |iquid crystal

| ayer interposetthbetnden fhérerThé ther preseatofinvieatliant dasomedhas an
advantage in that the - 51 nunerical aperture can be significantly inproved
and ther eftdxels Fomgied @fd thieghradefatiian siersol torve iapmrps igriast dlowi spl ay
devi ce can be obtained. [0083] The radiation-sensitive conposition for the
red col or fanmigg ¢he redhredart fiv@n in the QERiRnE oMVeTeriRthg red pi xel s
having high light transmttance and high chromatic purity w thout

i ncreasi ng the EREnFOLRrckhés§sToPTatE§aPrR§eaRd 1TNENEIRTeRE of a pi gnent

conmponent in the radiation-sensitive conposition.. Accordingly, th

radi at i on- SSIESY i thign Ye %%e%%?&ﬁmﬁ%eﬂtﬁwcfsg%tréml y

sui table faoy, nuf act.uri ng various color_filters ingcluding color filters
for col or Ic{lcﬁﬂquc ST S N AP c?e\ﬂlc%‘s STHPT Ecﬂ%q‘f%cs%dﬁi%ﬁ?%ol or filter
{ﬁ&uzgl;g-%;ﬁgéégég%gdu%y_%Qnsing devices in the field of electronics

[0082]

Color Liquid Crystal Display Device

The color ligquid crystal display device of the
present invention has the color filter of the present
invention.

The color liquid crystal display device of the
present invention may have an appropriate structure, for
example, a structure formed by forming a color filter on
a different substrate from a driving substrate having a
thin film transistor (TFT) disposed thereon and arranging
the driving substrate and the substrate having the color
filter formed thereon to face each other with a ligquid
crystal layer interposed between them, and a structure
formed by arranging the driving substrate having a thin
film transistor (TFT) disposed thereon and further a
color filter formed on the surface therecf and a
substrate having an ITO (indium oxide doped with tin)
electrode formed thereon so as to face each other with a
liquid crystal layer interposed between them. The

structure of the latter one has an advantage in that the



[ Exanpl es] [0084] Hereinafter, the enbodi nents of the present invention
w Il be nore specifically described by way of Exanples. However, the
present invention is not limted to the Exanples bel ow. Preparation of

Pi gnment Di spersion Solution Preparati %? Exanple 1 C. 1. pignent red 166

(13.5 parts by weight) and C.I. pignment red 254 (1.5 parts by weight)
serving as (A) the colorant, 5 parts by weight of AJI SPER PB 822 - 52
(manuf actured by Ajinonoto Fine-Techno Co., Inc.) serving as the

di sper sant ,nuared i8ta Jp apex thyrewetaghtbefs jgropid earet 1yl dngotovashoxed hy| et her
acetate serving as a solvent were mxed and dispersed by a beads m Il for
12 hours t chenednare aa Yiighntandl dpartsidat 9ol koo reqiv ) 1 iquods]

Preparation Exanples 2 to 12 Pignent dispersion solutions (M2) to (M12)
were prepdttbial (et dtE &0 e mRIEmAd on Exanple 1  except that
the colorants of Preparation Exanple 1 were changed to those shown in Table
1. [0086] ﬁgﬂﬂﬂ]e 1] Nane R166 R224 R24 RR254 038 071 Y83 Y138 Y139 Y150

Preparation N11T%%'%%d%EEQOE{%g%E%t%ve composition for the red

color filter of the present invention is capable of
forming red pixels having high light transmittance and
high chromatic purity without increasing the film
thickness of a coating and the content of a pigment
component in the radiation-sensitive composition.

Accordingly, the radiation-sensitive composition of
the present invention is extremely suitable for
manufacturing various color filters including color
filters for color liquid crystal display devices and
color-resolution color filter for solid-state imaging
sensing devices in the field of electronics industry.
[Examples]

[0084]

Hereinafter, the embodiments of the present
invention will be more specifically described by way of
Examples. However, the present invention is not limited
to the Examples below.

Preparation of Pigment Dispersion Solution
Preparation Example 1

C.I. pigment red 166 (13.5 parts by weight) and C.I.
pigment red 254 (1.5 parts by weight) serving as (A) the

colorant, 5 parts by weight of AJISPER PB 822



Preparation M2 7.50 1.80 5.70 Exanple 2 Preparation M3 7.50 6.60 0.90
Exanple 3 Preparation M4 7.50 2.25 5.25 Exanple 4 Preparation M5 7.50
3.00 4.50 Exanple 5 Preparation M6 7.50 4.20 3.30 Exanple 6 Preparation
M7 7.50 6.00 1.50 Exanple 7 Prepargtggn_h48 7.50 4.50 3.00 Exanple 8
Preparation Exanple 9 M9 7.50 5.70 1780 Preparation M10 12.75 2.25
Exanpl e 10 Preparation M11 9.75 5.25 Exanple 11 Preparation M12 3.75
11.25 Exanple 12 [0087] In Table 1, for exanple, "R166" represents C. |
pi gnent redmgBifadd3fed éur dsieimanmat.d FipigprRanhny e 3B1C. ) SSEviepresent s
C. 1. pignment yellow 83, respectively. - 53 - [0088]

as the dispersant, and 80 parts by weight of propylene

glycol monomethyl ether acetate serving as a solvent were

mixed and dispersed by a beads mill for 12 hours to

prepare a pigment dispersion solution (M-1).

[0085]

Preparation Examples 2 to 12

Pigment dispersion solutions (M-2) to (M-12) were

prepared in the same manner as in Preparation Example 1

except that the colorants of Preparation Example 1 were

changed to those shown in Table 1.

[0086]

[Table 1]

Name |Rl66 |R224 R242 |R254 038 071 Y83 Y138 Y139 Y150

Preparation
Example 1
Preparation
Example 2
Preparation
Example 3
Preparation
Example 4
Preparaticn
Example 5
Preparation
Example &
Preparation
Example 7
Preparation
Example B
Preparation
Example 9
Preparation
Example 10
Preparation
Example 11
Preparaticn
Example 12

M-1 13.50 1.50

M-2 7.50 1.80 5.70

M-3 7.50 6.60 0.90

M-4 7.50 2.25 |5.25

M-5 7.50 3.00 4.50

M-6 7.50 4.20 3.30

M-7 7.50 6.00 1.50

M-8 7.50 4.50 3.00

M-9 7.50 5.70 1.80

M-10 12.75|2.25

M-11 9.75% 5.25

M-12 3.75 11.25

[0087]
In Table 1, for example, "R166" represents C.I.
pigment red 166, "038" represents C.I. pigment orange 38;

"Y83" represents C.I. pigment yellow 83, respectively.



(B) Synthesis of Alkali-soluble Resin Synthesis Exanple 1 A flask equi pped
with a condenser and a stirrer was charged with 2 parts by weight of 2,2'-
azobi si sobutyronitrile and 200 parts by wei ght of propyl ene glycol
nononet hyl ether acetate, and subsequgst ly, with 15 parts by wei ght of
met hacrylic acid, 20 parts by weight of N phenyl nal ei m de, 55 parts by
wei ght of benzyl nethacrylate, 10 parts by weight of styrene, and 3 parts
of 2, 4-di phenyl -4-nmet hyl -1 -pentene (trade nane: Nofnmer MSD, manufactured by
NOF CORPORAIN@N)] serving as a nol ecul ar-wei ght controlling agent and
purged with nitrogen gas. Thereafter, the reaction solution was gently
stirred whi{® iswrdwdig ahdlhakhipealublke tRRFEbf to 80C. Pol yneri zation was
perfornmed by maintaining the solution at this tenperature for 5 hours to
obtain ar hatif iBHRTRSA i content concentration: 33.3%by weight). The
Mv of the obtained. resin was 16,000 and Mh was 7,000. This resin sol ution
was referred tofadleslseRudersd o thsalPondessss] and nitd TFef035art s by
wei ght of the pi nt dispersiog? sol ut.i on hAlQlas (A) the colorant, 10
parts by wet 9eg‘¥?"fllttl'ér2rr§’ao‘ft% Y Pty o2 (B-1) the resin solution as
(B) the al kali,-sol ut%lt resi. I[}?{'i parts wei ght. of -. 54 dipentaerythritol
hexaacr yl at¥ PR FEC Lﬁé”iﬁﬂ% Efia&hilz(%/ S5 oy wei gt St

propylene glycol monomethyl ether acetate, and

subsequently, with 15 parts by weight of methacrylic acid,

20 parts by weight of N-phenylmaleimide, 55 parts by

weight of benzyl methacrylate, 10 parts by weight of

styrene, and 3 parts of 2,4-diphenyl-4-methyl-1l-pentene

(trade name: Nofmer MSD, manufactured by NOF CORPORATION)

serving as a molecular-weight controlling agent and

purged with nitrogen gas. Thereafter, the reaction

solution was gently stirred while increasing the

temperature thereof to 80°C. Polymerization was

performed by maintaining the solution at this temperature

for 5 hours to obtain a resin solution (solid content

concentration: 33.3% by weight). The Mw of the obtained

resin was 16,000 and Mn was 7,000. This resin solution

was referred to as "resin seolution (B-1)".

[0089]

Example 1
100 parts by weight of the pigment dispersion
solution (M-1) as {(A) the colorant, 10 parts by weight

{(in terms of solid content) of (B-1) the resin solution

as (B} the alkali-soluble resin, 15 parts by weight of



nononer, 4 parts by wei ght of 2-benzyl-2-di met hyl am no-1 -

(4- mor phol i nophenyl ) but ane-1-one and 1 part by wei ght of

4' - bi s(di et hyl am no) benzophenone as (D) the photopol ynerization initiator,
and propyl ene glycol nononmethyl ether_acetate as a solvent were mxed to
prepare a liquid conposition (R-1) hav? g a solid-content concentration of
25% The liquid conposition (R-1) was processed in accordance wth the
foll owi ng procedure to forma pixel pattern and evaluated. The eval uation
resul ts ardigeomaerythfiicd hexa@90]latRataser (T )Fahentialy finecianad
conposition (R-1) was applied by a spin coater with its rotation nunber
vari ed ont oeRedur Radartef bvhmgd B¥d® fylladergitstdatise tHuydawie-Si02 film
for preventing sodiumions frombeing eluted on the surface. The thus

obt ai ned sulsmozrde ligaphamjldednss DpaAhd Parody Miidhtidfutes by
using a hot plate to formthree coatings di ffe(rD%nt i n thickness thereon.
pr

Subsequent 14y, & 1St iYHEMiRcd LD AcH red was cool ed to room
t enper ature _and S ex]psed to radiation at. an exposure doaghof 400 J/ n2

havi ng \A@\P@IO F65 190 2495 1ahdnd 8k BRI BGIE 2 Phot omask by

o110 3 1 BRI AR A, oo e S s R e vere
prepare a liguid composition (R-1) having a scolid-content
concentration of 25%.

The liquid composition (R-1) was processed in
accordance with the following procedure to form a pixel
pattern and evaluated. The evaluation results are shown
in Table 2.

[0090]

Pattern Formation

The liquid composition (R-1) was applied by a spin
coater with its rotation number varied onto the surface
of three soda glass substrates having a 8i0; film for
preventing sodium ions from being eluted on the surface.
The thus cbtained substrates were subjected to pre-baking
at 90°C for 4 minutes by using a hot plate to form three
coatings different in thickness thereon.

Subsequently, each of the three substrates thus
prepared was cooled to room temperature and was exposed
to radiation at an exposure dose of 400 J/m° having
wavelengths of 365 nm, 405 nm and 436 nm through a

photomask by using a high-pressure mercury lamp.

Thereafter, these substrates were sprayed with a



solution controlled at 23C through a nozzle (1 mmin dianeter) at a
devel opi ng pressure of 1 kgf/cnR. After the shower devel opnent, post-baking
was performed at 220C for 30 minutes to forma red-dot pattern in an area
of 200 x 200 mon the substrate. [0091% Eval uation of Chromaticity and Film
Thi ckness The red-dot pattern thus obt Pnéd was measured for chromaticity
coordinates (x, y) in the CIE color coordinate systemand brightness (Y
value) by a color analyzer (MCPD 2000 manufactured by O suka El ectronics
Co., Ltd.) desielgperCdfi ght0 . Sdumté iaguasms ipeltdss safunvitgidoroxideurt hernore, the
filmthi ckness of the obtained red-dot pattern was neasured by u-step 1Q
manuf act ur echbilmy ilkinAcohenedrl eCoporatConhrBagedaonorhéendasmmenant resul ts,
the chromaticity coordinate (y), brightness (Y value) an filmthickness
when the cededistars att &k develowd nge Rresemra wdd. 1 Ref /sl uabfearresul ts are
shown in Table 2. Table 2 shows that the |arger the Y val ue, the higher the
li ght trandkia Shavey W@iﬂh@@@ RS thakimhr@s MR Lamed (4 ckness, the
l'arger the coloring ability 0092% Eval uati on of Sol vent Resi stance Each
of the afoﬁﬁﬂbﬁtf@ﬁeaotﬁiéét§6b59r PEY RaVRAgdat Pagtesn pHt A8r AYEEr ned

t hereon was soaked in N nmethyl pyrroli done at 25C for 30 m nutes. The dot -
56 patter ®Hheld & 2R &M OF Fﬁ@ SHRIEIAG WRas observed by a

[0091]
Evaluation of Chromaticity and Film Thickness

The red-dot pattern thus obtained was measured for
chromaticity coordinates (x, y) in the CIE color
coordinate system and brightness (Y value} by a color
analyzer (MCPD 2000 manufactured by Otsuka Electronics
Co., Ltd.) using a C light source in two fields of wvision.
Furthermore, the film thickness of the obtained red-dot
pattern was measured by a-step IQ manufactured by KLA-
Tencor Corporation. Based on the measurement results,
the chromaticity coordinate (y), brightness (Y value) and
film thickness when the coordinate x takes 0.603 were
obtained. The evaluation results are shown in Table 2.
Table 2 shows that the larger the Y value, the higher the
light transmittance (brightness), and the thinner the
film thickness, the larger the coloring ability.
[0092]

Evaluation of Solvent Resistance

Each of the aforementioned three substrates having a

red-dot pattern formed thereon was soaked in N-

methylpyrrolidone at 25°C for 30 minutes. The dot



scanni ng el ectron m croscope.
case where a pattern having a

t hi ckness

ratio before and after soaking (the filmthickness after

Eval uati on was performed by giving Ain the
sati sfactory edge shape is forned and a film

soaki ng

x 100/the filmthickness before soaking% is 95% or nore, giving Bin the

case where the filmthickness ratio b

ore and after soaking is |ess than

95% or a defective part is observed in the pattern, and giving C in the
case where a pattern is conpletely renoved from the substrate after

soaki ng.

[ @eg3]errbBlanfimees ahd ¢ eand: Mo ety eveix arhptessveld thy 3 Li qui d

conpositions (R-2) to (R 12) were prepared in the sanme manner as in Exanple

1 except t tstlanrHapiegragfirondinismad $IPsol Griednas onx amsl @er hnagesghanged to
those shown in Table 2. Evaluation was perforned in the same manner as in
Exanpl e 1 &REePViat? lingdite Hfosthemhs EREYeED a1y awere used in

pl ace of the liquid conpositigon (R 1). The _evaluation results are shown in

Tabl e 2. - Sgtishagiomy [epgf SHAPS;igheiRrsd Andiss et Wt drhicknasgal ue

t hi ckness Sol vent ol ution ( resi stance anple 1 M1 0.603 0.359 31.0
A B RIS PareD 48n of Uato SHAATE S Be Thim TRIckNeSs Aftdr

soaking x 100/the film thickness before soaking) is 95%
or more, giving B in the case where the film thickness
ratio before and after soaking is less than 95% or a
defective part is observed in the pattern, and giving C
in the case where a pattern is completely removed from
the substrate after soaking.
[0093]
Examples 2 to 9 and Comparative Examples 1 to 3

Liquid compositions (R-2) to {R-12) were prepared in
the same manner as in Example 1 except that the pigment
dispersion solution of Example 1 was changed to those
shown in Table 2.

Evaluation was performed in the same manner as in
Example 1 except that liquid compositions (R-2} to (R-12)
were used in place of the liquid composition (R-1). The

evaluation results are shown in Table 2.



Exanpl e
Exanpl e
Exanpl e
Exanpl e
1.41 C

Conparative M12 0.603 0.359 30.5 1.55 C Exanple 3 [0095]
from Table 2, by using C |
one pi gnent{&xd4dct ed

and 254,

chromatic pﬁﬂahlye &dn be forned.

603 0.359 31.0 1.30 A Exanple 4 M4 0.603 0.359 30.9 1.3
.603 0.359 30.8 1.22 A Exanple 6 M6 0.603 0.359 30.6 1.3
603 0.359 30.5 1.21 A Exanple 8 M8 0.603 0.359 30.6 1.1
. 603 0.359 30.5 1.23 A
Exanple 1 Conparative M11 0.6

2 A
5 A
8 A

o~ w
cocoo

gbqparative M 10 0.603 0.359 31.1
63 0.359 29.7 1.00 B Exanple 2

As i s apparent
red 166 in conbination with at | east

pi gnent red 224, 242
(brightness) and good
is found that sol vent

pi gnent
fromthe group consisting of C. 1.
red pixels having a good |light transmttance

In addition, it

resi st ancercan be Tiprovet by Tt ruclng G+ piigment—Ted 166. This is
because th dlsper§naﬂms&a Ilthris mpﬂ@wpdnbymso%§§§ﬁ§; C.l. pigment red
166 together_with FeHE? plgnent(s) |- 58 What jls cl al is: 1. A
rad| at| on- AWR¥§+_“‘[ \ _;"L_I’Y\'\_Q_I(‘ ﬂq} Q\-EJ? 31 A lr\?fnr f ﬁl t Ay \ | Ch | S a
. . Xamp LE-Adedd EE TENEACER A e T YA

radi at i on- SeIRst I VR SOMPOSTEEANd 9 315 [0 A

Example 4 |M-4 C.603 [0.359 |30.8 1.32 2

Example 5 |M-5 0.603 |0.359 [30.8 1.22 A

Example 6 |M-6 0.603 10.359 |30.6 1.35 A

Example 7 |M-7 0.603 [0.359 [30.5 1.21 A

Example 8 M-8 0.603 10.35% |30.6 1.18 A

Example 9 |M-9 0.603 [0.359 [30.5 1.23 2

Comparative |y 1o 0.603 0.359 |31.1 1.41 ¢

Example 1

Comparatively ,; 0.603 |0.359 |28.7 1.00 B

Example 2

comparative|y j, 0.603 [0.359 |30.5 1.55 c

Example 3

[0095]

As is apparent from Table 2, by using C.I. pigment

red 166 in combination with at least one pigment selected
242

from the group consisting of C.I. pigment red 224,

and 254, red pixels having a good light transmittance

(brightness) and good chromatic purity can be formed. In

addition, it is found that solvent resistance can be

improved by introducing C.I. pigment red 166. This is
because the dispersion stability is improved by
dispersing C.I. pigment red 166 together with other

pigment (s} .



formng a colored |layer conprising (A) a colorant, (B) an alkaline soluble
resin, (C) a polyfunctional nononmer and (D) a photopol ynerization
initiator, wherein (A the colorant conprises (Al) C 1. pignent red 166 and
(A2) at |east one pignent selected fr§§1the group consisting of C. I

pi gnent red 224, C.|I. pignent red 242 d Cl. pigment red 254. 2. The
radi ati on-sensitive conposition for a red color filter according to claim
1, further conprising at least one of a yellow organic pignent and an
orange organi c Wphagneat casi®®y ttke colorant. 3. The radi ati on-sensitive
conposition for the red color filter according to claim?2, conprising at

| east one lpi gnBnradehtépadsengmtine gpmppsa@ansipﬁgaoteG cologi gnent
orange 38, C.I. pignent orange 71, C. 1. pignent yellow 83, C . pignent

yel | ow 138 fidter. piwimsiht iyeld gwdiadd can@ensit igiey RaMPSFNIan B as (A) t he
colorant. 4. The radiation-sensitive conp05|t|on for the red color filter
accor di ng tf@rwgoﬁe CoRoxesl FRAYEL ¢ORPT ifHid%i B a e Gl (W) 8% 20 to

956 by mel and a content of (A2 to 80% wei ght based on
the total HpeoisO(lRﬁ%e@am Akt %sr?oAcha%tlmat%ﬂoeW&% A a red
col or f||ter for t he radi ati.on-sensitive _compo on accordin
to any one 23t &P Oﬁgﬁﬁ%ﬁF%fi%?t%QQxﬁQﬁtH%QQf d gFV7 QB 3?5? devi ce °

compri sing 1552 Uonlpii@s 4899" UM A FA™Ra 166 and (a2) at
least one pigment selected from the group consisting of
C.I. pigment red 224, C.I. pigment red 242 and C.I.

pigment red 254.

2. The radiation-sensitive composition for a red color
filter according to claim 1, further comprising at least
one of a yellow organic pigment and an orange organic

pigment as (A) the colorant.

3. The radiation-sensitive composition for the red
color filter according to claim 2, comprising at least
one pigment selected from the group consisting of C.T.
pigment orange 38, C.I. pigment orange 71, C.I. pigment
yvellow 83, C.I. pigment yellow 138, C.I. pigment yellow

139 and C.I. pigment yellow 150 as (A) the colorant.

4. The radiation-sensitive composition for the red
color filter according to any one of claims 1 to 3,

wherein a content of (Al) is 20 to 95% by weight, and a



content of (A2) is 1 to 80% by weight based on the total

weight of (A) the cololant.

5. A color filter comprising a red color filter formed
by using the radiation-sensitive composition according to

any one of claims 1 to 4.

6. A color liquid crystal display device comprising the

color filter according to claim 5.



