A" PROCESS FOR PRCDUCI NG A COLOR FILTER TECHNI CAL FI ELD The presenﬂwﬂﬂ$
i nvention relates to a process for producing a color_filter used in *MSi qui d

crystal display devices and solid state i mage pi ckdup de¥PIASEDSSBAEKEROUNEG
ART For making a liquid crystal display device or iﬁ§nl4d;sbﬁt&m¢ﬂagetn“(md -
pi ck-up device into a color*display device, jthere hasc L o paged . 28
met hod of. conbining color filters of the three pri mngghggszv$ﬁg ne

10 green and blue, or yellow, magenta and. cyan.

for producing these color filters, and.the npst fu

so-cal | ed dyeing method. This nethod conprises for

dyeable resin in a nosaic formon a substrate, 15 dyeing the resin by

i mersion in a dye bat h, MPROOESS IRORS (HRODUQTNGNX ICORORe FILEGER yi ng out a

- fixing treatnent, and t hen formng an anti-dyeing filmto acconplish the
formati on of one color. The above procedure. is repeated three times to form

a color filter having a fine color 20 pattern of the three primary col ors.

The dyei ng net h\BBCHYICAEr FIESMD zed in that a very fine col or pattern can be

freely formed.” But it involves a |arge nunher o Ilcated ste
Y The present %nven@?on rela%ng proce%s for

producing a color filter used in liquid crystal display

devices and solid state image pick-up devices.

5 BACKGROUND ART
For making a liquid crystal display device or
a solid state image pick-up device into a color display
device, there has been employea a method of combining
color filters of the thrée pfimary colors, i.e., red,

10 green and blue, or yellow, magenta and cyan.  There are
several methods for produding these color filters, and
the most fundamental method is a so-called dyeing
method. This method comprises forming a transparent
and dyeable resin in a mosaic form on a substrate,

15 dyeing the resin by immersion in a dye bath, washing the
substrate with water, carrying out a fixing treatment,
and then forming an anti-dyeing £ilm to accomplish the
formation of one color. The above procédure is repeated
three times to-form a color filter having a fine color

20 pattern of.thé three primary. colors.

The dyeing metth 45 characterlzed in that a
very fine color pattern can be freely formed. But. lt

o

.involves a large number of compilcate?zséeps for ¢~
a ¥27



-2- production, such as a photolithography step, dyeing step, washing and
fixing step, and anti-dyeing step, and the nunber of repetitions of these
st eps depends on the nunber of colors in which the resin is dyed. Moreover,
5-the yield tends to be decreased by adhesion of dust during the
production, etc. In addition, since the coldr+ng density is substantially
proportional to the thickness of the dyed resin film the change of the

filmthi ckness (calhiest Loh P siehUaS f &1 Phoyol Dtheyeapby aseep hedg@ingal i ty of
a product. In sonme cases, color non- uniformty is caused by contam nation
with or com ng-gddp pfwshbng Cahdr Sixbhg. steppeandngnoi-dyeing detepi apdi ng.
Furthernore, liquid crystal display device makers eagerly desire a process
whi ch reduces silgpsnimbenl of fépétitionprofiuthese, steps cdependscoyi the, and
permts production at a lower cost. DI SCLOSURE OF THE | NVENTI ON The present
i nventors condutimbtley a0 f oceleeschncHbichokhgoroshn 48cAYRd obl YAECARET
consequently 20 found that a_color filter | or ed gﬁtégr with
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curing the coloring density is substantially proportional to the
thickness of the dyed resin film, the change of the £ilm
thickness causes color nonuniformity to deteriorate the

10 quality of a product. In some cases, color non-
uniformity is caused by contamination with or coming-of £
of other colors, etc., depending on the order of dyeing.
furthermore; liquid crystal display device makers
eagerly desire a.process which reduces steps in color

15 filter production, increases the yield, and permits

production at a lower cost.

DISCLOSURE OF THE INVENTION
The present inventors conducted various
researches for solving such problems and consequently
20 found that a color filter having a colored pattern with
high density and precision and héving excellent heat
resistance, chemical resistance, light resistance, etc.
can be produced by forming a photosensitive resin film
having a specific dyeability.on a substrate, curing the
25 resin film, and spouting predetermined dye solutions
onto predete;mined areas of the cured photosensitive

resin £ilm by an ink-jet technigiie to:fofm a desitred -
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25 resin film and spouting predeterm ned dye sol utions onto predeterm ned
areas of the cured photosensitive resin filmby an ink-jet technique to

forma desired -3- colored pattern, whereby the present invention has
béen acconpli shed. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The present
i nvention relates to: 5 (1) a pragess for producing a color

filter, characterized by formng on a substrate a photosensitive resin thin
filmhaving the dyebbiédtyatesen| belet ébyather pfbsehe! baventiomchdsebedt n
filmby irradiation with energy rays, and then spouting dye solutions onto
10 predeterm ned a¢eompbishéé. cured filmby an ink-jet technique to forma
desired colored pattern: (a) after a photosensitive resin thin filmof 0.6
[err] in thickness is imersed in a 4% aqueous solution of a dye with a

nol ecul ar wei ght of .1000 or nore at a 15 roomtenperature for 15 m nutes,

t he transnittancéBE$TtM@DEhFQRfCAﬁRﬁIN$h@UﬂaWGEeﬁggﬁNﬁioﬂaxinun1absorption
of the dye is 5%or less, or (b) after a photosensitive resin thin film of
0.6 pmin thickness is i meFRRPTSenD. boyentionsrelates to:

5 : (1) a process for producing a color filter,
characterized by forming on a substrate a photosensitive
resin thin £ilm having the'dyeébility described in (a)
or (b) below, curing the thin f£ilm by irradiation yith
energy rays, and then spouting dye solutions onto

10 predetermined areas of the cured film by an ink-jét
technique to form a desired colored pattern:
(a) after a photosensitive resin thin film of
0.6 um in thickness is immersed in a 4% aqueous solution
of a dye with a molecular weight of 1000 or more at a
15 room temperature for 15 minutes, the transmittance of
the tﬁin £film at the wavelength of maximum absorption of
the dye is 5% or less, or
(b) after a photosensitive résin thin £ilm of
0.6 ym in thickness is immersed in a 0.2% aqueous
20 solution of a dye with a moleculaf weight of 1000 or
more at 60°C for 10 minutes; the transmittance of the
thin film at the wavelength of maximum absorption of the
dye is 5% or less;
(2) a process for producing a color filter

25 according to the above item (1), wherein the photo-

sensitive resin thin £ilm described in the above item

(1) is formed out of a photosensitive resin composition



20 solution of a dye with a nol ecul ar wei ght of 1000 or nore at 600C for 10
m nutes, the transmttance of the thin filmat the wavel ength of naxi mum
absorption of the dye is 5%or less; (2) a process for producing a col or
friter 25 according to the above item (1), wherein the photo- sensitive
resin thin filmdescribed in the above item (1) is formed out of a

phot osensitive resin conposition -4- cogtai ning an ani oni c-dye-dyeabl e
pol ymer and a photo- --sensitive conmpound; (3) a process for producing a
color filter ageat@iiRdngO ahh@niaie-dyRindydablehgicdliymerhandiao phot &

dye-dyeabl e polynmer is a polymer obtained froma conposition containing an
ani oni c- dye--dy-gahlsg tiimeodmpdanidlg tertiary nitrogen atom or quaternary
nitrogen atom and a hydrophilic nononer other than said nononer; (4) a
process for producing a d@l)or af prioeess0 fagc @rdiduging @heodiosy &£iiltem (2) ,
wherein the ani onic- dye-dyeable polynmer is a polymer obtained froma
conposi ti on commcogidigpEa chRo@bovediten (&) avheredm they andriHide
e e gye-dyeabts el (3 ool W ashed B o 10 10
y weig :
| composition containing an anionic-dye-dyeable honomer

having tertiary nitrogen atom or quaternary hitrogen

atom, and a hydrophilic monomer other than said monomer;

(4) a process for producing a color filter

10 accord;ng to the above item (2), wherein the anionic-
dye—dYeable polymer is a polymer obtained from a
composition comprising 20 to 70% by weight of an
anionic-dye-dyeable monomer having tertiary nitrogen
atom or quaternary nitrogen atom, 10 to 60% by weight of

15 a hydrophilic monomer other than said monomer, and 10 to.
50% by weight of a hydrophobic monomer;

(5) a process for producing a color filter
according to the above item (4), wherein both the
anionic-dye-dyeable monomer having tertiary nitrogen

20 atom or quaternary nitrogen atom and the hydrophobic
‘monomer are (meth)acrylic monomers;

(6) a process for producing a color filter
according to the above item (3) or (4), wherein the
anionic~dye-dyeable monomer is 3-(N,N-dimethylamino)-

,25 propylacrylamide or 3-(N,N-dimethylamino)propyl-
methacrylamide;

(7) a process for producing a color filter



15 a hydrophilic nonomer other than said nononer, and 10 to 50% by wei ght
of a hydrophobi c nononer; (5) a process for producing a color filter
according to the above item (4), wherein both the anionic-dye-dyeable .
nmononer having tertiary nitrogen 20 atom or quaternary nitrogen atom and

t he hydrophobi c mononer are (meth)acrylic ndnhoners; (6) a process for
producing a color filter according to the above item (3) or (4), wherein

t he ani oni c- dye-abosatimgrdroidre iabarg N hemi bkt nyhareid) -thes anionic-
propyl acryl am de or 3-(NN-dinethyIanjnogprop | -, met hacryl ami de; (7) a '
process for prodyEdyeabds gonqnerris Ttﬁrékﬂkﬂ%ﬁnﬁ}q RNPTARRIS i t em

(4), wherein the anionic- dye-dyeabl e pononey is . . "
3_(NN_dinethy|aﬁqu%ﬁqﬂgﬁ_o§u§iﬂQwﬁfggqﬁthy{amlno)propylmethacrylamlde,
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the above item (e MY fhihdder yPifide, and the hydrophobic monomer is
methyl methacrylate or methyl acrylate;
(8) a process for producing a color filter
according to the above item (2), wherein the water
10 .content of a resin solution obtained by dissolving the
photosensitive resin composition is 1 w/ws% or les;; and
(9) a process for producing a color filter -
according to the above item (2), characterized by using
solutions each obtained-by dissolving a dye composed of
15 a single component in a solvent, as the dye solutions.
The process for producing a color filter of
the present invention is practiced, for example, as
follows. That is, a highly dyeable, photosensitive
resin is dissolved in a solvent such as'Methyl
20 Cellosolve, after which a substrate is coated with the
photosensitive resin solution by a method such as spin
coating technique, dried and then exposed to light by
irradiation with energy rays such as ultraviolet rays to
cure the photosensitive resin. In the curing of the
25 photosensitive resin thin f£ilm, the thin film may be
ekposed to light through a mask so© as to form a
predetermined pattern, may be cured by light'exposure on

the whole surface without forming a pattern, or may be



10.content of a resin solution obtained by dissolving the photosensitive
resin conpositionis 1 wwbor less; and (9) a process for producing a
coJor filter- according to the above item (2), characterized by using

sol uti ons each obtained by dissolving a dye conposed of 15 a single
conponent in a solvent, as the dye solutiong.—The process for producing a
color filter of the present invention is practiced, for exanple, as

foll ows. That iexpesédgbdylilgetbbs, theobasknsirfacer tBraugh aibtacked in a
sol vent such as Methyl 20 Cellosolve, after which a substrate is coated
with the phofoSeakrixve Weennaspattesh hs SormefedPanthtiansppayceating
techni que, dried and_then exposed to light by irradiation with ener rays
such as ul traviEpemed 38 Pbaébr@aFHéCEﬁoﬁﬁséﬁéFFFvénrE@?npa¥ﬁe¥ﬂe cﬂz?ng of
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a black dye is used, the £ilm thickness is preferably
large. If necessary, the light-cured filﬁ thus.obtained
is heat-treated at a temperature of 100°C to 1l60°C.

10 Although the heat treatment time is not critical, it is
usually sufficient that the heat treatment is carried
out for approximately 15 - 50 minutes. The heat
treatment may be carried out by a conventional method by
‘the use.of a hot plate, an oven or the like. Then,

15 predetermined volumes of dye solutions are adhered tb
predetermined areas of thé photosensitive resin thin
film subjected or not subjected to the heat-treatment,
by an ink-jet technique at room temperature to 70°C,
preferably at roém temperature. The ink-jet technique

20 is a method in which ink is adhered to the thin film by
spouting small drops of the ink through a nozzle. The
~dyeing (coloring) by this method may be carried out so
as to give multiple colors one by one or at the same
time. After the dyeing, a heating and drying treatment

25 1is conducted by the use of a hot plate or oven at 70 -
180°C for 3 to 15 minutes, whereby a color filtér is
obtained. Sgbsequently, if necéssary, a fixing

treatment in an aqueous solution of tannic acid and



t Hi ckness of the light-cured filmobtained is usually 5 approximately 0.3 -
2 [err], preferably approximately 0.3 - 1.5 [err], nore preferably
approximately 0.3 - 1 [err]. Wen a black dye is used, the filmthickness
is preferably large. If necessary, the light-cured filmthus obtained is
heat-treated at a tenperature of 1000C to 160fexr]C. 10 Al though t'he heat
treatnent time is not critical, it is usually sufficient that the heat

treatment is carrtgdtQut ek igPRhAX wABhENY iaEF- beOcHrpikd@southénheatier to
treatment nmay be carried out by a conventional method by the use of a hot
plate, an oven ofptéeehtkeheTdgéssolativadefetiendgesol umsad@iitlyonsolifiti ons
are adhered to predeterm ned areas of the photosensitive resin thin film
subj ected or not pabpssaeg,t thehehbdat surféaceenf, thy dpednkhjint fidmhmague
at roomtenperature to 70C, preferably at roomtenperature. The ink-jet
techni que 20 is khensohbedi wikhi ehtiransparstfiepedtectite layarf ihnppgder
spouting small _drops of the ink through a nozzle. The dyeing (col oring) by
this nethod nay b&ocBRretegtosheseodeort §idites Aaverpl e col ors one by one or
at the sanme tine. After the, dyei a heating,and dr i?g?treatnent 25 is

conducted by the use of a hSPepFHggtﬁﬁtSvHﬁegt1?0tbel pEeeRt CLRBENLiPR i8
T e e ROk EhASkal 1SR AP o, SRSB4 cBisezazey
and transparent plate. There can be exemplified plates
of, for example, giass,.polyesters, polycarbonates,
10 polyacrylates and polyether sulfones. The thickness of
‘the substrate is preferably approximately 0.5 - 1.5 mm.
| The highly dyeable, photosensitive resin used
in the present invention is preferably (a) a photo-
sensitive resin having such a dyeability that after a
15 +thin film of the photosensitive resin of 0.6 um in
thickness is immersed in a 4% aqueous sdlution of a dye
with a molecular weight of 1000.or-more at a room
temperature for 15 minutes, the transmittance of the
thin film.at_the wavelength of maximum absorption of the
20 dye is 5% or less, or (b) a photosensitive resin having
such a dyeability that after a thin film of the photd-
éensitive resin of 0.6 um in thickness is immersed in a
0.2% aqueous solution of a dye with a molecular weight
of 1000 or more at 60°C for 10 minutes, the trans-
25 mittance of the thin film at the wavelength of maximum
absorption of the dye is 5% or less. The dye with a

molecular weight of 1000 or more includes, for example,

PC Green FOP (mfd. by Nippon Kayaku Co., Ltd.).



-7- tartar enetic and washing nmay be carried out in order to prevent the
di ssolution of the dyes. |In addition, if necessary, the whole surface of
the dyed thin filmnay be coated with a transparent protective |ayer in
order 5 to protect the color filter layer. The substrate used in the
present invention is not particularly IlrntQHT so long as it is a colorless

and transparent plate. There can be exe fied Iates f or _exanpl
gl ass, polyesters, polychfbbhatBighiy 93g5§iﬁy|aP §°§ﬁﬂsbg}§%tﬁ§?l§ulfones
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i mersed in a 49 gsgfsoga?aw% gf pfloldeHii 1 deBbAGHLAY 4Bl oht of 1000

or-nbre at ar m nut es, e transmttance of the thin

film at thesW&é&ﬂeisloéoﬁmwm@sor&hboan%naeea @-agwbus pY19mekess,

or (b) a photosensitive resin having such a dyeabi | at after a thin
filmof the php§opobeginfiblli U8ihgshn Q‘h:.@n@cPﬂﬁré]—dyBabmeCinﬁﬁeaerSanmr sed in

a 0.2% aqueous solution of a dye with a nol ecul ar wei ght
hydrophilic monomer other than the anionic-dye-dyeable
monomer (hereinafter referred to merely as "hydrophilic
monomer") as essential components. The anionic-dye-

10 dyeable polymer can be produced by a éonventional
solqtion polymerization method. i

Here, thé anionic—dye-dyeab}e monomer is,
for example, a monomer having tertiary nitrogen atom or
guaternary nitrogen atom in the molecule which has a

15 property of imparting dyeability for anionic dyes to the
polymer. Specific examples of the anionic-dye-dyeable
monomer are (N,N-di(C;-Cs)alkylamino) (Cy3—-Cq)alkyl (meth)-
acrylates such as (N,N-dimethylamino)ethyl acrylate,
(N,N~-dimethylamino)ethyl methacrylate, (N,N-diethyl-

20 amino)ethyl acrylate, (N,N-diethylamino)ethyl meth-
acrylate, 3-(N,N-dimethylamino)propyl acrylate, 3-(N,N-
dimethylamino)propyl methacrylate, etc.; (N,N-di(C;-
Cg)alkylamino) (C;-Cq)alkyl(meth)acrylamides such as 3-

_ (N,N-dimethylamino)propylacrylamide, 3-(N,N-dimethyl-
25 amino)propylmethécrylamide, etc.; (N,N-diethylamino)ethyl
| vinyl ether; 4-vinylpyridine; diarylamines; 2-hydroxy-3-
| methacryloyloxypropyltrimethylammonium chloride; and

methacryloyldxyethyltrimethylammonium chloride. From



of 1000 or nore at 600C for 10 mnutes, the trans- 25 mttance of the thin
filmat the wavel ength of naxi mum absorption of the dye is 5% or |ess. The
dye with a nol ecul ar wei ght of 1000 or nore includes, for exanple, PC G een
FOP (nfd. by Ni ppon Kayaku Co., Ltd.). -8- As the highly dyeable,

phot osensitive resin satisfying the conditd ans-described in (a) or (b)
above, there are exenplified those conprising an anioni c-dye- dyeabl e

pol yner and a phei@seisipd et COFPOLali BEtp &a8cthé alik@nsthé Uﬁﬁéﬁhﬁ' he
ani oni c-dye-dyeabl e pol ynmer i s obtai ned using an ani oni c-dye-dyeabl e

nmonomer and a hyskophdnide npypeatondhiers tac@ phef@rabhe c- dye-pyeeddelar,
nmononer (hereinafter referred to nerely as "hydrophilic_nononer") as

essenti al conporer{l, NIdimeth phaniny pprdpy lyenpl ampdé yamd 3-afN - pr oduced
by a conventional solution polynerization nethod. Here, the

ani oni c- dye- dyeabine thynbareing yprépy leethat ey lamideacare theimestertiary
nitrogen atomor quaternary nitrogen atomin the nolecule which has a 15
property of ibdppreieraikebinivievef bthendyeahibity for avignie dyRecific
exanpl es of the anionic-dye-dyeabl e nononer_are .

(N, N-di ([err])al'R8e ARNE (3R+911GTRYe-¢¥eeble monomers are used singly

'~ or as a mixture of two or more thereof.

The hydrophilic monomer includes, for example,

hydrdxy(cl-C4)alkyl (meth)acrylates such as hydroxyethyl
10 acrylate, hydroxyethyl methacrylate, etc.; {(meth)acryl-

amides which may have one or two (Ci~-Cs)alkyl grodbs

attached thereto, such as acrylamide, methacrylamide,

dimethylaminoacrylamide, methylaminocacrylamide, etc.;

and vinylpyrrolidone. These hydrophilic monomers are
15 used singly or as a mixture of two or more thereof.

The blending proportions of the anionic-dye-
dyeable monomer and the hydrophilic monomer are as
follows: the anionic-dye-dyeable monomer 25 to 85% by
weight, preferably 30 to 80% by weight, and the hYdro-

. 20 philic monomer 15 to 75% by weight, preferably 20 to 70%
by weight.

As the photosensitive compound, there are
exemplified azide compounds including diazidochalcone,
4,4'-diazidostilbene-2,2'-disulfonic acid, sodium 4,4'~-

25 diazidostilbene-2,2'-~disulfonate, and 4,4'-diazido-
stilbene-2,2'~disulfon(mono or bis{C;~C4)alkoxy(Ci~Cq)~
alkyl))amides such as 4,4'-diazidostilbene-2,2'-~

disulfon(bis(methoxyethyl))amide, 4,4'-diazidostilbene-



acryl ates such as (NN-di net hyl ani no) et hyl acryl ate,

(N, N-di net hyl ami no) et hyl nethacrylate, (N, N-di ethyl- 20 ami no) et hyl
acrylate, . (N, N-di et hyl am no) et hyl neth- acryl ate,

3-(N, N-di met hyl am no) propyl acrylate, 3-(N, N di nethyl am no) propyl

met hacryl ate, etc.; (N Ndi(d- 4)al kylanioox([err])al kyl (nmeth)acryl am des
such as 3- (N, N-di net hyl am no) propyl acryl am de, 3-(N, N-di net hyl - 25

am no) pr opyl nethaztyd bt ifon ghis (et bRy eltieyhy) amide) eety! ; vamg| et her;
4-vinyl pyridi ne; diaryl am nes; 2-hydroxy- 3-

met hacr yl oyl oxVipe oyt for ercidl/l-smown imcchl be | ceppameds having two or

met hacryl oyl oxyet hyl tri met hyl ammoni um chl oride. From _-9- the viewpoint
of stability ambréefungeional greepy. JEheserphietogpersiphoreeempeends
preferable. In particular, 3-(N, N-di methyl am no) propyl acryl am de and_3- ( N\
di net hyl ani no) Fopysed etrglvinPEcasira ‘?h%t%%tog BVRRF JdPPRee | HheTeRf of t he
dyeability for anionic dyes. The aboye, ani onic-dye- dyeabl e nonpngers are
used singly gr.é&?%t%ﬁx?%+€eo?°wﬁﬁpﬁ hrusederBofne ROTRREPHFIYR nonomer

el udes, 00 aaiBlona VRIS | SRR SF ) BhEP B ot 3

am des whi ch may i@y e, oNGe PInt Wph 11 A A 1Y pPEPEPSb1y about 3 - 8% by
wéight, based on the weight of the anionic-dye-dyeable
polymer.

10 | It is preferable to add a compound having one
or more (meth)acryloyl groups which is other than the
above-mentioned anionic-dye-dyeable monomer and hydro-
philic monomer, in an amount of 0.1 - 10 parts by
weight, in particular, approximately 0.5 - 6 parts by

15 weight, per 100parts by weight of the anionic-dye-
dyeable polymer because the addition increases the
curing rate. The compound having one or more
(meth)acrfloyl'groups includes, for example, spiroglycol
diacrylate, [3,9-bis{2-acryloyloxy-1l,1-dimethyl)~

20 2,4,8,10-tetraoxaspiro(5,5]undecane)cyclohexanedi-
methylol diacrylate, ethylene glycol diacrylate,.
diethylene glycol diacrylate, triethylene glycol
diacrylate, polyethylene glycbl diacrylates,
polypropyleneglycol diacrylates, butylene glycol

25 diacrylate, neopentylglycol diacrylate, 1,4-butanediol
diacrylate, 1,6-hexanediol diacfylate, pentaerythritol
diacrylate, pentaerythritol triacrylate, trimethylol-

propane triacrylate, novolak type epoxyacrylates,



attached thereto, such as acrylam de, nethacryl am de,

di met hyl am noacryl am de, net hyl am noacryl am de, etc.; and vinyl pyrrolidone.
These hydrophilic nononers are 15 wused singly or as a mixture of two or
nmore thereof. The bl ending proportions of the anionic-dye- dyeabl e nononer
and the hydrophilic nononer are as foll ows:1X e ani oni c- dye- dyeabl e nononer
25 to 85% by weight, preferably 30 to 80% by wei ght, and the hydro- 20
philic nonomer bEsphensl By typeglepoxyastalakes ,281kyleos, BLy&eilght . As the
‘phot osensi tive conpound, there are_exe I|f|ed azi de _conpounds including

di azi dochal conédigpaxyarayilasesi| dyeidyl egten psaviatesd, POJyestes 4 -

di azi dosti | bene-2, 2' -di sul fonate, and 4, 4 d|a2|

stil bene-2, 2' - nggﬁféhéﬁﬁﬁéaGPsbl?@é?heﬁﬂ% %YPGldG&FrY&PE$§Y)EEF5@§n§uch
as g 4' - d|a2|dostllbggec% ecélsul e%pethox eth anb?ﬁ
4, 4' . di azi dost | FEBRed1acTY1ak 'Zm? eERPNPRR de, etc.
B e gt PN BB BT
two or more the%??eth@l@%ﬁ”gﬁ@d@ﬁ'%Qﬁgyﬂ%yyyiaﬁi,uiﬁﬂy%%hQH%n@hQHS%Eﬂ§'t'Ve
dimethaérylates, propylene glycol dimethacrylate,
butylene glycol dimethacrylate, neopentyl glycol
dimethacrylate, 1l,4-butanediol dimethacrylate, 1,6-
10 hexanediol dimethactylate, trimethylolpropane
'Erimethacrylate, etc.

When a heretofore well-known acrylic cbmpouhd
having two or more functional groups is used as the
photosensitive compound, it is used in an amount of

15 éreferably about 10 - 40% by weight, particularly
preferably about 15 - 35% by weight, based on the weight
of the anionic-dye-dyeable polymer. In this case, a
photosensitizer may be co-used.

If the strength of a light-cured product of

20 the anionic-dye-dyeable polymer composed of a copolymer
of the anionic-dye-dyeable monomer and the hydrophilic
monomer is not sufficient, co-use of a hydrophobic
monomer as a monomer which constitutes the polymer
permits improvement of the strength. The hydrophobic

25 monomer includes, for example, alkyl esters of
(meth)acrylic acid, suchlas methyl acrylate, méthyl
methacrylate, ethyl acrylate, butyl acrylate, butyl

methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl



conpound, it is used in an anount of preferably about 2 - 15% by wei ght,

particularly preferably about 3 - 8% by wei ght, based on the weight of the

ani oni c- dye-dyeabl e pol yner. 10 It is preferable to add a

cenpound having one or nore (neth)acryloyl groups which is other than the

above- ment.i oned ani oni c-dye-dyeabl e nororEy -and hydro- philic nononer,

an anount of

parts by 15 waeghhcrRateQOekicl.y Brywenght anll phmeshydstyrene- dFbe&bl e

in

0.1 - 10 parts by weight, in particular, approximtely 0.5 -

6

pol ymer because the addition increases the curing rate. The conpound havi ng
one or noreé¢ (BRehpdagy pevpostdons ofcitheéeanibod cedyppiyeabprr BERPESIK /

di acryl ate,

di acryl ates,

di acryl ate,
novol ak type

10

15

20

25

[ 3,9-bis(2-acryl oyl oxy-1,1-dinmeth
Z,ﬁ,?,10-tetrammasmﬂinqﬁhﬂﬂiwndeuEWWHnnﬁﬂdoKé%h
et hyl ene- gl ycol diacrylate, diethylene glycol diacrylate, triethylene
gl ycol di acr ylast £olioMsst wneera@ngary@mdm-éd@ﬂb&@egtonﬁmpﬁb ﬁé

pyPe

weight; and the hydrophobic monomer 10 to 50% by weight,
preferably 20 tb 40% by weight. The molecular weight of
the anionic-dye-dyeable polymer thus produced is prefer-
ably 5,000 - 200,000, more preferably approximately
10,000 - 100,000. ’

The photosensitive resin composition having
the above-mentioned make-up is used usually after being
diluted with an orgahic solvent or the like. The organ-—
ic solvent includes, for example, Méthyl Céllosolve,
Ethyl Cellosolve, Isopropoxy Cellosolve, ethylene glycol
monoethyl ether acetate, diethylene glycol dimethyl
ether, diethylene glycol diethyl ether, methyl ethyl
ketone and methoxyisopropyl glycol. From the viewpoint
of coating properties and the 1ike; Isopropoxy
Cellosolve and diethylene glycol dimethyl ether are
preferable. These organic solvents are used singly or
as a mixture of two or more thereof. Although the
content of such organic solvents in the phofosensitive
resin solution is varied depending on their proportions
in the resin solution and hence cannot be unequivocally
deﬁerhined, it is preferably adjusted so as to give a

viscosity at which the resin solution can be applied

%&é&ﬂggépﬁﬁl89“&@55r?F§te,
butyl ene gl ycol 25 diacryl ate, neopentyl cQl . -di acr: L§%2|

1, 4- but aned® oIWe(iiGzH’(FrryIPJteéerf‘,béYne%g‘aﬁé%isa% Fa® g&’ttté %bén?'gggf rl?itlﬁ ’

pent aer& &rogzt%,stor%i ol We%.tgeﬁt,t rﬂ:’?ftef}ﬂbcily' N WRABY s Hyacryl ate,



bi%phenol A type epoxyacryl ates, al kylene glycol diepoxyacryl ates, glycidyl
ester acrylates, polyester type diacrylates, bisphenol A type diacrylates,
uret hane type diacryl ates, nethyl enebi sacryl am de, ethylene 5 glycol

di met hacryl ate, diethylene glycol dinethacrylate, triethylene glycol '
di met hacryl ate, polyethyl ene glycol dinethagrylates, propylene glycol

di net hacryl ate, butylene glycol dinethacrylate, neopentyl glycol

di met hacrylate, dp4eRut giedhek SeMat Baskykatd. lwhenl8n BHexaeedbfpound
di mret hacryl ate, trinmethyl ol propane trinethacrylate, etc. Wien a heretofore

wel | -known acryiig gggROHBAthavbRatbyensitiveecbpelin@pakther Qeperi s used as
t he photosensitive conpound, it is used in an anount of _15 preferably about

10 - 40% by wei gbbnt@att b€uthel phpeebenshkivaboebinSsolidb¥ohyivepgbEerbased
on the wei ght of the anionic-dye-dyeable polyner. In this case, a
phot osensiti zer abyyb2 wgwased. 1kEst flersaveidihgothe Begbmpositdopr addct of
20 the anioni c-dye-dyeabl e polymer conposed of a copol yner of the
ani oni c- dye- dpecabidenvaaatiocandft kbehqadidghecbinponndenedsi thaophotpseosant ,
co-use of a hydrophobic nononer as a nononmer which constitutes the Bolyner
permts inproventhvVeofeshB SPLuKaPR, YherryarspR¥BMPl2EiRgn6FBr 6BAcPHBes,
for exanple, alkgl esters_of _(nmeth)acrylic, acid, such as nethyl acrylate,
met hyl nd CFR 633 L1 (both mfd. by Nippon Kayaku Co., Ltd.).
The dyes used in the dye solutions for ink-jet
are preferably anionic dyes. The anionic dyes include,
10 for example, acid dyes, direct dyes and reactive dyes.
Specifically, as yellow dyes, there are exemplifiéd C.I.
Acid Yellow 3, ditto 17, ditto 38, ditto 40:1, ditto 42,
ditto 44:1, ditto 49, ditto 61, ditto 65, ditto 67,
ditto 72, ditto 79, ditto 110, ditto 114, ditto 1lls,
15 ditto 117, ditto 119, ditto 121, ditto 127, ditto 129,
ditto 135, ditto 141, ditto 143, ditto 155, ditto 158,
ditto 161, ditto 194, ditto 204, ditto 207, ditto 220,
ditto 232, ditto 235 and ditto 241; C.I. Direct Yellow
12, ditto 86, ditto 87, ditto 130 and ditto 142; C.I.
20 Reactive Yellow 84,'ditto 102 and the like; and PC
Yellow 42P, a dye for color filter manufactured by
Nippon Kayaku Co., Ltd. As orange dyes, there are
exemplified C.I. Orange 10, ditto 19, ditto 33, ditto
50, ditto 56, ditto 67, ditto 80, ditto 108, ditto 122,
25 ditto 142, ditto 166 and ditto 130; C.I. Direct Orange
26 and ditto 39; and C.I. Reactive Orange 1-and ditto 4.

As red dyes, there are exemplified C.I. Acid

Red 1, ditto 6, ditto 9, ditto 14, ditto 18, ditto 35,



nmet.-hacryl ate, ethyl acrylate, butyl acrylate, butyl nmethacrylate,

2- et hyl hexyl acryl ate, 2-ethyl hexyl - 12 - methacrylate, etc.; styrene;
and p-net hyl styrene. The bl endi ng.proportions of the anionic-dye-dyeable
mononer, the hydrophilic nonomer and the hydrophobic nononer are as

foll ows: the anionic-dye-dyeabl e nononer- 204 t<© 70% by 5 wei ght, preferably
25 to 60% by weight; the hydrophilic nononmer 10 to 60% by wei ght, ,
preferably 20 aet8e%shy @akgbt 423ndithe Hodr dited G2poddnto BY t dikd¥ by

wei ght, preferably 20 to 40% by wei ght. The nol ecul ar wei ght of the
ani oni c- dye-dygabl diptbysegr, thidsop88duddd tics §9n,efddittol @ 2abidi t3cO®T »
200, 000, nore preferably approxi mately 10,000 - 100,000, The photosensitive
resin conpositdétthalOhg ﬂﬁ@t@bd@ér:n&tﬁt@édMMQ i1d 8us 84 tkou 28y after
being diluted with an organic solvent _or the |ike. The organ- .15 ic sol vent
i ncludes, for k&8Pl 834nelhgiocdBlesdifdo Ryl ddditroddidved,, Bddhicodddy
CE1LO701 Ve, et DR BpYo B R e e hSL TR 0,
et hoxyl sopr opl (Y eRls, BiRTdt B 7Y WRUS 2130 HieReRYAY HRY Y, and
ditto 249, ditto 254, ditto 256, ditto 257, ditto 259,
ditto 260, ditto 261, ditto 263, ditto 266, ditto 274,
ditto 276, ditto 278, ditto 289, ditto 299, ditto 301,
10 ditto 303, ditto 307, ditto 315, ditto 316, ditto 317,
ditto 336, ditto 337, ditto 341, ditto 355, ditto 357,
ditto 359, ditto 362, ditto 366, ditto 383, ditto 399, .
ditto 405, ditto 407, ditto 414, ditto 416 and ditto
426; C.I. Direct Red 2, ditto 23, ditto 24, ditto 31,
15 ditto 39, ditto 54, ditto 79, ditto 83:1, ditto 89,
ditto 224, ditto 225, ditto 226, ditto 227, ditto 242
and aitto 243;'C.I. Reactive Red 5, ditto 8, ditto 43
and the like; and PC Red 21P, PC Red 136P, PC Red 137P
and PC Magenta 10P which are dyes for color filter
20 manufactured by Nippon Kayaku Co., Ltd. As purple dyes,
there are exemplified C.I. Acid Violet 21, ditto 42,
ditto 43, ditto 47, ditto 48, ditto 49, ditto 54, ditto
97 and ditto 102. o
As blue dyes, there are exemplified C.I. Acid
25 Blue 7, ditto 9, ditto 15, ditto 22, ditto 23, ditto 25,
ditto 40, ditto 45, ditto 47, ditto 59, ditto 61:1,
ditto 62, ditto 78, ditto 80, ditto 83, ditto 90, ditto

104, ditto 109, ditto 112, ditto 127, ditto 127:1, ditto



Cel | osol ve and di et hyl ene gl ycol dinethyl ether are preferable. These
organi c solvents are used singly or as a m xture of two or nore thereof.
Al t hough the content of such organic solvents in the photosensitive 25
resin solution is varied depending on their proportions in the resin
solution and hence cannot be unequivocally HgtErnined, it is preferably
adj usted so as to give a viscosity at which the resin solution can be

appl i ed - 1312%n dikta ik IBcdibite kibstdbEke 20dn &htEQi ¥ codimd i s
used as the photosensitive conpound, the water content_of the )
phot osensi tive r&sim St i%87 1 At A28 afitto IR 11 ERRL4Dr FHRUI ng
bhot osens - 11 vEEEuIGHEER 5 n S1HE L e THERI 115 ecere A dfthn orR
colutions for 1 MBS BTGP 33t And gieko YL EE Sl ©°
rclude, 10,191 SUTLGe. AEELGNE0n s Sk ERe Pehd FC S Y ana pc
Gitto 65, ditto B i (i SIS For it e R R Bt
- Nippon Kayaku Co., Ltd. As green dyes, there are
exemplified C.I. Acid Gfeen 3, ditto 5, ditto 22, ditto
25, ditto 27,.ditto 28, ditto 41 and the like; and PC
10 Green FOP and PC Green 100P which are dyes for color
filter manufactured by Nippon Kayaku Co., Ltd. .
As black dyes, there are exémplified C.I. Acid
Black 1, ditto 26, ditto 31, ditto 48, ditto 50, ditto
52, ditto 52:1, ditto 58, ditto 60, ditto 63:2, ditto
15 64, ditto 107, ditto 109, ditto 110, ditto 112, ditto
113, ditto 118, ditto 140, ditto 155, ditto 170, ditto
172, ditto 177, ditto 187, ditto 188, ditto 194, ditto
207 and ditto 222; C.I. Direct Black 17, ditto 19, ditto
22, ditto 51, ditto 62, ditto 91, ditto 112, ditto 117,
20 ditto 118, ditﬁo 122, ditto 132, ditto 146, ditto 154,
ditto 159, ditto 169 and ditto 173. |
Of these dyes, the acid dyes and the dyes for
color filter are preferable. The dyes are used singly’
or as a mixture in the form of ink. If the mixture
25 tends to cause color nonuniﬁormity, it is preferable to
use a dye composed of a single component singly. As a

solvent used for preparing the ink, there is used water

or an aqueous solution of an organic solvent miscible



15 ditto 117, ditto 119, ditto 121, ditto 127, ditto 129, ditto 135, ditto
141, ditto 143, ditto 155, ditto 158, ditto 161, ditto 194, ditto 204,
ditto 207, ditto 220, ditto 232, ditto 235 and ditto 241; C I. Direct
Yéllow 12, ditto 86, ditto 87, dit'to 130 and ditto 142; C I. 20 Reactive
Yellow 84, ditto 102 and the like; and PC Yel |l ow 42P, a dye for color
f.ilter manufactured by N ppon Kayaku Co.s lfid- As orange dyes, there are
exenplified C 1. Orange 10, ditto 19, ditto 33, ditto 50, ditto 56, ditto
67, ditto 80, euitthowater.di the tiyards shlventldihcldides medthamol ditto 130;
Cl. Drect Oange 26 and ditto 39; and C. 1. Reactive Oange 1 and ditto 4.
As red dyes,” teéhansde budapolf,i detbyl CelldsRdyel, Biihnlo Rllgisalved, ditto
14, ditto 18, ditto 35, - 14 - ditto 37, ditto 42, ditto 50, ditto 52,
ditto 57, ditt&thylege gdygrl didiedtadens qlywd,, digtdwkeneigkweady, ditto
106, ditto 111, ditto 114, ditto 118, ditto 128, ditto 134, ditto 138,
ditto 143, ditfonPRgthylyetnery diethylane gyca) manopihylyiqtherrses, ditto

RN e L S LR
_261’ ditto 263pyq‘irtotﬂd%§1@’, %ittct.o o4 dye concentration in the ink is
| preferably 0.5 to 20%, particularly preferably 3 to 10s%.
If necessary, the dye solution may be used after'being
filtered through a membrane £ilter or the like.
10 The present invention is concretely

illustrated below with referential examples and

examples.

Referential Example
Preparation of the dyeable and photosensitive
15 resin solution used in the present invention

3-(N,N-dimethylamino)propylacrylamide 38 parts

2-Hydroxyethyl methacrylate 15 parts
Dimethylaminoacrylamide 10 parts
Vinylpyrrolidone | 7 parts
20 Methyl methacrylate 8 parts
Methyl acrylate 22 parts

According to the above recipe, the monomers
are polymerized by a conventional solution polymeriza-
tion method, and poured into a large volume of isopropyl

25 ether to precipitate the polymer, after which the

polymer (average molecular weight: 90000) is taken



ditto 276, ditto 278, ditto 289, ditto 299, ditto 301, 10 ditto 303, ditto
307 ditto 315, ditto 316, ditto 317, ditto 336, ditto 337, ditto 341,
-dltto 355, ditto 357, ditto 359, ditto 362, ditto 366, ditto 383, ditto
399, ditto 405, ditto 407, ditto 414, ditto 416 and ditto 426; C.I. Direct
Red 2, ditto 23, ditto 24, ditto 31, 15 difi7o-39, ditto 54, ditto 79,
ditto 83:1, ditto 89, ditto 224, ditto 225, ditto 226, ditto 227, ditto 242

and ditto 243; Gdt fedcthew detled, uftilotBe dWatép ddntent tbecoémé&s;land PC
Red 21P, PC Red 136P, PC Red 137P and PC Magenta | OP which are dyes for
color filter 20w/mmudmclessed by N ppon Kayaku Co., Ltd. As purple dyes,
there are exenplified C.I. Acid Violet 21, ditto 42, ditto 43, ditto 47,
ditto 48, ditto 49, ditto With dl@8 cpartanaf dthe odubed pelymer anesnixedre
are exenplified C.1. Acid 25 Blue 7, ditto 9, ditto 15, ditto 22, ditto
23, ditto 25, di?tRATES @Jﬁt4o445dlelnti@cnalcanﬁt065EarE|$t?% $a44- dltto 62,
ditto 78, ditto 80, ditto 83, ditto 90, ditto 104, ditto 109 dlttg

ditto 127, d|§t(ﬁ¥§ﬁ1QPs%H¥¥%Pe‘2 215d152é§°nﬁpf?beﬁﬁ%xY%F¥Y%)lﬁ%l ﬁrt?o

203, ditto 204 ditio 207, o1110,220, 5Lt Rud?Bos | bhnZ0en ol 24T
~Co., Ltd.), 450 parts of Isopropoxy Cellosolve and 450
parts of diethylene glycol dimethyl ether to effect
dissolution, whereby a dyeable and photosénsitive resin
10 solution having a water content of 1 w/wg or less is

r

obtained.

Example 1
0.05 Part of a silane coupler KBM 603 (mfd. by
Shin-Etsu Chemical Co., Ltd.) is mixed with 100 parts of
15 a dyeable, photosensitive resin composition type resin
solution CFR 633 DHP manufactured by Nippon Kayaku Co.,
Ltd. by dissolving in a solvent an anionic-dye-dyeable
polymer obtained by copolymerization of an anionic~dye-
dyeable monomer, a hydrophilic monomer and a hydréphobic
20 monomer and an azide compound. A glass plate is coated
with the resulting mixture by a spin coating technique,
dried at 110°C for 3 minutes and tﬁen passed through a
belt conveyor type UV irradiator to cure the coating by
light exposure on the whole surface at an exposure dose
25 of 150 mJ/cm2. The thickness of the cured f£ilm is 0.6
um. When the cured film is dyed by the method described

in (a) above by the use of PC Green FOP, a dye with a



260, ditto 264, ditto 277, ditto 278, ditto 280, ditto 283, ditto 290,
ditto 333 and ditto 343; C. 1. Direct 5 Blue 106, ditto 108 and the |ike;
and PC Blue 43P and PC Cyan 2P which are dyes for color filter manufactured
by N ppon Kayaku Co., Ltd. As green dyes, there are exenplified C.1. Acid
Geen 3, ditto 5, ditto 22, ditto 25, dittpg24, ditto 28, ditto 41 and the
i ke; and PC 10 G een FOP and PC Green-100P which are dyes for color filter

manuf act ured byJleRRAaKakaghCLE 1000 &S bAsk thestrinmie tamce of
exenplified C.1. Acid Black 1, ditto 26, ditto 31, ditto 48, ditto 50,

ditto 52, dittmhe2.chredi tfidnb&t dild owbfelergtin &S dhsalipltion MmBdimuntt o
107, ditto 109, ditto 110, ditto 112, ditto 113, ditto .118, ditto 140,
ditto 155, ditt(&6D70m)dich cchey dyeliis D J2% oxlitess187, ditto 188, ditto
194, ditto 207 and ditto 222; C 1. Direct Black 17, ditto 19, ditto 22,
ditto 51, ditto 62, ditt&h®1 gl@as substratke thaving the dhus fermediitto
122, ditto 132, ditto 146, ditto 154, ditto, 159, ditto 169 and ditto 173.
O these dyés, tHa fdilp dpedatyedeldygat rip 2 hk1iet RTHNEHAR & abl e.

10 258 1L SRR bR A ) LA ol A
"ok there i o dsb aBipe Rhdt Bl i8S B At
mscible mfd. by Nippon Kayaku Co., Ltd) is passed through a
membrane filter of 0.2 um, spouted as a dye solution by
10 an ink-jet technique, and thereby adhered to an area to
be colored in blue of the.thin film to be dyed. Next, a
4% aqueous solution of PC Green FOP (a dye for color .
filter mfd. by Nippon Kayaku Co., Ltd) is passed through
a membrane filter of 0.2 um, spouted onto the dye thin
15 £ilm as a dye solution by an ink-jet technique, and
thereby adhered to .an area to be colored in green of the
dyed thin f£ilm. Finally, a 4% solution of PC Red 21P (a
dye for color filter mfd. by Nippoh Kayaku Co., Ltd) in
an aqueous Methyl Cellosolve solution is passed through
20 a membrane filter of 0.2 um, spouted onto the dyed thin
film as a dye solution by an ink-jet technique, and
thereby adhered to an area to be colored in red of the
dyed thin film. The dyed thin film is dried for 10
- minutes by heating on a hot plate heated to 150°C.
25 Then, the following dye-fixing treatment is carried out:
the dyed glass substrate is immersed in a solution of 3
g of tannin,_l g of tartaremetic and 3 g of acetic acid

in 1l liter of water and treated at 70°C for 7 minutes.



-*16 - with water. The organic solvent includes nethanol, -ethanol,
butanol, Methyl Cell osolve, Ethyl Cellosolve, ethylene glycol, diethylene
gl ycol, dlethylene gl ycol nononet hyl ether, diethylene glycol nonoethyl

et her, 'dlnethylfornan1de di met hyl acet am de, N-nethyl- pyrrolidone, etc.
The dye concentration in the ink is preferabig 0.5 to 20% particularly
preferably 3 to 10% If necessary, the dye solution nmay be used after being

filtered through qhdvadradie, find edydd 41esd ikebstdfate is washedhwithesent
invention is concretely |IIustrated belTow with referential exanples and

exanpl es. Refererjdtdr Rysdmd€idld eparEd0 o0 £6r the miwebés todbptainsensitive
15 resin solution used in the present invention

3- (N, N-di net hyl arggl@prbiptecrof athélethr&8 galdss 2RH;'€Boxthdny¢olor

nmet hacryl ate 15 parts Di net hyl am noacryl am de
10 parts Vinyl pyrfidteionef the three colors R-G+B has parpatiern ofrabgut
net hacryl ate 8 parts Methyl acrylate

22 parts Accordi ihQ cum hractbole kergt, andebrerderand is equal in

quality to a conventional color filter produced by a

so-called dip dyeing method.

Example 2.
0.05 Part 6f a silane coupler KBM 603 (mfd. by
10 shin-Etsu Chemical Co., Ltd.) is mixed with 100 pérts of
a dyeable, photosensitive resin composition type resin
solution CFR 633 L1 manufactured by Nippon Kayaku Co.,
Ltd. by dissolving in a solvent an anionic-dye-dyeable
polymer obtained by copolymerization of an anionic-dye-
15 dyeable monomer, a hydrophilic monomer and a hydrophobic
monomer, an azide compound and a compound having one or
more (meth)acryloyl groups which is other than the
anionic-dye-dyeable monomer and the hydrophilic monomer.
The resulting mixture is coated on a glass substrate
20 having black stripes made of a resist having a pigment
dispersed therein, by a spin coating technique, dried
at 110°C for 3 minutes, and then exposed to light on
the whole surface from the glass side to be cured.
Subsequently, the glass substrate is immersed in a 2%
25 agueous tetfamethyl hydroxide to carry out development,
washed with water, and then dried at 150°C for 20

minutes to obtain a highly dyeable resin £ilm with black



are polynerized by a conventional solution polyneriza- tion nethod, and
poured into a large volune of isopropyl 25 ether to precipitate the

pal yner, after which the polyner (average nol ecul ar wei ght: 90000) is taken
- 17 - out and then dried until the water content becones 1 w w% or |ess.
Wth 100 parts of the dried polynmer are m xed 2 parts of

4,4' -di azi dochal cone, 6 parts of 4,4'- 5 - 20 -

di azi dosti | bene-2, 2' - di sul fon(bi s(et hoxyethyl))am de, 2 parts of a silane
coupl er KBM 603 stSHipesEimu tterdukstGte. Li%he  thiBtknees oHithisomwiriy

Cel | osol ve and 450 parts of diethylene glycol dinethyl ether to effect ™

di ssol uti on, Whdidsy is Bfaim ar?é‘l%fhcﬁ%e‘?is‘?%@ viel Mo st Aaved ANtERM havi ng

a water content of 1 wwbor, less is obéﬁlned. Exang? 1 0.05 Part of a
si | ane coupl er bk dagqr ihgd 9 nle AP R hegise (9% BC i&FeR%ed with

REARRSS 4
ol Ut on” CPR 350D ik AEH i L SE R edas, 0o 104 b et ot ng
| @ sol vent an Al iR NEA L e PRI e LI A€ h N OAGRE 12 00 Of
absorption maximum (660 nm) of the dye is 0.4% or less.
The glass éubstrate is set in an ink-jet

printer. A 2% aqueous solution of PC Magenta 41P (a dye
for color filter mfd. by Nippon kayaku Co., Ltd) is

10 passed through a membrane filter of 0.2 um, spouted as a
dye solution by an ink-jet technique, and therebyr
adhered to an area to be colored in magenta of the thin
film to be dyed. Next, a 2% aquebus solution of PC
Yellow 42P (a dye for color filter mfd. by Nippon Kayaku

15 Co., Ltd) is passed through a membrane filter of 0.2 um,
spouted onto the dyed thin film as a dye solution by an
ink-jet technique,and thereby adhered to an area to be
colored in yellow of the dyed thin film. Finally, a 2%
aqueous solution of PCC yan 2p (a dye for color filter

20 mfd. by Nippon Kayaku Co., Ltd) is passed through a |
membrane filter of 0.2 um, spouted onto the dyed thin
film as a dye solution by an ink-jet technique, and
thereby adhered to an area to be colored in cyan.
Thereafter, drying by heating and dye-fixing treatment

25 are carried out in the same manner as in Example 1 to

obtain a color filter of the three colors Y-M-C.



dyeabl e monomer, a hydrophilic nonomer and a hydrophobi ¢ 20 nmonomer and an
azi de conpound. A glass plate is coated with the resulting mxture by a
spin coating technique, dried at 1100C for -3 mi nutes and then passed
through a belt conveyor type WV irradiator to cure the coating by |ight
exposure on the whol e surface at an exposure2dose 25 of 150 mJ/cnR. The
thi ckness of the cured filmis 0.6 [err]. Wen the cured filmis dyed by
t he met hod descr iBxashple (3a) above by the use of PC Green FOP, a dye with a
- 18 - nolecul ar weight of 1000 or nore, the transmttance of the cured
filmat the waverength of &b96r Pairdn afad mihap@cComplest KBie 6@3e (mEQQ. ¥ or
| ess. The gl ass substrate having the thus formed 5 thin filmto be dyed is
set in an ink-jetShimRtsu Shepigsd Gon dddilatid Jixedawdd ol 04n pagtisc HIE
met hod. A 4% aqueous sol ution of PC Blue 43P (a dye for color filter nfd. -
by Ni ppon KayakuCER 633 d) i(@ees by NipRAY KayakahiGoane Ltd tler dhep. 2
[err], spouteqﬁas a dye soluytion by, 10 an .i nk-jet techni_que, and .t hereby
adher ed Lo an Sar G5 O AR TS DI AICAIRES (9 & AhAEh DSty aFe Mox
a 4% aqueous sol ution of PC Geen FOP (a dye for caqlaor fi.lter nfd. hy
Ni ppon Kayaku Co2 %lé%?(qegsspgsfgg.d{%&%%e uSe o6f a spinner, d%le% at

90°C for 20 minutes, exposed to light through a mask,

and then developed to form a stripe pattern with a line

width of 20 ym and a distance between lines of 120 um.

10 The thus obtained substrate having the stripe pattern is
set in an ink-jet printer at a position accurately
located. A 4% solution of PC Black 181P (a dye for
color filter mfd. by Nippon Kayaku Co., Ltd) in an
aqueous Ethyl Cellosolve solution is passed through a

15 membrane filter of 0.2 um and spouted as a dye solution
by an ink-jet technigque t6 dye the stripe pattern in
black. The substrate is dried at 150°C for 10 minutes,
imﬁersed in a solution of 3 g of tannin, 1 g of tartar
emetic and 3 g of acetic acid in 1 liter of water to

20 carry out fixing treatment, and then dried. Subsequent-
ly, CFR 633 L1 is applied on the substrated having black
stripes and subjected to the same procedure as described

in Example 2 to obtain a color filter.

INDUSTRIAL APPLICABILITY
25 According to the present invention, pattern-
ing, and dyeing and fixing treatment which are carried

out in conventional dyeing need not be carried out three



a- nmenbrane filter of 0.2 [err], spouted onto the dye thin 15 filmas a dye
sol ution by an ink-jet technique, and thereby adhered to an area to be
colored in green of the dyed thin,film Finally, a 4%solution of PC Red
2ip (a dye for color filter nfd by Ni ppon Kayaku Co., Ltd) in an aqueous
Met hyl Cel | osol ve solution is passed through 20 a nenbrane filter of 0.2
[err], spouted onto the dyed thin film as g2dye solution by an ink-jet
techni que, and thereby adhered to an area to be colored in red of the dyed
thin film The sk tdadh f i te8uBbt Thg eth fOrmd Ok dd Iyt £Emplyi fidd i Ng on a hot
pl ate heated to 150[err]C. 25 Then, the follow ng dye-fixing treatnment is
carried out:” {Tprabesturg asMordsten) ethe yiebd séecrease dudrdtaforef 3 g of
tannin, 1 g of tartarenetic and 3 g of acetic acid in 1 liter of water and
treated at 700GFuged by rtheswdherena® of Wustain e , de el ofgreatity S tamar
Substrate is washed wth water and dried at_1300C for 10 mnutes tg obtain
a color filter ®fI¥HNY FERP RAARER LY Shighbi orA1e3s anty whackh¥g cc

colors. R G R has attern of about 150 err each .in, | engt h and. br eadt h
and is equa% 40’! t%r%%ﬂ ’6‘ 8% | §eFhIRR

so-cal led dip dé’o%t%l’?éé1 arid the precision of the areas is
sufficiently high to meet users' need. The highly
dyeable, photosénsitive resin thin f£ilm used im the
present invention has a very high affinity fof dyes, md
10 colors very rarely run on the thin film. Therefore,a

color filter having a colored pattern with high density
and precision can be obtained. 1In addition, a colorx
filter good in heat resistance, chemical resistance,
light resistance and color charactefistics can be

15 obtained by the process of the present invention.
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Exanple 2.0.05 Part of a silane coupler KBM 603 (nfd. by 10 Shin-Etsu
Chem cal Co., Ltd) is mxed with 100 parts of a dyeable, photosensitive

resin compositi il B! uti on CFR 633 LI manufactured by N ppon
Kayaku Co., Lt ml‘mm’ﬂuﬁmmﬂ in a solvent an anioni c-dye-dyeabl e pol ymer
obt ai ned by copol ysertzati on 6f an ani onic-glyes 15 dyeabl e nononer, a

hydr ophi | i ¢ nononmer and a hydrophobi ¢ nononer, an azide conpound and a

conpound- havi ng one or nore (meth)acryl ogkagmgyps which is other than the
ani oni c- dye- dyeabl e nononer and the hydrophilic:- nonomer. The resulting

mxture is coat@d on a gl aAsprovesk Foe PR JduCing @l @elogt Eipeerpyrde of a
resi st having a pignent dispersed therein, by a spin coating techni que,
dried at 1100C tharidcferized, byndoridngexm sedubstiraglet aophblhesehnslicive
surface fromthe glass side to be cured. Subsequently, the glass substrate
is imersed in azeadn2shigquédlds hawimgetting dwnedibdliidty descaibgdodn (a)
devel opnment, washed with water, and then dried at 150[err]C for 20 m nutes
to obtain a B ghry (&yeRelewnesuring mhe tthim £ddm by. izgadigtippewish t he

substrate. The thickness of this cured filmis 0.6 pm \Wen the cured film:
i s dyed by the energy rays, and then spouting dye solutions onto _

predetermined areas of the cured film by an ink-jet
technique to form a desired colored péttern:
(a) after a photosensiti&e resin thin £ilm of
10 0.6 uym in thickness is immersed.in a 4% aqueous solution
of a dye with a molecular weight of 1000 or more at a
room temperature for 15 minutés, the transmittance of-
the thin £ilm at the wavelength of maximum absorption of
the dye is 5% or less, or |
15 (b) after a photosensitive resin thin £ilm of
0.6 um in thipkneés is immersed in a 0.2% aqueous
solution of a dye with.a molecular weight of 1000 or
more at 60°C for 10 minutes, the transmittance of thé
thin £ilm at thé wavelength of maximum absorption of the
20 dye is 5% or less. |
2. A process for producing a color filter
according to claim 1, wherein the photosensitive resin
thin film described in claim 1 is formed out of a
photosensitive resin composition containing an anionic-
25 dye-dyeable pdlymer and a photosensitive compound.
3. A process for producing a color filter

according to claim 2, wherein the anionic-dye-dyeable

polymer is a polymer obtained from a composition

This Sheet Has Been RTllaced
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et hod described in (b) above by the use of PC Geen FOP, a dye with a

nmol ecul ar wei ght ouwmmln) he 5 transmttance of the cured film at
the wavel engt h of m"rmﬁ”mm (660 nm of the dye is 0.4%or |ess.
The gl ass substrate®is®set i*n &n knk-jet printer. A 2% aqueous sol ution of

PC Magenta 41P (a dye for color filter nd 24 by Ni ppon Kayaku Co., Ltd) is
10 passed through a nenbrane filter of 0.2 [err], spouted as a dye

sol ution by ancohkali@lhngeahnagionizdrdydrd@yaablad iymhelro havigea to be
colored in magenta of the thin filmto be dyed. Next, a 2% aqueous sol ution
of PC Yel | ow Z2Brtdadyenfig¢rogenoation tar guaterdnary pridrodayalatorh add ,

Ltd) is passed through a nenbrane filter of 0.2 [err],.spouted onto the
dyed thin fil mrabydrdpbiddicumonomey artherk-fhan tsedidhirpneomerd t her eby
adhered to an area to be colored in yellow of the dyed thin film Finally,
a 2% aqueous sélution of APBCogass2Bora prpducdngcd eolpr| €dAteg nfd. by

Ni ppon Kayaku Co., Ltd) is passed _through a nmenbrane filter of 0.2 [err],
spout ed ont 3 t BEC@F8dnghite ClpimaL o Weredd FheRnipnde-idye-dyeapdenni que,

and thereby adhered to.,an areg to be_col.or j n cyan. Ther,eafter, drying by
heati ng and dyBPﬂW?FﬁglFréapﬁgﬁpefSqgiﬁﬁﬂﬁaidi?qmi GHOTE 8% manner as

in Example 1 t%o%%tr:‘%isrin% %' W f7i0|%t %ry Q}ceitgt}& to@’ %h %?Ji%rxﬁcx-dl\{*egdyeable
monomer having tertiary nitfogen atdm or quaternary
nitrogen atom, 10 to 60% by weight of a hydrophilic
10 monomer other than said monomer, and 10 to 50% by weight
of a hﬁdrophobic monomer. ]
5. A process for producing a color filter
according to claim 4, wherein both the anionic—dye-
dyeable monomer having tertiary nitrogen atom or
15 quaternary nitrogen atom and the hydrophobic monomer are
(meth)acrylic monomers.
6. A process for producing a color filter
according to claim 3 or 4, wherein the anionic-dye-
dyeable monbmer is 3-(N,N-dimeghylamino)propylacrylamide
20 or 3-(N,N-dimethylamino)propylmethacrylamide.
7. A process for producing a color filter
according to claim 4, wherein the anionic-dye-dyeable
monomer is 3-(N,N-dimethylamino)propylacrylamide or 3-
(N,N-dimethylamino)prdpylmethacrylamide, the hydrophilic
25 monomer other.than said monomer is 2-hydroxyethyl
methacrylate, vinylpyrfolidone or dimethylaminoacryl-
amide, and the hydrophobic monomer is methyl meth-

acrylate or methyl acrylate. T
. This Sheet Has Been
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-791 - Exanple 3 0.05 Part of a stt-ane coupler KBM 603 (nfd. by Shin-Etsu
Chem cal Co., Ltd mmmm Mloo parts of CFR 633 LI (nfd. by N ppon
Kayaku Co., Ltd.)! m xture is spin-coated on a gl ass
substrate to a thlckdés§ oM 1 rr] by the use of a spinner, dried at
900C for .20 m nutes, exposed to | i ght through a mask, and then devel oped to
forma stripe pattern with a line w dth-of220 [err] and a di stance between
lines of 120 [err]. 10 The thus obtained substrate having the stripe

pattern is set8qn an inkdj PEOgeSAt EPrapradpsing encededr Additer| ocated. A 4%

solution of PC Black 181P (a_dye for color, filter nfd. by Nlppon Kayaku
Co., Ltd) in aRcSR&E4ng EthﬂaeélﬁesﬂpﬁéeéélGPFoHaF§fp&§§éGnt fugh a 15

nb fil f I
Teahn gue to a5estResarEien, 2btained, By eﬁsoi Kingoibe Phothstaaitiva
1500C f 10 3 f t 1 f
15500 57 18 gl o R TN ol 10 Sl o
fixing treagnegt, and thgngggkggs §Bps§g 1n ya ?§5?23§1&#8%5 applied on

"t he substrated ﬁaV|ng bl ac es an e Same "procedure as

described in EééEBE@lﬁthooﬁﬁﬁhﬁ q, CQhQEaE%EE?EedIN9U§£BhéLséRBEhg%§|LITY

each obtained by dissolving a dye composed of a single

component in a solvent, as the dye solutions.
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25 According to the present invention, pattern- ing, and dyeing
and fixing treatnment which are carried out in conventional dyeing need not
be carried out three Substitute sheet - 10.06.96 - 22 - tines each,
resulting in a markedly sinplified procedure. Mreover, the yield decrease
her et of ore caused by the adherence oggggﬁ%%b@ha devel opment step or a
dyei ng step becones very slight. Are ich dye 5 solutions are
spouted by an ink-jet technique are easily controlled and the precision of
the areas is sufficiently high to nmeet users' need. The highly dyeable,
phot osensitive resin tWﬁROQ%SlMHROEH@WGG&Q@LOR\HM‘E&\ has a very
high affinity for dyes, and 10 colors very rarely run on the thin film
Therefore, a color filter having a colored pattern with high density and
preci sion can be obtained. In addition, a color filter good in heat

resi stance, chem cal resistance, |ight resistance and col or characteristics
can be 15 obtained by the prawsss Fort FrddwrEeYy d edds il dedd WNIOD6

comprises forming on a substrate a photosensitive resin
thin £ilm having such a dyeability that after a photo-
5 sensitive resin thin £film of 0.6 um in thickness is
immersed in a 4% aqueous solution of a dye with a
molecular weight of 1000 or more at a room temperature
for 15 minutes, or after a photosensitive resin thin
film with the same thickness as above is immersed in a
-10 0.2% agueous solution of a dye with a molecular weight
‘of 1000 or more at 60°C for 10 minutes, the trans-< |
mittance of the thin film at the wavelength of maximum
absorption of the dye is 5% or less; curing the thin
£ilm by irradiation with energy rays; and then spouting
lS dye solutions onto predetermined areas of the cured film
layer by an ink-jet technique to form a desired colored

pattern.
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' _ _ bo0360-3 Tfos
*CLAI M5 1. A process for producing a color filter, characterized by

formng on a substrate a photosensitive resin thin film having when cured
"the dyeability described in (a) or (b) below, curing the thin film by
irradiation with energy rays, and then spouting dye solutions onto
predeterm ned areas of the cured filmby an ink-jetSuksthoteyabeen- 100696
desired colored pattern and subjecting the cured filmwith a colored
pattern to a fixing treatnent in an aqueeua2sel ution of tannic acid and
tartar enetic: (a) after a cured resin thin filmof 0.6 Amin thickness is
imersed in a 4%megemach salesuldimf in dyenavkiedly mdmpduilfiredwei ght of 1000
or nore at a roomtenperature for 15 mnutes, the transmttance of the thin
filmat the waptesridred Modenvanbddietiimiddadreadee heredmfore ess, or
(b) after a cured resin thin filmof 0.6 Amin thickness is immersed in a
0. 2% aqueous sotauseth k¥ thejyadhgrence &ff dustainvg gevediormert: @tepar at
60[err]C for 10 m nutes, the transmttance of the thin filmat the

wavel engt h of MLGYEARRIIARDIRGFPMAS M8 Yo 1ts0, dreassonte which dye

process for producing a color filter according to c¢laim.,l, wherein the
bhot osensi t Ve FRUITIANT @3¢ |SRANEd Biodn dnktdeh Fechnigue dta easily

gﬂgt gsgﬂzi E)isxe/ﬁs{:gx?%rgo@g%mi_t%% (:p%rgcafsr}jor}p o‘%n (A Yy dyeabl e pol ymer
' sufficiently high to meet users' need. The highly
dyeable, photosensitive resin thin film used in the
present invention has a very high affinity for dyes, and
10 colors very rarely run on the thin £ilm. Therefore, ;
color filter having a colored pattern with high density
and precision can be obtained. 1In addition, a color
filter good in heat resistance, chemical resistance,

light resistance and color characteristics can be

15 obtained by the process of the present invention.
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3.7 A process for producing a color filter according to claim 2,
wherein the anionic-dye-dyeabl.e.po yrrer is a polynmer obtained froma
conpo |t|@ﬂ’>¥]’4}1ma§‘m‘t%&@pl a(-?rgnent sheet Date: 1 2 yO\/ 5997bI Substitute
sheet i - r:8Novenberpd997. ~22& =4 eontfai ni ng an ani oni c-dye- dyeabl e nononer
havi ng tertiary nitroges atomséréquat er nar JSybstitytashegtond Newember 1997
hydr ophj | i-g .monomer - ot:her::thardsai d nononer. 4. A process for
produgi n'.g'- col or . fi. l-tier. racp.q;iedl ng to claim2, wherein the

nijc-dye- "d"'eable olymer i's a poj yner objsained froma
ol . 2 , .. Y P yan| onltgc3 ‘dye- dyeabl elmmmmmﬂl’wml

i dr Pt S S A St-1ra nit ppReRsatom 10 to *60% by Wi ght *of
a hydrophlllc nononer other than sai d nononer, and 10 to 50% by wei ght of a
hydr ophobi ¢ manonmer. 5. A procesA maocpssdﬁeingrso&md}g fA1eekor filter
according to claim4, wherein both the anionic-dye- dyeabl e nmononmer having
tertiary nit rﬁ@rmmm%m épmn-;lgnonregsubatmneam photosersdpioei c
nononer are (maésh nacr

ll(%zgp av1ng when cured the dyeabxlity described in
(a) or (b) below, curing the thin film by irradiation with
energy rays, and then spouting dye solutions onto
predetermined areas of the cured film by an ink-jet technique
to form a desired colored pattern and subjecting the cured
f;lm with a colored pattern to a fixing treatment in an -
aqueous solution of tannic acid and tartar emetic:

(a) after a cured resin thin film of 0.6 pum in
thickness is immersed in a-4% aqueous solution of a dye with
a molecular welght of 1000 or more at a room temperature for
15 minutes, the transmittance of the thin film at the
wavelength of maximum absorption of the dye is 5% or less, or

(b) after a cured resin thin film of 6.6 pm in

- thickness is immersed in a 0.2% aqueous solution of a dye
with a molecular weight of 1000 er more at 60°C for 10
minutes, the transmittance of the thin film at the wavelength
of maximum absorption of the dye is 5% or less. |
2. | A process for producing a color filter according to
claim.l, wherein the photosensitive resin thin film described

-in claim 1 is formed out of a photosensitive resin
composition containing an anionic-dye-dyeable polxmer and a
photosensitive compound.

3. A process for producing a color filter accordiﬁg to
claim 2, wherein the anionic-dye-dyeable polymer is a polymer

obtained from a composition

This is the replacement sheet
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6. A process for producing a color filter according to claim3 or 4,
wherein the anlanLc~dye——dyeable nononer is

3- (NN- di net hyl am de or

8- (N. N-di met hyl a”{\iﬁ“} yl am de. gépstitute sheét PEBORBYEmRT 1997
produci ng a col or rLadboﬁdlng to cla-ﬁ+4——¢ke%e+n—phe

ani oni c-dye-dyeabl e nononer is 3-(N, N-di net hyl am no) propyl acryl am de or 3-
(N, N- di et hyl am no) pr opyl net hacryl am de, the hydrophilic nononer other than
said nononer is 2-hydroxyethyl nethacrylabg, ~vinyl pyrrolidone or

di et hyl am noacryl - am de, and the hydrophobi c nononmer is nethyl neth-
acrylate or ”EEQMEaQEEM%aﬁﬁ anioni@Sdyeddyeable mdndhiXasaviing producing a
color filter according fo claim2, wherein the water content of a resin

sol ution obtai pedthbirdi atetvgen atem phot @sztersare nitsiogero@tom,t and i s 1

w we or | ess. 9. A process for producing a color filter according'to
claim|, charastbydzephb}iasnenomer Rtes tham sidimenemer dissolving a dye
conposed of a single conponent in g.solve as the dye s%!utlons This is
the repl acenent-sheet process for producing a color £i

according to claim 2, wherein the anionic-dye-dyeable
polymer is a polymer obtained from a composition
comprising 20 to 70% by weight of an anionic-dye-dyeable
monomer having tertiary nitrogen atom or quaternary
nitrogen atom, 10 to 60% by weight of a hydrophilic
monomer other than said monomer, and 10 to 50% by weight
of a hydrophobic monomer.
S. A process for producing a color filter
according to claim 4, wherein both the anionic-dye-
dyeable monomer having tertiary nitrogen atom of
gquaternary nitrogen atom and the hydrophobic monomer are
(meth)acrylic monomers.
6. A process for producing a color filter
\»; - according to claim 3 or 4, wheréin the anionic-dye-
dyeable monomer is 3-(N,N—dimethylamino)p;opylacrylamide
or 3-(N,N-dimethylamino)propylmethacrylamide.
7 A process for producing a color filter
according to claim 4, wherein the anionic-dye-~dyeable
monomer is 3-(N,N-dimethylamino)propylacrylamide or 3~
(N,N-dimethylamino)propylmethacrylamide, the hydrophilic
monomer other than said monomer is 2-hydroxyethyl
methacrylate, vinylpyrrolidone or dimethylaminocacryl-
amide, and the hydrophobic monomer is methyl meth-

acrylate or methyl acrylate.
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8. A process for producing a color filter
according to claim 2, wherein the water content of a
resin solgtibn obtained by dissolving the photosensitive
resin composition is 1 w/ws or less.
9. A process for producing a color filter
according to claim 1, characterized by using solutions
each obtained by dissolving a dye composed of a single

| component in a solvent, as the dye solutions.
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