- 1 RADI ATI ON SENSI TI VE COVPOSI TI ON FOR FORM NG COLORED LAYER, COLOR

FI LTER AND COLOR LI QUI D CRYSTAL DI SPLAY DEVI CE BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention relates to a radiation-
sensitive conposition for formng a colored layer, a color filter and a
color liquid crystal display device, ~ahd nore specifically, to a

radi ati on-sensitive conposition for formng a colored |ayer which is
usefully wused as a color filter for a transm ssive or reflective color

liquid crystabrhsmyayENSYTTEE aOOMPOSDT DON | FOR | PFORMEREI COLORED. LAZER(! Or
filter having the colored |ayer formed by using the radiation-sensitive

conposition, @o0idORAaFIQTER ANDUICHLORY UIQUIG ORYSrAie\DISPIUREW IDEVIACE col or
filter. Description of the Related Art [0002] As a nethod for formng a
color filter using a colored radiation-sensitive conposition, a nethod
including formng a coating of a colored radiation- sensitive conposition on
a substrate or a substrate having a light shielding |layer with a desired
pattern previously forned thereon, irradiating (hereinafter, referred to
as "exposure”) it wth radsBEKGROTHED cOHhTHE - IRVENHHOBmask having a desired
pattern shape, developing it

Field of the Invention

[0001]

The present invention relates to a radiation-

sensitive composition for forming a colored layer, a

color filter and a color liquid crystal display device,

and more specifically, to a radiation-sensitive

composition for forming a colored layer which is usefully

used as a color filter for a transmissive or reflective

color liquid crystal display device and a color imaging

device, etc., a c¢olor filter having the colored layer

formed by using the radiation-sensitive composition, and

a color liquid crystal display device having the color

filter.

Description of the Related Art

fooo2]

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



wi th an al kal i ne devel oper to dissolve and renove unexposed portions, and
thereafter, subjecting it to post-baking by use of a clean oven or a hot
plate to obtain pixels of various colors (see, for exanple, JP-A- 2-144502
and JP- A-3-53201) is known. [0003] Recently, with an increase in the
chromatic purity of a color crystal di4ptay device, the concentration of a
pi gment contained in a colored radi ati on-sensitive conposition has been

i ncreased nore and nore. Wth this tendency, generation of residues and

scum durinq;@ot&@/@&QMﬁm%rQ@éﬁ@@d_ expesRdsRept | onsvelopifybstrate or a
i ght shielding | ayer has been a significant problem |In addition, as the

concentrat iwitlofal PlignENe cat@l degr tH @i €obbredanadiranboa-sensitive
conposition increases, solubility of a coating to an al kaline devel oper
tends to sugtposadtpyritboieasend Folietda SteLaseubjent indevel epi ng process
by a shower devel opi ng nethod, the coating of the unexposed portions, which
is once remved baikicdpdsy node cbHnpl eledy dvssobved hotl peasensocas floating
matter in a devel oping vessel, attaches again onto a color filter as a
forei gn subshteanire.pibe ks i of avamj ous caosersf (seducfog epavndlie; JPehd.
Furthernore, with an increase in the contrast of a color crystal display
devi ce, the2 pbt45@2 eanyd zEP ofh- 3-Sp2 Yhknt s clonmvwinned in a col ored

radi ati on-sensitive - 3 conposition has been reduced nore and nore. To
stably [0003]

Recently, with an increase in the chromatic purity
of a color crystal display device, the concentration of a
pigment contained in a colored radiation-sensitive
composition has been increased more and more. With this
tendency, generation of residues and scum during a
developing process on unexposed portions of a substrate
or a light shielding layer has been a significant problem.
In addition, as the concentration of a pigment contained
in a colored radiation-sensitive composition increases,
solubility of a coating to an alkaline developer tends to
significantly decrease. For this reason, in a developing
process by a shower developing method, the coating of the
unexposed portions, which is once removed but does not
completely dissolved and remains as floating matter in a
developing vessel, attaches again onto a color filter as
a foreign substance. This is a major cause of reducing
product yield.

Furthermore, with an increase in the contrast of a
color crystal display device, the particle size of a

pigment contained in a colored radiation-sensitive



di sperse fine-particles of the pignent, use of a dispersant having a high
am ne val ue has been found to be effective. However, use of the high

am ne-val ue dispersant nmakes it difficult to performdeveloping itself

wi th an al kal i ne devel oper. Such a dispersant has not yet been used in
practice. In the circunstance, it has™ been strongly desired to develop a
radi ati on-sensitive conposition for a color filter that can overcone these
probl ens involved in recent requirenents for higher chromaticity and hi gher
contrast. [ sitMeanbd eedw dedhcad thore piodl ebref geneswdidbon of

resi dues and scum during a devel opi ng process on unexposed portions of a
substrat e oligpdrghtf sie galfnicléayet , the psoghennd tbatofise of a

pol yfunctional nonomer containing a carboxyl group is effective, as is

di scl osed, dfspemsanpllmving JP-Ad0- 38292 9va Hoselhvas , bédr foerd tarbexylic
aci d- cont ai ni ng nonoester conpound of pentaerythritol triacrylate and

succi ni ¢ aciifediised osépwevierl Pusel @33262 Nilgds antiend-oldlowt ng probl em \Wen
the nonoester conpound is used in a pignment-rich col ored

radi at i on- strgpeysante owess titord kbl eyl mgmrnfomn@@mlonsnm gh as 30 wt %

or nore based on the total solid content, the rug;dlt resultant coating
becomes i nsifFi%iveHh A 2 Hea kine RAevehepefinesidt & H%lfsrﬁnt Mas

significantly deteriorates. As a result, the orientation
not yet been used in practice.

In the circumstance, it has been strongly desired to
develop a radiation-sensitive composition for a coclor
filter that can overcome these problems inveolved in
recent requirements for higher chromaticity and higher
contrast.

[0004]

Meanwhile, to deal with a problem of generation of
residues and scum during a developing process on
unexposed portions of a substrate or a light shielding
layer, it is found that use of a polyfunctional monomer
containing a carboxyl group is effective, as is disclosed,
for example, in JP-A-10-332929. However, the free
carboxylic acid-containing monoester compound of
pentaerythritol triacrylate and succinic acid, disclosed
in JP-A-10-332929 has the following problem. When the
monoester compound is used in a pigment-rich colored
radiation-sensitive composition having a pigment content
as high as 30 wt% or more based on the total solid
content, the rigidity of resultant coating becomes

insufficient and the surface smoothness of a pattern



of liquid crystals is degraded. Mreover, as is disclosed, for exanple, in
JP-A- 2004-287230, it is known that the devel opnent property and the like
of a curable resin conposition for formng a colored pattern is inproved by
adding a light-curable conpound having one or nore acidic functional groups
and three or nore |ight-curable f unctidnal groups thereto. However, no
effecti ve neans have been disclosed to overcone the above problens of a
resin conmposition for a red, green or blue pattern, containing a pignment in

a high concepiipidon bf Rradlordtd®l e sedoulte did driaotdieontent.
Accordingly, 1t has been strongly desired to develop a further inproved
col ored radifatl inpuisensts vl s Chapdsgtadad. whi ch sati sfies various
requirenents recently desired with respect to devel opnent property and
product vyield i Moremwvieact wd g calsarl dddd erfomrakaupohe deisn Fpfrat t ern havi ng
sufficient surface snoot hness. SUMVARY OF THE | NVENTI ON [0005] An object of
the present2G0W/<I872830 ) sitt ol prioveowe hat adhat dewe Sepsent veropaposgi ti on for
formng a colored layer which can be used for fornmng a color filter free
from gener andrtlyd Y88 due anghisziuhe wesihi gpmposttuten §oel Boeméngi & t he
content of a pignent is high and which - 5 can provide a pattern having
suf fici ent ¥FIRR® PaHDInessimproved by adding a light-curable

compound having one or more acidic functional groups and

three or more light-curable functional groups thereto.

However, no effective means have been disclosed to

overcome the above problems of a resin composition for a

red, green or blue pattern, containing a pigment in a

high concentration of 30 wt% or more based on the total

solid content.

Accordingly, it has been strongly desired to develop

a further improved colored radiation-sensitive

composition, which satisfies various requirements

recently desired with respect to development property and

product yield in manufacturing color filters and provides

a pattern having sufficient surface smoothness.

SUMMARY OF THE INVENTION
[0005]

An object of the present invention is to provide a
radiation-sensitive composition for forming a colored
layer which can be used for forming a color filter free
from generation of residue and scum with high product

vield even if the content of a pigment is high and which



[0006] Firstly, the present invention provides a radiation- sensitive
conposition for formng a colored |ayer, which contains (A at |east one
pi gnent selected fromthe group consisting of red pignments, green pignents
and blue pignments, (B) a dispersant, (C) an alkali-soluble resin, (D) a
pol yfunctional nonomer represented by the formula (1) below, (E) a

phot opol yneri zation initiator and (F) a solvent, in which the content of
the pigment (A) is 30 to 60 wt % based on the total weight of the

conposi ti oncarexsepfidd)a ther 5oy il vihHOOIE f Rdidht G@rfQc® OO0 O O CH CH
OCHCH zzzzOROH OOR (1) OO0 R R [0008] - 6 where R1

repr esent s @ndwehrggedn, atom or a nethyl group, and R2 represents a group
selected fromthe group consisting of a nethylene group, a straight or
branched ajkyda&ine group and a straight or branched al kenyl ene group each
having 2 to 8 carbon atons, a phenyl ene group
Firstly, the present invention provides a radiation-

sensitive composition for forming a colored layer, which

contains (A) at least one pigment selected from the group

consisting of red pigments, green pigments and blue

pigments, (B) a dispersant, (C) an alkali-scluble resin,

(D) a polyfuncticnal monomer represented by the formula

(1} below, (E) a photopolymerization initiator and (F) a

solvent, in which the content of the pigment (A} is 30 to

60 wt% based on the total weight of the composition

R1Rf_ﬂd%§i=::

/L /IT\
CH20CH2% R2 OH

Dol

except (F) the solvent.

[0007]

be
e
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-

[0008]



that may have a substituent, a cycl ohexylene group that my have a
substituent and a cycl ohexyl ene group that may have a substituent and
partly has an unsaturated bond. [0009] Secondly, the present invention
provides a color filter having a colored |ayer forned by using the

radi ati on-sensitive conposition for forfifng a colored layer. [0010]
Thirdly, the present invention provides a color Iliquid crystal display
device having the color filter. [0011] The radiation-sensitive conposition
for form ngsteerd ot 0regh el AGC Myl G0 ddten e LMedyYENY+Op, even if

t he concentration of the pignent contained in the conposition is high, can
be used foraddrrd r@gprec@inys A idrcrip foedee dueaain fresn ditee afebwgsum and havi ng
sufficient surface snoothness. Furthernore, the conposition attains high
sol ubi li ty eofnsaisctoatd nof to et lay kethe ngroey el @pet ranght hoghbpandhe& yi el d

even if developing is perfornmed by the shower devel oping nethod. - 7
DETAI LED DESCGRF Fam«<ONy R HindPREFERREDTIEVBED! MENTShe 081RENnThenpr esent
invention will be described in detail, below Radiation-sensitive

Conposi t i orgf@tp Foargl ntp Cohor2dt ¢ a§ erarbor Ayt hgneat phenylene group
that may have a substituent, a cyclohexylene group that
may have a substituent and a cyclohexylene group that may
have a substituent and partly has an unsaturated bond.
[0009]

Secondly, the present invention provides a color
filter having a colored layer formed by using the
radiation-sensitive composition for forming a colored
layer.

[0010]

Thirdly, the present invention provides a color
liquid crystal display device having the color filter.
[0011]

The radiation-sensitive composition for forming a
colored layer according to the present invention, even if
the concentration of the pigment contained in the
composition is high, can be used for forming a color
filter free from residue and scum and having sufficient
surface smoothness. Furthermore, the composition attains
high solubility of a coating to an alkaline developer and
high product yield even if developing is performed by the

shower developing method.



In the present invention, the pignent is not particularly limted as |ong
as it contains at |least one pignent selected fromthe group consisting of
red pigments, green pignents and blue pignents. Either an organic pigment
or an inorganic pigment may be used. C] them the organic pignent is
particularly preferred since the color’frlter requi res em ssion of

hi ghl y-pure and highly transm ssible color and heat resistance. Exanples of
the organic pignent may include conpounds classified in pignents based on
the Col or | ndexpETRIKEDNODES SRERTIOKabFyTHE hEREPEFRREDIEMBOBIPRNGSW th the
Color Index (C.1.) nunbers as set forth below. [0013] As the red pignents,
C.l. pignmenfoorz] 1, C 1. pignent red 2, C|I. pignent red 5, C.|. pignent
red 17, CI. pignment red 31, C.I. pignment red 32, C|I. pignent red 41,
C.I. pignment redhE23re@dnt pirgreeritiioredvillZ3 beC descpilgmenin réecd4dyd, C | .
pigment red 149, C.I. pignent red 166, C 1. pignent red 168, C.|. pignent
red 170, Chelowignent red 171, C. |I. pignent red 175, C|. pignent red 176,
Cl. pignent red 177, C. 1. pignment red 178, C. 1. -8- pignent red 179, C. |

pi gment r ecdRABAL o - seighehve réompastt ion| fopi Gaeningedol87edCLayepi gnent
red 202, C 1. pignent red 206, C |I. pignent red 207, C I. pignent red 209,
C.l. pignent red 2, R3gmerdi gnent red 220, C. 1. pigment red 221, C 1.

pignent red 224, C.1. pignent red 242, C|. pignment red 243, C. 1. pignent
red 254, C. 1. In the present invention, the pigment is not

particularly limited as long as it contains at least one
pigment selected from the group consisting of red
pigments, green pigments and blue pigments. Either an
organic pigment or an inorganic pigment may be used. Of
them, the organic pigment is particularly preferred since
the color filter requires emission of highly-pure and
highly transmissible color and heat resistance.

Examples of the organic pigment may include
compounds classified in pigments based on the Color Index,
and more specifically, the compounds assigned with the
Color Index (C.I.) numbers as set forth below.

[0013]

As the red pigments, 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
166, C.I. pigment red 168, C.I. pigment red 170, C.I.
pigment red 171, C.I. pigment red 175, C.I. pigment red

176, C.I. pigment red 177, C.I. pigment red 178, C.I.



pi gnent red 255, C.I. pignent red 262, C. |I. pignent red 264 and C. I

pi gnment red 272; [0014] As the green pignents, C 1. pignent green 7, C |
pi gnent green 36 and C.|I. pignent green 58; As the blue pignments, C. |

pi gmrent blue 15, C. 1. pignment blue 15:3, CI. pignment blue 15:4, C |
pignent blue 15:6, C.|. pigrment blue 6® and C.1. pignent blue 80. Usually
in preparing a radiation-sensitive conposition for formng a colored | ayer
inred, green or blue, toning is generally performed by using a yell ow

pi gment, a piguder prgdrem s and. Dt het Smefix appd ess b hegeofl pigekddersgecifically
those assigned with the Color Index (C1.) Nunbers as set forth bel ow.

[0015] C. li189j gmEn! pyedthent 12ed A 47, pCgrenpiyeéhowrdd, 2621 . c.pi.gnent yel | ow
14, C. 1. pignment yellow 17, C. 1. pigment vyellow 20, CI. pignment yellow 24,
C.|. pignmentigmddtowsd, 204 |C. Di gnemtenyel tedv 567, CCLI. ppgograhtyekbow 83,
Cl. pignent yellow 93, CI. pigment yellow 109, C.I. pignent vyellow 110,
Cl. pigmen20yelt on 13Byment . red gieht ¢ell opigmént 188d 220, Qigoent yel | ow
150, C. I. pignent yellow 153, C. I. pignment yellow 154, C. |I. pignent yellow
155, C |. migewent ¥edl|221 168, IC pigpeghentdy224owC 168 maduent. regi gnent
yel low 211; C.I. pignment orange 5, C . pignent orange 13, C.|. pignent
orange 14, 1. ®ipnepiguerhgec@424% |C. pi gpegment red 254, C.I.
pigment red 255, C.I. pigment red 262, C.I. pigment red
264 and C.I. pigment red 272;
[0014]
As the green pigments, C.I. pigment green 7, C.I.
pigment green 36 and C.I. pigment green 58;
As the blue pigments, C.I. pigment blue 15, C.I.
pigment blue 15:3, C.I. pigment blue 15:4, C.I. pigment
blue 15:6, C.I. pigment blue 60 and C.I. pigment blue 890.
Usually in preparing a radiation-sensitive
composition for forming a colored layer in red, green or
blue, toning is generally performed by using a yellow
pigment, a purple pigment and others. Examples thereof
include specifically those assigned with the Color Index
(C.I.) Numbers as set forth below.
[0015]
C.I. pigment yellow 12, C.I. pigment yellow 13, C.I.
pigment yellow 14, C.I. pigment yellow 17, C.I. pigment
yellow 20, C.I. pigment yellow 24, C.I. pigment yellow 31,
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



orange 34, C. 1. pignent orange 36, C. |I. pignent orange 38, C. 1. pignment
orange 40, C |. pignent orange 43, C . pignent orange 46, C. |. pignent
orange 49, C.|I. pignent orange 61, C 1. pignment orange 64, C 1. pigment
orange 68, C.l1. pignent orange 70, C. I. pignent orange 71, C . pignent
orange 72, C. 1. pignent orange 73 and G- pi gnent orange 74; [0016] C. |
pignment violet 1, C.I. pignent violet 19, CI. pignent violet 23, C 1.

pi gnent violet 29, CI. pignent violet 32, C 1. pignment violet 36 and C. |I.
pi gmrent violxd, S8r. Gigmenmgnpatldk oveio 23c and € dmept gpeDLoWl 0vm, 25; and

CI. pignent black 1 and C.I. pignment black 7. These organic pignments can be
used al one ©rI apomentxtyErlol 150, orf. Inreidheneofel 801755, CE.These organic
pi gnents, at |east one pignment selected fromthe group consisting of C. I
pi gnent redidmeht Gréllqw gnéhi € ell. 2dPgmént . ypl joenlegedn@s54,.1C. 1. pi gnent
green 7, C. 1. pignent green 36, CI. pignment - 10 green 58, C I. pignent
bl ue 15: 3, widgnmemi gnehtowl|2115:4, C.|I. pignent blue 15:6, C I. pignment
blue 60, C.I. pignment blue 80, C|. pigment yellow 83, C |. pignment vyellow
138, C. |. pignedt. yeldigmeld ormgrde fi.grifent. yeldment IBBnge (13 pignent yel | ow
180 and C.I. pignment violet 23, is preferred.
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 49, 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.
pigment orange 72, C.I. pigment orange 73 and C.I.
pigment orange 74;
[0016]
C.I. pigment viclet 1, C.I. pigment violet 19, C.I.
pigment violet 23, C.I. pigment violet 29, C.I. pigment
vioclet 32, C.I. pigment violet 36 and C.I. pigment violet
38;
C.I. pigment blown 23 and C.I. pigment blown 25; and
C.I. pigment black 1 and C.I. pigment black 7.
These organic pigments can be used alone or as a
mixture of two or more thereof.
[0017]
Of these organic pigments, at least one pigment
selected from the group consisting of C.I. pigment red

177, C.I. pigment red 242, C.I. pigment red 254, C.I.

pigment green 7, C.I. pigment green 36, C.I. pigment



(0018] In the present invention, the organic pignent can be purified by a
re-crystallization nmethod, a re- sedinentation nethod, a solvent cleaning
met hod, a sublimtion nmethod, a vacuum heating nethod or a conbi nation
thereof and then put in use. [0019] Exanples of the inorganic pignment may
include titanium oxide, barium sulfatéel ¢al cium carbonate, zinc white,
| ead sul fate, yellow | ead, zinc yellow, red iron oxide (iron oxide red
(r1rr)), cadmumred, ultramarine blue, iron blue, chrom c oxide green
cobalt greemeemvesd, GiEelpidmémnibbudbdl 88k3, sgnI hesigedntrbhubl ask4and
carbon bl ack. These inorganic pignents can be used alone or as a mxture
of two or nOrE. tihegreait HDOR0]5: &ur€her , pigmehe pliesefd, i dvE@ntion, one or
nore dyes and natural colorants nay be used in combination with the above
pi gnments, asigresuedoly©02q] C€.11 pigmehe peésewt 88 nvénli opignketpi gnent nmay
be used after the surface of the particles thereof is nodified wth a
pol ymer if yeblewdl3Exdppl espbimeme pol yoerlddr Cue Phamedtfyeadowhe
surface of the pignent particles may include polymers described in
JP- A- 8- 2598780 arfé- Farrigment yyekley boP yaedsCof - oPigosBEsVieledi 8persi ng
pi gment ,
is preferred.
[0018]
In the present invention, the organic pigment can be
purified by a re-crystallization methed, a re-
sedimentation method, a solvent cleaning method, a
sublimation method, a wvacuum-heating method or a
combination thereof and then put in use.
[0019]
Examples of the inorganic pigment may include
titanium oxide, barium sulfate, calcium carbonate, zinc
white, lead sulfate, yellow lead, zinc yellow, red iron
oxide (iron oxide red (III)}, cadmium red, ultramarine
blue, iron blue, chromic oxide green, cobalt green, invar
steel, titanium black, synthesized iron black and carbon
black.
These inorganic pigments can be used alone or as a
mixture of two or more thereof.
[0020]
Further, in the present invention, one or more dyes
and natural colorants may be used in combination with the

above pigments, as needed.

[0021]



particles available in the market. [0022] |In the present invention, the
content of the pignent (A) is usually 30 to 60 wt% and preferably 30 to 50
wt % based on the total weight of the conposition except the solvent (F)
according to the present invention in grder to obtain sufficient
chromaticity and devel opnment property.ll-'(B) D spersant - [0023] As the
di spersant (B) in the present invention, an appropriate dispersant such as
a cationic, anionic, nonionic or anphoteric dispersant can be used.
However, to statl ehdl spersstf ilinergritgrent e tpicdesnt Wi glbeansed eal i ze a
color liquid crystal display device providing a high contrast ratio
exceedi ng 1006k A, tlee displacantdf halvé ngaraidlgh eheneofal sembie¢Feedaft er
referred to as a "high am ne-value dispersant) of 70 to 400 (unit: ngKOH g)
is preferablyh copalyesr anfl destredef énalriplesa afi dper gamtymdravieng an am ne
value of 70 to 200 is contained. The am ne value used herein refers to a
val ue (ng) wée KOH mediPyingithe | suefpie abEnthe opHPleneguaredciesnmayral i ze a
di spersant solid content (1 g). [0024] Exanples of the high am ne-val ue
di sper sant mludmcﬁmﬂ%pg@ kihed (mohP vt &t 2be8¢enavdt vargsws ani ne
value = 74, manufactured by BYK Chem e (BYK)); Disperbyk
types of polymers or oligomers for dispersing pigment
particles available in the market.
[0022]
In the present invention, the content of the pigment
(A) is usually 30 to 60 wt%, and preferably 30 to 50 wt%
based on the total weight of the composition except the
solvent (F) according to the present invention in order
to obtain sufficient chromaticity and development
property.
- (B) Dispersant -
[0023]
As the dispersant (B) in the present invention, an
appropriate dispersant such as a cationic, anionic,
nonionic or amphoteric dispersant can be used. However,
to stably disperse fine pigment particles, which can
realize a color liquid crystal display device providing a
high contrast ratio exceeding 1000:1, a dispersant having
a high amine value (hereinafter referred to as a "high
amine-value dispersant) of 70 to 400 (unit: mgKOH/g) is
preferably contained and more preferably, a dispersant

having an amine value of 70 to 200 is contained. The

amine value used herein refers to a value {mg) of KOH,



108 (non-vol atile content = 97% amne value = 71, manufactured by BYK
Chem e (BYK)); D sperbyk 140 (non- volatile content = 520, am ne value = 76,
manuf actured by BYK Chemie (BYK)); Disperbyk 142 (non-volatile content =
60% ani ne val ue = 43, manufactured by BYK Chemie (BYK)); Disperbyk 145
(non-vol atile content = 1000, amine vallfe = 71, manufactured by BYK Chenie
(BYK)); Disperbyk 2150 (non-volatile content = 52% am ne value = 57,
manuf act ured by BYK Chenie (BYK)); and AJI SPER PB-711 (non-vol atile content
= 40% ani ngn¥Vah UEs —eqébva I@ntf a6t e edr&yufi-éaopet et Bg1Igehgo Co., Inc.).
[ 0025] Exanpl es of the dispersant except the high am ne- val ue di spersant
may i ncl uded pobyoxaet hybene ebkyénet herg) . such as pol yoxyet hyl ene | auryl

et her, pol yoxyethylene stearyl ether and pol yoxyet hyl ene ol eyl ether;

pol yoxyet hy[®t®s gl kyl phenyl ethers such as pol yoxyet hyl ene-n-octyl phenyl

et her and pol yoxyet hyl ene- n-nonyl phenyl ether; polyethylene glycol
di-fatty acid ocbtemslesucdt ashepdiiagdt aniare- i Wl dibpersatte wang

pol yet hyl ene gl ycol distearate; sorbitan fatty acid - 13 esters; fatty acid
modi fi ed polyebtde sDisperhyk ylaén teonnpdlét etle pobytent hanés¥andmine

pol yet hyl enei mi nes. Exanples of the dispersant other than them nmay include,
by trade raakye kP T(4mndnefacedrey Shi BYEt Shetheni B¥K) Co. Dikpdrbyk Pol yfl ow
(manuf actured by Kyoei sha Chemical Co., Ltd.), F top (manufactured by
Tochem Pr odi@é8 s{men1;vetatile Mgattert = 97%, amine value = 71,

manufactured by BYK Chemie (BYK)); Disperbyk 140 (non-
volatile content = 52%, amine value = 76, manufactured by
BYK Chemie (BYK)); Disperbyk 142 (non-volatile content =

60%, amine value

43, manufactured by BYK Chemie (BYK));

I

Disperbyk 145 (non-volatile content = 100%, amine value
71, manufactured by BYK Chemie (BYK));

Disperbyk 2150 (non-volatile content = 52%, amine value

57, manufactured by BYK Chemie (BYK)); and

AJISPER PB-711 {(non-volatile content 40%, amine value

45, manufactured by Ajinomoto Fine-Techno Co., Inc.).
[0025]

Examples of the dispersant except the high amine-
value dispersant may include polyoxyethylene alkyl ethers
such as polyoxyethylene lauryl ether, polyoxyethylene
stearyl ether and polyoxyethylene oleyl ether;
polyoxyethylene alkyl phenyl ethers such as
polyoxyethylene-n-octylphenyl ether and polyoxyethylene-
n-nonyl phenyl ether; polyethylene glycol di-fatty acid
esters such as polyethylene glycol dilaurate and

polyethylene glycol distearate; sorbitan fatty acid



(manuf actured by DI C corporation), Florard (manufactured by Sumtono 3M,
Asahi guard, Surflon (manufactured by Asahi dass Co., Ltd.),

Di sperbyk-101, D sperbyk-103, Disperbyk-110, D sperbyk-111, D sperbyk-160,
Di sperbyk- 161, Disperbyk-162, D sperbyk-163, D sperbyk-164, D sperbyk-165,
Di sper byk- 166, Di sperbyk-170, Di sperbyk3 182, Di sperbyk-2000,

D sper byk-2001, Disperbyk-2020 (nmanufactured by BYK Chem e (BYK));

Sol sperse 55000, Sol sperse 12000, Sol sperse 17000, Sol sperse 20000,

Sol sperse 22800k s Sof Sey Sec 24 0ROH i S0é8 PEs e 2HEPH R e r Sob sPeamend6000,
Sol sperse 27000, Sol sperse 28000 (manufactured by The Lubri zol

Cor por at i omod HFAd 60 BRikAe t Hand £G4 chelyetthg) enandiAds SPExANp B2d, AJl SPER
PB-822 (nmanufactured by Ajinonoto Fine-Techno Co., Inc.). In the present

i nvention, dhese disygsrssantts clenebethars echah ongy oinasude m kyyuteadé two or
nore thereof. [0026] In the present invention, the content of the

di spersant name erfki® Ohamofactecoed epy $hiprBfeuabhgmicad C60, patds) by wei ght,
nore preferably 3 to 50 parts by weight based on 100 parts by wei ght of the
pi gnent (APokvEldaw (marwpatiasedfbytByegbsha aBhenigaindodevetdphent
property of a conposition. [0027] - (C) Alkali-soluble resin 1In the
present i nveeR i tmnufrctiked i by ol edhem rBseducte) Cos, nbtdpays t MagkleFy linited

as long as it serves as_a '
(manufactured by DIC corporation), Florard (manufactured

by Sumitomo 3M}, Asahi guard, Surflon (manufactured by
Asahi Glass Co., Ltd.), Disperbyk-101, Disperbyk-103,
Disperbyk-110, Disperbyk-111, Disperbyk-160, Disperbyk-
161, Disperbyk-162, Disperbyk-163, Disperbyk-164,
Disperbyk-165, Disperbyk-166, Disperbyk-170, Disperbyk-
182, Disperbyk-2000, Disperbyk-2001, Disperbyk-2020
{manufactured by BYK Chemie (BYK)); Solsperse S5000,
Solsperse 12000, Solsperse 17000, Solsperse 20000,
Solsperse 22000, Solsperse 24000, Solsperse 24000GR,
Solsperse 26000, Solsperse 27000, Solsperse 28000
(manufactured by The Lubrizol Corporation), EFKA46, EFKA
47 {(EFKA chemicals), and AJISPER PB-821, AJISPER PB-822
{(manufactured by Ajinomoto Fine-Techno Co., Inc.).

In the present invention, these dispersants can be
used alone or as a mixture of two or more thereof.
[0026]

In the present invention, the content of the
dispersant in terms of solid content is preferably 1 to
60 parts by weight, more preferably 3 to 50 parts by

weight based on 100 parts by weight of the pigment (A) in



bi nder for the pignent (A) and it has solubility to a devel oper to be used
in a devel oping step for manufacturing a color filter, particularly
preferably, to an al kaline developer. O such resins, an al kali-soluble
resin having a carboxyl group is preferred. In particular, a copolyner
cont ai ni ng a carboxyl group (hereinéfﬁér‘referred to as a "carboxyl
group-containing copolyner”) is preferred, which is a copol yner of an
unsaturated ethylene nononer (hereinafter referred to as a "carboxyl
gr oup- cont aj Néwish LSt of ad estrapaoseab) 11 epniuad ndege Dopment nprepeathoxylic
groups and anot her co- polynerizabl e unsaturated ethyl ene nononer
(herei naft esf arefmpoedtionas a "co-pol yneri zabl e unsaturated nononer").
[ 0028] Exanpl es of the carboxyl group-containing unsaturated nononer nay
i ncl ude: unB@@2itkt ed nonocar boxylic acids such as (neth)acrylic acid,
crotonic acid, a-chloroacrylic acid and cinnam c acid; unsaturated
di carboxylic aci-ds(@r Aaidr-istelsiilwenssfirsuch as maleic acid, maleic
anhydride, fumaric acid, itaconic - 15 acid, itaconic anhydride, citraconic
aci d, citraconi dn ity drederdnd nussdcioni ¢ o dilkalivadeitbe egher
unsaturated polycarboxylic acids or_ _anhydrides thereof;
mono[ (et h) #er yi ek yRa Kyl qubsr by sl nitedad@entony asgher sepve§casbaxylic
aci ds such as nono[ 2- . . o

binder tor the pigment (A) and it has solubility to a

developer to be used in a developing step for

manufacturing a color filter, particularly preferably, to

an alkaline developer. Of such resins, an alkali-soluble

resin having a carboxyl group is preferred. 1In

particular, a copolymer containing a carboxyl group

(hereinafter referred to as a "carboxyl group-containing

copolymer"} is preferred, which is a copolymer of an

unsaturated ethylene monomer (hereinafter referred to as

a "carboxyl group-containing unsaturated monomer")

containing one or more carboxylic groups and another co-

polymerizable unsaturated ethylene monomer (hereinafter,

referred to as a "co-polymerizable unsaturated monomer"}).

[0028]

Examples of the carboxyl group-containing

unsaturated monomer may include:

unsaturated monocarboxylic acids such as (meth)acrylic

acid, crotonic acid, a-chloroacrylic acid and cinnamic

acid;

unsaturated dicarboxylic acids or anhydrides thereof such

as maleic acid, maleic anhydride, fumaric acid, itaconic



(et h) acryl oyl oxyet hyl] succinate and nono[2 (neth) acryl oyl oxyet hyl ]
pht hal ate; and nono(neth)acrylates of a pol ynmer having a carboxyl group
and a hydroxyl group on the both ends such as w carboxypol ycaprol actone
nmono(net h)acryl ate. O these carboxyl group-containing unsaturated
nononers, nono[ 2-acryl oyl oxyet hyl] succihate and nono[2- acryl oyl oxyet hyl ]
pht hal ate are commercially avail able wunder the trade nanmes of |ight ester
HOA-M5 and |ight ester HOA-MPE (both are manufactured by Kyoeisha Chenica
Co., Ltd.),a¢bgpertivehyc dfieyabdie, coibpxybngeodpiapntat phBgntgsat urated
nononers can be used alone or as a mxture of two or nore thereof. [0029]
Fur t her nor eanlexdnpiesamd hdeaconpol yokdi zabl e unsat urated nononer may
i nclude mal ei m de; N-substituted nmal ei m des such as N phenyl mal ei m de, N-o-
hydr oxyphenyt ived bemfi dexy N glady dnoxypheayédeapelpedeboRlypic acids or
hydr oxyphenyl nal ei m de, N-benzylmaleimde, N - 16 cycl ohexyl mal ei m de,
N-succi ni m ayhy@ nddei tiieleedBEnzoate, N-succi ni m dyl -4-mal ei m de butyrate,
N-succi ni m dyl - 6- nal ei m de caproate, N-succinimdyl-3-maleimnmde propionate
and N- (acrineny [ jmetll acuel ontoxrelky V] ngstevapotindsvalient asrshypbee,
a-met hyl styrene, o-vinyltoluene, mvinyltoluene, p-vinyltoluene, p-
polycarboxylic acids such as mono[2-
(meth)acryloyloxyethyl] succinate and mono(2-
{meth)acryloyloxyethyl] phthalate; and
mono (meth)acrylates of a polymer having a carboxyl group
and a hydroxyl group on the both ends such as o-
carboxypolycaprolactone mono(meth)acrylate.
Of these carboxyl group-containing unsaturated
monomers, monof[2-acryloyloxyethyl] succinate and mono(2-
acryloyloxyethyl] phthalate are commercially available
under the trade names of light ester HOA-MS and light
ester HOA-MPE (both are manufactured by Kyceisha Chemical
Co., Ltd.), respectively.
The above carboxyl group-containing unsaturated
monomers can be used alone or as a mixture of two or more
thereof.
[0029]
Furthermore, examples of the co-polymerizable
unsaturated monomer may include
maleimide;
N-substituted maleimides such as N-phenylmaleimide, N-o-
hydroxyphenylmaleimide, N-m-hydroxyphenylmaleimide, N-p-

hydroxyphenylmaleimide, N-benzylmaleimide, N-



chl orostyrene, o-nethoxystyrene, m nethoxystyrene, p- nethoxystyrene,

p- hydr oxy-a- net hyl styrene, o-vinyl benzyl nethyl ether, mvinyl benzyl nethyl
et her, p-vinyl benzyl nmethyl ether, o-vinylbenzyl glycidyl ether,

m vi nyl benzyl gl ycidyl ether and p-vinyl benzyl glycidyl ether; indenes such
as indene and 1-nethylindene; [0030]- difsaturated carboxylic acid esters
such as nethyl (neth)acrylate, ethyl (neth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl (neth)acrylate, i-butyl

R o e g
TRkt R R e

4- hydrOXybqﬂyielﬁiﬁ%rﬁﬁﬁfdé@ée NaéuM&lﬁﬂﬁi@}ﬁcﬁYﬁéiglmbﬁgzﬁkoFlonate

(meth)acryl ate, cyclohexyl (neth)acrylate, phenyl )acryl at e,

2- met hoxyetdwd N Deidn2€1NyBf BaldimpPAenoxyet hyl (neth)acrylate
met hoxydi et hyl enegl ycol (neth)acryl ate, methoxytriethyl eneglycol

(”Eth)acrylé%éhatlé7v1nf? %@uﬂ@gl§@@H|¥§0£t§F§ﬁQ)a&LME€h§lstyrene
met hoxydi propyl enegl ycol (neth)acrylate, 1sobornyl (neth)acrylate

tricycl o[ 5.2-1i8¢Z 6 Desae; 8m¥$1n§nﬁéhﬁéﬁéy|plﬁlnﬁlﬁMﬂﬁ@ﬁﬁ ; 3pphenoxypr opyl

(meth)acrylate, glycerol nono(neth)acrylate, ydr oxyphenyl

(et h) acr yl et ok FExmodi &+ et hory 8} peeye ot @-Béthoxystyrene, p-
methoxystyrene, p-hydroxy-a-methylstyrene, o-vinylbenzyl
methyl ether, m-vinylbenzyl methyl ether, p-vinylbenzyl
methyl ether, o-vinylbenzyl glycidyl ether, m-vinylbenzyl
glycidyl ether and p-vinylbenzyl glycidyl ether;
indenes such as indene and l-methylindene;
[0030]
unsaturated carboxylic acid esters such as methyl
{(meth)acrylate, ethyl (meth)acrylate, n-propyl
{(meth)acrylate, i-propyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl {(meth)acrylate, 2-ethylhexyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-
hydroxybutyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, allyl (meth)acrylate, benzyl
(meth)acrylate, cyclohexyl (meth)acrylate, phenyl
(meth)acrylate, 2-methoxyethyl {(meth)acrylate, 2-
phenoxyethyl (meth)acrylate, methoxydiethyleneglycol

(meth)acrylate, methoxytriethyleneglycol (meth)acrylate,



paracunyl phenol; [0031] wunsaturated am noal kyl carboxyl ates such as

2-am noethyl (meth)acrylate, 2-dinethylam noethyl (neth)acrylate, 2-

am nopropyl (neth)acrylate, 2-dinethylam nopropyl (neth)acrylate,

3-am nopropyl (neth)acrylate and 3- di net hyl am nopropyl (neth)acryl ate;
unsaturated glyci dyl carboxyl ates suchlds Jglycidyl (meth)acrylate; vinyl
car boxyl ates such as vinyl acetate, vinyl propionate, vinyl butyrate and
vi nyl benzoate; unsaturated ethers such as vinyl nethyl ether, vinyl ethyl

et her and aﬁégﬁog%p@5§§jeﬁ%§my¢oyiumétﬁy@@fpgag@npounQS such as
(meth)acrylonitrile, a- chloroacrylonitrile and vinylidene cyanide;

unsat ur at etnethsbepd Spedoebe dF1 PgaT T yhethdgerat agdl| of sapbyham de and
N- 2- hydroxyet hyl (neth)acrylam de; aliphatic conjugated di enes such as
1, 3- but adi eteth) sepy katee antr oy o1 ops enel . @hl] dacanrBrpher s each having a
nmono( net h) acryl oyl group at an end of a polyner nol ecul e chain such as
pol yst yr ene{met HBacyppl yiret h+hydediy at+yhatexypobyyh- bueyh) foeybraeryl ate
and pol ysi | oxane. These co-pol yneri zabl e unsat urat ed nononers can be used
al one or asghy®ewxdLlirecmd (meoh bacnplat¢ het ebfdrokPPBehyA preferred exanpl e of
t he car boxyl group-containing

{meth)acrylate and EO-modified (meth)acrylate of

paracumyl phenol;

[0031]

unsaturated aminocalkyl carboxylates such as 2-aminocethyl

(meth)acrylate, 2-dimethylamincethyl (meth)acrylate, 2-

aminopropyl (meth)acrylate, 2-dimethylaminopropyl

(meth)acrylate, 3-aminopropyl (meth)acrylate and 3-

dimethylaminopropyl (meth)acrylate;

unsaturated glycidyl carboxylates such as glycidyl

{(meth)acrylate;

vinyl carboxylates such as vinyl acetate, vinyl

propionate, vinyl butyrate and vinyl benzoate;

unsaturated ethers such as vinyl methyl ether, vinyl

ethyl ether and allyl glycidyl ether;

vinyl cyanide compounds such as {meth)acrylonitrile, a-

chloroacrylonitrile and vinylidene cyanide;

unsaturated amides such as (meth)acrylamide, o-

chloroacrylamide and N-2-hydroxyethyl (meth)acrylamide;

aliphatic conjugated dienes such as 1,3-butadiene,

isoprene and chloroprene; and

macromonomers each having a mono(meth)acryloyl group at

an end of a polymer molecule chain such as polystyrene,



copolynmer in the present invention is a copolyner (hereinafter referred to
as a "carboxyl group-containing copolynmer (d) "), of (cl) a carboxyl
group-contai ning unsaturated nononer, which contains (nmeth)acrylic acid as
an essential conponent and optionally contains nonof[ 2-

(et h) acryl oyl oxyet hyl ] succi nate and/ dr co- carboxypol ycapr ol act one
nono(net h)acryl ate; (c2) the N- substituted nmalei mde; and (c3) at |east one
of other polynerizable unsaturated nononers selected fromthe group

consi sting ©b1vhaf I8P, (AebB) A¥L-GLYEENEROD thbQ%S%i amEehh¥ksiyaese, methyl
(meth)acrylate, n-butyl (meth)acrylate, 2-ethylhexyl (nmeth)acrylate, 2-

hydr oxyet hyind nedhyaciykahe, allyl (neth)acrylate, benzyl (neth)acrylate,
gl ycerol mono(neth)acryl ate, 4- hydroxyphenyl (neth)acrylate, EO nodified
(nmeth)acryl ate THegarasuyl ynheiwdb 14 olysd il eiee datsoomeDs et an nbe
pol ynmet hyl (meth)acryl ate macronmononer. (0033] Specific exanples of the
car boxyl grospd cahdraée nbhgas capeiynere (€F) twayoprabeeabhyrenél.ude - 19
(meth)acrylic acid/ N-phenyl nal ei mi de/ styrene/ benzyl (nmeth)acrylate
copol yners, [¢o®2h) acrylic acid/ Nm hydroxyphenyl nmal ei m de/ styrene/ benzyl
(meth)acrylate copolynmers, (neth)acrylic acid/ N p-
hydr oxyphenyl nalZeipnafsdsted eredtehe ¢ f (et adrytat egroup-containing
copolymer in the present invention is a copolymer
{hereinafter referred to as a "carboxyl group-containing
copolymer (Cl} "), of {(cl) a carboxyl group-containing
unsaturated monomer, which contains (meth)acrylic acid as
an essential component and optiocnally contains mono2-
(meth)acryloyloxyethyl] succinate and/or o-
carboxypolycaprolactone mono(meth)acrylate; (c2) the N-
substituted maleimide; and (c3) at least one of other
polymerizable unsaturated monomers selected from the
group consisting of styrene, a-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, 4-
hydroxyphenyl (meth)acrylate, EO-modified (meth)acrylate
of paracumyl phenocl, polystyrene macromonomer and
peolymethyl {(meth}acrylate macromonomer.
[0033]

Specific examples of the carboxyl group-containing

copolymer (Cl) may preferably include



copolynmers, (neth)acrylic acid/ N cycl ohexyl mal ei mi de/ styrene/ benzyl
(meth)acryl ate copol yners, (neth)acrylic acid/ N phenyl nal ei m de/ a-

met hyl st yrene/ benzyl (neth)acrylate copolyners, (neth)acrylic

aci d/ N- phenyl mal ei m de/ styrene/ n-butyl (neth)acryl ate copol yners,
(neth)acrylic aci d/ N-phenyl mal ei mi de/stiyr ene/ 2- et hyl hexyl (neth)acryl ate
copol yners, (meth)acrylic acid/ N phenyl nal ei m de/ p- hydr oxy- a-

met hyl st yrene/ benzyl (neth)acrylate copolyners, (neth)acrylic

aci d/ N- phenyhereth g i fE] St ad et Nolethyl ma (dBhhdagsabfe CBRALYNES S,
(meth)acrylic acid/ N phenyl mal ei m de/ styrene/ 2-et hyl hexyl (neth)acryl ate

copol yners, (e ha@cyvate espslMehenyl mal ei m de/ styrene/ 2- hydroxyet hyl
(meth)acryl ate/ benzyl (nmeth)acrylate copolyners, (neth)acrylic
aci d/ N- phenythareth ed e gie] Stae eddibenzyl  (neth)acryl ate/ gl ycer ol
nono( et h) acryl ate copolyners, - 20 - (meth)acrylic acid/Np
hydr oxy phenyydedejpheiey shyl eirl dehzyyrefjagbdnapt ykatehphyeelate
nono( et h) acryl ate copol yners, (neth)acrylic
aci d/ N- phensppml wnemwsle/ st yr ene/ phenyl (et h) acryl at e/ 2- hydr oxyet hyl
(et h)acryl ate/ pol ystyrene macronononer copolyners, (neth)acrylic
aci d/ N- phen{mefeh sd euybl ot 3¢ e gheny|
hydroxyphenylmaleimide/styrene/benzyl (meth)acrylate
copolymers,
(meth)acrylic acid/N-cyclohexylmaleimide/styrene/benzyl
(meth)acrylate copolymers,
{meth)acrylic acid/N-phenylmaleimide/o-
methylstyrene/benzyl {(meth})acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-butyl
(meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/2-ethylhexyl
(meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/p-hydroxy-o-
methylstyrene/benzyl (meth)acrylate copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/n-butyl
(meth)acrylate copolymers,
{meth)acrylic acid/N-phenylmaleimide/styrene/2-ethylhexyl
(meth)acrylate copolymers,
{(meth)acrylic acid/N-phenylmaleimide/styrene/2-
hydroxyethyl (meth)acrylate/benzyl (meth)acrylate
copolymers,
(meth)acrylic acid/N-phenylmaleimide/styrene/benzyl

(meth}acrylate/glycerol mono (meth)acrylate copolymers,



(et h)acryl at e/ 2- hydr oxyet hyl (et h)acryl at e/ pol ynet hyl methacryl ate

macr onononer copol yners, (neth)acrylic acid/ nono[ 2-(nmeth) acryl oyl oxyet hyl ]
succi nat e/ N- phenyl nmal ei mi de/ styrene/ benzyl (meth)acrylate copolyners,
(meth)acrylic acid/ nono[ 2- (net h)acryl oyl oxyet hyl ]

succi nat e/ N- p- hydr oxyphenyl mal ei m de/’s ene/ benzyl (nmeth)acrylate

copol yners, (nmeth)acrylic acid/ nono[2-(nmeth) acryl oyl oxyet hyl ]

succi nat e/ N-phenyl mal ei m de/ styrene/allyl (neth)acrylate copolyners,

(et h) acryl (wetig) &6 FPNDE 22 1@ RYIpacryl oyl oxyet hyl ]

succi nat e/ N- cycl ohexyl mal ei m de/ styrene/allyl (nmeth)acrylate copol yners,
(et h) acr yl hegd esivib eyl Za {abhbdacs yogheoXyehhyl] succi nate/ N-

cycl ohexyl mal ei m de/ styrene/ benzyl (nmeth)acrylate copolynmers, (nmeth)acrylic
aci d/ w car bémgtpo)] ycep! ot @ty bypesrobnoéneithe ) ytaytddencopdlymers,

hydr oxyphenyl mal ei m de/ st yrene/ benzyl (meth)acrylate copolyners,

(et h) acr yl inetle] aktvy Lhe baxyp N ychenvlaat etmidapavymend) pbeniat e/ N- p-

hydr oxyphenyl nal ei m de/ st yrene/ benzyl (meth)acrylate copolyners,

(et h) acr yl inetis) a¢ vy bar9oXypyiyerpeohutt onethbaorylate/polystyrene

(et h) acryl at e/ N- phenyl mal ei m de/ st yrene/ benzyl
macromonomer copolymers,

(meth)acrylic acid/N-phenylmaleimide/styrene/phenyl
(meth)acrylate/2-hydroxyethyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymers,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/benzyl (meth)acrylate
copolymers,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-p-hydroxyphenylmaleimide/styrene/benzyl
(meth)acrylate copolymers,

(meth}acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-phenylmaleimide/styrene/allyl (meth)acrylate
copolymers,

(meth)acrylic acid/mono [2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/styrene/allyl
(meth}acrylate copolymers,

(meth)acrylic acid/mono[2- (meth)acryloyloxyethyl]
succinate/N-cyclohexylmaleimide/styrene/benzyl
(meth)acrylate copolymers,

{meth)acrylic acid/m-carboxypolycaprolactone

mono (meth) acrylate/N-m-



(meth)acryl ate/ gl ycerol nmono(neth)acryl ate copol yners and (neth)acrylic

aci d/ w car boxypol ycapr ol act one nono

(et h) acryl at e/ N- p- hydr oxyphenyl mal ei m de/ st yr ene/ benzyl
(meth)acryl ate/ gl ycerol nono(neth)acryl ate copolyners. [0034] Exanples of a
car boxyl group-contai ni ng copol yner 'é%@eﬁt t he carboxyl group-containing
copolynmer () may include (neth)acrylic acid/ nmethyl (neth)acrylate
copolymers, (neth)acrylic acid/benzyl (meth)acrylate copol yners,

(et h) acr ylhed aex @b Rety oy oh e / £ bpi énelbyhey e/ asek) actyeabyacryl ate
copolynmers, (nmeth)acrylic acid/ methyl (nmeth)acrylate/polystyrene

macr onononetopopphgrer s, (nmeth)acrylic acid/ nethyl (meth)acryl ate/ pol ynet hyl
nmet hacryl at e nacronononer copolynmers, (neth)acrylic acid/ benzyl

(et h) acryl atet pohysyyieneci dpor oapborepolopabyokastone22 (neth)acrylic

aci d/ benzyl (neth)acryl ate/ polynmethyl nethacryl ate macronononmer copol yners,
(et h) acr ylienabneit 12> sy bxiyeiFyp- (met h) acryl at e/ benzyl

(et h)acryl at e/ pol ystyrene nmacronmononer copolynmers and (neth)acrylic

aci d/ 2- hydriexdeerypbhe¢met t) beivyl e &% bereye/beneyh) doeyhheerporyaet hyl

met hacryl ate nmacronononer copol yners. [0035] In the carboxyl

gr oup- cont FPPAEYRDHDI yrer, t he

(meth)acrylic acid/m-carboxypolycaprolactone mono
{meth)acrylate/N-phenylmaleimide/styrene/benzyl
(meth)acrylate/glycerol mono{meth)acrylate copolymers and
{meth)acrylic acid/e-carboxypolycaprolactone mono
(meth)acrylate/N-p-hydroxyphenylmaleimide/styrene/benzyl
(meth)acrylate/glycerol mono{(meth)acrylate copolymers.
[0034]

Examples of a carboxyl group-containing copolymer
except the carboxyl group-containing copelymer (Cl) may
include
(meth)acrylic acid/methyl (meth)acrylate copolymers,
(meth)acrylic acid/benzyl (meth)acrylate copolymers,
(meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate copolymers,

(meth)acrylic acid/methyl (meth)acrylate/polystyrene
macromonomer copolymers,

(meth)acrylic acid/methyl (meth)acrylate/polymethyl

methacrylate macromonomer copolymers,

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

macromonomer copolymers,



copol ynmeri zation ratio of a carboxyl group-containing unsaturated nononer
is preferably 5 to 50 wt% and nore preferably, 10 to 40 wt% Wen the
copolynmerization ratio hereinis less than 5 % the solubility of the
resul tant radi ation-sensitive conposition to an al kaline devel oper is
likely to decrease. On the other hand, 4then the copol ynerization ratio
exceeds 50 wt% the solubility to the alkaline devel oper becones
excessively large. As a result, when a devel opi ng operation is perfornmed

wth the a'(t@ﬁhﬁ@cﬂ?l@é%@ld/l@éﬁ@*? Kﬂéﬁh)&cﬁ?ﬂht@f/%oﬁfrﬂ&ﬁ 1substrate and
the surface filmof the pixels is likely to be rough. [0036 In the

present i nveathadry Batarhaxybngrioupr eopbaimeng, copol yner obtai ned by
copol yrmeri zing an unsaturated conpound having a hydroxy group such as 2-
hydr oxyet hylmé tiel dpegl yt abeid 52 r kpdtedyathpl atmethsatuyated /beaeyanat e
conmpound such as 2 - 23 - (neth)acryl oyl oxyethyl isocyanate to introduce a
pol yner i zablmeetinsat y bi eel/ bohgs t pransi Wecchaononért hepotgmbozybnd
group-cont ai ni ng copol yner. [0037] The wei ght average nol ecul ar wei ght
(her ei naf t efmetlef 2crelic caatd/Mhydobxrethyboxyetyl aapytanedbanayl copol yner
according to the present invention in ternms of polystyrene and nmeasured by
gel perneat inetohaonyt age Aphyme gl metbhaonytateenacrovonamedr of uran) i s
usual ly 1,000

copolymers.

[0035]

In the carboxyl group-containing copolymer, the
copolymerization ratio of a carboxyl group-containing
unsaturated monomer is preferably 5 to 50 wt%, and more
preferably, 10 to 40 wt%. When the copolymerization
ratio herein is less than 5 wt%, the solubility of the
resultant radiation-sensitive composition to an alkaline
developer is likely to decrease. On the other hand, when
the copolymerization ratio exceeds 50 wt%, the solubility
to the alkaline developer becomes excessively large. As
a result, when a developing operation is performed with
the alkaline developer, pixels readily peel off from a
substrate and the surface film of the pixels is likely to
be rough.

[0036]

In the present invention, a carboxyl group-
containing copolymer obtained by copolymerizing an
unsaturated compound having a hydroxy group such as 2-

hydroxyethyl (meth)acrylate is reacted with an

unsaturated isocyanate compound such as 2-



to 45,000 and preferably 3,000 to 20, 000. The nunber average nol ecul ar

wei ght (hereinafter referred to as "M") of the carboxyl group-containing
copol ymer according to the present invention in terns of polystyrene and
measured by gel permneation chromatography (GPC, elution solvent:
tetrahydrofuran) is usually 1,000 to &5 000 and preferably 3,000 to 20, 000.
In this case, when Mvis less than 1,000, the remaining rate of the

resul tant coating reduces, and pattern shape and heat resistance

deteri or at e(me iy §HLF IOy EoxPLEEY1 I CoBEPRRELE EBoUEHE PEGucONat he ot her  hand,
when Mv exceeds 45, 000, resolution decreases and pattern shape

det eri or at 5o 1 Yk he4 D& eun €4 yuf f € JPon8UbSt ange8e MBMaeASHEY tBBNEr at e
during a coating process by a slit-nozzle nethod. [0038] The carboxyl

gr oup- cont atativgx D peryuRs coata beingr odpskdgmefor exanpl e, by pol ynmerizing a
carboxyl group - 24 containing unsaturated nononer and a copol yneri zabl e
unsat ur at ed[m@»dher in an appropriate solvent in the presence of a radica
pol ymeri zation initiator such as 2,2'-azobisisobutyronitrile,

2,2' -azobi s(2, 4-Thei mstilghty alvermaga midle)cwrar W tqizobited e med fioxy - 2, 4-

di met hyl val eronitrile). [00391 The carboxyl group-containing copol yner,
after radicafepoddneeiaat v bf ofingatarbhoxyl ngnovprsonteining

copolymer according to the present invention in terms of
polystyrene and measured by gel permeation chromatography
(GPC, elution solvent: tetrahydrofuran) is usually 1,000
to 45,000 and preferably 3,000 to 20,000.

The number average molecular weight (hereinafter
referred to as "Mn") of the carboxyl group-containing
copolymer according to the present invention in terms of
polystyrene and measured by gel permeation chromatography
(GPC, elution solvent: tetrahydrofuran) is usually 1,000
to 45,000 and preferably 3,000 to 20,000.

In this case, when Mw is less than 1,000, the
remaining rate of the resultant coating reduces, and
pattern shape and heat resistance deteriorate.
Furthermore, electric properties degrade. On the other
hand, when Mw exceeds 45,000, resclution decreases and
pattern shape deteriorates. Furthermore, dry foreign
substances may easily generate during a coating process
by a slit-nozzle method.

[0038]
The carboxyl group-containing copolymer can be

produced, for example, by polymerizing a carboxyl group-



performed as nmentioned above, can be purified by a reprecipitation nmethod
using two or nore organic solvents different in polarization. To describe
nore specifically, after polynerization, the carboxyl group-containing
copolynmer is added in a good solvent, and the mxture is filtrated or
centrifuged to renove insoluble inpufi?¥e§, if necessary. Thereafter, the
resultant solution is poured in a |large anount of precipitating agent (poor
solvent, usually, 5 to 10 fold based on the volunme of the polyner solution)
t o repreci ptdrat£ihiey copedynritéd mpuoméy ahd At cbpbIyheptzablet he
inpurities remaining in the solution, the inpurities soluble in the
preci pit at imgsatagentedrreohaher i imaahi gopdophaseeaadlsepar ahedhérom t he
purified copolymer (Bl). Exanples of a conbination of good
sol vent / pr eeresemte ngf ageridioabepotpder hzaheonr épietapbrasiich ast hod may
i ncl ude diethylene glycol nDnonpthfl ether acetate/n-hexane, nethyl ethyl
ket one/ n - 252' haxebesisheutytrenctyl ol 2 ndhoaeohyE (2t her acet at e/ n- hept ane
and methyl ethyl ketone/n-heptane. [0040] The carboxyl group-containing
copol yrmer caimeehy byateeerl thi baghoTi ¥i ah-aadbtal4 poeyhekyzai fon of
constituents, unsaturated conpounds in the presence of a radical
pol yneri zatdBret Yy 1Yt @FOBLERLE®) 2, 2' - azobi s(i sobutyronitrile),
2,2'-azobis{gé§§]dinethylvaleronitrile) or 2,2'-azobis(4-nethoxy-2, 4-
The carboxyl group-containing copoclymer, after

radical polymerization of unsaturated monomers are

performed as mentioned above, can be purified by a

reprecipitation method using two or more organic solvents

different in polarization. To describe more specifically,

after polymerization, the carboxyl group-containing

copolymer is added in a good solvent, and the mixture is

filtrated or centrifuged to remove insoluble impurities,

if necessary. Thereafter, the resultant solution is

poured in a large amount of precipitating agent (poor

solvent, usually, 5 to 10 fold based on the volume of the

polymer sclution) to reprecipitate the copolymer to

purify it. At this time, of the impurities remaining in

the solution, the impurities soluble in the precipitating

agent are left in a liquid phase and separated from the

purified copolymer (B1l).

Examples of a combination of good
solvent/precipitating agent to be used in the

reprecipitation method may include diethylene glycol

monomethyl ether acetate/n-hexane, methyl ethyl ketone/n-



di ret hyl val eronitrile) and a nol ecul ar-wei ght controlling agent serving as
an iniferter such as pyrazol e-1- dithiocarboxylic acid cyano(di nethyl) nethyl
ester, pyrazole-I-dithiocarboxylic acid benzyl ester, tetraethylthiuram
di sul fide, bis(pyrazol-Il-yl thiocarbonyl)disulfide,

bi s(3-net hyl - pyrazol -1-yl  thi ocar boriyl9disul fi de, bis(4-nethyl-pyrazol-I-yl
t hi ocar bonyl ) di sul fi de, bis(5-nmethyl-pyrazol-1-yl thiocarbonyl)disulfide,
bi s(3,4,5-trimethyl-pyrazol-1-yl thiocarbonyl)disulfide, bis(pyrrol-I-yl

t hi ocar bonyhggasel) fdoechPl ehié hyDPenz oybnensthil dethbirsbbBetate/n-

oct yl sul fanyl t hi ocar bonyl ) di sul fide or bis(n-

dodecyl sul flaayt 4he ogad beayhyti sth{l deetbnean-heptanesol vent at a reaction
tenperature of usually 0 to 150C and preferably 50 to 120C. [0041] In the
present invemt4oh, the al kali-soluble resins can be used alone or as a

m xture of two or nore thereof. - 26 The content of the alkali-soluble
resin in the prEsemarbosgnt igmus-quefermbly ddpoyrieD0Oapareés by wei ght,
and nore preferably 20 to 500 parts by weight based on the 100 parts by

wei ght of theogigednthyaygh| hivihgsradseal whehymaeicantient off the

al kali-soluble resin is less than 10 parts by wei ght, devel opnent property
with al kal i comgt Heeerbse wpsateuaraddoprbavndsi dnethaypreeenceonfupexposed

portions of a substrate and a light shielding |ayer. On the other hand,
when the cofi@hgal polymerization initiator such as 2,2'-

azobis (isobutyronitrile), 2,2'-azobis(2,4-
dimethylvaleronitrile) or 2,2'-azobis(4-methoxy-2,4-
dimethylvaleronitrile) and a molecular-weight controlling
agent serving as an iniferter such as pyrazole-1-
dithiocarboxylic acid cyano(dimethyl)methyl ester,
pyrazole-l-dithiocarboxylic acid benzyl ester,
tetraethylthiuram disulfide, bis{pyrazol-1-yl
thiocarbonyl)disulfide, bis{(3-methyl-pyrazol-1-yl
thiocarbonyl)disulfide, bis(4-methyl-pyrazol-1-yl
thiocarbonyl)disulfide, bis(5-methyl-pyrazol-1-yl
thiocarbonyl)disulfide, bis(3,4,5-trimethyl-pyrazol-1-yl
thiocarbonyl)disulfide, bis(pyrrol-1-yl
thiocarbonyl)disulfide, bis{thiobenzoyl)disulfide, bis{(n-
octylsulfanylthiocarbonyl)disulfide or bis(n-
dodecylsulfanylthiocarbonyl)disulfide, in an inert
solvent at a reaction temperature of usually 0 to 150°C
and preferably 50 to 120°C.
[0041]

In the present invention, the alkali-soluble resins

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



exceeds 1,000 parts by weight, the content of the pignent relatively
decreases. As aresult, it may be difficult to attain a desired col or
density as a thin film [0042] - (D) Pol yfunctional Mnonmer The

pol yfuncti onal nonomer in the present invention includes a polyfunctional
nmonomer represented by the above formfi®a~(1) (hereinafter referred to as a
"car boxyl group-containing pentafunctional nononer"). In the fornula (1),
exanpl es of the straight or branched al kyl ene group having 2 to 8 carbon

atons and repregRntRhtBntRbMedhd nolkide ablaidne enes Of o, tide propyl ene
group, a trinethylene group, a tetranethylene group, a pentanethyl ene group

and a hexanetdydmeheigrention A s tpesteribeyal &kytene, gooupabhagibg 2 to 4
carbon groups is preferred. Exanples of the straight or branched
al kenyl ene wg Dyipc hawmd gn@ré opiBe ferdiohy a2 Onso NBY0 i patudeby weight group and a
1- net hyl i dene-et hyl ene group( - 27 C(=CH2)CH2-). Exanples of the
cycl ohexyl eresed cup Peetl§0 pawt ngbpnwanght uefit elde bphndmemy (ACl uden a
cycl ohexenyl ene group. Furthernore, exanples of a group by which the
phenyl ene giloim, casre, cyhéemhiclky | eprtepoupt aplde t akkalhsaolubkiedregihohexyl ene
group may be substituted include an alkyl group having 1 to 4 carbon atons
such as a heths$s gilap bhdoantethy| wgiohp, deviel opeanht BRPRAUEHEN al koxy
group having 1 to 4 carbon atons. In the fornmula g;} , as R2, a nethyl ene
group or arwith alkali may decrease and scum and film residue may
occur on unexposed portions of a substrate and a light
shielding layer. On the other hand, when the content
exceeds 1,000 parts by weight, the content of the pigment
relatively decreases. As a result, it may be difficult
to attain a desired color density as a thin film.
[0042]
- (D) Polyfunctional Monomer -
The polyfunctional monomer in the present invention
includes a polyfunctional monomer represented by the
above formula (1) (hereinafter referred to as a "carboxyl
group-containing pentafunctional monomer™).
In the formula (1), examples of the straight or
branched alkylene group having 2 to 8 carbon atoms and
represented by R; may include an ethylene group, a
propylene group, a trimethylene group, a tetramethylene
group, a pentamethylene group and a hexamethylene group.
Of these, the alkylene group having 2 to 4 carbon groups
is preferred. Examples of the straight or branched

alkenylene group having 2 to 8 carbon atoms may include a

vinyl group and a l-methylidene-ethylene group (-



al kyl ene group having 2 to 4 carbon atons is preferred and an ethyl ene
group is particularly preferred. [00431 Specific exanples of the carboxyl
group-contai ning pentafunctional nononer may include nonoester conpounds
of dipentaerythritol penta(neth)acrylate and any one of dicarboxylic acids
such as malonic acid, succinic acid, ~ fiutaric acid, adipic acid, pinelic
acid, suberic acid, itaconic acid, terephthalic acid and hexahydrophthalic
acid. O these carboxyl group-containing pentafunctional nononers, a

m xture of EPACESIEL,-¢oNPRKAES1eE ofi peat aprybhek{ Dénbeyaaapybately
di pentaerythritol pentaacrylate and dipentaerythritol pentaacrylate and
succi ni ¢ achavisg conmencaiaht ytadtabdndl @ayntecltlie 4ragelonamengfien® 1382
(manuf actured by Toagosei Co., Ltd.). - 28 The carboxyl group-containing
pent af unct i gnahp . Nehortdrereae bexwgll el afe orgasu@m g xthuieh ofhé wo or nore
thereof. [0044] 1In the present invention, a different polyfunctional
nmononmer mayphenybece | garogmbi ¢ | opcWbheéxyheneagboxyl angr bhe- cont ai ni ng
pent af uncti onal nononer. Exanples thereof may include di(meth)acrylates of
al kyl ene glyrsitusakesd acy et diyeenkeng| group andy ppepyheacighyedl ;
di (et h) acryl ates of pol yal kyl ene glycols such as

include an alkyl group having 1 to 4 carbon atoms such as

a methyl group and an ethyl group, a halogen atom and an

alkoxy group having 1 to 4 carbon atoms.

In the formula (1), as Rz, a methylene group or an
alkylene group having 2 to 4 carbon atoms is preferred
and an ethylene group is particularly preferred.

[0043]

Specific examples of the carboxyl group-containing
pentafunctional monomer may include monoester compounds
of dipentaerythritol penta({meth)acrylate and any one of
dicarboxylic acids such as malonic acid, succinic acid,
glutaric acid, adipic acid, pimelic acid, suberic acid,
itaconic acid, terephthalic acid and hexahydrophthalic
acid.

Of these carboxyl group-containing pentafunctional
monomers, a mixture of monoester compounds of
dipentaerythritol hexaacrylate, dipentaerythritol
pentaacrylate and dipentaerythritol pentaacrylate and

succinic acid is commercially available under the trade

name of TC-1382 (manufactured by Toagosei Co., Ltd.).



pol yet hyl ene gl ycol and pol ypropyl ene glycol; poly(nmeth)acrylates of

pol yhydri c al cohols having three or nore val ences such as glycerin,
trimethyl ol propane, pentaerythritol and di pentaerythritol;

ol i go(nmeth)acryl ates such as pol yesters, epoxy resins, urethane resins,

al kyd resins, silicone resins and spiT&® Tesins; di(meth)acrylates of

pol ynmers havi ng hydroxyl groups at the both ends such as poly 1, 3-butadi ene
havi ng hydroxyl groups at the both ends, polyisoprene having hydroxyl

groups at the boie eREHARA RHFMGIRE &{@e@itrpm;i hean i uiydi &gyl groups at the
both ends; and tris[2-(nmeth) "acryl oyl oxyet hyl | phosphate. [0045] O these

pol yfunct i afGho@RONEES , be PRsyd NBLbYECHY| ases aixpotyhydr twoabeoheks having
three - 29 or nore valences are preferred. Specifically, preferred
exanpl es t heiepdof ncl ude trinmet hyl ol propane triacrylate, trinethylol propane
trimethacrylate, pentaerythritol triacrylate, pentaerythritol
trimethacryl@®44] pentaerythritol tetraacrylate, pentaerythritol
tetramet hacryl ate, dipentaerythritol pentaacrylate, dipentaerythritol
pent anet hacryl atTey tdigpamesmtyt himvesit idrex amot i g eeran dodl phm e gndl i t ol
hexanet hacrylate. Particularly, trinmethylol propane triacryl ate,
pent aer yt hrieomdmery i vy yhatesaddini penbieayidni voth hbgaasrpbaye are
preferred because a colored | ayer has

group-containing pentafunctional monomer. Examples

thereof may include

di{meth)acrylates of alkylene glycols such as ethylene

glyceol and propylene glycol;

di (meth})acrylates of polyalkylene glycols such as

polyethylene glycol and polypropylene glycol;

poly(meth)acrylates of polyhydric alcohols having three

or more valences such as glycerin, trimethylolpropane,

pentaerythritol and dipentaerythritol;

oligo(meth)acrylates such as polyesters, epoxy resins,

urethane resins, alkyd resins, silicone resins and spiran

resins;

di {meth)acrylates of polymers having hydroxyl groups at

the both ends such as poly 1,3-butadiene having hydroxyl

groups at the both ends, polyisoprene having hydroxyl

groups at the both ends and polycaprolactone having

hydroxyl groups at the both ends; and

tris[2- {meth)acryloyloxyethyl]lphosphate.

[(0045]

Of these polyfunctional monomers,

poly(meth})acrylates of polyhydric alcohols having three



hi gh strength and excell ent surface snoot hness, and scum and fil mresidues
etc. unlikely occur on unexposed portions of a substrate and on a |ight
shielding | ayer. These different polyfunctional nononers can be used al one
or as a mxture of two or nore thereof. [0046] The total amunt of (D) the
car boxyl group- containing pentafuncti &fal” nonomer and the different

pol yfuncti onal nononer used in the present invention is wusually 5 to 500
parts by weight and preferably 20 to 300 parts by weight, based on 100

parts by webghtofd +aBendékadie Sprebéeré@si Buddifiddl 1) Soeaserraden the
content of the polyfunctional nonomer is excessively low, the strength and
surface snoatdmebss of héheof ol Padé ayeimeelyyl deprepare Onibbeyohber hand,
when the content is excessively large, for exanple, devel opnent property
with - 30 tatkedthyhyl seopaasetranetisesounyhatefi bentastrgubrétol readily
occur on unexposed portions of a substrate and on a |ight shielding |ayer.
[0047] FurthBrciynlate, presemeryohventobntrihetbantehitef the carboxyl
group-cont ai ni ng pent afuncti onal nmononmer is wusually 20 to 80 w% and
pref er abl y pontaerothn bt bhsket rancthbatot apentachgtbaiboxyl group- cont ai ni ng
pent af uncti onal nononmer and the different polyfunctional nononer. In this
case, when telramgitkacryiatee dtpoikgeryghoupotopentasaygypeneaf uncti ona

mononer is excessively _
dipentaerythritol pentamethacrylate, dipentaerythritol

hexaacrylate and dipentaerythritol hexamethacrylate.
Particularly, trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythriteol
hexaacrylate are preferred because a colored layer has
high strength and excellent surface smoothness, and scum
and film residues etc. unlikely occur on unexposed
portions of a substrate and on a light shielding layer.

These different polyfunctional monomers can be used
alone or as a mixture of two or more thereof.

[0046]

The total amount of (D) the carboxyl group-
containing pentafunctional monomer and the different
polyfunctional monomer used in the preseng invention is
usually 5 to 500 parts by weight and preferably 20 to 300
parts by weight, based on 100 parts by weight of the
alkali-soluble resin (C). In this case, when the content
of the polyfunctional monomer is excessively low, the
strength and surface smoothness of the colored layer may
decrease. On the other hand, when the content is

excessively large, for example, development property with



| ow, a desired effect cannot be obtained. On the other hand, when the
content is excessively large, the surface snoothness of the resultant
colored layer nay be insufficient. [0048] - (E) Photopol ynerization
Initiator The photopol ynerization initiator of the present invention is a
conmpound whi ch generates radicals which? can start pol yneri zation of (D) the
above pol yfunctional nmononer by exposure to radiation such as visible rays,
ultraviolet rays, far-ultraviolet rays, electron beans or X-rays. Exanples
of the photajicdyiranay adeorncase | i ahdrscumchnder Atet spsednaeecanpounds,

bi i m dazol e conpounds, triazine conmpounds, O acyl oxinme conpounds, onium
salt conpooeaidilperzoin oomueexpssedepeophensnef canpobiatdsata andlondi ket one
conpounds, multinucl ear qui none conpounds, xanthone conpounds, di azo
conpounds amdlightiosil¢bhitme lapyapounds. These conpounds refer to conponents
generating active radicals or active acid or both of them by exposure.
[0049] In t®@4Pplesent invention, the photopol ynerization initiators can be
used alone or as a mxture of two or nore thereof. However, as the

phot opol yneri zatfuwithamiit dihsy Rregrntusiavent ide s egpntentenet orheat | east

one selected fromthe group consisting of acetophenone .
carboxyl group-containing pentafunctional monomer is

usually 20 to 80 wt%, and preferably 30 to 70 wt% based
on the total of the carboxyl group-containing
pentafunctional monomer and the different polyfunctional
monomer. In this case, when the content of the carboxyl
group-containing pentafunctional monomer is excessively
low, a desired effect cannot be obtained. ©On the other
hand, when the content is excessively large, the surface
smoothness of the resultant colored layer may be
insufficient.

[0048]

- (E) Photopolymerization Initiator -

The photopolymerization initiator of the present
invention is a compound which generates radicals which
can start polymerization of (D) the above polyfunctional
monomer by exposure to radiation such as visible rays,
ultraviolet rays, far-ultraviclet rays, electron beams or
X-rays.

Examples of the photopolymerization initiator
include acetophenone compounds, biimidazole compounds,

triazine compounds, O-acyl oxime compounds, onium salt

compounds, benzoin compounds, benzophenone compounds, O-



conpounds, biim dazol e conpounds, triazine conpounds and O0-acyl oxine
conpounds is preferred. [0050] 1In the present invention, the general
content of the photopolynerization initiator is usually 0.01 to 120 parts
by weight, and preferably 1 to 100 parts by weight based on 100 parts by
wei ght of (D) the polyfunctional normoér.” In this case, when the content of
the photopolynerization initiator is excessively |ow, curing by exposure
beconmes insufficient. As a result, a color filter in which patterns of a

col ored | ay@iketShdl ¢GMGSENdS N RETOLHAATLa i &l BoRE edehphithagy array may not
be easily obtained. On the other hand, when the content is excessively

| ar ge, the faiteshe otafipcuhdyerdiszdi dehyotnds peeti ohidbsalEanaubstrate
during a devel opi ng process. [0051] - 32 Specific exanples of the

acet ophenonscmps@odsds Tifesd remplatreixo | nafert z2ad icompandntad or preferred in
the present invention, include 2-hydroxy-2-nethyl-|- phenyl propan-1-one,
2- met hyl - | -gend et fryd t 4o o) o enydl] e&1 s nor phot inepaopdnon- bebhepf them
2- benzyl - 2- di met hyl am no-1| - (4- nor phol i nophenyl ) but anon-1 - one,
1- hydr oxycyey orexysurehenyl ketone, 2, 2-di net hoxy-1, 2-di phenyl et han-1 -one
and 1, 2-octanedione. O these acetophenone conpounds, 2-nethyl-I-[4-
(et hyl t hi o) Phehly| ] - 2- nor phol i nopr opanon-1 -one, 2-benzyl -
2-di met hyl am no-1 - ( 4- nor phol i nophenyl ) but aneon-1| -one and _
In the present invention, the photopolymerization
initiators can be used alone or as a mixture of two or
more thereof. However, as the photopolymerization
initiator to be used in the present invention, at least
one selected from the group consisting of acetophenone
compounds, biimidazole compounds, triazine compounds and
O-acyl oxime compounds is preferred.
[0050]
In the present invention, the general content of the
photopolymerization initiator is usually 0.01 to 120
parts by weight, and preferably 1 to 100 parts by weight
based on 100 parts by weight of (D) the polyfunctional
monomer. In this case, when the content of the
photopolymerization initiator is excessively low, curing
by exposure becomes insufficient. As a result, a color
filter in which patterns of a colored layer are arranged
in accordance with a predetermined array may not be
easily obtained. On the other hand, when the content is
excessively large, the formed colored layer is likely to

peel off from a substrate during a developing process.

[0051]



1, 2-octanedione and the |ike are particularly preferred. The above

acet ophenone conpounds can be used alone or as a mxture of two or nore
thereof. [0052] 1In the present invention, the content of the acetophenone
conpound to be used as the photopolynerization initiator is usually 0.01 to
80 parts by weight, preferably 1 to7@G%arts by weight and nore preferably
1 to 60 parts by weight based on 100 parts by weight of (D) the

pol yfunctional nmononmer. In this case, when the content of the acetophenone

conpound excesg%ﬁﬁd&fﬂqﬂ@xaMﬂjéﬁJdb’&ﬁ@xéﬂéﬁbﬁﬁﬁﬁﬁﬁé compdingsent . As a
result, a color filter in which patterns of a colored |ayer are arranged in

accordance whé holseses Byme negh i tRYiniBya ot pee€asiey oht ghaed. On the
ot her hand, when the content is excessively large, the formed colored | ayer

is - 33 |ipedyerio peednofdnf rom aude b3t npfieoyr 2 ngeahdevelopi ng process.

[0053] Further, specific exanples of the above biim dazole conmpound may

i ncl ude 2, 2hdnmgl2ropdhior bpheay| 3 -dedhyb; - {4- (methylthio)phenyl] -2-

t et r aki s(4- et hoxycar bonyl phenyl )-1, 2" -bi i m dazole, 2,2'-

bi s( 2- br onopdreplyd ) idoEt OBaBOR t Bt ki sZ4benzyl-2-dimethylamino-1-(4-

et hoxycar bonyl phenyl ) -1, 2'-bii m dazole, 2,2'-bis(2-

chl or ophenyhgrphal 1gophenyt } bphangh - 1; one pi 1 nhddzokgcyclohexyl

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

2, 2' - bi s(2,Bheny}ieatorephenytgimeghorysl, 2-diphenylethan-1-one and
1l,2~-octanedione.

Of these acetophenone compounds, 2-methyl-1-[4-
{methylthio)phenyl] -2-morpholinopropanon-1-one, 2-benzyl-
2-dimethylamino-1- (4-morpholinophenyl)butaneon-1l-one and
1,2-octanedione and the like are particularly preferred.

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

[0052]

In the present invention, the content of the
acetophenone compound to be used as the
photopolymerization initiator is usually 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
welght of (D) the polyfunctional monomer. In this case,
when the content of the acetophenone compound excessively
low, curing by exposure becomes insufficient. As a
result, a color filter in which patterns of a colored
layer are arranged in accordance with predetermined array

may not be easily obtained. On the other hand, when the

content is excesgively large, the formed colored layer is



tetraphenyl -1, 2" -biimdazole, 2,2'-bis(2-bronmophenyl)-

4,4 /5 5 -tetraphenyl-1,2'-biimdazole, 2,2'-bis(2,4-

di br onophenyl )-4,4"',5,5" -tetraphenyl -1, 2' -bi i m dazole, and

2,2 -bis(2,4,6-tribronmophenyl)-4,4",5 5 -tetraphenyl- 1,2'-biim dazole.
[0054] Of these biim dazol e compounds332,72' - bi s(2-

chl orophenyl )-4,4",5,5" -tetraphenyl -1, 2' -bii m dazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2" - biimdazol e,

2,2 -bis(2,461yichl psopheny! ﬁr&n%,@ﬁétré@ér@\@hﬁﬂ?| al d@vebbpihgazol e and
the like are preferred. Particularly, 2,2'-bis(2-chlorophenyl)-4,4",55"-
t et raphenylpdocéds biim dazole is preferred. These biim dazol e conpounds are
excellent in solubility to a solvent and free from generation of foreign
substances Bueddlas i nsol uble matter and deposit. - 34 |In addition, since

t hey have high sensitivity, a curing reaction can sufficiently proceed by
exposure in a sfdtheanowpewft ienerxxpmpdres ot dure mpoeadei onidezols in
unexposed portions. Therefore, in the coating after exposure, cured
portions i rsoipdined imay hinekbyds ope? ' cahs (becklisropigenyhabi e4di §i 8éd from
uncured portions highly soluble in the developer. In this way, a

hi gh- def i nitetorakdi brethoxyearbonpilpheryl br bd2 [ ayeimpdezetas Rading no
undercut are arranged in accordance with a predetermined array can be

formed. ThbbhoRLHNeRRRRY! b- € ohpobinds-eakraeiasetd al one or
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'-tetraphenyl-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.

[0054]

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, 2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5'-
tetraphenyl-1,2'-biimidazole and the like are preferred.
Particularly, 2,2'-bis(2-chlorophenyl}-4,4',5,5"'-
tetraphenyl-1,2'-biimidazole is preferred.

These biimidazole compounds are excellent in
solubility to a solvent and free from generation of

foreign substances such as insoluble matter and deposit.



as a mxture of two or nore thereof. [0055] 1In the present invention, the
content of the biimdazole conpound to be used as a photopol yneri zation
initiator is usually 0.01 to 40 parts by weight, preferably 1 to 30 parts
by weight, and further preferably 1 to 20 parts by wei ght based on 100
parts by weight of (D) the polyfuncriéﬁar nmononer. In this case, when the
content of the biimdazole conpound is excessively |ow, curing by exposure
beconmes insufficient. As a result, a color filter in which patterns of a
colored | ayed addi@ddnogethdd eleeprkane ehvgh hs@ns pr edet ¢r ninedrangay may not
be easily obtained. On the other hand, when the content is excessively

| ar ge, the rdaoimish codoredf f ayeent 5y | pketged obpeekpostirérom a sma35b1
substrate and the surface of a colored |layer nay readily roughen during a
devel opi ng grnocessof [OYEE)y dmd tihe Quebentréaventnoogcwhenithe bii m dazol e
conpound i s used as the photopol ynerization initiator, a hydrogen donor as
descri bed bslexwposepreder biny. uSderaforontimdtieorcdduagerfiteran furt her
inprove the sensitivity. The term "hydrogen donor"” as used herein refers to
a conpouncexpreireanceodteont hyris oeso httlohe t bn athadiewtlopenecaned from a

bi i m dazol e conpound by exposure. As the hydrogen donor in the Eresent
i nventi on, be distinguishable divided from uncured portions highly

soluble in the developer. In this way, a high-definition
color filter in which colored layer patterns having no
undercut are arranged in accordance with a predetermined
array can be formed.

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

[0055]

In the present invention, the content of the
biimidazole compound to be used as a photopolymerization
initiator is usually 0.01 to 40 parts by weight,
preferably 1 to 30 parts by weight, and further
preferably 1 to 20 parts by weight based on 100 parts by
weight of (D) the polyfunctional monomer. In this case,
when the content of the biimidazole compound is
excessively low, curing by exposure becomes insufficient.
As a result, a color filter in which patterns of a
colored layer are arranged in accordance with a
predetermined array may not be easily obtained. On the
other hand, when the content is excessively large, the

formed colored layer is likely to peel off from a



mer capt an conpounds and am ne conpounds etc., defined below are preferred.
[ 0057] The above nercaptan conpound is a conpound which 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 nercapto groups which are directly bound
to the nother nucleus (hereinafter, Téferred to as the "mercaptan hydrogen
donor"). The above am ne conpound is a conpound which has a benzene ring or
a heterocyclic ring as a nother nucleus and one or nore, preferably 1 to 3

and nore prafleseidye land Ot e aghiPagé 0WPSa WbbTHrégel dyeechby bedadiio the
not her nucl eus (hereinafter, referred to as the "am ne hydrogen donor"). -

36 It is toobshewtddrihatatdeseldyiiggenodessrs al so may have a nercapto
group and an am no group at the sane tine. [0058] The hydrogen donor wl|l
be nore spetddi&€ll |y described bel ow. The nercaptan hydrogen donor can have
one or nore benzene rings or heterocyclic rings, and can have both
t her eof . When t Hm ddreorpreaseritwvo roremoiran ofwhdresehe imgemidazdlsed ring may be
formed or not. In addition, when the nercaptan hydrogen donor has two or
nmor e ner captenppwidsis assednys ashatphetgpobymefigation 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 a biimidazole compound by exposure.

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

[0057]

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
to 2 amino groups which are directly bound to the mother

nucleus (hereinafter, referred to as the "amine hydrogen

donor") .



mercapt o group remai ns, one or nore remaining nercapto groups may be
substituted with an al kyl, aral kyl or aryl group. Furthernore, as |long as
at | east one free nercapto group renmins, the donor may have a structural
unit in which two sulfur atons are bound to each other through a dival ent
organi ¢ group such as an alkylene grod® or a structural unit in which two
sul fur atons are bound to each other to forma disul fide bond. Furthernore,
t he nercaptan hydrogen donor may be substituted at a position other than

the mercapto graup.is Wd hed D BHa 91 UEBe AHy R ROyl apgoup, a
substituted al koxycarbonyl group, a phenoxycarbonyl group, a substituted

phenoxycar bﬁ%'hﬁ@@,m@réﬁﬁﬁé | @r&EPULN@T an t &fihbd kgro{lﬁoéglthe?’gamgped fic
exanpl es of t'he nercaptan hydrogen donor include 2-nercaptobenzot hi azol e,
2- mer capt obejw®oxazol e, 2-mer capt obenzi m dazol e,
2, 5-di nercapto-1, 3, 4-thiadi azol e and 2-nercapto- 2, 5-di net hyl am nopyri di ne.
O these nerecegdlan hydrogen donors, 2- nercapt obenzot hi azol e and
2- mer capt obenzoxazol e are preferred, and 2-nercaptobenzothi azole is
particularly prfeinettoddipalnofrwilierhe tereamprec filragepn donor can have
one or nore benzene rings or heterocyclic rings, and can have both
t her eof , antesdrerba¢dicbelomer has two or nore of these
The mercaptan hydrogen donor can have one or more
benzene rings or heterocyclic rings, and can have both
thereof. 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 the mercapto 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.

{0059]



rings, a fused ring may be forned or not. Furthernore, in the am ne hydrogen
donor, one or nore am no groups may be substituted with an al kyl group or
a substituted al kyl group. Alternatively, the am ne hydrogen donor may be
substituted at a position other than the am no group with a carboxyl group,
an al koxycarbonyl group, a substituted’alkoxycarbonyl group, a

phenoxycar bonyl group, a substituted phenoxycarbonyl group, a nitrile group
or the like. [0061] Specific exanples of the am ne hydrogen donor nay

include 4, 4" -bi sfdidmEtiy|aMmodezopheNaScdptdn hydrogen donor
bi s(di et hyl am no) benzophenone, 4-di et hyl am noacet ophenone, 4-

di met hyl am noprem: ophesorept shéyzodhiad8le (i pendytapt bpbanZRaLB] e,
4- di net hyl am nobenzoi ¢ acid and 4- di nethyl am nobenzonitrile. O these am ne

hydr ogen donatsrcdpdobeidt Sftdaebhy| apj pojbeszeogpesone3 andtiiddiazole
bi s(di et hyl am no) benzophenone are preferred, and 4, 41-
bi s(di et hyl amd ) henzaphendne-d smeahylsuiaopyrpdeherred. It is to be noted
that the am ne hydrogen donor has a function as a sensitizer also when a
radi cal generat &f tdtdser ndanaptwn Biydonaezoldmanpoud i s used. [0062] In
the present invention, the hydrogen donor can be wused alone or as a m xture
of two or mercapeokefzotloaevke  and P eastcapechenzapéanlbaydregen donor and
at preferred, and 2-mercaptobenzothiazole is particularly
preferred.
[0060]
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 aminoe 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 the 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.
[0061]
Specific examples of the amine hydrogen donor may
include 4,4'-bis{dimethylamino)benzophenone, 4,4'-

bis(diethylamino)benzophenone, 4-diethylaminocacetophenone,

4-dimethylaminopropiophencne, ethyl 4-



| east one am ne hydrogen donor are preferably used in conbination. This is
because the fornmed colored layer is wunlikely to peel off froma substrate
during a devel oping process and the strength and sensitivity of the col ored
| ayer are high. Specific exanples of the conmbination of the nercaptan
hydrogen donor and the ani ne hydrogem d&or may include

2- mer capt obenzot hi azol e/ 4, 41- bi s(di met hyl am no) benzophenone, 2-

mer capt obenzot hi azol e/ 4, 41- bi s(di et hyl am no) benzophenone,

2- mer capt oherOXaFOd Rl loenPbSt 8l NBL Ayharh{PrIRenseeRen9Rea c88dand 4 -
2- mer capt obenzoxazol e/ 4, 4' - bi s(di et hyl am no) benzophenone. Mre preferable

conbi nat i ongimé 2t AR Epsobenzethi@zol e/ 4,4 - 39 -
bi s(di et hyl am no) benzophenone and 2-

mer capt obenzoxazd el el -duis{ditstdnddan niyrhenyophenone.  Particul arly
preferable conmbination is 2-
mer capt obenzid hd ot ley Yarind) sétzephyhans napdeazophenone. I n the conbination
of the mercaptan hydrogen donor and the am ne hydrogen donor, the weight
rati o of thHeis (iteapybamiyd) ogernodomoone catdeprat aerbgidr agénddemner i s
usually 1:1 to 1:4, and preferably 1:1 to 1:3. [0063] |In the present
i nventi on, whefdidehhyanigenbeonophesoneses partboblaaliyoprefehretie
bi i m dazol e conpound, the <content thereof is preferably 0.01 to 40 parts by
wei ght, nore pridf daliioy be reot3d garats e weiighe fandi-rgeen | doher | jas
a function as a sensitizer also when a radical generator
other than the biimidazole compound is used.
[0062]
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 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'-bis(diethylamino}benzophenone,
2-mercaptobenzoxazole/4,4"'-bis(dimethylamino)benzophenone
and 2-mercaptobenzoxazole/4,4'-

bis(diethylamino)benzophenone. More preferable

combinations are 2-mercaptobenzothiazole/4,4'-



preferably 1 to 20 parts by weight, based on 100 parts by weight of (D) the
pol yfunctional nmononer. In this case, when the content of the hydrogen
donor is excessively low, the effect of inproving the sensitivity tends to
decrease. On the other hand, when the content is excessively large, the
formed colored |ayer likely peels off fPoma substrate during a devel opi ng
process. [0064] Further, specific exanples of the above triazine conpounds
may include triazine conpounds having a hal omethyl group such as

2,4,6-tris(bid cdd OFOPRARYAG Y SenddpRehdfe and 2-
met hyl -4, 6-bi s(trichl oronet hyl )-s-tri azi ne,

2.
2- [ 2- (5- methyt dagssben yd et dEayA | 4 45161 s bl 54 £ Ry Thh OhOBEAYbPhEnbhEAZI ne,
2-[2-(furan-2 - 40 - yl)ethenyl]-4,6-bis(trichloromethyl)-s-triazine,
2-[2-(4- diedityd @m 0ok 2 -ped tyt gheayd e heayl dndis-2-
bis(trichloromethyl)-s-triazine, 2-[2-(3,4- dinmethoxyphenyl)ethenyl]-4,6-bis
(trichl oromdiydptsbetzdtlziaerle/4,4 ' -bis(diethylamino) benzophenone.
2- (4- met hoxyphenyl ) -4, 6-bis(trichloromethyl)-s- triazine,
2- (4- et hoxyst yr yin) -theb-dumgy(itrra taldrorafiretiey Inerscagttdraziydr eeh donor
2- (4- n- but oxyphenyl )-4,6- bis(trichloromethyl)-s-triazine. [0065] O these
triazi ne compburius,aip-Blregen donor, the weight ratio of the
di met hoxyphenyl ) et henyl ] - 4, 6-bi s(trichl oronethyl)-s- triazine is.
parti cul ar IZepraptean caydTbgembdoror rtazine zvhpouhddrecaanbdonsedial one or as
usually 1:1 to 1:4, and preferably 1:1 to 1:3.
[0063]
In the present invention, when the hydrogen donor is
used in combination with the biimidazole compound, the
content 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 (D) the polyfunctional monomer. In this case,
when the content of the hydrogen donor is excessively low,
the effect of improving the sensitivity tends to decrease.
On the other hand, when the content is excessively large,
the formed colored layer likely peels off from a
substrate during a developing process.
[0064]
Further, specific examples of the above 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-



a mxture of two or nore thereof. [0066] |In the present invention, when the
triazine conpound is used as the photopol ynerization initiator, the content
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 weight, based
on 100 parts by weight of (D) the pol ¥unctional nmononmer. In this case,
when the content of the triazine conpound is excessively |low, curing by
exposure becones insufficient. As a result, a color filter in which
patterns ofym soh&igd) -4 yehial €r dEh b6t Ry BECOL gangeinkt h2a [predet er mi ned
array may not be easily obtained. On the other hand, when the content is
excessi vel ydi &t igel athheo  prm@echeDbioeedl ye¥enyayes, 6s likely to peel off from
a substrate during a devel oping process. [0067] Further, specific exanples
of the abovei£X@aecidhDxrdmetitphposner tayihacl pde21(2; hept anedi one, 1-[4-

(phenyl t hi o) phenyl ]-, -2-(0O benzoyl oxine); 1,2- octanedione,
1- [ 4- ( phenydiire thqeptydiyl Fe Zhéy bpnz ogtbioxi b)) ¢chloPomet Apgdi ene,
1-[ 4- (benzoyl ) phenyl]-, - 2-(O benzoyl oxine); ethanone,

1-[ 9- et hyl -Br {2z imet hy2 behzoyt DexPpheaybhzo) 6 by tridh( Granetydxi-Be) ;
et hanone, 1-[9- ethyl-6-(3-nethyl benzoyl)-9H- carbazol -3-yl]-, 1-(O
acet yl oxi neyriatirmmon; (4-¢thexhytyBybent oftb o8 tai bhzotem8tiyl) fs-
1- (O acetyl oxi ne); ethanone, 1-[9-ethyl-6-(2-
triazine and 2- (4-n-butoxyphenyl)-4,6-
bis{trichloromethyl})-s-triazine.
[0065]

Of these triazine compounds, 2-[2-(3,4-
dimethoxyphenyl)ethenyl] -4,6-bis{trichloromethyl) -s-
triazine is particularly preferred.

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

[C066]

In the present invention, when the triazine compound
is used as the photopolymerization initiator, the content
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 (D} the polyfunctional monomer. In this case,
when the content of the triazine compound is excessively
low, curing by exposure becomes insufficient. As a
result, a color filter in which patterns of a colored
layer are arranged in accordance with a predetermined

array may not be easily obtained. On the other hand,

when the content is excessively large, the formed colored



met hyl - 4- t et r ahydr of ur anyl benzoyl ) - 9H car bazol - 3-yl]-, 1- (0-acetyl oxine);
et hanone, 1-[9-ethyl-6-(2-nethyl-4-

t et r ahydr opyr anyl benzoyl ) - 9H car bazol -3-yl]-, 1-(0- acetyl oxi ne); ethanone,
1-[ 9-et hyl - 6- (2- et hyl -5- tetrahydrofuranyl benzoyl)-9H car bazol - 3-yl ] -,

1- (0- acetyl oxime); ethanone, 1-[9-ethyl 6-(2-nethyl-5-

t et rahydr opyr anyl benzoyl ) - 94 car bazol - 3-yl]-, 1-(0- acetyl oxine); ethanone,
1-[9-et hyl -6-{2-nethyl -4-(2, 2-

di met hyl - |, Bayhh ©XDd ayike Denzdybee DHoERr bBdm| a Ssibdtrate GQraggt ¥l oxi me);

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

t et r ahydr of dswaydpriatid opydesgoyl ) - 94 car bazol -3-yl]-, 1
et hanone, 1-[9-ethyl-6-(2-nethyl-4-

t et r ahydr opys@éry] net hoxybenzoyl ) - 9H car bazol -3-yl]-, 1
et hanone, 1-[9-ethyl-6-(2-nmethyl-5 - 42 -

t et r ahydr of ur anylurstheoxy Egrerayil e Htaomrlay af he Jahode ¢G-Gragktokime me)
et hanone, 1-[9-ethyl-6-(2-nethyl-5-

(0-acetyl oxine);

(0-acetyl oxi ne) ;

t et r ahydr opsoeryhme g yoetkedd ) 1 9Hhepbazefidag) | 1- [4- (0-acetyl oxi ne); and

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

(2, 2- di net hiphenyleh bxaplzeny) het hokybenkentdy dDHxambazol,23-yl | -,
1-(O-acetyloxinme). [0068] O the O-acyl oxinme conpounds, 1,2-octanedione,
1- [ 4- (phergdtaned sy 1= [4 = (Phenybehzoyphsinyk) - . et Rak@nbenzoyl

1-[9-et hyl - 6-(2- et hyl benzoyl ) - 9H- car bazol -3-yl]-, 1-(0O _acetyl oxi ne);

et hanone, I10¥Duek hyl -H-¢¢tapediona, 1-[4- (benzoyl)phenyl}-, - 2-(0-

t et r ahydr of ur anyl net hoxybenzoyl ) - 9H car bazol -3-yl]-, 1- (O acetyl oxine);
et hanone, R hyPxHIE Dz npflhgione (21 219-ethyl-6- (2-methylbenzoyl) -

9H-carbazol-3-yl]-, 1-(0O-acetyloxime); ethanone, 1-[9-
ethyl-6-{(3-methylbenzoyl}-9H-carbazol-3-y1l}-, 1-(0O-
acetyloxime); ethanone, 1-[9-ethyl-6-benzoyl-9H-carbazol-
3-yl]-, 1-(0O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-
methyl-4-tetrahydrofuranylbenzoyl) -9H-carbazol-3-yl]-, 1-
(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-4-
tetrahydropyranylbenzoyl}-9H-carbazol-3-yl]-, 1-(0-
acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-5-
tetrahydrofuranylbenzoyl) -9H-carbazol-3-yl] -, 1-({(0-
acetyloxime); ethanone, 1-[9-ethyl-6-{2-methyl-5-
tetrahydropyranylbenzoyl) -9H-carbazol-3-yl] -, 1-(0-
acetyloxime); ethanone, 1-[9-ethyl-6-{2-methyl-4-(2,2-
dimethyl-1,3-dioxolanyl)benzoyl}-9H-carbazol-3-yl]l-, 1-
(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-4-
tetrahydrofuranylmethoxybenzoyl) -9H-carbazol-3-y1]-, 1-
(O-acetyloxime) ; ethanone, 1-[9-ethyl-6-{(2-methyl-4-
tetrahydropyranylmethoxybenzoyl) -9H-carbazol-3-yl}i-, 1-

(O-acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-5-



di met hyl -1, 3-di oxol anyl ) met hoxybenzoyl } - 9H car bazol - 3- yl]-,

1- (O acetyloxinme) and the like are particularly preferable. The above

O acyl oxime compounds can be used alone or as a mxture of two or nore
thereof. [0069] 1In the present invention, the anount of the O acyl oxine
conpound to be used as the photopol ymefi%zation initiator is preferably 0.01
to 80 parts by weight, nore preferably 1 to 70 parts by wei ght and
particularly preferably, 1 to 60 parts by wei ght based on 100 parts by

wei ght of (E3tidieydedfitdne)inachosprenesyl) notihtsreasel - 3when-t he_content of
the O acyl oxime conpound excessively |ow, curing by exposure becones

i nsuf ficiento-#setaylodiney psetiananepl Of [§+étRy1Fe-WDiabthaltsrns of a
colored layer are arranged in accordance with a predeterm ned array may
not be easi tetoditadneol rOny 1 het lobhebehzop] ) - SHenathazobnBepl] s @xcessively
| arge, the fornmed colored layer is likely to peel off froma substrate
during a deévetopintopinekessand 09F@dnone Ot hei9Adthylves{2Tnethyl-4-

radi ati on-sensitive conposition for formng the colored |ayer of the
present i nveht? ohinerhyl nk, 3 hdlebolanytbnpohexyen2pyl - PE)y casbagseént i a
conponents, but can also further contain other additives as required.
Exanpl es of3thkl ot her (Qorketvkeximel ude: fillers

[0068]

0Of the O-acyl oxime compounds, 1,2-octanedione, 1-
[4- (phenylthio)phenyl] -, - 2-(0O-benzoyloxime); ethanone,
1-[9-ethyl-6-{2-methylbenzoyl}-9H-carbazol-3-yl]-, 1-({0O-
acetyloxime); ethanone, 1-[9-ethyl-6-(2-methyl-4-
7tetrahydrofuranylmethoxybenzoyl)-9H-carbazol-3-y1]—, 1-
(0-acetyloxime); ethanone, 1-[9-ethyl-6-{2-methyl-4-(2,2-
dimethyl-1,3-dioxolanyl)methoxybenzoyl}-9H-carbazol-3-
yl]l -, 1-(O-acetyloxime) and the like are particularly
preferable.

The above O-acyl oxime compounds can be used alone
or as a mixture of two or more thereof.

[0069]

In the present invention, the amount of the O-acyl
oxime compound to be used as the photopolymerization
initiator is preferably 0.01 to 80 parts by weight, more
preferably 1 to 70 parts by weight and particularly
preferably, 1 to 60 parts by weight based on 100 parts by
weight of (D) the polyfunctional monomer. In this case,
when the content of the O-acyl oxime compound excessively

low, curing by exposure becomes insufficient. As a



such as gl ass and al um na; polymer conpounds such as a polyvinyl alcohol
and a pol y(fluoroal kyl acrylate); surfactants such as a nonionic
surfactant, a cationic surfactant and an anionic surfactant; adhesion
pronoters such as vinyltrinmethoxysilane, vinyltriethoxysil ane,

vi nyl tri s(2- net hoxyet hoxy) sil ane, N (2#42ninoet hyl ) - 3-

am nopr opyl net hyl di net hoxysi | ane, N-(2-am noet hyl) - 3-

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

3- gl yci doxypsopyt | rd nedhoxysi 1 eee, i3-wigl ¥y8i goxyerapybieshygblbmeghoxysi | ane,
2- (3, 4- epoxycycl ohexyl) ethyltrinethoxysilane, 3-

chl or opr opyl axgdhyd xk neet texyesd | fmeacSordamhos opf opyht pregeébexysnkdne, 3-

met hacryl oyl oxypropyl tri net hoxysilane and 3 - 44 -

mer capt opr caytdy i meef hoody shé aemes 1 bt ooxateed s suchtles other hand,

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

absor bers swidn ashe-¢atemut v$ -Sxeeshyvely large, the formed colored

2- hydr oxyphenyl ) - 5- chl orobenzotri azol e and an al koxybenzophenone;

aggr egat i onldyew bis ok skeslichtaspesti off podyazrghlserahaddnesndue i nprovi ng
agents such as malonic acid, adipic acid, itaconic acid, citraconic acid,
fumari c acidee@kepaEsadonvecazid. [00711 Preparation of Liquid Conposition
The radi ation-sensitive conposition for formng the colored |ayer of the
present i nvE®®7®h is usually prepared as a liquid conposition by adding (F)

t he .
- Other Additives -

The radiation-sensitive composition for forming the
colored layer of the present invention contains the above
components (A) to (E) as essential components, but can
also further contain other additives as required.

Examples of the other additives include: fillers
such as glass and alumina; polymer compounds such as a
polyvinyl alcohol and a poly(fluorcalkyl acrylate};
surfactants such as a nonionic surfactant, a cationic
surfactant and an anionic surfactant; adhesion promoters
such as vinyltrimethoxysilane, vinyltriethoxysilane,
vinyltris(2-methoxyethoxy)silane, N-(2-aminocethyl)-3-
aminopropylmethyldimethoxysilane, N-{2-aminoethyl}-3-
aminopropyltrimethoxysilane, 3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, 2-(3,4-
epoxycyclohexyl)ethyltrimethoxysilane, 3-
chloropropylmethyldimethoxysilane, 3-
chloropropyltrimethoxysilane, 3-

methacryloyloxypropyltrimethoxysilane and 3-



solvent thereto. As the solvent, any solvent can be appropriately selected
and used as long as it can disperse or dissolve the conponents (A to (E)
constituting the radiation- sensitive conposition and other additive
conponents and as long as it does not react with these conponents and has
proper volatility. [00721 Exanpl es of #*he sol vent may i nclude propyl ene

gl ycol nonoal kyl ethers such as propylene glycol nononethyl ether and
propyl ene gl ycol nonoethyl ether; (poly)alkylene glycol nonoal kyl ether

acet at s sugdyr @spt G I ENEr Theraedxp@NDe: hydnet beidaees akechekByl ene gl yco

- 45 nonoethyl ether acetate, ethylene glycol nono-n-propyl ether acetate,
et hyl ene glyco! - tioide 1s DaHnye tlef hes - adeliay Ephetd B hyhene, g-gtot - nononet hyl

et her acetate, diethylene glycol nonoethyl ether acetate, propylene glycol
nmononet hyl mithelplemetbi )V priogpytleses ghyclol agrohoés hylbueybhet -aeehgl e,

di propyl ene gl ycol nononethyl ether acetate, dipropylene glycol nonoethyl
et her acet at-céhadubxyehmathoxybhutlyl oasiedmt @t r {pnd V¢ adkag | @ne gl ycol diethers
such as diethylene glycol dinmethyl ether, diethylene glycol nethyl ethyl

et her, di ethydareengopduinaie: ydgredrerioni prlopyi ebes gbycbl asdsodihyl et her
di propyl ene glycol nethyl ethyl ether and dipropyl ene glycol diethyl ether;
polyacrylate; and residue improving agents such as
malonic acid, adipic acid, itaconic acid, citraconic acid,
fumaric acid and mesaconic acid.
[0071]

Preparation of Liquid Composition

The radiation-sensitive composition for forming the
colored layer of the present invention is usually
prepared as a liquid composition by adding (F) the
solvent thereto.

As the solvent, any solvent can be appropriately
selected and used as long as it can disperse or dissolve
the components (A) to (E) constituting the radiation-
sensitive composition and other additive components and
as long as it does not react with these components and
has proper volatility.

[0072]

Examples of the solvent may include

propylene glycol monoalkyl ethers such as propylene
glycol monomethyl ether and propylene glycol monocethyl
ether;

(poly)alkylene glycol monoalkyl ether acetates such as

ethylene glycol monomethyl ether acetate, ethylene glycol



et hers such as tetrahydrofuran; ketones such as nethyl ethyl ketone,

cycl ohexanone, 2- heptanone and 3- heptanone; ketoal cohols such as di acetone
al cohol (i.e. 4-hydroxy-4- nethyl pentan-2-one) and

4- hydr oxy- 4- met hyl hexan-2-one; [00731 |actic acid al kyl esters such as
methyl lactate and ethyl lactate; the4sther esters such as ethyl

2- hydroxy-2- net hyl propanoate, ethyl hydroxyacetate, nethyl 2-hydroxy-

3- et hyl but anoat e, nethyl 3-nmethoxypropi onate, ethyl 3- nethoxypropionate,
net hyl 3- ethexydtiopi onghier £tdyits; ethpxyps oplpaal emopbhylpebpoxyacet at e,

3-net hyl - 3- net hoxybutyl acetate, 3-nethyl-3-nethoxybutyl propionate, - 46
et hyl acet a¢then-propyte Acetiaybene - PLPpyl @AcRbahebubylbutybraaetabee,i - butyl
acetate, n-pentyl formate, i- pentyl acetate, n-butyl propionate, ethyl
butyrate, mi¢riopyéndutlyade monpnepy{l betheat @cevabat yiibtohylahe, nethyl
pyruvate, ethyl pyruvate, n-propyl pyruvate, nethyl acetoacetate, ethyl
acet oacet atelyaral atdiyde Zhy bxetikanoateatar opadpeléydr gtgecbbns such as
tol uene and xyl ene; and am des such as N-nethyl pyrrolidone,
N, N- di et hyhdémrmeivye etimelr Nededabet hytapet ane delyfoD7abnoéthyhese sol vents,
propyl ene gl ycol nononethyl ether, propylene glycol nonoethyl ether,
et hyl ene g|@th¢r acetate, dipropylene glycol monomethyl ether
acetate, dipropylene glycol monoethyl ether acetate and
3-methoxybutyl acetate;
(poly)alkylene glycol diethers such as diethylene glycol
dimethyl ether, diethylene glycol methyl ethyl ether,
diethylene glycol diethyl ether, dipropylene glycol
dimethyl ether, dipropylene glycol methyl ethyl ether and
dipropylene glycol diethyl ether;
ethers such as tetrahydrofuran;
ketones such as methyl ethyl ketone, cyclohexanone, 2-
heptanone and 3-heptanone;
ketoalcohols such as diacetone alcohol (i.e. 4-hydroxy-4-
methylpentan-2-one) and 4-hydroxy-4-methylhexan-2-one;
[0073]
lactic acid alkyl esters such as methyl lactate and ethyl
lactate;
the other esters such as ethyl 2-hydroxy-2-
methylpropancate, ethyl hydroxyacetate, methyl 2-hydroxy-
3-methylbutancate, methyl 3-methoxypropionate, ethyl 3-
methoxypropionate, methyl 3-ethoxypropionate, ethyl 3-
ethoxypropionate, ethyl ethoxyacetate, 3-methyl-3-

methoxybutyl acetate, 3-methyl-3-methoxybutyl propionate,



nononet hyl ether acetate, ethylene glycol nono-n-propyl ether acetate,

et hyl ene gl ycol nono-n-butyl ether acetate, diethylene glycol nononethyl
et her acetate, diethylene glycol nonoethyl ether acetate, propylene glycol
nononet hyl ether acetate, propylene glycol nonoethyl ether acetate,

di propyl ene gl ycol nononet hyl ether “adét at e, di et hyl ene gl ycol di net hyl
ether, diethylene glycol nethyl ethyl ether, dipropylene glycol dinethyl
et her, cycl ohexanone, 2-heptanone, 3-heptanone, ethyl 3- methoxypropionate,

met hyl 3- etdpsyDrogd oated £, n b hyby B-aeétaky pr oppospy e, adetBt BoXybut yl

acetate, 3-nethyl-3- nethoxybutyl propionate, n-butyl acetate, i-butyl
acetate, rbyenl yacdaingt ef -bhutpeht ytebeed ate;panbyl yFopmapepnate, et hyl
butyrate, i-propyl butyrate, n-butyl butyrate, - 47 ethyl pyruvate and the
| i ke are prefmrykddettante hen-haepwbopndsiabatde etkgdl bbtyraye, pngnent

di spersibility and coating properties. The above sol vents can be used al one
or as a m xpueEyl dhutyoaios, nbreremet dofityf@025])n-Buryhebutyhatabove sol vents
can be used in conbination with high boiling-point solvents such as benzyl
et hyl et hermetthyh-piayvates heethuk epynyvyatet ohepropgbphyrevietecaproi ¢ aci d,
caprylic acid, 1-octanol, 1- nonanol, benzyl alcohol, benzyl acetate, ethyl
benzoate, TREIRYI2¢KHPITaR et By hndeateacytabe yablagtbrié, 2-et hyl ene

carbonat e, propyl ene carbonate and et hyl ene
oxcbutanoate;

aromatic hydrocarbons such as toluene and xylene; and
amides such as N-methylpyrrolidone, N,N-dimethylformamide
and N,N-dimethylacetamide.

[0074]

Of these solvents, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, ethylene glycol
monomethyl ether acetate, ethylene glycol mono-n-propyl
ether acetate, ethylene glycel mono-n-butyl ether acetate,
diethylene glycol monomethyl ether acetate, diethylene
glycol moncethyl ether acetate, propylene glycol
monomethyl ether acetate, propylene glycol monocethyl
ether acetate, dipropylene glycol monomethyl ether
acetate, diethylene glycol dimethyl ether, diethylene
aglycol methyl ethyl ether, dipropylene glycol dimethyl
ether, cyclohexanone, Z2-heptanone, 3-heptanone, ethyl 3-
methoxypropionate, methyl 3-ethoxypropionate, ethyl 3-
ethoxypropionate, 3-methoxybutyl acetate, 3-methyl-3-
methoxybutyl propionate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl propionate,

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



gl ycol nmonophenyl ether acetate. The above hi gh boiling-point solvents can
be used alone or as a mxture of two or nore thereof. [0076] The use

anount of the solvent is not particularly limted. However,

t he anpbunt of

the solvent is desirably set such that the total concentration of the
conponents of the conposition except fidr the solvent is preferably 5 to 50
wt % and particularly preferably 10 to 40 W% from the viewpoints of the
coating properties and stability of the resultant |iquid conposition.

[0077] Metdwagh T Oy FoFdt 10aKD| ttie Filkerare 48reNextedarpBihedef or fornming the
color filter of the present invention using the radiation-sensitive

conposi ti onvierpdDite NGt t tiee cdl eseTub Ay ety pfpidmept e§esperkbventiton will be

descri bed. The nmethod for formng the color filter usually

i ncl udes at

| east the farhd oyvantgisg epsogddties(4). (1) A step of formng a coating of the
radi ati on- sensitive conposition for formng the colored | ayer of the
present inventi dheomlzsvaubstinetrg § 2)arA st eppad ekposioy a¢ 4 easttarpart of
the coating to radiation (3) A step of developing the coating after

exposure (df wwatep ndrdakheredherei nafter, referred to as

the coating after the devel opi ng step.
[0075]

Further, the above solvents can be used in

" post - baki ng")

combination with high boiling-point solvents such as

benzyl ethyl ether, di-n-hexyl ether, acetonylacetone,

isophorone, caproic acid, caprylic acid, l-octanol, 1-

nonanol, benzyl alcohol, benzyl acetate, ethyl benzoate,

diethyl oxalate, diethyl maleate, y-butyrolactone,

ethylene carbonate, propylene carbonate and ethylene

glycol monophenyl ether acetate.

The above high boiling-point solvents can be used

alone or as a mixture of two or more thereof.

[0076]

The use amount of the solvent is not particularly

limited. However, the amount of the solvent is desirably

set such that the total concentration of the components

of the composition except for the solvent is preferably 5

to 50 wt% and particularly preferably 10 to 40 wt%, from

the viewpoints of the coating properties and stability of

the resultant liquid composition.
[0077]

Method for Forming Color Filter



These steps will be sequentially described below. [0078] - Step (1) At
first, a light shielding layer is formed on the surface of a substrate to
section a part that forns pixels as required, and a liquid conposition of
the radiation-sensitive conposition for formng a colored |ayer which
contains, for exanple, a red pignent,” 48 “applied on this substrate. Then,
the substrate is subjected to pre-baking to evaporate a solvent to forma
coating. Exanples of the substrate to be used in this step nay include

gl ass, silicon, NeQlty,cal h@taies fol Hasiiels the 4b1 e offEl t &r POt yewme des,

pol yam de-i m des, polyim des, polyethersulfones and ot her conpounds such as
ri ng- openedorgrdrytrelsverit o yied 1 0g of led | nadhwlt hydr sgeaat edesubst ances
thereof. In addition, these substrates, if desired, nay also be previously
treated w tdompadicni aal feucfoasing sthaneclooepl 1agengent the preaeatd by

pl asma, ion plating, sputtering, a gas phase reaction or vacuum deposition.
I n appl yi nginent iguiwi tbhriposiesonilbedt he substrate, appropriate coating
met hods such as rotary coating (spin coating), flow casting coating, rol
coating and coatTheg matihds oy iformuzyd & hearrderenpl dyed . usioneler, the

radi ation-sensitive conposition in the present invention has high
sol ubi i ty ieckhdeal nkeadt vidne Eobhowingrsteps (1) to (4).

(1} A step of forming a coating of the radiation-
sensitive composition for forming the colored layer of
the present invention on a substrate

(2) A step of exposing at least a part of the
coating to radiation

(3) A step of developing the coating after exposure

{4) A step of baking (hereinafter, referred to as
"post-baking") the coating after the developing step.

These steps will be sequentially described below.
{0078]

- Step (1) -

At first, a light shielding layer is formed on the
surface of a substrate to section a part that forms
pixels as required, and a liquid composition of the
radiation-sensitive composition for forming a colored
layer which contains, for example, a red pigment, is
applied on this substrate. Then, the substrate is
subjected to pre-baking to evaporate a solvent to form a
coating.

Examples of the substrate to be used in this step

may include glass, silicon, polycarbonates, polyesters,



dried, and therefore coating with the slit nozzle is suitably applied
thereto. Pre-baking is usually perfornmed in the conditions of 70 to 110C
for about 2 to 4 minutes. The coating thickness, which is nmeasured as a film
t hi ckness after the solvent is renoved, is usually 0.1 to 10 m preferably,
0.2 to 8.0 mand nore preferably 0.2~ 8 6.0 m [0079] - Step (2) Then, at
| east a part of the fornmed coating is exposed to radiation. Wen a part of
the coating is - 50 exposed to radiation, it is usually exposed through a

phot omask hawdigr 26 EEPyanided £ el yanide Exarpees pblybeigadiation to be
used in this step may include visible rays, ultraviolet rays, far-

ul travi ol etpsbhysthet@cl fotedeand atideX-caysoubds stadi asi sinjavpaged

wavel ength within the range of 190 to 450 nmis preferred. The exposure
amount of rediwienn o8 aiseptlic abbefidOand chiidy6§endted. siPEBABhces Step (3)
Then, the exposed coating is preferably developed wth an al kaline

devel oper. tImewgpmSed portions of the coating are dissolved and renoved to
forma pattern. As the above al kal i ne devel oper, aqueous sol utions

In addition, these substrates, if desired, may also
be previously treated with a chemical such as a silane
coupling agent or treated by plasma, ion plating,
sputtering, a gas phase reaction or vacuum deposition.

In applying the liquid composition to the substrate,
appropriate coating methods such as rotary coating (spin
coating), flow casting coating, roll coating and coating
with a slit nozzle can be employed. However, the
radiation-sensitive composition in the present invention
has high solubility to a cleaning solvent even after
dried, and therefore coating with the sglit nozzle is
suitably applied thereto.

Pre-baking is usually performed in the conditions of
70 to 110°C for about 2 to 4 minutes.

The coating thickness, which is measured as a film
thickness after the solvent is removed, is usually 0.1 to
10 pm, preferably, 0.2 to 8.0 um and more preferably 0.2
to 6.0 um.

[0079]
- Step (2) -

Then, at least a part of the formed coating is

exposed to radiation. When a part of the coating is



of , for exanple, sodium carbonate, sodium hydroxide, potassium hydroxide,
t et ranet hyl ammoni um hydr oxi de, choline, 1, 8-diazabicyclo-[5.4.0]-7-undecene
and 1, 5- diazabicyclo-[4.3.0]-5-nonene are preferred. To the above al kaline
devel oper, for exanple, a water-soluble organic solvent such as nethanol or
ethanol or a surfactant can be al so adfed in an appropriate ampunt. Note
that, after the devel oping process with the alkali, washing wwth water is
usual ly perforned. As the devel opi ng method, a shower devel opi ng nethod, a

spray devel @ppsgedetdochdatieon (i Metsi 9ahaleyebopbsed pREBAgh a puddl e
devel opi ng nethod and the |like can be - 51 applied. However, the

radi at i on- sgiist dravsk Cloapisg tawmnppropheaps esetteirnventi on has hi gh
solubility to the alkaline developer and is therefore suitably subjected to
the shower devéxanipigaretthathe el idenvisdmopingepnosadsin stinfefetrabl y
performed at ordinary tenperature for about 5 to 300 seconds. [0081] -
Step (4) Tieen, indkbudeatisiphbd teays heutievatdpley papsesfars subjected to
post-baking to obtain a substrate in which pixel patterns constituted of
the cured ratimavonieseraysi veleonposilbéans azed aX+raaged bnta predet er mi ned
array. Post-baking is preferably performed in the conditions of 180 to 230C
for about 2EdpadDoWilairiE’g a wavelength within the range of 190 to

450 nm is preferred.

The exposure amount of radiation is usually about 10
to 10,000 J/m.

{o080]

- Step (3) -

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

As the above alkaline developer, aqueocus solutions
of, for example, sodium carbonate, sodium hydroxide,
potassium hydroxide, tetramethylammonium hydroxide,
choline, 1,8-diazabicyclo-([5.4.0]-7-undecene and 1,5-
diazabicyclo-{4.3.0]-5-nonene are preferred.

To the above alkaline developer, for example, a
water-soluble organic solvent such as methanol or ethanol
or a surfactant can be also added in an appropriate
amount. Note that, after the developing process with the
alkali, washing with water is usually performed.

As the developing method, a shower developing method,
a spray developing method, a dip (immersion) developing

method, a puddle developing method and the like can be



The filmthickness of the pixels thus fornmed is usually 0.5 to 5.0 m and
preferably 1.5 to 3.0 m [0082] Further, green and blue pixel patterns are
formed on the sane single substrate by repeating the above steps (1) to
(4) using a liquid formradi ation-sensitive conposition for formng a
colored layer containing a green or blPde-pignent. In this way, the col ored
| ayer in which pixel patterns of the three primary colors (red, green and
blue) are arranged in a predeterm ned array can be formed on the substrate.

However, they®rded. ofdowesr,f @i nadiatalo Ry isi v ddifiod Quadn cgh ors in
the present inventionis not [imted to the above order. [0083] Col or

Filter The ©od girdddderiwfettitopresenii dnventhwilheg o €0boseRah ayer formed
using the radiation-sensitive conposition for formng the colored | ayer of

the presentdevdiuspit Gihd The tlodwsfdid teiidblPesPhpsentdi byepheéon i s
extrenely useful for use in, for exanple, transm ssive or reflective color
| i quid crysdladwelt st eyl aledigeasetiomd or i magi ng devi ces and col or sensors
etc. [0084] Color Liquid Crystal Display Device The color liquid crystal
di spl ay devi ce dhe kievelrogsey prnooeds drs ae fidmleiol grefiiddnerd ot t he present
ordinary temperature for about 5 to 300 seconds.
[c081]
- Step (4) -
Then, the coating after the developing process is
subjected to post-baking to obtain a substrate in which
pixel patterns constituted of the cured radiation-
sensitive composition are arranged in a predetermined
array.
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
usually 0.5 to 5.0 pm and preferably 1.5 to 3.0 pum.
[0082]
Further, green and blue pixel patterns are formed on
the same single substrate by repeating the above steps
(1) to (4) using a liquid form radiation-sensitive
composition for forming a cclored layer containing a
green or blue pigment. In this way, the colored layer in
which pixel patterns of the three primary colors (red,

green and blue) are arranged in a predetermined array can

be formed on the substrate. However, the order of



i nvention. The color liquid crystal display device of the present invention
can be fornmed appropriately, for exanple, by formng a color filter on a
different substrate froma driving substrate having a thin film transistor
(TFT) disposed thereon, arranging the driving substrate and the substrate
having the color filter fornmed thereo®% ¢ face each other with a |iquid
crystal layer interposed between them or alternatively, by placing, on
the surface of the driving substrate having a thin filmtransistor (TFT)

di sposed thﬁﬁﬁﬁ’fh%apfk@ﬁtﬁ@&@ern_@%f heyd Dgidhel cebPbrEi thegnhbormed thereon
and a substrate aving an I TO (indium oxide doped with tin) el ectrode

forned thergeseate aivemgish SDs asot olintec@acd oh8esbdléhorgekiquid crystal
| ayer interposed between them The structure of the l|atter one has an

advantage i po¢g@l the nunerical aperture can be significantly inproved and
therefore a bright and high definition color liquid crystal display device
can be obtai ned.cdlamllesgr [0085] Hereinafter, the enbodi nents of the
present invention will be nore specifically described by way of Exanpl es.
However, the pr&entcdlmeeriiiildren fhdthd ipmdssht tinvdre: Exanpesa bel ow. The Mwv
and Mh of the resin obtained in the follow ng Synthesis Exanples were
measur ed bycokbreerhewet ofiormed using the radiation-sensitive
composition for forming the colored layer of the present
invention.
The color filter of the present invention is
extremely useful for use in, for example, transmissive or
reflective c¢olor liquid crystal display devices, color
imaging devices and c¢olor sensors etc.
[0084]
Color Ligquid 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 can be formed appropriately, for
example, by forming a color filter on a different
substrate from a driving substrate having a thin film
transistor (TFT) disposed thereon, 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, or alternatively, by

placing, on the surface of the driving substrate having a

thin film transistor (TFT) disposed thereon, a substrate



chromat ography (GPC) in accordance with the follow ng specification.

Appar atus: GPC- 101 (manufactured by SHOM DENKO K. K.) Columm: Col ums
GPC- KF- 801, GPC-KF-802, GPC- KF-803 and GPC-KF-804 were connected and put in
use. Mbile phase: Tetrahydrofuran containing 0.5 w % phosphoric acid.
[0086] Synthesis of Alkali-Soluble Re$i3n- Synthesis Exanple 1 54 A flask
equi pped with a cooling tube and a stirrer was charged with 3 parts by

wei ght of 2,2'- azobisisobutyronitrile and 200 parts by wei ght of propyl ene

gl ycol monogsiiyd ©hdesoBsLet & BreANForfme@SERELabh Yani dhadbsParte by wei ght
of methacrylic acid, 5 parts by weight of w carboxypol ycaprol actone

nmonoacr yl atigav 237y pad t STOY (Wed Dk Ok 1 &k piepyd mal ehnt 88) dBechantie by wei ght
of styrene, 35 parts by weight of benzyl nethacrylate, 10 parts by wei ght

of gl ycer ol formad (1t o @t rytat £r eindgSd pesd t $s byo Weagdt e@thaotRethyli shyr ene
di rer as a nol ecul ar weight controlling agent. After the flask was purged
W th nitrogenl gasidtdeystehclapear sohtetrposedshgeneéy shemt edrivdi | e
increasing the tenperature to 80C. Pol ynerization was perfornmed by
mai nt ai ni ngstitucstuespef athe eldored dwearlsas cawbadvantageopnl yhet sheuti on
(S-1) (Mw of 10,500, M=5,200, the
numerical aperture can be significantly improved and
therefore a bright and high definition color liquid
crystal display device can be obtained.
[Examples]
[0085]
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.
The Mw and Mn of the resin obtained in the following
Synthesis Examples were measured by gel permeation
chromatography (GPC) in accordance with the following
specification.
Apparatus: GPC-101 (manufactured by SHOWA DENKO
K.K.)}
Column: Columns GPC-KF-801, GPC-KF-802, GPC-KF-803
and GPC-KF-804 were connected and put in use.
Mobile phase: Tetrahydrofuran containing 0.5 wt%
phosphoric acid.
[0086]
Synthesis of Alkali-Soluble Resin

Synthesis Example 1



which is a beads mll having a bead di aneter

mm manuf act ur ed

M tsubi shi JMad esphateob PO &l 1194kt d OBy Ide i dpRUIr SEL, Prepare a pi gnent
di spersion fluid (p-1). Subsedquently,” 450 parts by wei ght of this pignent

di spersi on ek Tk {dodity26h PEF i Be bnae @it poft & ey wepghynes (S-1) (in terns

of solid content) as an al kali- soluble resin (B)
TO 1382 as gromgl sfieingly il momaneEtiy @thér phAetoRoe y n@ngzat i on

(D), which was a mixture of 15 parts by weight of
2- benzyl - 2-slived dydratil yo-w i 14 - 1 Sropphios | bpphenyh bof anedhhceptiandcbdparts by

wei ght of

1-[ 9- et hyl - 6- ( 2- et hyl benzoyl ) - 9H car bazol - 3-yl | - et hanone

concentration of solid content: 31.2 wt% . [0087] |Imersion Test Exanple 1
A m xed sol ution was prepared by adding a pigment (A), which is 40 parts by
wei ght of a mxture of C.1. Pigment Geen 36, C. |I. Pignent Yellow 1
(weight ratio = 50/50), a dispersant, which is 10 parts by weight o
Di sperbyk 2001 (in terns of solid conte®t) containing a nonvolatile
conponent of 46% and an am ne value of 29, and a solvent, which is

parts by weight of propylene - 55 glycol nonomethyl ether acetate.

m xed sol ution vwasi sl IJRA %sbrrﬁras%@yixg af_l}n%gi dide MdiyfdFade nane),

50
f

100
The

by

60 parts by wei ght of
initiator

1- (O acet ylmxpam)s 3pdeSOphipast So byawebgibodicebPyl adtofbhoxypropi onate as a
sol vent were m xed to prepare a

monoacrylate, 22 parts by weight of N-phenylmaleimide, 13
parts by weight of styrene, 35 parts by weight of benzyl
methacrylate, 10 parts by weight of glycerol
mono (meth)acrylate and 5 parts by weight of a-
methylstyrene dimer as a molecular weight controlling
agent. After the flask was purged with nitrogen gas, the
reaction solution was gently stirred while increasing the
temperature to 80°C. Polymerization was performed by
maintaining this temperature for 5 hours to obtain a
copolymer solution (S-1} (Mw of 10,500, Mn=5,200, the
concentration of solid content: 31.2 wt%).
[0087]
Immersion Test
Example 1

A mixed solution was prepared by adding a pigment
(A), which is 40 parts by weight of a mixture of C.I.
Pigment Green 36, C.I. Pigment Yellow 150 ({(weight ratio =
50/50}, a dispersant, which is 10 parts by weight of
Disperbyk 2001 (in terms of solid content) containing a
nonvolatile component of 46% and an amine value of 29,

and a solvent, which is 100 parts by weight of propylene



liquid conposition (r-1) . The content of the pignent in the liquid
conposition (r-1) was 37.5 a based on the total solid content. Next, the
| i quid conposition (r-1) was applied by spin-coating onto a soda gl ass
substrate of 4 inch dianmeter having an SiQ2 filmformed on the surface
t hereof for preventing elution of sodi # i‘ons and subj ected to pre-baking
in a clean oven at 80C for 10 mnutes to forma coating of 3.0 mon the
substrate. Then, this substrate was imersed for 2 mnutes in 1000 cc of a
devel oper of1ypcdl Cdondhe BligPEoeShept asstabe: Sthe hiyidtaxi stel ol ok i s sti rred
by a magnetic stirrer. The coating was conpletely dissolved. [0088]
Exanpl e 2 Astimed aodpdsspeosedrby)Dinasopdepinedvidlf ¢trade namking on a
soda gl ass substrate in the sane manner as in Exanple 1 except that
D sperbyk 4Ridla honvdbeddd emitdnpaneny = H684daddamatanm o ¥abuem= 43) was
used as a dispersant in place of D sperbyk 2001. Then, this substrate was
i mer sed i madbacituoéd aby déi/esepeshdf Mat €r D41 st Yoagoeausopot 9si U
hydroxide solution for 2 minutes in the same manner as in Exanple 1. As a
resul t, thehowasingy weepaveph epediyendt sdospedsiPpR08dNidE mnple 3 A liquid
conposition (r-3) was prepared to forma
Subsequently, 450 parts by weight of this pigment

dispersion fluid (p-1}, 90 parts by weight of the

copolymer (S-1} (in terms of solid content) as an alkali-

soluble resin (B), 60 parts by weight of TO-1382 as a

polyfunctional monomer (C), a photopolymerization

initiator (D), which was a mixture of 15 parts by weight

of 2-benzyl-2-dimethylamino-1-(4-

morpholinophenyl}butanon-1-one and 5 parts by weight of

1-[9-ethyl-6-(2-methylbenzoyl) -SH-carbazol-3-yl] -ethanone

1- (O-acetyloxime), and 800 parts by weight of ethyl 3-

ethoxypropionate as a solvent were mixed to prepare a

ligquid composition (r-1). The content of the pigment in

the liquid composition (r-1) was 37.5 % based on the

total solid content.

Next, the liquid composition (r-1) was applied by

spin-ceoating onto a soda glass substrate of 4 inch

diameter having an Si0; film formed on the surface

thereof for preventing elution of sodium ions and

subjected to pre-baking in a clean oven at 80°C for 10

minutes to form a coating of 3.0 um on the substrate.

Then, this substrate was immersed for 2 minutes in

1000 cc of a developer of a 0.04 wt% aqueous potassium



coating on a soda glass substrate in the sane manner as in Exanple 1 except
that D sperbyk 145 (a nonvolatile conmponent = 100% and an am ne value = 71)
was used as a dispersant in place of Disperbyk 2001. Then, this substrate
was i mMmersed in 1000 cc of a devel oper of a 0.04 wt % aqueous potassi um
hydroxi de solution for 2 minutes in-t®® Same manner as in Exanple 1. As a
result, the coating was conpletely dissolved. [0090] Exanple 4 - 57 A

| i quid conposition (r-4) was prepared and a coating was forned on a soda

gl ass substhpdnkidd Neo Bafeon BEFe@Sby Na Exaghéeid excepért hathdi sper byk
2150 (a nonvolatile conponent = 52% and an am ne value = 57) was used as a

di spersant ddatpirgevpd dhmpesbyky 200dsoThed, this substrate was inmmersed in
1000 cc of a developer of a 0.04 w % aqueous potassi um hydroxi de sol ution
for 2 mnutpesod8] the same manner as in Exanple 1. As a result, the coating
was conpletely dissolved. [0091] Conparative Exanple 1 A liquid conposition
(r-5) was pExpaplsl 20 forma coating on a soda substrate in the sane manner
as in Exanple 1 except that TO 756(nenufactured by Toagosei Co., Ltd.)
serving as (C thé ipplid ymorasidliaronons)), wdd grepomdited ermonoest er  of
pentaerythritol acrylate and succinic acid as a main conponent, was used in
pl ace of coating on a soda glass substrate in the same manner as
in Example 1 except that Disperbyk 142 {a nonvolatile
component = 60% and an amine value = 43) was used as a
dispersant in place of Disperbyk 2001.
Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% aqueocus potassium hydroxide
solution for 2 minutes in the same manner as in Example 1.
As a result, the coating was completely dissolved.
[0089]
Example 3
A liquid composition (r-3) was prepared to form a
coating on a socda glass substrate in the same manner as
in Example 1 except that Disperbyk 145 (a nonvolatile
component = 100% and an amine value = 71) was used as a
dispersant in place of Disperbyk 2001.
Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% aqueous potassium hydroxide
solution for 2 minutes in the same manner as in Example 1.
As a result, the coating was completely dissolved.

[0090]

Example 4



TO 1382. Then, this substrate was imrersed in 1000 cc of a devel oper of a
0. 04 wto aqueous potassium hydroxide solution for 2 mnutes in the sane
manner as in Exanple 1. As a result, the coating was conpletely dissol ved.
[0092] Conparative Exanple 2 Aliquid c7orrpositi on (r-6) was prepared to
forma coating on a soda substrate i'nt’he same manner as in Example 1
except that dipentaerythritol hexaacrylate - 58 serving as (O the
pol yfunctional ronomer was used in place of TO 1382. Then, this substrate
was i mersed i nzl00enAE onbodigviedoper-of wad fdepdde@edUs pot assi um
hydroxide solution for 2 mnutes in the same manner as in Exanple 1. As a
resul t, theccoathdggvawstonhedonpl £t @bda dysant vedbsratar o anausamef
i nsoluble matter was observed in the solution in the formof nass. [0093]
Conpar at i vendmxaamp| &s 31\ Examup e chnposept onhdt - 7l spesbpkepased(bo form a
coating on a soda substrate in the same manner as in Exanple 2 except that
di pent aer ytienvol athekaacempanent sery2hgand 4€) amhee pvhytianct bdhawasononer
was used in place of TO 1382. Then, this substrate was i mersed in 1000 cc
of a develojrd ¢ a digEensdphgirodtapotafsPuspaydybxzael.
Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% aqueous potassium hydroxide
soclution for 2 minutes in the same manner as in Example 1.
As a result, the coating was completely dissolved.
[0091]
Comparative Example 1
A liquid composition (r-5) was prepared to form a
coating on a soda substrate in the same manner as in
Example 1 except that TO-756 (manufactured by Toagosei Co.,
Ltd.) serving as (C) the polyfunctional monomer, which
contained a monoester of pentaerythritol acrylate and
succinic acid as a main component, was used in place of
TO-1382.
Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% aqueous potassium hydroxide
solution for 2 minutes in the same manner as in Example 1.
As a result, the coating was completely dissolved.
[0092]
Comparative Example 2
A liquid composition (r-6) was prepared to form a

coating on a soda substrate in the same manner as in

Example 1 except that dipentaerythritol hexaacrylate



solution for 2 mnutes in the sane manner as in Exanple 1. As a result, the
coating was not conpletely dissolved. A |arge anmount of insoluble matter
was observed in the solution in the formof mass. [0094] Reference Exanple
1 Aliquid conposition (r-8) was prepared to forma coating on a soda
substrate in the same manner as in Coﬁﬁafative Exanpl e 1 except that the
content of a pignent dispersion solution (p-1) was changed from 450 - 59
parts by weight to 225 parts by weight and the content of ethyl 3-ethoxy
propi onat e servimg &S & pothenpolpbunchanged Ho0om800waar iselyinei ght to 600
parts by weight. The content of the pignent of the liquid conposition (r-
8) is 24. 5% basedbrTohe3gdtal solid conponent. Then, this substrate was
imrersed in 1000 cc of a developer of a 0.04 w % aqueous potassi um

hydr oxi de sol utlihem.f ahiz rAuhstestien wawe isemer sehmer 8300 cE&@hphe 1. As a
result, the coating was conpletely dissolved. [0095] Evaluation of

Devel opmentdéyolepey ofxand! @ SwTheadiepils pobddsitnohydrotideas applied by
using a spin coater to a soda glass substrate of 4 inch in dianeter having
an Si 02 filse¥orienl Dor thanbunteselnt bioe eddme opapreveasi hy Bkampéa &f sodi um

ions and subjected to pre-baking on a hot plate at 90C for 2
As a result, the coatling was not completely dissolved. A

large amcunt of insoluble matter was observed in the
solution in the form of mass.

[0093]

Comparative Example 3

A liquid composition (r-7) was prepared to form a
coating on a soda substrate in the same manner as in
Example 2 except that dipentaerythritol hexaacrylate
serving as (C} the polyfunctional monomer was used in
place of TO-1382.

Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% aqueous potassium hydroxide
solution for 2 minutes in the same manner as in Example 1.
As a result, the coating was not completely dissolved. A
large amount of insoluble matter was observed in the
solution in the form of mass.

[0094]
Reference Example 1

A liquid composition (r-8) was prepared to form a
coating on a soda substrate in the same manner as in
Comparative Example 1 except that the content of a

pigment dispersion solution (p-1) was changed from 450



mnutes to forma coating of 2.5 min thickness. Subsequently, the substrate
was cooled to room tenperature and thereafter exposed to Wrays containing
wavel engt hs of 365 nm 405 nm and 436 nmthrough a photonmask (slit w dth:
90 m) by using a high-pressure nercury |anp. The exposure anount at this
time was 1000 J/nR. Thereafter, the céating was sprayed with a 0.04 w%
aqueous pot assi um hydroxi de solution controlled at 23C through a nozzle (1
mmin dianeter) at a developing pressure of 1 kgf/cn2 for one minute. After
the shower pa$fl mwiewed D O-yes2 Pepa Of SEBly | Meifhs &BANEhe pOStehakbRg was
performed at 220C for 30 mnutes to forma red-stripe pixel pattern on the
substrate. afienl the=tthocey BropEyowats heesubsyraseavaslobserwad by an optical
m croscope, no devel opnent residue was observed on the unexposed portion of
t he subst r atlearagnetd nfiromles @€ tpawiss dbyg eweeght ntd heoedgervé bhewpigkt.pattern.
[ 00961 Exanple 6 The sanme process as in Exanple 5 was repeated except that
the i qui d Tepositénn ¢f -Ze waboused ¢ofH phackighidt hempogutdonofpesiti on
(r-1). Wien devel opnent property was evaluated, no devel opment residue was
observed on8} his UheXposesedornt i e bbtahesslbdt camponddtno def ect was
observed in the edge of the pixel pattern. [0097 Exanpl e 7
Then, this substrate was immersed in 1000 cc of a
developer of a 0.04 wt% agqueous potassium hydroxide
solution for 2 minutes in the same manner as in Example 1.
As a result, the coating was completely dissolved.
[0095]
Evaluation of Development Property
Example 5
The liquid composition (r-1) was applied by using a
spin coater to a soda glass substrate of 4 inch in
diameter having an Si0O; film formed on the surface
thereof for preventing elution of sodium ions and
subjected to pre-baking on a hot plate at 90°C for 2
minutes to form a coating of 2.5 um in thickness.
Subsequently, the substrate was cooled to room
temperature and thereafter exposed to UV rays containing
wavelengths of 365 nm, 405 nm and 436 nm through a
photomask (slit width: 90 pm) by using a high-pressure
mercury lamp. The exposure amount at this time was 1000
J/m*. Thereafter, the coating was sprayed with a 0.04

wt% aqueous potassium hydroxide solution controlled at

23°C through a nozzle (1 mm in diameter} at a developing

pressure of 1 kgf/cm® for one minute. After the shower



The sane process as in Exanple 5 was repeated except that the liquid
conposition (r-3) was used in place of the liquid conposition (r-1). Wen
devel opnent property was eval uated, no devel opnent residue was observed on
the wunexposed portions of the substrate and no defect was observed in the
edge of the pixel pattern. [0098] Exaﬁﬁﬁé 8 The sane process as in Exanple
5 was repeated except that the liquid conposition (r-4) was used in place
of - 61 the liquid conmposition (r-1). \When devel opnent property was

eval uat ed, dqov OPRRNE pEBTf SbRedasn ObBEE VRsnAsdrt hpostnBXRAgdwaer ti ons of
t he substrate and no defect was observed in the edge of the pixel pattern.

[0099] Cornpaygdined BExanp e°d fHie AR itRGe S Fortm £l £-6iy@s repeat ed
except that the liquid conposition (r-5) was used in place of the liquid

conposi ti orpixell)patihem devetopnsulbspraperty was eval uated, no devel opnent
resi due was observed on the unexposed portions of the substrate and no
def ect was obséthesd tilre tmecee'ldgae.'ILﬁy tdre e aulpdttara. wd91dder@odpar at i ve
Exanpl e 5 The sanme process as in Exanple 5 was repeated except that the
liquid conpuigsian orp{ic®) mbcrosedpsn pdadeveiopndrt| rgaidueowpssition (r-1).
When devel opnent property

observed on the unexposed portion of the substrate and no

defect was observed in the edge of the pixel pattern.

[0096]

Example 6

The same process as in Example 5 was repeated except

that the liquid composition (r-2) was used in place of

the liquid composition {(r-1). When development property

was evaluated, no development residue was observed on the

unexposed portions of the substrate and no defect was

observed in the edge of the pixel pattern.

[0097]

Example 7

The same process as in Example 5 was repeated except

that the liquid composition (r-3} was used in place of

the liquid composition (r-1). When development property

was evaluated, no development residue was observed on the

unexposed portions of the substrate and no defect was

observed in the edge of the pixel pattern.

[c098]

Example 8

The same process as in Example 5 was repeated except

that the ligquid composition (r-4) was used in place of



was eval uated, no defect was observed in the edge of the pixel pattern;
however, devel opnment residue was slightly observed on the unexposed
portions of the substrate. [0101] Conparative Exanple 6 The sanme process as
in Exanple 5 was repeated except that the liquid conposition (r-7) was used
in place of the liquid conmposition (rﬁﬂ)f When devel opnent property was
eval uat ed, unexposed portions were not conpletely - 62 dissolved in the
devel oper and thus a pixel pattern was not forned. [0102] Reference

Exanpl e 2 Tilee shiguid c@fsoabt idn Exanp) e Wheas deapaimieex gefipedtiat the
l i quid conposition (r-8) was used in place of the liquid conposition (r-1)
When deveraprerdlypopd) tiyo dese byaherat etle s hdud evas opbeatve@sofuehwas
observed on the unexposed portions of the substrate and no defect was
observed i midrpest pirithengi okl tipat s@ratrd0403pd kwvatlefeconwag Surf ace
Snmoot hness The surface roughness of the upper portion of individual pixel
patterns obtkéemeded nin heheabedee e atheatporebfpaidbesnon was neasured by an
atomc force mcroscope (manufactured by Digital Instrunent) and
eval uated. @h¥thl |y, when the surface roughness is 60 angstrons or |ess,
it is determned that the surface
Comparative Example 4
The same process as in Example 5 was repeated except
that the liquid composition (r-5) was used in place of
the liquid composition (r-1). When development property
was evaluated, no development residue was observed on the
unexposed portions of the substrate and no defect was
observed in the edge of the pixel pattern.
(0100]
Comparative Example 5
The same process as in Example 5 was repeated except
that the liquid composition (r-6) was used in place of
the liquid composition (r-1). When development property
was evaluated, no defect was observed in the edge of the
pixel pattern; however, development residue was slightly
observed on the unexposed portions of the substrate.
[0101]
Comparative Example 6
The same process as in Example 5 was repeated except
that the liquid composition (r-7) was used in place of

the liquid composition (r-1). When development property

was evaluated, unexposed portions were not completely



snoot hness is satisfactory. [0104] Exanple 9 When the surface snoot hness of
the pattern fornmed in Exanple 5 was neasured, the surface roughness was 50
angstrons. [0105] Exanple 10 - 63 Wen the surface snoothness of the
pattern formed in Exanple 6 was neasured, the surface roughness was 40
angstrons. [0106] Exanple 11 Wen t e ®2urf ace snoot hness of the pattern
formed in Exanple 7 was neasured, the surface roughness was 37 angstrons.
[0107] Exanple 12 Wen the surface snoot hness of the pattern formed in

Exanpl e 8 v@SssERsed eth tHhe S BoeF OugHNEBSs WaSp fide 1 apget £PABwaE0108]
Conpar ati ve Exanple 7 Wien the surface snoothness of the pattern formed in

Conpar at i vendixafgutmgedl. was neasured, the surface roughness was 80 angstrons.
[ 0109]

[0102]
Reference Example 2

The same process as in Example 5 was repeated except
that the liquid composition (r-8) was used in place of
the liquid composition (r-1). When development property
was evaluated, no development residue was observed on the
unexposed portions of the substrate and no defect was
observed in the edge of the pixel pattern.
[6103]
Evaluation of Surface Smoothness

The surface roughness of the upper portion of
individual pixel patterns obtained in the above
evaluation of adhesion was measured by an atomic force
microscope {manufactured by Digital Instrument) and
evaluated. Generally, when the surface roughness is 60
angstroms or less, it is determined that the surface
smoothness is satisfactory.
[0104]
Example 9

When the surface smoothness of the pattern formed in
Example 5 was measured, the surface roughness was 50
angstroms.
[0105]

Example 10



Conpar ati ve Exanple 8 Wien the surface snoothness of the pattern formed in
Conparative Exanple 5 was neasured, the surface roughness was 40 angstrons.
[0110] Conparative Exanple 9 - 64 Wien the surface snoot hness of the
pattern formed in Conparative Exanple 6 was neasured, the surface roughness
was 35 angstrons. [0111] Reference Exéﬁpre 3 When the surface snoot hness of
the pattern formed in Reference Exanple 2 was neasured, the surface
roughness was 50 angstronms. - 65 - What is clainmed is: 1. A
radi ati on-sensi Whed aonrPesidiae famodtdmegyg of wd Qack ddyeformedpin si ng (A)
at | east one pignent selected fromthe group consisting of red pignents,
green pi griztangpbncb brae megaentd, (B sudispersanghné€y was abkal i -sol ubl e
resin, (D) a polyfunctional nonomer represented by the follow ng formula
(1) I R AWBtOGBEO OOCHHH- XCz CzOCz CHZ OR2 OH
[0106]
Example 11
When the surface smoothness of the pattern formed in
Example 7 was measured, the surface roughness was 37
angstroms.
[0107]
Example 12
When the surface smoothness of the pattern formed in
Example 8 was measured, the surface roughness was 44
angstroms.
[01l08]
Comparative Example 7
When the surface smoothness of the pattern formed in
Comparative Example 4 was measured, the surface roughness
was 80 angstroms.
[0109]
Comparative Example 8
When the surface smoothness of the pattern formed in
Comparative Example 5 was measured, the surface roughness
was 40 angstroms.

[0110]

Comparative Example 9



R OO~1) OO R R where R represents a hydrogen atomor a nethyl

group, and R2 represents a group selected fromthe group consisting of a
nmet hyl ene group, a straight or branched al kylene group and a straight or
branched al kenyl ene group each having 2 to 8 carbon atons, a phenyl ene
group that may have a substituent, a éﬁcrohexylene group that may have a
substituent and a cycl ohexyl ene group that may have a substituent and
partly has an unsaturated bond; - 66 (E) a photopol ynerization initiator,
and (F) a sol vemhen Whes &iut fladte caiticttnedfs (dfe Rt dr) fernddd tin 60 wt %
based on a total weight of the conposition except (F) the solvent. 2. The
radi at i on- SEmspdtarei o rasiplons acxormeaguted, ctiae nedy f aber epughneam ne
value (unit: ngKOH g) of the dispersant (B) is 70 to 400. 3. A color filter
formed of tves ridlieaatgorraensitive conposition according to claiml1 or 2. 4.
A color liquid crystal display device conprising the color filter according
to claim3.[0111]

Reference Example 3
When the surface smoothness of the pattern formed in
Reference Example 2 was measured, the surface roughness

was 50 angstroms.



What is claimed is:

1. A radiation-sensitive composition for forming a
colored layer, comprising (A) at least one pigment
selected from the group consisting of red pigments, green
pigments and blue pigments, (B) a dispersant, (C) an
alkali-scluble resin, (D) a polyfunctional monomer

represented by the following formula (1):

<
- %“

where R; represents a hydrogen atom or a methyl group,

and R; represents a group selected from the group
consisting of a methylene group, a straight or branched
alkylene group and a straight or branched alkenylene
group each having 2 to 8 carbon atoms, a phenylene group
that may have a substituent, a cyclohexylene group that
may have a substituent and a cyclohexylene group that may

have a substituent and partly has an unsaturated bond;



(E) a photopolymerization initiator, and (F) a solvent,
wherein the content of the pigment (A) is 30 to 60 wt%
based on a total weight of the composition except (F) the

solvent.

2. The radiation-sensitive composition according to
¢laim 1, wherein an amine value (unit: mgKOH/g) of the

dispersant (B) is 70 to 400.

3. A color filter formed of the radiation-sensitive

composition according to claim 1 or 2.

4. A color liquid crystal display device comprising the

color filter according to claim 3.



