; BCDEe3e542zz{, R~, 6T4 \ DESCRI PTI ON COLOR FI LTER MANUFACTURI NG METHOD,

COLOR Il LTER, AND LI QUID CRYSTAL ELEMENT TECHNI CAL FI ELD
“invention relates to a color filter nFoned for a liqui mmm @Wﬂ pl ay

panel or the like, a color filter acturing method,
crystal elenent being provided mjth the color filter. BACKGROINE"ART In
recent years, demand for a liquid crystal display, particularly, for a

color liquid crystal display is increasing with the devel o mﬁ'mm onal
conputers, particularly, that of gﬁrtable Bersonal conput er mmww for
a further diffusion, it is requir £P8rm a cost down and.g

particul arly, that for a color filter mhlch has a hi gh wei ght |n VIeM/Of
cost. As mmjor color filter manufacturing nethods, there are a printing

met hod, an el ectrodeposition nethod, a stainin% nethod, or a_ pignent

di sper si 69L& Hdd:THeMhHHFACTURINe HESPERY i ¢OLREt AEdT BRI 1A Id@%@ bed.
The printing nmethod is one in which a paint having pignments dispersed
therein are pasted on a ther noseR¥PHRYLr BEEMENTr 2 in three colors of red
(R, green (G, and blue (B) by repeated printing, and resin as a colored

| ayer is subjected to heating and curing, thereby to forma colored | ayer

in. The printing nmethod has sinple processing steps but is deteriorated in
r esol uTECHNARA LS |EAtEHIEsS.

The present invention relates to a color filter employed
for a liquid crystal display panel or the like, a color filter
manufacturing method, and a liquid crystal element being

provided with the color filter.

BACKGROUND ART

In recent years, demand for a liquid crystal display,
particularly, for a color liquid crystal display is increasing
with the development of personal computers, particularly, that
of portable personal computers. However, for a further
diffusion, it is required to perform a <cost down and,
particularly, that for a color filter which has a high weight
in view of cost.

As major color filter manufacturing methods, there are a
printing method, an electrodeposition method, a staining method,
or a pigment dispersion method. Hereinafter, the respective
methods will be described.

The printing method 1is one in which a paint having

pigments dispersed therein are pasted on a thermosetting resin



The el ectrodeposition nethod is the one in which a transparent electrode is
patterned on a substrate, and it is soaked in electropaint |iquid including
‘pignent, resin, electrolyte, or the like, so that first color is

el ectrodeposited. The process is repea?ed three tines to form col ored
layers of R, G and B, and finally burning is perfornmed. Though this

el ectrodeposi sion nethod is excellent in flatness, it has a failure that
patterns forned are restricted. The staining nethod is one in which

wat er-sol ubl e polynmeric paterial as a material for staining is added with

sensi t itF g EEFerfCtdr hePSeht (Béd, J4RETE HIGS rsémSt 12 at hY aFepgated
patterned into a desired formon a glass substrate by a photolithography
proces®ridfd the I aF ABU St & IFICRYAKLAUYER ASsEHCIIST ThtFe RReFeBy to
obtain a colored pattern. This ggocess is repeated three tines to form
col or e@Ncay@+ 5 2+ t ARBECRY| S BITIR 2GCOHRF B YT stai ni Ng SrePho@ting
achi eves sharpness in color, but is inferior in resistances to weather,
| i ght , T@rtdradsbatiasas SWBPIL eas PERCBYGRESC ofitE€PBy . PRiEnal by, deRer ppgatRe 1n
di spersing nethod is one in which pignent-dispersed photosensitive resin
| ayer iresfadreicbrorenc flatnegssubstrate, and this is patterned to obtain a
nmonochromati c pattern. This process is repeated three tinmes to formcol ored
| ayers of thiee colertrodeRsEiand Bethhd piignerthedi sper siiiyg nebhhod has a
problemin material |oss because 70% or nore of the applied material is
di sposedaofspirdriie paetérndrg.id t préteomeon drhr saughnkisiesetaet Bods it that
t he sane
soaked 1in electropaint liquid including pigment, resin,
electrolyte, or the like, fe) that first color is
electrodeposited. The process is repeated three times to form
colored layers of R, G, and B, and finally burning is performed.
Though this electrodeposision method is excellent in flatness,
it has a failure that patterns formed are restricted.

The staining method 1is one 1in which water-soluble
polymeric material as a material for staining 1is added with
sensitizing agent to be sensitized, and this sensitized
material is patterned into a desired form on a glass substrate
by a photolithography process, and the obtained pattern 1is
soaked in a staining bath, thereby to obtain a colored pattern.
This process is repeated three times to form colored layers of
three colors of R, G, and B. This staining method achieves
sharpness in color, but i1s inferior in resistances to weather,
light, and heat, as well as in hygroscopicity.

Finally, the pigment dispersing method is one in which

pigment-dispersed photosensitive resin layer 1is formed on,  a



process should be performed three tines to formthree colors of R G and
B, thereby necessarily resulting in a high cost as well as resulting in as
"a lowered yield as | arger the nunber of processes is. To solve the
above- menti oned probl ens, disclosed in3Japanese Published Patent
_Application No.Sho.59-75205, 63235901, No. Hei.1-217302, 4-123005, and
7-146406 are color filter manufacturing nethods enpl oying an ink jet
system These nethods are those which are different fromthe
above-descri bed conventional nmethod in that coloring liquid (hereinafter
r ef er r 88PEEra& S nkFRANCEHUHS ngl TadR tiicgifast 6P ROPER1Br B RO SRHARYEHCT rom
nozzles onto a filter substrate, and the ink is dried on the filter
subst r ae&tegnf.or Ml TP BPedsFayér reReadradl ngh1ee t hivefetRodoMoravhgred t he
respective colored layers of R G and B can be carried out all at once,
and fulebers tdfertriee nechassecifnRvh& .camtihg | THei @ilgueitt tdi redsing
thereby resulting in effects of a substantial increase in productivity, a
cost rmdtbrdohamdat peobliean can e texpedt ebos Asbaeehsds 1o f ermmp sl of
filter enploying the ink jet i r 4 system a nethod to pignment colored
“parts thet hppddlesr Mfatigmiralit$h dhkposedespesti vbecphoterdiimartly, and a
nmethod to forman ink acceptance |ayer and stain it afterwards have been
of fered. Howevels t hesmovontvkmbiughal theskodsehhwvdst henpr bbkensthel osame
process should be performed three times to form three colors of
R, G, and B, thereby necessarily resulting in a high cost as
well as resulting in as a lowered yield as larger the number of
processes 1is.

To solve the above-mentioned problems, disclosed 1in
Japanese Published Patent Application ©No.Sho.59-75205, 63-
235901, No.Hei.l1l-217302, 4-123005, and 7-146406 are color
filter manufacturing methods employing an ink jet system.

These methods are those which are different £from the
above-described conventional method in that coloring 1liquid
(hereinafter referred to as ink) including each pigment of R, G,
or B is discharged from nozzles onto a filter substrate, and
the ink is dried on the filter substrate to form a colored
layer. According to this method, forming of the respective
colored layers of R, G, and B can be carried out all at once,
and further, there is no waste in the coloring liquid quantity
used, thereby resulting in effects of a substantial increase in

productivity, a cost reduction and the like can be expected.

As methods to form a color filter employing the ink jet



First, in the nethod of pignenting directly, water-base ink of |ow
viscosity of nearly 1-3cps is enployed in the conventional ink jet system
“consi dering the discharge stability of a head. Therefore, only about a few
wei ght percent to over ten weight percént of solid content quantity in the
_ink can be included regardl ess of color material being colorant or pignent,
wher eby the thickness of the ink after being dried, that is, the thickness
of the colored layer is nearly several tenth parts of that before being
dried. Thereby, in order to obtain the_colored | ayer of enough thickness
sati sf piveGegol o BRBRAEt &0 RIFReDF EALCESFoPHLTT ePf AR WHPE hE1¥EFENE
several -tens tines as large as that of the colored | ayer shoul d be poured.
Accor diwaghy intherfe 1esrediebde t patorpafesestlyn iamed & Mgty drea £8¥mhardi ng
liquid ink are several-tens tinmes as high as the colored | ayer; however,
t he di fih&r evceptanas dlaper weed &helnr Afesfandweescdlaoredteyepffsredo
| arge after drying step, whereby enough flatness cannot be obtai ned,
resul t Hoyeiviera prhsdemdinvensubseyuenthplecisyeoft higamufcastanms el o@ui d
crystal elenment. To solve the above-described problem nethods in which the
frames are mEdst nkinepeld enethnd tde pégdfeult immudireftiiyk ivatersbhekd by
the I ow franes by keepi ng convex ink nmeniscus are offered in Japanese
Publ i shed PatentowppticadsdhyNoof Heiea735915,3ch 84122, capd otvieal | itke. the
However, in these nethods, ink is repelled also in the side of the franes
si nce thevemtdiirendlr amkakhaveet he syskamepel cemesy dearichg hettbkor edishbreges a
case in which ink is not perneated enough into the sidewall, occurring
decol omitsibig iwhen odongentéatal watrerrdiisse | nkorilsy empoayted.a Mfegoveeight
variations in formand in ink repellency of the frames when being
pat t er pedcedid Hedvhe ©éntheighk pepebheni fmatdricalcarayebe @asntyty in
generated in the colored part partitioned by the frames, resulting in a
probl emnien pakt efdw ngpeonipantided aréyaadlasge-&f eacluhst materikurt betngi n
Japanese Published Patent Application No.Hei.9-127327 and 9-203803, for
exanmpl o 1\WHGI | BRI Qiegridie: Jretded «fy | BKer epeldieneys podgcesséng i tlieekr ame
as descri bed above, nethods are disclosed in which the top surface of the
frame igimrdeqtpkqr epeldent swhidigs t haisikdewal | o andrichecsubstpatien sair f age is
not ink repellent so that ink fills in the colored part partitioned by the
frames Junif19r rdeke ACC OF &hh P19 %QrEQ' §f@hﬁ@dbe%r|ee_h@1dmﬁ/&ﬂ?mTlhé‘reb?/,
decol orising prevention is attenpted, variations in formand ink repellency
of the ;fr agggephencbe,pgapatt %h@edcplb§eﬁesﬂ.gggr0f okhechBkghepehh eRhess
material in the colored part partitioned by the franes, and variati ons when
pat ter ning 0N, & d aEGfs A RaSHRSLHALE 10GCW s SERL| Bbhyy Vher&hy, 1{inkSyachi g
problemto control the convex ink neniscus, < < 6 which is nore than
sever al;d S @fe highedsithe s anBne YNk Eonmyd nayhehgr Mpanwhi | eo1bheq
met hod of performng staining to the ink acceptance | ayer also enploys a
| ow vi ity - e Jhk. dn consi i of i sghagg bichiky of
t he heggg%lsrttﬁg@g??e??écgiogﬁér% net%%‘g(,%%%gg%l i c#ﬂc%rnétje%% q%aﬁltﬁcs :thaﬁthe
wat er - ink i ar a ce 0 Qver .t : c egar.dles f
t he colt%fa%r?as?eroitzl Qgei %%kcofjg%%?&or pelégmsfr)lciﬁ.3 Ur %lgfg,r ?ﬁteqdnle%?héglkgf are
per f or ni_ng st.aini e._in epta I LS ¢t a pi.¢al
stainiﬁﬁﬁ%ﬁ%ﬁ) %#%k%g?gphgf 2%% |n$ér?%$2iﬁg?%%éﬁié%?e?ég?§?§ﬁ§%£%rkﬁﬁe
li ke. [ e. use ' a | Qr ter] ich i c t ;in
t he Iigmltéfreeeéei scieanlcneojtrr(?%p/‘l“*ggB g%ﬁgépvggge%irﬁ Ye 6Jms he(l)ygg, %?igﬁgﬁ%s g%& tg fn'clless do
not perneate into r .| ay .n ept I ok.g,
é:r%)ntlafc%eurﬁfta%? 8%%1{1% gg:e E«R%r%% Petn?on% aé'fétn@%]g Egﬁﬁgft e

t he pi es e~stfrface, resu In preventing staining to
ot how IR A AGOPABRES neb oPsobrCLRE nibér BIoG74ee0E A Thes of
i | BRI 1Y o TaTd AFKG Aot RBATEer o |5 & probl em that swel ling
Var i ati ons RGO TE 1 HRS cOPOY EaCRAFE BRE £3 5 EuhaitT GiWReh™ AR BFyiCHe

Mor cover, 85, 3 Lypical hego emplayed |n e, conventianal, fak i g} SRS



7 utilizing thermal energy, i.e., the so-called thermal ink jet head, and
one whi.ch discharges drops by utilizing direct node deformation of
‘pi ezoel ectric elenment; i.e., the so-called direct node piezo head. These
heads structurally have foll owi ng probdens. The thermal ink jet head
_di scharges ink under the pressure of bubbles generated by heating ink,
whereby the physicality of ink is significantly restricted. Specifically,
burning of ink at a heater part is liable to occur, and therefore, it is
i npossi bl e to increase the solid content quantity in the ink. Further,
since helds bypddss bllew of karest hey bdiqamid HoiCRNVER | h@khllgﬁnb%éﬁsea?%pl d
boiling is required, water is nainly enployed for a solvent. Subsequently,
t he di pééermddelpi d2pahes¢ hRgbhiahddr Hadrges ofPRVAFRABLE MR- phgsi-calTty
than that of the thermal ink jet head. However, a neasure for back stream
pr ot ecBb8A Si;s t&4dicddw akhg téeddd k. suﬁpW@?@rﬁ‘,l ovik ngheaet ie tamstssi t enk
direction of ink discharging, and thus there is a need to nake a fl ow
channekl sf orepriplt §i ag sionkin otar inkdehadberhdhefaamenpldicated ther nenThee eby
there is a case in which ink supply is not overtaken for discharging ink
i ncl udifmgmear gawguarite t ynbf repkild econt, ernd itleere foke of thieghk \Visscostiys
resulting in a decrease in discharge response or an aeration into the ink
chanbednoceticed. ifike prsesentt | peemteadred s emedgyt 0 isdlave tthe sidewall,
above-nenti oned 8 problens and has for its object to provide an art to
manuf aetune rd neol ae colldrdrs isupstwtaire faesrdrtaimrcal orwat &t tiv@se decokorisi ng,
or color shade yieldingly by a sinple process. A further object is to
provi demploglear. fiMbeeosubst nalre amifaci ur edrby drhe ahoverkdesess beency
manuf acturing nethod which is free fromcolor mxture, decolorising, or
col or shadene arfd:aindd quhencrysimy elaarvinedipl aydngréhisueolof fhlet etnk
substrate which is lowin cost, free fromcol or shade, and excellent in
repellent material may be easily generated in the colored part

partitioned by the frames, resulting in a problem in patterning
on particularly a large-area substrate.

Further, in Japanese Published Patent Application
No.Hei.9-127327 and 9-203803, for example, which improve the
method of ink repellency processing of the frame as described
above, methods are disclosed in which the top surface of the
frame 1s made ink repellent while the sidewall and the
substrate surface is not ink repellent so that ink fills in the
colored part partitioned by the frames uniformly. According to
this method, while an improvement in decolorising prevention is
attempted, variations in form and ink repellency of the frames
when being patterned, the residue of the ink repellent material
in the Eolored part partitioned by the frames, and variations
when patterning on a large-area substrate occur similarly,

whereby it is a big problem to control the convex ink meniscus,



di splay properties. D SCLOSURE OF THE | NVENTION A col or filter
manuf act uri ng nmet hod according to a first aspect of the present invention
‘conprises: a step of formng |ight shielding |ayer conposed of resin
conposing material on a transparent substrate; a step of formng the |ight
_shielding layer into light-resistant frames which partition a plurality of
ink filling areas; and a step of filling the respective ink filling areas
with ink of a prescribed color having different spectral characteristics by
an ink jet head, and in this nethod, the ratio of solid content ip the ink

is 20 WeiLrGht pércBREeor © . SEY&TS0y, Cifge BF i8N ol dfrest When* TARE1 s
di scharged and when ink is dried can be considerably reduced as conpared
with t HEIERR™ENplidy&tha4f t he conventional ink jet method, and therefore the
formof the ink neniscus formed when ink fills 9 the |ight-resistant
frames whi cHegamhiiticon the MAEHqd | PAg PR TRIRY aBitRiFed%ndCt Hde 1nk
uniformty of the colored | ayer thickness is enhanced, whereby a col or
filterafFFe®tenceoll@yat x@akie ¢RPbOES nei §RBOVILAGOFIEel Wadetot vt $%i gk aRd
col or shade can be manufactured. According to a second aspect of the
i nvent Fonsiidenahd atol of flina edigghafrget us Falgl kbtHodTasthesched@d dsn Ehai m
1, the ratio of solid content in the ink is 30 to 80 weight percent.
Ther ebgirekdngeodbriink vokgmes whéhei nkolsddi senbieged d@ndnihén i AR i shari ed
can be reduced further, and therefore the
water-base ink 1is nearly a few percent to over ten percent
regardless of the color material being colorant or pigment.
Further, the method of performing staining to the ink
acceptance layer 1s the same as a typical staining method in
that they are inferior in the light resistance or the like.
While the use of pigment as a color material which is excellent
in the 1light resistance may be conceivable 1in the method,
pigment particles do not permeate into a porous layer in the
acceptance layer, and therefore, the pigment accumulates on the
surface, resulting in preventing staining to the acceptance
layer. Further, in comparison with the direct coloring method,
it is unfavorable in terms of the number of process and the
material cost since the formation of the acceptance layer 1is
required. In addition, as the direct staining method, there is
a problem that swelling or blur at the acceptance layer when
ink filling in, as well as density variations occur in the
colored part due to a condition when ink drying.

Moreover, as a typical head employed in the conventional

ink jet method, there are one which discharges drops by



formof the ink meniscus is stabilized further, the uniformty of the
colored | ayer thickness is enhanced further, and the ink di scharge response
“while ink fills in is stabilized, whereby a color filter further free of
col or shade can be manufactured. According to a third aspect of the
invention, in the color filter manufacturing nethod as described in Caim
"1, the ratio of solid content in the ink is 40 to 60 wei ght percent.
Therefore, the stability of the ink nmeniscus form the uniformty of the
col ored | ayer thickness, and the ink discharge response are best-bal gnced,
wher eby &L £t BRI f tREEM AR PRIESY abfe Scol i haPatterPet Te@ml pank Jet
manuf actured. A color filter manufacturing nmethod according to a fourth
aspect adheaphesernt Yhveht o8 CESHIGSs &bt ORs sPEp W i hgdlrgRE mode
shi el ding | ayer conposed of resin conposing material on a transparent

subst r sdeformatepnof ofor RiLRFOEHE QLG shilsithg 11¢t. | &her issrealled

| ight-resistant frames which partition a plurality of ink filling areas;
and a stiepeot fRpHengptileea edpeadi ve i AkeBEl | infp e east wiehuraklegf dave
prescri bed col or having different spectral characteristics by an ink jet
head, afwlliewinhgsphebheds.the boiling point of solvent of the ink is 140C
or nore. Thereby, tine for drying and solidifying of ink on the nozzle
surface of tHeeibkepwelhéad Jdart bearhds ddrayere £ohphreddait hhehgriesisure
enpl oyed in the conventional ink jet method, and therefore bad di scharge
such asof nkuldh behaggeecated &yd heladggiongirdue whoe ety dehedpatysnezlig ypart s
of the ink jet head is decreased, thereby manufacturing a color filter free
of decalrmki $sngigniddloamtdhadeesticcoteldng tSpeaiffiifddl laspectroinghef ink
invention, in the color filter manufacturing nethod as described in Caim
4, the doi lai ngepoent pdrshe sollvebl el std 7@Cqrr moead Theeebyprei,neitoris
drying and solidifying of ink on the nozzle surface of the ink jet head can
be nadeimodss der @bky liongesasonpaeedoliich ¢hetémk eupheyed iintbee ink.
conventional ink jet method, and therefore bad di scharge such as ink

di schargerther, since it is impossible to make ths boiling point of

ink high because rapid boiling is required, water is mainly
employed for a solvent.

Subsequently, the direct mode piezo head has a wider range
of available ink physicality than that of the thermal ink jet
head. However, a measure for back stream protection 1is
structurally needed to suppress flowing 1in the opposite
direction of ink discharging, and thus there is a need to make
a flow channel for supplying ink to an ink chamber be a
complicated form. Thereby, there is a case in which ink supply
is not overtaken for discharging ink including large quantity
of solid content, i.e., ink of high viscosity, resulting in a
decrease 1in discharge response or an aeration into the ink
chamber occurred.

The present invention is made to solve the above-mentioned



curve and clogging due to ink dried at nozzle parts of the ink jet head is
decreased further, thereby manufacturing a color filter free of

“decol orising or cqlorshade. A color filter manufacturing method accordi ng
to a sixth aspect of the present i nventi on conprises: a step of formng
light shielding |layer conposed of resin conposing nmaterial on a S
transparent substrates a step of formng the light shielding |ayer into
light-resistant frames which partition a plurality of ink filling areas:
and a step of filling in th% respective?ink filling areas with in§ ofta
prescri lor #A inbaaifféFEntl%%ec? AFCEhaF8ct &SHTS ¥ an®Fhk &
head, and ip this nethod, the,ipk includes two_or re kin of _sol vents
cach’ haATH 2 THEF oft BHT% nbt pOPRt SCRREraty Gofoento™red bradiariy e
evapor at ed and, decreased for respective kj.nd en ink is solidified, and
Uher of G5 L+ 7 1B nf Fy BR OF hEPEGRoMaq HAy Y ©BrhamtBal SVREPEBS Sa cal or
filter free of col or shade can be manufactured. According to a seventh
aspect ICRMRE i nOBAEFSN, 1% the cOFOVIGS ted nBRGPECt Urihgt het ABASELAtE
described in Caimé6, the solvent includes at |east one or nore kind of

sol vent™MafHi #et R bBY| it PP ate ofe1apEref FRa-lafHat el BFRBROF o Nd i ng
and solidifying of ink_on the nozzle surface of the ink jet head can be
nmade | Grigeff@DNPEPRACHM-PR TRE LUFR e ASICOYETF i t%e RonTehe T oRRRAPNK 2 detd
met hod, and therefore bad di scharge such as ink discharge curve and

cl oggi Ng-@ied t 6TYSIEadr | RHCBENROAMRL PEk1E ShisheCPhRY| il Hetldl S8P§édrdssed,
and the uniformty of the colored | ayer thickness is enhanced because the
sol ventwhistle §Badoal 1in evapbr af&@carfd Aectebeedsheder esgett eveckinds when
ink is solidified, whereby a color filter free of decolorising or color
shade chirspeay properties.

DISCLOSURE OF THE INVENTION

A color filter manufacturing method according to a first
aspect of the present invention comprises: a step of forming
light shielding layer composedlof resin composing material on a
transparent substrate; a step of forming the light shielding
layer into light-resistant frames which partition a plurality
of ink filling areas; and a step of filling the respective ink
filling areas with ink of a prescribed color having different
spectral characteristics by an ink jet head, and in this method,
the ratio of solid content in the ink is 20 weight percent or
more.

Thereby, change of ink volumes when ink is discharged and
when ink is dried can be considerably reduced as compared with
the ink employed in the conventional ink Jjet method, and

therefore the form of the ink meniscus formed when ink fills



manuf act ur ed. 12 According to an eighth aspect of the invention, in the
color filter manufacturing nethod as described in Caim6, the solvent
“includes at | east one or nore kind of §olvent havi ng the boiling point of

| 70C or nore. Thereby, tinme for drying”and solidifying of ink on the nozzle
_surface of the ink jet head can be nade considerably | onger conpared with
the ink enployed in the conventional ink jet nethod, and therefore bad

di scharge such as ink discharge curve and cl ogging due to ink dried at

| f the ink jet head is, d d further, . | forpit
of ¢ he a1 Pe T AV T KkrERR T ERNGHCEA BoLATe 1o SO vEn e el

gradual ly evapqr.ated an ecreased for respective .kinds when ink.i

sol i di flise&?cagﬂ'}g'rl@ﬁfp a?%‘gﬂg?ef‘ilﬁl%ﬁ?r?‘%éx 5% §§so|c<9ﬂ1°sraer$§ Tiven Brickagsscan
be manuf act redkgg color filter nut&g@uring nmet had agpordin to a.n%nth
aspect 6f HSEent ¢ heRHt Poff ot Giprisess t at 6§t 8p°of Lot At Trght t0t°
shiel ding | ayer cqonposed of resin conposing material .on a {ransparent

subst r &t eNeA98PEF 180 f Brirg t AECPI-GRL S Id@ﬁ&'I&?&PrinﬁbaaﬁgthpesPEtant
frames which partition a plurality of ink filling areas; and a step of
fillingansiardyr&hective ink filling areas with ink of a prescribed col or
having different spectral characteristics by an ink jet head, and in this
met hod, theAGRCEHALUIES of | SEEIQRsht 2spisgiren®l arkFe | iigMerdurdY r édi nthEs
well as the weight ratio of light cured resin_to pignent is twfold or

more. COLRITHeldToF enanuiarfubladciedad 1aerderestPedt 1irn HAdidsi bn bBEween
the colored layer and the substrate can be manufactured. A color filter
manuf ac@ddiong iret o seept e hgiRothet éRkhigasgctt cod & /e s R FAvent i on
conprises: a step of formng light shielding |ayer conposed of resin
conposi ng néth@nedly orckargangparek wubsteatehiend $n&p it dorehdggeheaRfght
shielding layer into light-resistant franes which partition a plurality of

i nk fimhemg ankas;s adstep ofarfibei mpduradhe fnespeati vand nkhigngfiqie atBas
with ink of a prescribed color having different spectral characteristics by
an i nk fjoetn hefdshandna seeg scfussols défgbhyieche ifmk tibisirch Fhe | edifarmatg in
this nethod, volune of the ink when filling in is not nore than five tines
as | argeE ahevalaimexrad lakeafteicheeng dsi edbhamdtesbliwitfied,. Jheér by, iekange
of ink volumes when ink is discharged and when ink is dried can be

consi deriahina reed ucesib cospawkd lwi timkt hiel ik enpheyed abd ltitee dormieat ébpak i nk
jet nethod, and therefore the formof ink neniscus forned when the

| i ght - regicat anitl femnBsripaeti freai 0§ tbeaoirnkhkidd icagn dreeanarefdctheeddw th
ink is stabilized and the uniformty of the colored |ayer thickness is
enhanced, wmtedingotorafthied bspecaf ooltbre mnktarrte dmt oim tiee ghbborng
pi xel , decolorising, or color shade can be manufactured. A color filter
manuf aatiurdalg et e eecondi hgthodaasebeventibeaspectClofin he, ptiesenttio
invention conprises: a step of formng light shielding | ayer conposed of
resin ¢@RRSIiND content in the ink is 40 to 60 weight percent.

Therefore, the stability of the ink meniscus form, the
uniformity of the colored layer thickness, and the 1ink
discharge response are best-balanced, whereby a color filter
having stable color characteristics can be manufactured.

A color filter manufacturing method according to a fourth
aspect of the present invention comprises: a step of forming
light shielding layer composed of resin composing material on a

transparent substrate; a step of forming the light shielding



14 material on a transparent substrate; a step of forming the |ight
shielding layer into light-resistant frames which partition a plurality of
‘ink filling areas; a step of filling Hﬁ the respective ink filling areas
with ink of a prescribed color having'different spectral characteristics by
~an ink jet head; and a step of solidifying the ink which filled in, and in
this nethod, the height of the light-resistant franes is 1 to 4~mand the
di fference between the height of the Iightresistant frames and that of the

i nk af l.idifi t' 0.5 I Th f diff . I

o TR IR G U Tl R SRS P SRR

th the fl at d, th I filt f

S0 08 LG AT Do AR B P o G T
I f fact t ho d

157 L1t e o Sesee Lo e gl B redbhed

|s hi gher than t hat of water-based sol vent, mhere havi ng hi r solid
cont enfPREEF81c SR A& Ghdar e S i&oﬁ‘%h@ t$eh I‘ﬁ?g éﬁﬁh 6“? (Ih%g

|nvent|on in_the color fllter manuf act uri ng net hod ag descrlbed in any of
O ai nethe Boigingopodgnt pf t%ﬂi?@ﬂ@|?§IB@%51%th§nﬂ4 The P&t §1°%&€ -a col or
filter having excellent resistances to weather, |i and heat, as well as
hygroscopic?g§r@§H’betlm?ofﬁﬁhuﬂé@ﬁﬂﬂedﬂ“ﬁcé@ﬁdl Kk?%i?éuhﬁﬁénpﬁ-ag%%ct
of the invention, in the color filter manufacturing nethod as descrlbed in
any of NOFAifs SUELRCE OB other 1nk, Jeke Hand | 4a UBRsTRPAGhtL chgeed GLRpFred
Therefore, a color filter excellent in color tone, uniformty of the
col or ediFhydne hitknesploz@ResiTont ke ERBVSHbdONAtle, indhd] abr RSt shopend y
after evaporation and solidification of the solvent can be manufactured.
Accor dEhgregogef i fragentdi sgpeede of SedR | agentnén, dilg chidg Isol cTuFVe t e3nd
manuf acturing nmethod as described in any of Clalns 1, 4, 6, 9, 10, or 11,
the |ighogghhgl diueg tayénkhasiiedk atepedteheypaTher eﬂbr*ebevé‘nikatjiedhsh@&dt he
spotting accuracy of the ink jet head and an error of the ink fill are
reducetls wherebysadcol orefebyemdmetaofucohor an xtodre of idéeal ofrsengotan
be manufactured. According to a sixteenth aspect of the invention, in the
col or 8ietvéprominfbactrurdaigomettantke as described in Caim 15, the |ight
shielding | ayer is conposed of resin conposing nmaterial which devel ops ink
repel | ency hycbeidigioheat ed, £ iaftch tdepécght £shhel dnrgnlitayer, iin heet edobdbter
the formation cf the lightresistant franes.

filter manufacturing method as described in Claim 4, the

boiling point of the solvent is 170°C or more.

Thereby, time for drying and solidifying of ink on the
nozzle surface of the ink Jjet head can be made considerably
longer compared with the ink employed in the conventional ink
jet method, and therefore bad discharge such as ink discharge
curve and clogging due to ink dried at nozzle parts of the ink
jet head is decreased further, thereby manufacturing a color
filter free of decolorising or color shade.

A color filter manufacturing method according to a sixth
aspect of the present invention comprises: a step of forming

light shielding layer composed of resin composing material on a



Therefore, the light shielding |ayer before heating sticks fast to the
substrate because it fits the substrate w thout show ng ink repellency and
“the light shielding | ayer after 16 .heating shows high ink repellency,

t hereby manufacturing a color filter free of peeling between the substrate
.and the light shielding |layer, and color m xture or decolorising of the
colored |l ayer. According to a seventeenth aspect of the invention, in the
color filter manufacturing nethod as described in Claim15, the |ight

oh el L pgLBKEL o AIREOSE D! ongcaly gesticl aver v pogbLont, Sl 1o,

a simpl e process, af; &L oW.costa Ao 00 LRsal YN SNLY aonast £ dpe
of ink filling areas; and a step of filling in the respective
ink filling areas with ink of a prescribed color having
different spectral characteristics by an ink jet head, and in
this method, the ink includes two or more kinds of solvents
each having different boiling point.

Thereby, solvents are gradually evaporated and decreased
for respective kinds when ink is solidified, and therefore the
uniformity of the colored layer is enhanced, whereby a color
filter free of color shade can be manufactured.

According to a seventh aspect of the invention, in the
color filter manufacturing method as described in Claim 6, the
solvent includes at least one or more kind of solvent having
the boiling point of 140°C or more.

Thereby, time for drying and solidifying of 1ink on the
nozzle surface of the ink jet head can be made longer compared
with the ink employed in the conventional ink jet method, and
therefore bad discharge such as 1ink discharge curve and
clogging due to ink dried at nozzle parts of the ink jet head
is decreased, and the uniformity of the colored layer thickness
is enhanced because the solvents are gradually evaporated and
decreased for respective kinds when ink is solidified, whereby

a color filter free of decolorising or color shade can be

manufactured.



color filter manufacturing nethod as described in Claim15, the |ight
shieldiing | ayer is conposed of two-ply resin |ayers one having |ight
"shielding effect and the other having 1 k repellency. Therefore, ink fits
and sticks fast to the |light shielding fayer having no ink repellency,
_whereby a color filter free of decol orising can be manufactured. According
to a nineteenth aspect of the invention, in the color filter manufacturing
nmet hod as described in any of Clainms 1, 4, 6, 10, or 11, the color filter
manuf act ur i 6, .10, or

wher ei n enep%9cﬁﬁaé?gt <ﬂe§ﬁ;k§§q %ﬁ %%éecﬁk ?gtqﬁbadlﬁgeBFéQS ‘type Jtlerrent
e Usudt CHT DS TEE BAPHIGET AR ot 028 Poentialh aubect ot fhe tre

invention, in th I filt f act t hod d b d c
Lo o TRTEY: geRELaERon B e JBAE toro T heoF nR 8 Aol PE o presot ygaard

el ement empl oyi ng a |ezoelectr|c el ement of shear nobde
hrwkoyllgg pglnt of 170°C or more.

Thereby, time for drying and solidifying of ink on the
nozzle surface of the ink jet head can be made considerably
longer compared with the ink employed in the conventional ink
jet method, and therefore bad discharge such as ink discharge
curve and clogging due to ink dried at nozzle parts of the ink
jet head 1is decreased further, and the uniformity of the
colored layer thickness is enhanced because the solvents are
gradually evaporated and decreased for respective kinds when
ink is solidified, whereby a color filter free of decolorising
or color shade can be manufactured.

A color filter manufacturing method according to a ninth
aspect of the present invention comprises: a step of forming
light shielding layer composed of resin composing material on a
transparent substrate; a step of forming the light shielding
layer into light-resistant frames which partition a plurality
of ink filling areas; and a step of filling in the respective
ink filling areas with ink of a prescribed color having
different spectral characteristics by an ink jet head, and in
this method, the ink includes oil solvent, pigment, and light
cured resin, as well as the weight ratio of light cured resin

to pigment is twofold or more.



deformati on type. Therefore, the driving force is larger than that of the
conventional thermal ink jet head or direct node piezo head, whereby ink
“having high solid,.content ratio, i.e., high viscosity can be di scharged.
According to a twenty-first aspect of fhe invention, in the color filter
manuf acturing nethod as described in Caim19, the ink jet head has a
structure in which ink discharge nozzles, pressure chanbers connected to
the ink discharge nozzles so as to supply the ink thereto, and shear nobde

actuat or having piezoelectric material and el ectrod | lectri
field to thd HREHt ot fi ¢ ottt Sl Cat 8t priviida, SaratRetehah, SRpgeten ' ©

actuator is deforned in shear node in a direction of th%%electr'c fielg by
the el &&TeET €Y eppPTed bevaBeAnthENEl CPSSdES S5 3s D fi‘%?%%%%ure :
pressure of ink in the pressure chanbers. Therefore, flow of ink is snpoth
because the & of Pt 8f ik HowPeRaRRer ahaATt Fethode dFCPRRIGEPHY 1 o EAED nk
flow channel are sinple, and very large driving force can be generat ed
si nce FEEET eOf s tgehePBE2ANBy W THHIT eCSTRELREET 6 FREPf IDw LO¥BINg
channel , whereby ink having high solid content ratio, i.e., high viscosity
can be ldigchariyrit dimgol ayeri FPBPOaEEoPdi AE G & MMMMIYIE BDRRT adpell 6f
the present invention is manufactured by the color filter manufacturing
net hods: res steseen bed ubs tamregf @ gitew 10£ 4 fogmigg 1phe1Ligyt 19hielding
layer into light-resistant frames which partition a plurality
of ink filling areas; a step of filling in the respective ink
filling areas with ink of a prescribed color having different
spectral characteristics by an ink jet head, and a step of
solidifying the ink which filled in, and in this method, volume
of the ink when filling in is not more than five times as large
as volume of ink after being dried and solidified.

Thereby, change of ink volumes when ink is discharged and
when ink is dried can be considerably reduced compared with the
ink employed in the conventional ink jet method, and therefore
the form of ink meniscus formed when the light-resistant frames
partitioning the ink filling area are filled with ink 1is
stabilized and the uniformity of the colored layer thickness is
enhanced, whereby a color filter free of color mixture into a
neighboring pixel, decolorising, or color shade <can Dbe
manufactured.

A color filter manufacturing method according to an

eleventh aspect of the present invention comprises: a step of

forming light shielding layer composed of resin composing



Therefore, a color filter free of color mxture, decolorising, or color
shade can be obtained. According to a twenty-third aspect of the invention,
“in the color filter as described in Caim?22, a protective layer is

provi ded on the color filter. Theref orl¢ the col ored | ayer is protected as
.well as further flattening of the color filter surface can be realized. A
liquid crystal elenent according to a twenty-fourth aspect of the present
invention conprises a pair of substrates and a liquid crystal held in
between, and in this liquid crystal el enent, one of the pair of substrates
i s conBetgéidd efPl i g AWPLANr FUPSEr S dederi bl iGF OFaFmLey, the
Therefore, a liquid crystal elenent free of color mxture, decolorislng, or
col or $HadE capbelebhéi nddYBR EFNDESCRIIMH ION T TRV NGS TR§F e 1hisha
manuf acturi ng process chart of a color filter according to the present

i nvent PesLtif1pmr e 2phyrasisysadt i bnal Tkiléwngl 1atad st i AgS&SPoldr T11H1RP| ter
inanormal state for explaining a color filter manufacturing nethod

accor dithg tthe t Kespeesédie i Fvenfidhing Aarea (b)Y ths idkeefi Gnabrefenibed
illustrating the color filter in a state where color mxture occurs. Figure
3 i s acdilagr dmehowni Agffkeend aperchih boaweeht egdisitd ConPBnely &tlio 2Ad
viscosity of ink for explaining the color filter manufacturing nethod

accor dhegdio arite presemtof nveht bAyifggthe 4 niks wiiditagiiam show ngapflein
relati onship between solid content ratio of ink and head response frequency
for exphaisnimgtidd, coher hidilgher afinbhactiurghiy resthwtkmiccérdingg tic theto
present invention. Figure 5 is a diagramshowi ng the rel ationship between
filmthpaknessl oftha | idgifestdretai netiveyeer  atrie opt¢ TCaht demsSi tyhéor Light-
explaining the color filter manufacturing method according to the present

i nvent iren.i siagir ef bamssarrrabl tijae par speet iing vaever | lsodticatfiinptien is
construction of an ink jet head enployed in the color filter manufacturing
nmet hod caGear dim@pdlow he present invention.

Therefore, difference in level between the light-resistant
frames and the colored layer is reduced, and thus the flatness
is increased, thereby manufacturing a color filter free of
color shade.

According to a twelfth aspect of the invention, in the
color filter manufacturing method as described in any of Claims
1, 10, or 11, solvent of the ink is o0il solvent.

Therefore, the solubility for resin is higher than that of
water-based solvent, whereby ink having higher solid content
ratio can be prepared.

According to a thirteenth aspect of the invention, in the
color filter manufacturing method as described in any of Claims
1, 4, 6, 10, or 11, the ink includes pigment.

Therefore, a color filter having excellent resistances to

weather, light, and heat, as well as hygroscopicity can be



Figure 7 is a sectional viewillustrating the construction. of the ink jet
head enpl oyed in the color filter manufacturing nethod according to the
“present invention. Figure 8 is a diagram showi ng the relationship between
solid content ratio of ink and film tHi%kness of a col ored | ayer in a color
_filter obtained by the color filter 20 manuf acturing nethod according to
the present invention. Figure 9 is a diagram show ng the rel ationship anong
wei ght ratio of light cured resin to pignent, filmthickness of the col ored
| ayer, andfpeelin of the colored filter obtained by the color filter

manuf aBeoH5As TE8t9Y%0d according to the present invention. Figure 10 is a
sectional viewillustrating the structure of a Iiguid,c%ystal el enent

enpl oyi ng t RECAGMF i 1R e SBHATRER Y AFRETOI®F FRFt &P VER Aot Uit ngle
met hod according to thﬁgg%gsent i nvention. BEST MODE TO EXECUTE THE
| NVENTFON e ridi it dpan ot FenE sBF PHe 25r 888/ 1PRFeitt AT PF bedlms
described with reference to figures, The enbodi nents described here are to
be regarddd énlytlas 91 Iist riElt e vER AndnROEASS fLégtti EEEE Yasréinafter, a
nanufacturingtprocess of a color filter according to the enbodi nents of the
present i nvéMERTaligal be deséPirbed Mitat r et fehtenfo fiRgur® T TheORS! or
filter manufactured by the process shown in figure 1 conprises three colors
of redURELfogmEe GPL aklde bl ae{Bye@nd- affibl & iaNne ol oRgiessIdy by belfAg
set inaliquid crystal display elenent. First, as shown in figure 1(a), a
bl ack mseisdirateyer 2nds fepHkdngn arsabstitdte afbertr anspaPEAt1ABN- afRAEl
glass with its surface polished. The black resist layer 2 is a novol ak 21
resi n sedatdivie aadsiat ab Wik chobVask oapgahecmpingfesttuared.he like is
di spersed, and is fornmed to attain |lumof thickness by spin coat. This
bl ack resi stAdeaymtiy hag ki ghitf tsddmetldi agpeftectt. the invention, in the
color filter manufacturing method as described in any of Claims
1, 4, 6, 9, 10, or 11, the 1light shielding layer has 1ink
repellency.

Therefore, variations of the spotting accuracy of the ink
jet head and an error of the ink fill are reduced, whereby a
color filter free of color mixture or decolorising can be
manufactured.

According to a sixteenth aspect of the invention, in the
color filter manufacturing method as described in Claim 15, the
light shielding layer is composed of resin composing material
which develops ink repellency by being heated, and the 1light
shielding layer is heated after the formation of the light-
resistant frames.

Therefore, the light shielding layer before heating sticks

fast to the substrate because it fits the substrate without

showing ink repellency and the 1light shielding layer after



Subsequently, the novol ak resin negative resist layer 3 is forned on the
bl.ack resist layer 2 to attain a thickness of lum by spin coat. This
"negative resist (JSR*'s NFR 012R) is added fl uorochem cal nodifier
(Dai ni ppon I nk And Chem cal s, |ncorpor#&ted s DEFENSA MCF-323) of ten weight
.percent so as to attain ink repellency. As shown in figure 1(b), the black
resist layer 2 and the negative resist layer 3 are patterned together into
prescri bed franes 2a and 3a, respectively by a well-known. photolithography
met hod conprising ultraviol et exposure, devel opnent, rinsing, or the liKke.
The frhapesi2g ardoBa phighci omxanrepkliehtyng Arencldy accordfagtuoingpes of
the color filter, i.e., forns of respective colors or an alignnent. Since

t he bl ackoresisitéayefreée has tpeeliight lshiwetennghef f ecbosand ttcheandgathee
resist layer 3 has the ink repellency, the frames 2a and 3a al so have the

| i ght shgealtdishg edfdfient lanc i heandkcokpel hérecyrer espeetdoleni s ifteref otlee t he
frames 2a and 3a function as a black matrix and as a color m xture

pr ot ectbow real I1afy@r .preventing ink filling ir_ fromspilling over the

nei ghboring ink filling area 4. Further, the black resist layer and the
negative resicsloddyry tmys heedonteentndaypdual by aceordiveghtiomeeth and a
singl e 22 layer structure in which the fluorochem cal nodifier is added
into thelblragk 1nesi stardwnsdtis: By She pRSaI Bkedasclrangdasd ighdimshi ) ding
effect, ink repellency, and adhesion to the substrate are satisfied. \Wen
the inkifinll ishd car@a ot 1Sy dor Med-aspdesar bhednabeue, reed d Mkaer gigeingnk
G or blue ink Bfills in the ink filling area 4 as shown in figure 1 (c) .
d%;ggkgaﬁtgﬁuipgkjggpgﬁggggy,in whi ch ink is discharged

This progess shs cefif _ _Wwhi
froman ink jet head | ocat ed opposed to the ink filling area 4. A nozzle

hol e of theqpk defrdead 8o18rapRiOt-MRIL] Yoo 3R rBenradl dhe i oknpitling
areas 4 are filled with ink, heat treatnent is perforned at 100 degrees for

about EQB%%gsngqy%pqiﬁpcgyg@prate solvent of ink, and further, ultraviolet
irradiation is perfornmed in a nitrogen atnosphere enploying netal halide

| anp so as tp\%c%@diq{rgs ycoSOAA%f&%@@ﬁtﬁn?gagceso%hcem i Fdrgursn 1A - the

Subsequently, a transparent protective layer 7 is formed on a colored | ayer

6 DY SRR GO 13% Shau 4L fh 01K e Al Ehoq ThLSIBERLEELE d BNRfind 15, fofgeRd

according to need to protect the colore ayer 6 as a solidification |ayer

f ink E : - | at... - F
or ot ooV far P, oo e dRes HIa R EhESEAY, ol i it g cost
I il ifying the. ' - d that
anen R aator g Sy 4 RE AT Y e P, PR BRB=a bR H oyt ng t ne

ink jet nme qu, t he
repe ency.

Therefore, ink fits and sticks fast to the light shielding
layer having no ink repellency, whereby a color filter free of
decolorising can be manufactured.

According to a nineteenth aspect of the invention, in the
color filter manufacturing method as described in any of Claims
1, 4, 6, 10, or 11, the color filter manufacturing method as
described in any of Claims 1, 4, 6, 10, or 11, wherein energy
generation element of the ink Jjet head is piezo type element
employing piezoelectric element.

Therefore, the physicality range of ink to be used can be



23 variation in ink thickness before and after ink is dried, i.e., the
solid content ratio is an inportant factor which exerts an influence on
“color characteristics of the color filter. Wen the ratio of solid content
inink is 20%or nore, ink meniscus fdrfmed at the boundaries between the
light- resistant frames and ink is stabilized, and ink 10 is held by the
frames 2a and 3a as shown in a left diagramof figure 2(a). Wen ink is
dried and solidified, the prescribed colored |ayer 6 is formed as shown in
a right diagramof figure 2(b), resulting in a color filter being free from
col or ﬁP%FEgédor col or shade and having stable color characteristics.
However, when the ratio of solid content in ink is under 20 ~, the ink

neni scus f oPREQTEE et BodndHiaTds. dt weehe € he Oifi gHte r €8VSPAAP M r driestafd
ir_k is unstable. For exanple, the ink 10 flows into a neighboring ink
fillingohpsafavéden Headrhaesupanandesaods ssholgs s hledetn %kﬁﬁmﬂn%ﬁ #igure
2(b), and after ink being dried and solidified, a colored |ayer 6b is

f or nedenargddigen®ratol @n peesvenbed oty etinkayeit gwead Shown iR Z0 r i yhe

di agram of figure 2(b), resulting in a cause of color mxture. Al so, the
fill ialenenpresomloud tdl okedPligyerlestirg dect eemedt t hdr e®hcausingdeol or
m xture. While there is described a case where drying and solidification is
per f or defowneléen fivd€.ng in the neighboring ink filling area with ink, in
a case where the neighboring area is filled with ink, color m xture occurs
when a diff 8heme foaleor tlkeemplioyiedy afdrcel ars shadgeduehtag t heafi ldf tR4
change occurs when a sane color is enployed. Therefore, as ink discharged
from tbenvektjienhaieathe omel hawnikngj 20 weiaghtopeddertc tormome e pafe ztchehsadij d
content ratio is enployed in the enbodi nents. Thereby, a color filter being
free fwhareblor imkxt Weeriorg cohdgh shadeiandchaveng strahlie,coliore., high
characteristics can be obtained. Further, the relationship between solid
cont enyisabkotgndavi seosdisycrodrgsdk. shows a tendency as described in figure
3. Wien the solid content ratio is 300 or nore, the viscosity is about
5nPas or nopecoresud i Bg ian awéntiREL reAprayment oifn dhe shalkinlditon ,0f ihhe

i nk meni scus. Meanwhile when the solid content ratio is over 80~, the

Vi scosth¥ tsleverriddiasmafsradtusingt @dehydt he Helsatdigshiinm betaeeni splid
content ratio and response frequency of ink shown in figure 4, when the
solid epat eAk Rald Gdaw QY B0YeridbedréSint BRiI¥hSEAN WY sichaMpy 3iPass, the
response frequency is 4kHz or less, resulting in a decrease in driving
speed %Eegbarw&ua@&bmd@oﬁﬁeeegar ikbed rabome; 3058Rawekyhio PerLenio i §s
favorable as the solid content ratio which is excellent in stability of the
i nk ”EBbSCélé%ﬁP{/m@@Q i disschange r esRoNsRealFUrhhaE, IDEEapLef enabl gy
solid content ratio is 40-60 wei ght percent, considering a bal ance anong
uni for g&&xoe&etckﬁqu_kdﬁeﬁﬁt%fr_itahe aolor edebayekeaf t €6 | Bkphoi ngndrd ed-andc
solidified, speed and stability of the ink di scharge response, and the

i ke. mkme@edw e igiked Se EEE LT @PhYr8rhhghbyePgRetfididye Lid S0 veRtato

preve

node actuator is deformed in shear mode in a direction of the

electric field by the electric field applied between the

electrodes so as to increase pressure of ink in the pressure
chambers.

Therefore, flow of ink is smooth because the form of ink

flow channel and the mode of ink supply to the ink flow channel

are simple, and very large driving force can be generated since

pressure 1s generated by the entire side wall of the flow



25 decolorising in the ink filling area 4. Further, in the present
invention, the ratio of solid content in ink is high, whereby change of
“vol unmes when ink fills in and after ink is dried and solidified can be
consi derably reduced as conpared with tthe conventional nethod. Accordingly,
_difference between the height of the lightresistant frames and that of the
col ored | ayer can be remarkably decreased as conpared with the conventi onal
nmet hod. Specifically, the height of the light-resistant frames can be set
to from lumthrough 4umarbitrarily according . to a required density, i.e.,
t hi ckn@%n&eh:hewgélrépé’d 1ajerawmy dPEpEr eheel BetiREEhe TR&iIght of St he
light-resistant frames and that of ink after solidification can be 0.5um or
bel ow. NHg& vl satd oHshi pabePdedhsENpEIEHI-ckness of the |ight-resistant
frames and optical density will be described in figure 5. Wen the film

t hi ckness i @ wledr | G tehe agOrEHIN W eitsi 2 yEWEn2 Yok els@nsw,a sitrtteb9ti £hes
not suited for practical use. Further, when the filmthickness is over 4um
t here Ilpacksntn panventiing proper maesifefctamsidt bgsi ntiwhi cleofloyms €heéter
light-resistant frames, whereby it is not suited for practical use. In

addi t i oanhudlsoumiay cesehotier est Hescatibedofini mawafureldims i hg #n the?,
light-resist frames to ink volunme after ink being dried and solidified is
fivefolld,onnl,ess; THhe ink nmeniscus forned at the boundaries between the
light-resistant frames and ink is stabilized, thereby achieving a col or
filter 26 Theatienftps¢ abl @ cotolrorharfaditern st Eecseandobei mglforee oixtolker

m xture and col or shade, as shown in the description of figure 2. Further,
pi grentdeics Iprrefsinmap] eoascalool shadat eahabel phitrk neensi deri ng t he

resi stances to weather, light, and heat, as well as the hygroscopicity. As
a pignment t@adasttsaty pobld ckhywekrgwihdrganaspotti R ganec ipivETentorof ano

pi gnment such as azo | ake, insoluble azo pignent, condensation: azo pignent,
and chelnat e-@r®r prgmeat, 43 giestrobefOokyicyTldion p2gpeat musded@sSive layer
pht hal ocyani ne pi gnent, peryl ene pignent, perynone pignment, anthraqui none
pi gmenti,s @HiRAUddone phgmesl ordicxagi-ne pigment, thioi ndi go pignent,

i soi nsorinon pignent, and qui nopht hal one pignent, pignment of organic

pi gment suchriascdasi€, dyiend ake1@edd dyRyd ake,s Nighlcd Rit@ENtas NitelQSOas

pi gment, and aniline black, pigment of inorganic pignment such _z~ titanium
oxi de, Qi OXi e + @i €ar fenchkaek o@r il eld keyr ffe exambe, r&myi beqused
singly or two or nore kinds of which being conbined, unrestrictedly.
Moreover, ity ig;prafer ablgdhat chkdnicl udes Liight ¢ured r@@éﬁt?“f%ﬁ&% of
adj ustnent of color tone after evaporation and drying of solvent, as well
as i npryeiment, ¢ neyoi Loy and, aghest ofogh -1 bescel gad- | ayesug8drhRes
wor kabilirty. As a light cured resin to be used, publicly known acrylic
ester such as 2Zhydraxyetbyk acrylage, ; 2- Rydroxypr opa aghyl @hes 218k
hexyl acrylate, ethylene glycol diacrylate, diethylene glycol 2i

di acry'c%g)%,téfismﬁ{%ﬁe,e %'I%]C%f r%giegga%'@t@f tepsamaihyl ene ghycelucted

di acrylate, tetraethylene glyco ate, trinethyl ol propane

Lri acryl gl RENLASLYLOLL Ok, diagr wkabes dipent agryifuid olptetraacryl ate,

di pent aery exaacryl ate, gl ycerol acrylate, bisphenol

tacryti 2 1 bi's .
conb ned st Ereal - TEaR Rty R e e Tt TR et Oaee %61 1

SOlven%bcolorising, or color shade can be obtained.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 1is a manufacturing process chart of a color
filter according to the present invention.

Figure 2(a) 1s a sectional view 1llustrating a color



pigment, and light cured resin as well as that the weight ratio of the
li.ght cured resin to the pigment is twofold or nore. Wen the weight ratio
i s under twofold, pignment content mhiqg does not relate to the adhesion
bet ween the substrate and the col ored“lFayer is too nuch, and therefore, the
.adhesion strength is decreased, resulting in a case where peeling of the
colored layer, that is, deocolorising is occurred. Mdreover, in order to
decrease bad di scharge due to drying and cl ogging on the nozzle surface of
the ink.jet head to performstable discharge, .the.saolvent to be used is
prefergbhgeGnelPhaﬁ'céﬁ”ﬂ?glolg%a%ﬁ dfgﬁergép%ﬁénﬁpghtacuﬁﬁﬁlpésiﬁ%f La
solvent to_be used, in ter of superiority in dispersibility, publicly
known BABRAPE LISt Tﬁ€%£$eragﬁ8ﬁgé§get a%%?atBrﬁﬁﬁq&ﬂyﬂnékﬁﬁb?%;

sol vent . of ketone such as cycl ohexanpne and et hyl buty| ketone, so]vent of
pol yhyBLPELE ol Her Pvéﬁ%%‘lﬁ:]h BRLC Bt Ryt e TR YA E’Bﬁo&ﬂgrﬁr ethefer

acetate and propyl ene gl ycol nononethyl ether, and sol vent of nitrogenous
sol ventls@ch t4$ SRy IFVr M et U oroexafpt e, may be used singly or 28
two or nore kinds of which being conbined. Further, in order to perform
nore st abl e Fdig¥&Rar e, 19 t @ sAHREF RAbISEIHAI t KBSbot §1 A PBFRLPofPE Higeen

sol vent of ink is 140C or nore, and nore desirablz, 170C or _nore. As a

sol venfohadi nerRhenboildtiy panAt s audit vr Ofor bkt H&1%e arBlpéntyid atletat e,
i sopent hyl acet at e, 2-nethox¥ethyl acetate, 2ethoxyethyl acetate, 2-ethyl
buthylCéiéﬁaté}l§ﬁrth@aﬂpﬁé9 #rdngs BesBPdentCRAVRAGIt hEChOFRENP PR AR L of
170C or nore, there are nmethyl acetoacetate, ethyl acetoacetate, cyclohexyl
acet at @nvenahoxyl but hyl acetate, ethylene glycol nonoacetate, or the

| i ke. The nozzle hole of the ink jet head 5 is very snmall as described
above, and &tgtuies 4ndlld pardiqagkamns shcading t Ghevapekateonapiigl yoeanmge® hus
bad di scharge due to drying and cl oggi ng on the nozzle surface is prone to
occur . sSpedi feeateépt thasids afot abke dmd a hedid eneshavisieg £hedbeniciyngt oi nt
of nearly 100C, and bad discharge occurs in a few seconds. In case of a

sol venexpawiing nighetlpoi toAgrpointtef 140Cfectmrieg dischadgedcs rstialy | fzed
for 1 mnute or nore, and further, in case of a solvent having the boiling
poi nt ohelp@Esentmomeverdiisoharge is stabilized for 5 mnutes or nore.
However, in case of a solvent having the boiling point of 200C or 250C,
when the dryifiguared Soliisdi &1 cakigoant esippewahgr eles selataonikéilpoibe gepoi nt
or nore, the color material changes in quality due to high tenperature, and
when t ke 1dr WHig latgk sobdiaf i Ciaghionshéapetaturieesr sehdt optthedioi démgi ppi nt
or below, it takes too 29 much time for drying and solidification,

resul tirpg iekpd dad iy oeivet cvilby. Ain taddihionfatBudt der mea Hapraveotdeng
flatness and the filmthickness of the colored |ayer further, it is

pref er abl enkhatrdsdad nolwdesiémp or nore kinds of sol vents each havi ng
different boiling point. Rapid evaporation of the solvent causes rapid

vol unme change gefrd he Bk arenbisTugusele ridyeldie vd gt ewesilgtantr friangesthe
thereby formng a distorted colored |ayer with uneven surface. By enploying
sol ventgneachidtaimao fi theriet beil i pokmplolyba S6l venés cdaereaselter
gradually when ink is dried and solidified, whereby the flatness of the

col or ed shayel- tus ienhancathb g @o £91 8§ £b! tBE breeedft Gelvmishade can be
manuf actured. Further, the franes partitioning the irk filling area 4 are
formed by agiesify conposi nge MBI SRLAl view hE1lkATRS bRy Hde-bi ghtushighdi ng
effect and function as party walls for preventing ink which fills in from
fl owi ng roytydJ it ther NgEERPREING ik i | thBgcan8a. in dhe kohefatthieng
manuf acturing nmet hod according to the enbodi nents, while it is not

necessﬁékkﬁdr%%@dfﬁiﬁé)é%“&ﬁ@?p£@§eﬁ£aﬂﬁ@eh@ibﬂk‘repe'|ent processi ng
since the ink fill can be considerably reduced as conpared with the

convent i onalg;ijik-d I F Mg had, g1 LqksmPrE{KFAR) € thhat réﬁ]gtlil;ﬁ@?li%hi 5& €88

| ayer has ink Trepellency for the freedomof”ink choice and for reducing

vari at a3 (0f cbheeRROL NG, ARG 86X Ufnd NEshak ER1CRRRYSS o FuRt Neb1opblher

layer in a <color filter obtained by the «color filter



30 the light shielding | ayers can be enpl oyed, one that is conposed of one
resin layer having the light shielding effect and the ink repellency, or
"one that is conposed of two resin |ayers one having the |ight shielding
effect and the other having the ink réfellency. Further, while as a nethod
_for ir_krepellent processing of the franes, a nethod of making the
fluorochemcal nodifier included in the frames is typical, for exanple,
this is not to be regarded as restrictive, and any methods whi ch nake the
critical surface tension of the frames snaller than the surface tension of
"nk caRABBaRbHG)Ed S3PAY (2 T5AL Hher AR RdRF £ S8t suEN 85 Auor | de
derivative of quaternary ammonjum salt which makes oil-repellent grou
oriented or F48HESI t €d bR the LIRTERR FARIHNT i g sHiI i MY IdRr WP Heat
treatment is enployed as the fluorochem cal mpdifier, and heating is

per f or WBHIBEt &R tiRe Forliegdh orf bFed nee$ 1 yhEOshi 8P8RRg Faydr thE s Hhiof
shielding | ayer sticks fast to the substrate before heating and the ink
repel | Bhey God- ge@rk| bpedr af £8F RARTHRYT Mhetdly TIT9E 61&1%%5 19y ined
shielding | ayer or color m xture and decol orising of the colored |ayer do
not ockur.tohi scolabr othkhe EalNamdf2¢erri Bgnoretpedf e2@®PEA+RdonkC pl §R¢i ght

shielding layer. Figure 6 is an oblique perspective view illustrating the
const rpeepentofingenitleoj.et head enployed in the enbodi ments. Figure 7 is a
sectional viewillustrating the construction of this ink jet head. 31 The

ink jet headigueg i¥ the enbprlimernali yipeZd-tuygeramproyithg pitezoeteesric
el enrent, and conprises an actuator substrate |01 conposed of piezoelectric
ceram of asltih@igh ezu tedh rd erd ebreemp laycngethpl apeé or0F iddrfgoseet dfned
ceramics material, resin material, or the like, a nozzle plate 102, and a
driverbgubsheateoll06. fhltée avdamafactsnbsyranetinod, ptoeafiipgessarethe
chanbers 107 as flow channels for ink are fornmed. Wile respective pressure
chanbepgei@ritaiaviemtpamal | el and have sane groove depths, the groove depths
gradual |y becone shal |l ower toward a back end surface 130 of the actuator
substrate 101, and a wire bond area 203 is forned around the back end
surface 130. A side wall 120 of the pressure chanber 107 is subjected to
pol i NgREROCEOPE ITCA BNEELLHE orHDf INVENTIOOWVe depth, and functions as a shear
node actuator enploying a driving el ectrode 104 provided at the upper half
of the bot husirde nauftfeaceserithed eaént Fubtthaethe gbsasémt t havante obond 18l eae 2G3,
an external electrode 108 is forned on the side surface and the bottom

sur f acgesthabelds witdhe it drgr €l ect fogerd o4 f onpedmbvdihe Mot dss deibed
surfaces of the side wall 120 is electrically connected with the external

el ectrgdecl O8c-torgBd Ha theguiaeqbosdl ar eas 2081 1 h ot theigevesnpl aher103s an
i nk supply port 140 is fornmed. Wile in above-described figure 6, a filter
is attaghediteithe ink supply port 140, it is arbitrary whether to attach

t he 32 filter or not. Further, a nozzle plate 102 havi ng nozzl es 105

whi ch corregpeRd & daspeat i ¥enpEgssUrenehagberssd07% 4 s o OkBedrt oOfiheer
forward end surface of the actuator substrate 10l and the cover plate 103.
The pr§§§B&%i%@aﬂhﬁrtﬂ97eﬁ&%@@ﬁ%ﬁ%éi@fe%ﬁﬁrsnﬁhﬁﬁﬂﬁriﬁﬁéﬁtzgﬁIwINWNB@ t he
top surface of the actuator substrate 101 and the cover plate 103 are

j ol nedykeget e, & imaNi el anga 202 i remhich the i nkesupplyr port 140 and
the pressure chanber 107 are communi cated with each other, and the

above- Iel ' opgd.arga 203 assesri oh theJdmnidol ghaeea
202 ofﬂgﬁ%ffﬁg%ﬁ%%ggﬁgeggﬁaﬁﬁg}s 107é$§%ﬁ1?%e%?h ]gﬂpply p£??'14 So as to

the roaP Barf Go o1 (N At OaL0r dubets M e 90T That e e Rt heg 0o
ol oot BasR LYy B R D LR e AT one 7 o Fnd FBende T VA Gl or na

ol oot rode 111 Ak (10 SRS A" GLOErFode 05 Are: &6hnEEted by ¥ Bord b

W re %%r&%ﬁg c%ﬁ,]eat esrt{%‘;ﬂ%a[\@éﬁg%fpet}g{gisbgrggren%éfgaﬂébi a%l%%tsou&lith

termn i ver

its surface polished. The black resist layer 2 1s a novolak



Next, the operation of the ink jet head 5 will be described. Wen an
_electric fieldis applied to the driving el ectrode 104 fromthe driver |IC
through the external electrode 108, the side wall 120 causes a deformation
of the shear node 33 in an array direction, and the ink pressure in the
_pressure chanber 107 is increased, thereby discharging ink drops fromthe
nozzl e 105. The ink jet head according to the present invention is
constructed such that the both sides of the side wall of the pressure
chanber serving as. an i nk flow channel perform shear,defarnmation so as to
apply BeBIBSSUE nVE FG e WAPCHITATT S DLACHNE 19T Cham TS ™ § hereby®

di scharging . ink fromthe ink discharge nozzles, which correspond to the ink
fIOM/c%gFﬁeP§,4ﬁSHQﬁ?q k drdchar Qrﬁﬁgtgﬁ(ﬁﬁﬁﬁFTofFﬂeoén lkﬁﬂ?ﬁrﬁyflow
channel s, Therefore, cagnsiderably high driving force can. be generated
becaus&PtRe %W%EsureT'%SgeHgPSFedr%§gfﬁe'¥ﬁ%? ezsiﬁésmgf%g%? t#hﬁé#%%@g
channel, and a snooth ink flow can be realized since the formof the ink

f1 ow cRahREF-and the mode of ink supply to the ink flow channel are sinple,
whereby this ink jet head is suited for the discharge of ink .including

| ar ge anmounfuBfessiend loonttdit . REPtder reF Rt RRIPEETENT SNt BIET i1 13

al so possible to use any kinds of piezo-type ink jet heads enploying a
piezoeﬁ@émﬁﬁcoéléﬁ@n@hﬁcknﬁﬁﬁl%?pE%Y©¥ £nkoj ettRéads, thd AdEs oif tBfhe
ink jet head used in the enbodi nents, as long as they have structures to

di schabge sipdl Q& hi gAhdsl ittt ent Teatps SUAR'ye FRQuPé2Ry il gadded
sectional view schematically illustrating the structure of a liquid crysta
el emenflobrachedisador dingplibler 34 {haierbpdhnnmenisk | nAnge figiaTelcahe, sanme
reference nunerals as those shown in figure 1 denote the sanme or
correspondicngrpdeds s ABFENGA MEFsBAB) | afert 80 weldlet drberaasn s |dghto
transmtting substrate 51 and a color filter 52 fornmed by the manufacturing
nmet hodabtatihe iekbadipednitesicyn the color filter 52, the protective |ayer 7
is |located opposed to the liquid crystal |layer 50, and a common el ectrode
53 conposedasf shcdwrangpaf entreofndingt i whef idimals peovsdedaherweerartdhethe
protective layer 7 and the liquid crystal |ayer 50. As described above, in
t he cohegfatikkerrawmnt acdpet ng rEtehqdh oot ell ngoyethbhe embuedigmnd syibdich
conprises a step of formng a light shielding |ayer conposed of a resin
conposfFpgmest eki andorBag traspat enél gubsgt natve ]l 1a ko qfh dtorInd tigod heph i ght
shielding layer into light-resistant frames which partition plural ink
fillingeaneas,cask bsshep wft fddiddngr i Bxbbeurespessiryeopnknti, | |1 hgs angas
with ink of a prescribed color having different spectral characteristics by
an i nkopetzHwead;i x8i,ncerhde fSQlnict coat amid rad i gaek ithen nkni $n20 #elghtg
percent or nore, change of ink volunmes when ink is discharged and when ink
is drigdegan ha-corsiger abl v yedcetl asecerpaedtwitdrf he . enk ergumayedsin

t he conventional ink jet nmethod, and therefore the formof the ink nmeniscus
formedruhgBcichkel | EbSokB the ldrghbifgsinshant fraimese Wiheh pastkti pasthe ink
filling area is stabilized and the uniformty of the colored | ayer

ggi ckneggelrs cenhancese Wghebynd Qdliolg fdttest 488 @heColedfativd UFesigto a

layer 3 has the ink repellency, the frames 2a and 3a also have
the light shielding effect and the ink repellency, respectively.
Therefore, the frames 2a and 3a function as a black matrix and
as a color mixture protection wall for preventing ink filling
in from spilling over the neighboring ink £filling area 4.

Further, the black resist layer and the negative resist layer

may be formed individually according to need, and a single-



nei ghbori ng pi xel, decol orising, and col or shade can be manufactured.
Further, since the ratio of solid content in ink is 30 to 80 wei ght
"percent, change of ink volumes when ink is discharged and when ink is dried
can be reduced further, and therefore2fhe formof the ink neniscus is
.stabilized further, the uniformty of the colored |ayer thickness is
enhanced further, and the ink discharge response while ink fills inis
stabilized, whereby a color filter further free of col or shade can be

manuf actured. In addition, since the ratio of solid content inink is 40 to
60 wei favepescemctunte srabihiichy Wie t ReUPHRChEALSEUs YRl 1¢he 1GniddHeb t y
of the colored |ayer thickness, and the ink discharge response are

best - bahhncete WHerabyrastokor afvielrt ers havsagposablbé ecol orlendr ast eridtt cs
can be manufactured. Further, in the color filter manuFacturing method
accor dshgel dinbeeéeodi nEmtis wpahleepreseatdi adkation, twhitdle corlprisese a
step of formng a light shielding | ayer conposed of a resin conposing

mat er i akeonaaisfarsparent substrate, a step of formng the |ight shielding
| ayer into light-resistant frames which partition plural ink filling areas,
and a step whehi khiengriln fheliegpectiavd iink fotrheagaar dasomitled rdboafe a
prescribed color having different spectral characteristics by an ink jet
head, séfcenkh®, beddarg ok nt, obrablalvenik  thel s nkni $h#4QGorfimdrimgti ne
for drying and solidifying of ink on the nozzle surface of the ink jet head
can beapade 4l enigeshowb6iaomianad Wi () t he Thik emoyed is phe feameentbhpnal
ink jet nmethod, and bad di scharge such as ink discharge curve and cl oggi ng
due tothakidki g@tatmdtazzd £ parwsieh tihe iink dedcheaged s fdear easeidhk thet eby
manufacturing a color filter free of decolorising or color shade. In

addi t i BRagSINCEoEt AL ROIJPPHE DI Bb Afhed SRkvVent liisigl78€e0r 4nor e thisezfor
drying and solidifying of ink on the nozzle surface of the ink jet head can
be madg,egnsicderabliy onger, Lomared whihokhgatokyenpioyed in the
conventional ink jet méthod, and therefore bad di scharge such as ink

di scharge cyh¥g and ¢Q0ging duel 1.0y fKedsi gdaat 1922l@ RAMS Gfk ! hee 4k
jet head is decreased further, thereby manufacturing a color filter free of

decol of i shRgeAt GQ Ye ShadEaq FHEL ABD, ddy A cpbor abbliter nTaRUf actiii &g
met hod according to the enbodi nents, whi'ch conprises a step of formng a

light shielding layer conresgd ofra riggin composi pgrpREeri aly 0 &riolet

transparent substrate, a step of formng the light shielding |ayer into

|ight‘F?%Eﬁ&ﬁ@&okrafgsé%géf@&ﬂ@itH{.OB b abghak %ﬁﬁ&iﬁﬂeﬁéGQQmpf6§HﬁbStep

of filling in the resp ve Ink filling areas with 1nk of a prescribed

col or Raylkng I ff @l ent apecd ral, char 3gt eni $Ll 6%, Pyg ap bty heady, shoce

the ink i ncludes two or “nore ol'vents each having different

boilin Nt | vent,s are gradual |y evaporated and decreased for
respecgpgghkﬁﬁdgqaﬁgﬁ ﬁﬁghié solidified, and therefore the uniformty of

the COloredSt%gghuently, a transparent protective layer 7 1is formed
on a colored layer 6 by spin coat as shown in figure 1(e).
This protective layer 7 is formed according to need to protect
the colored layer 6 as a solidification layer of ink R, G, and
B as well as to make the surface flat. Further, the protective
layer 7 may not be created if unnecessary, thereby reducing
cost as well as simplifying the manufacturing process.
It has been proved that when the colored layer is formed

directly on the substrate employing the ink jet method, the



3i 1s enhanced, thereby manufacturing a color filter free of col or shade.
Further, since the ink includes at | east one or nore solvents having the
"boiling points of 140C or nore, bad discharge such as ink discharge curve
and cl ogging due to ink dried at nozzl%® parts of the ink jet head is
_decreased, ar.d the uniformty of the colored | ayer thickness is enhanced
because the solvents are gradually evaporated and decreased for respective
ki nds when ink is solidified, whereby a color filter free of decol orising
or col or shade can be manufactured. Further, since the ink 'nclgdes at

| east BAELSE100r & soivent 3L FEREHY PREOHBI FIHg AP&isHt £76F 170 b not €5 - bad
di scharge such as ink discharge curve and clogging due to ink dried at
nozzl etpar 9191 tFRAFHRE | B ThRad S| STHSDRRASEYF UEEREPT ANd ThePXRd For ity
of the colored |layer thickness is enhanced because the solvents are

gr aduaf-Pf 18@ASEr feCARE de’3 b2k oF L Faspéctnee CoilRds MHdFink is
solidified, whereby a color filter free of decolorising or color shade can
be manuf act Whed g thario i ol t heltdl 6PRERNEet Mndddf d&t Wi h FretPbdr 1nk
according to the enbodi nents of the present invention, which conprises a
step ofehdrriusg BoAMeht aShitdedinaynd@rdre T oppbsednoths rlddh- tohposs hgnt
material on a transparent substrate, a step of formng the Iight shielding
| ayer iEmeoelsi gind rigsk stansthbaseseghi émdamk t 1 onipl edld vk %h¢ | fagnapeas,
and a step of filling in the respective ink filling areas with ink of a

38 pregeridbed ol a3 Haowngidi Bf drediit dipegtaml oEhdigeter iZstdles Yheam ink j et
head, the ink includes oil solvent, pignent, and light cured resin and the
wei ght isatdoiefl tdred| isghtl doiufiedtl r eshe topreberpbgaentolsredoflod teor noke,
whereby a reliable color filter in which the colored | ayer has an excel |l ent
adhesi dorted ke subsin atre ganipetndnafaenupdd.fifummeher (blin tdeutolog Lhlter
manuf acturing nmet hod according to the enbodi nents, which conprises a step
of form nglad fghiteahimdthagfrayefronnpoded aofi xauresiar composi sigadat enda
on a transparent substrate, a step of formng the light shielding |ayer
into | hghtinesd sdlené toames st cdciparistion. pl Hablevak, f whkeinng-lar eastia

step of filling in the respective ink filling areas with ink of a
prescrivlied ol drcbaveng didf fiatient s spaaeral2 whar elee etihgt incsm bycwn tokmpat
head, and a step of solidifying the ink filling in, since the volune of ink

when figkl ith@ igbursdote sOpELfBan theelt pARS ras ilsalge: asrdhes vahdnenef iknk
after being dried and solidified, change of ink volunes when ink is

di schapged 3¢ Whegb i nkxadp U& | edheannke 100@sicdey ablge reduseghiconpagednwi t h
the ink enployed in the conventional ink jet nethod, and therefore the form

of i nk saenijseusateamegyshernherkhght- rasi shant 341 aes spakhi tigninglehe ink
filling area are filled with ink is stabilized and the uniformty of the

col or edil;ayam t b eknesguis enphanged.anthergbyea ceher fiditrey fdeee@f aabor

m xture into a neighboring pixel, decolorising, or color shade can be

manuf agtyried.-fied, a cclored layer 6b is formed in addition to a
prescribed colored layer 6a as shown in a right diagram of
figure 2(b), resulting in a cause of color mixture. Also, the
fill in the prescribed colored layer 6a 1s decreased, thereby
causing color mixture. While there is described a case where
drying and solidification is performed without filling in the
neighboring ink £filling area with ink, in a case where the

neighboring area is filled with ink, color mixture occurs when

a different color is employed and color shade due to the fill



39 Further, in the color filter manufacturing nethod according to the
enbodi nents, which conprises a step of formng a light shielding | ayer
“conposed of a resin conposing material on a transparent substrate, a step
of forming the Iight shielding layer i%fto |ight-resistant frames which

.partition plural ink filling areas, a step of filling in the respective ink
filling areas with ink of a prescribed color having different spectral
characteristics by an ink jet head, and a step of solidifying the ink
filling in, since the height of the light-resistant franes is 1 to 4um and

the di FRéREScO®Iathiket 8he? hedBhit CotOF heS| PRRLOYESi st ant franes and that of
the ink after solidification is 0.5mor below, difference in |l evel between
the |ight-r 8Sietefiarsr afds ldd dheckareedd Jugfer the rfeduce8t &ff3hustehe
flatness is increased, thereby manufacturing a color filter free of color
shade. hEyiner20 avesbyenpPesrenfk oirs Mie kel e afidiifls CEBI UMY i X5 F0r1fesin
is higher than that of water-based solvent, whereby ink havin% hi gher solid
cont enBMPALYE Scahl b iy epBbPedimegitisher , TR S0l udesS i Yhreht L teier BBYTY
manufacturing a color filter having excellent resistances to weather,

| i ght, fase Heam esloel Nidsulggodscopia tyhader ehdr havdRg rchakies FPgRE
cured resin, whereby a color filter excellent in color tone, uniformty of
t he cokbreddteypdrsttikrasshe adhesinadto the substrate, and working
property after evaporation and solidification of the solvent can be 40
manuf act ur edurfuratherthsi neéathenlshgipt ketivdati ngol agecomdsrnitnkeatepel fefdcy,
vari ations of the spotting accuracy of the ink jet head and an error of the
i nk fi ki saoes irgducéd,indhesbbysa acotendenkterad r desafribeldor imi xtiwrerer 3.
decol ori sing can be manufactured. Further, the light shielding |layer is
conpos@tdeaf tehe esdvhidorposieng nedtere al s WBiOch eexpnesses tihek wispedd engcyiby
heating, and the light shielding |ayer is heated after the formation of the
| i ght - aesiust &P A raanmes , maned, t heisul hénbi ght asHiveltdieny imayervdred ot el heabieng
sticks fast to the substrate because it fits the substrate w thout show ng
i nk repelkibandy,y ard t heel | ghk sheelidcong .l ayereahwval 1beatvhag shbhes bbghdi nk
repel |l ency, thereby manufacturing a color filter free of peeling between
the subshrahe andcibeiki ghterste®l di BHel aveicosand, cod ObvELXBUWIP OIS .  As
decolorising of the colored |layer. Further, the |light shielding |ayer is
conposed 19fs tane-d¥l Yoy eshd Faygtibavhng beahikeshisidingaifect amdibnknd
repel l ency, whereby a color filter can be manufactured by a sinple process

at a | @WsgRSlse frequency of ink shown in figure 4, when the solid
content ratio 1is over 80%, that 4is, the wviscosity 1is over
30mPa's, the response frequency is 4kHz or less, resulting in a
decrease in driving speed of the ink jet head. As described
above, 30-80 weight percent 1s favorable as the solid content
ratio which is excellent in stability of the ink meniscus form
and 1ink discharge. response. Further, more preferable solid
content ratio is 40-60 weight percent, considering a balance
among uniformity of thickness of the colored layer after ink
being dried and solidified, speed and stability of the 1ink
discharge response, and the 1like. In addition, ink 1is

preferably a highly-penetrative oil solvent to prevent



Further, since the light shielding | ayer is conposed of two-ply resin

| ayers. one having |ight shielding effect and the other having ink
‘repellency, ink fits and sticks fast to the light shielding |ayer having no
ink repellency, whereby a color filteR%ree of decolorising can be

_manuf act ur ed. 41 Further, an energy generation element of the ink jet
head is a piezo type el enent enploying a piezoelectric elenent, thereby

enl arging the physicality range of ink to be used. Further, since the
energy generation element of the ink jet head is a piezo type el enent
enployﬁﬁ@oéoﬁﬂé%éélé@tﬁh?<ﬂQﬁn§&l%ﬁnéh%ﬁ?a de deformation type, the
driving force is larger than that of the conventional thernal ink 'ei,head
or direct mBy&tHicg20 hBadthondteiehk IHaAHG W gh & i datdht eﬁE r%‘? B
i.e., high viscosity can be discharged. Further, the ink jet head has such
a struepbtenitn i ¢k nksdikeHar g@heEEAYRsChBRESs P e CIRAdSS EBRRect®l to
the ink discharge nozzles so as to supply the ink thereto, and a shear node
actuat 8ilils t e pressurad hanbetk havf ngdaiplez 68Pectitld ddtiedd alC3nd Pe

el ectrodes to apply an electric field to the piezoelectric material are
provi dednsade riakd ys eehugrdiea ac coaparr sics vt lor el CANTREd ofgde THtRod -
direction of the electric field by the electric field applied between the
el ect rddesrsiongd w,0 idicifeasn e esseirecen | Akei nheRghpr esfur fvhanbe®Bt-and
therefore ink is discharged fromthe nozzles, whereby flow of ink is snmooth
becauseeshethotm dfrdmes f | amdchahael afd tiee nodelofefink lauysdl y Ga7 t heei nk
fl ow channel are sinple, and very large driving force can be generated
since peasshkadliys denerated by thepemtsd evsthlethal lcoofvemntia dilegw edapeel |,
and thus ink having high solid content ratio, i.e., high viscosity can be
di schasgedi ficéd 1Ryr tties , haigaltorof i ther ligmif-acturechity themesl orarf i beer
manuf acturing nmet hod according to the enbodinents is favorable since it can
be mangbactur edoat 1l oicosdh ¢am abbakmauwdilformoccaldmestrengtheqisred
excellent in resistances to weather, light, and heat, as well as

hygr osgepisgitlyy, has. hi gheeknelksadhesths twlidredsubsyeat e aniasdifSecehoeed
filter protected, and has its surface flattened. In addition, a protective
| ayer bstpicev dege ORetig@tcad or thiel tlerghwhesebyrbhe colamed bagerclist of
protected as well as further flattening of the color filter surface can be
real i zedx Furtther, kpladhirguiadiernyst@dn el BaEN GONMPri St ngbalpai.r of The
substrates and a liquid crystal held in between, the color filter is

enpl oyed13s iR Siypsigeatsert herieby naaldigidgs a df quink crysdat-bekpgtant

| ow-cost, free of color shade, and having excellent display properties.

Her ei nafbales fAdStodor i Ntdeobodi Nt spef deke RReentn i M@ntd on. W Whehe
described in nore detail. Further, first to fourth conparative exanpl es
describgd belgw expbaheseoly hhhber 3 ymnuiaet wied da1 didfierept imethods
fromthose of the present invention for conparing with the present

i nvent R, EnpodigBpt 11) Conpesi tdpn ol Bk i smdecof pkgmentrhbther,
weight=.), l'ight cured resin (acrylate resin, 12 weight), dispersing agent
(2 viel ghk) .« RNk ofel YZ2EKABSLN alWi: (Bug, Weh@htl hacaitd sol yentépropyl ene
gl ycol nonomet hy Kk

et her acetate), the ink jet
properties of resist resin which forms the 1light-resistant
frames, whereby it is not suited for practical use.

In addition, also in a case where the ratio of ink volume
filling in the light-resist frames to ink volume after ink
being dried and solidified is fivefold or less, the ink
meniscus formed at the boundaries between the light-resistant

frames and ink is stabilized, thereby achieving a color filter



43 head filled with RGB ink having solid content ratio of nearly 20 wei ght
percent is operated at 4kHz of driving frequency (discharge of 4000 tines
‘per minute), and ink is discharged into the ink filling area between the
|ight-resistant frames of 2um high, tBéreby to manufacture a color filter.
_Ink drop nunber discharged is optimzed previously for each color. Ink is
dried and solidified, and the thickness of the colored |ayer forned is

| .9pm In addition, the flatness of the colored |ayer surface is eval uated
by a three dinensional surface structure analysis mcroscope (ZYGO s NEW
Vi EW | Bayingncsiabiaveodny FBIGRESSTA SOUHM oRdl 310 feSFecPiveIHRE
filling areas of respective colors. Further, no color mxture is found
accor dithtiscarnebssrhat i DB 0pEi CROYH dribsEpede ferbBaLmBntC)figure
Conposition of ink is made of pigment (10 weight ), light cured resin
(acrylate resin, 18 weight%, dispersing agent (2 weight%, photopolyzation
initiator (0.2 weight%, and sol vent(propylene glycol noncnethyl ether
acet ate), tRersokird coramant rasi prefeneldley a30 awtghor pBagent aland: other
manuf acturing conditions are the sane as those shown in the first

enbodi eenssdetrhagebyh¢ o nemiuftatage aoccoveatherterligmk, i @ndgh i Bdagnd as
solidified, and the thickness of the colored layer fornmed is |.9um In
addi tiwallt he fihat nessrofcomiectdblor edsl ayayiguwtiaceoi bef asedablyulol 1iahy or
|l ess in respective ink filling areas of respective colors. Further no col or
m xt ur Rnowd4 drgyamundoactopdigag itto mirgmerbs epfakizon mhygropt§ cabicin @rsostope
(Enbodi nent 3) Conposition of ink is nade of pignment (12 weighto), |ight
cured Leken (Ansylabéerestn, 2bgmengh tcondenspetsiingaagentidmBemej ghamd,
phot opol yzation initiator (0.3 weight;), and sol vent (propyl ene gl ycol
nmononethyllaekheszacetiadmynt t hepispldrde carft epblyatyicd iics pegmeypt40suehghds
percent, and other manufacturing conditions are the sanme as those shown in
the fipathanbegiamentes, ptilgareely, t@eraiuract yieymeercol orpdidriere lpkgmentdyi ed
and solidified, and the thickness of the colored layer formed is |.9um 1In
addi ti gAthrhguiihathress glerdthe @olvaedi dayer psymbace idd dkavarradl yi gndnm or
|l ess ~.n respective ink filling areas of respective colors. Further no

col or ghxbuhaiigs fpupdleaccor dipgnteranoabseiyathen bynoptditialogh i H5e0pe.
(Enmbodi nent 4) Conposition of ink is made of pignment ( 16 weight's ) ,

|1 ght gupRANtes! i dachy| Y beghRic3loyenait Jsucdh SRST Pt Agee (Bake,

wei ght% , photopol yzation initiator (0.4 weight ), and sol vent (propyl ene
9|YCO|aEQBon@%Qy|l£%@Prrﬁﬁﬁ&ﬁt?ﬁgn&ﬁﬁgsohﬁér%%@teﬁigﬁéht? i snheagh y1 ble
wei ght percent, and other manufacturing conditions are the sane as those
show _phBackhe £1geinemodi %Btréranti@rgp?jméﬁtWI@Ctﬂér erarsahom fokigs, 1nk
is dried and solidified, and the thickness of the colored |ayer forned is
| . 9um ; kanaddiitdeon. addecdtobpess aek,t ke coloredrt pyeprsuniaga 4,5 dayopabl y
O.lumor less in respective ink 45 filling areas of respective colors.
Furt hey,5RQ C%lﬁglg! XEMr e s HouUNndo AECORAY 1o aphebseryal hen Bymophésal

m croscope. (Enbodi ment 5) Conposition of ink is made of pignent (19

wei ght 9 | i resin (acrylate resin, 38 weight%, dispersing agent
(3 mei& Fgf%gg%g%%%'lyzation initiator (0.4 weighto), and sol vent (propyl ene
gl ycol  MONORRLRN, G Nl 58! A)ee L0 SOLhd CAMENt nLLLOST S NBA! | %uP0d
wei ght percent,” and ‘ot her "manufacturing conditions are the sarme as those
shown | he fir odi ; r.eby. t uf r ol i) I nk
is dri ']efgstéﬁd b ?éfﬁg‘gd&g gﬁgstaﬁéhtgﬁﬁtckgnfesgoo oSl el aé;‘éarg%%%ﬁni s
| . 9um _| I.ti o t ne he_.c r ro.sur LS. fav bly
0.1n1o?nﬁegggﬁﬁgfgg%é%ﬁf&%?%hké$iﬁ%%%gggrgg@rggekgﬁgééﬁfdgﬁgg?%§§{§F§$§her
no col or,,m xture is,_fou ccor di o] servat i opt ipcal -
n1croségsgélﬁﬁmﬁéhE%%t@gf%r%% QAﬁké aff qg‘ﬂofﬂéé&ﬂ??y. N light

cured resin to be used, publicly known acrylic ester such as 2-

hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 2-ethyl hexyl

acrylate, ethylene glycol diacrylate, diethylene glycol



Composition of ink is made of pigment (25 weight ) , light cured resin
(acrylate resin, 50 weight ), dispersing agent (3 weight), photopolyzation
“initiator (0.5 weighto), and sol vent (propyl ene glycol nononethyl ether
acetate), the solid content ratio is néarly 80 wei ght percent, and ot her
.manufacturing conditions are the same as those shown in the first
enbodi nents, thereby to manufacture a color filter. Ink is dried and
solidified, and the thickness of the colored |ayer forned is |.9um In
addition, the f|latness o~ the colored _ 46 |layer surface is favorably 0.l um
or 1 esoi ATELPbRL | veH AR LA g GhGRL o7 BLBGEY L Bboeol GEET SRS T
color mxture is found according to an observation by optical m croscope.
( Conpar@tYse!l ExanfBrecrylédfposi t i fhF Gie F ikl $3° nadedb¥ Cpitgmendiercaylate,
wei ghto), light_cured resin (acrylate resin, 3 weight%, dispersing agent
(0.5 we @h@%?bﬂsﬁé?é@@ﬁ@fati%lﬁl%%ryiaﬁer (Pentgg ghinyitehd diacrylate,
sol vent ( propyl ene glycol mononet hyl ether acetate), the solid content ratio
i s neardyrenhepghithperednite tamd GiHatammiiret v ¢ AYtebhEPLi Brxaace Wit ssane
as those shown in the first enbodinents, thereby to manufacture a col or
filter.g9inkereldarsdlang s®ismranc, eprKkYheaehyEkhesBayf behalsesl crigwlayer
formed is 1-1.5pm In addition, the flatness of the colored |ayer surface
is 0.5mbrtwereri norespéadsvefi mhifqh |haigrareeamb biedespatesie ictlesly. -
Further color m xture is found according to an observation by opti cal
m croscope. Fohparat iivie Exappkedezablenpositi onkofinqlkudess madé ofolpiggnent
(3 weighto), light cured resin (acrylate resin, 6 weight%,6 dispersing
agent (@idmewrtghéanyl, lphbttopoinezaticorin mdiwtbl 49. thwuei ghet weiddnd ratio
sol vent (propyl ene gl ycol nononethyl ether acetate), the solid content ratio
is nearé¢y T@ewelghht pencent , rasndnotdver t hangfigetenrtd ngs cancifidlahsoar endie.
sane as those shown in tr.e first enbodi nents, thereby to manufacture a
col or fuhéwer thenkvdigghdr i edtand isoluddd t edwodnd dt, he tdnexkinessnaknttheviciotior ed
| ayer 4i formed is 1-1.5m In addition, the flatness of the colored | ayer
sur f aceddss Onbtaimrarl atr et d nthes peitd dbdeon nketwkbhnghar easo of raespecid vehe
colors. Further color mxture is found according to an observation by
opti calceicrescopgerThe relatmuenshiandanmngréherspl tHecadhenti omatsraafgtimk,
the filmthickness of colored |ayer, and the color mxture

is decreased, resulting in a case where peeling of the colored

layer, that is, deocolorising is occurred.

Moreover, in order to decrease bad discharge due to drying
and clogging on the nozzle surface of the ink Jjet head to
perform stable discharge, the solvent to be used is preferably
one that can dissolve or disperse the light cured resin. As a
solvent to be used, in terms of superiority in dispersibility,
publicly known organic solvent of ester such as ethyl acetate
and butyl acetate, solvent of ketone such as cyclohexanone and
ethyl butyl ketone, solvent of polyhydric alcohol derivative
such as ethylene glycol monoethyl ether acetate and propylene
glycol monomethyl ether, and solvent of nitrogenous solvent

such as dimethylformamide, for example, may be used singly or



occurrence is arranged in table and will be described in figure 8 with
_respect to the first to sixth enbodi nents and the first and second
conparative exanples. \Wen the ratio ofg solid content in ink, that is, the
wei ght ratio of pignent, |ight cured reS|n di spersi ng agent, and

. photopol yzation initiator in all is 20%or nore, the filmthickness of the
colored layer is 1.9~Zm which is nearly as high as the |ight-resistant
frames. Further, the flatness of the colored | ayer surface also indicates a

pref er able yale Ofy 0, dun PeL oW n8Afgnaohel fleqli Xture into a nei ghboring

pi xel occurs. Further, the volune rati figure 8 is a volune ratio of

Kk to the soliddh G0Nt aNtoRhLEN cs SOMMBEL el T8 00LLRe S Oliad NN £ a1 O

based on the spec ic gravity of e so content. As |IIustrated

0TI Barfle cpldins d atL o) of Sgééﬂl?' 0 O O3S LAYAr AP Vi £ SHL T BgpACt hat

;gecgiop]hr;fupgsgcazrs (Eﬁggég Q& 7)i2§m§glor?%% %?erngLfse§SE|l§£tta e
et o s g sae 5 oD e Tl Dby Ay
o o ST B il ol Bl
vl diflitu ejeeotivfors st Re Saal BEEG sl PR B 1
Zglj : SI: ﬁun é‘d’t hfr?&ll%:?ee‘fﬁfégﬁesé &tlf}yﬁea%%@dﬁcﬁi@rtef'or%’éd%hg e ?
eS| A5 dSpERiToBE] RRVEPA [T aPRhL B PeSpRc(T Lol bl br OF AiTtHer CRELS
peeling fromthe substrate is found n an observation of an adhesion state

of the3d6l dreddlayiie tRATHEFERI fiT &Y bsB6FE CACEAEOGI mEc iexy L acetate,

3-methoxyl buthyl acetate, ethylene glycol moncacetate, or the
like. The nozzle hole of the ink jet head 5 1is very small as
described above, and at this small part ink 1is liable to
evaporate rapidly, and thus bad discharge due to drying and
clogging on the nozzle surface is prone to occur. Specifically,
this is notable in a solvent having the boiling point of nearly
100°C, and bad discharge occurs in a few seconds. In case of a
solvent having the boiling point of 140°C or more, discharge is
stabilized for 1 minute or more, and further, in case of a
solvent having the boiling point of 170°C or more, discharge is
stabilized for 5 minutes or more. However, in case of a
solvent having the boiling point of 200°C or 250°C, when the
drying and solidification temperature is set to the boiling
point or more, the color material changes in quality due to
high temperature, and when the drying and solidification

temperature is set to fhe boiling point or below, it takes too
]



Conposition of ink is nmade of pignment '.18 weight ) , light cured resin
(acrylate resin, 54 weight%, dispersing agent (3 weight%, photopolyzation
initiator (0.5 weight ), and solvent(@@ppylene gl ycol nononet hyl et her
acetate), the weight ratio of the light cured resin to the pignent is
_threefold, and other manufacturing conditions are the sanme as those shown
inthe first enbodi nents, thereby to manufacture a color filter. Ink is
dried and solidified, and the thickness of the colored |ayer formed is
1.9m |n additjon,. the es f.th . | aye is.favo |y
O. | um Or€ es%£$% F%Ege%%&@égiﬁﬁ“fiFﬁﬁﬁgﬁg%ggggé"regﬁég?ﬁgéskof%rg; é%?ther
no peelin fEPQ%HPe substrate is found in an observati on of an adhesion

49 sPACE ST the ¥ol or ed | ayer by optical mcroscope. (Enbodi nent 9)

Co it f i d f_pi t.(. 10 ight % . 1ight i
Corpost 1,00 8l T oL BLOTER! (0oL ol e M- R0 e,

initiator., (0.4 weight% , and so|vent(pr l.ene gl ycol nononethyl, et her
acetat%%}cgﬁgﬁ&ﬂﬁﬁt%ﬁ%tﬁ§lﬁr% ef?Yéﬁt%@%FE Tresin t8 PHE i gien ?gat
fourfold, and ather nufacturing conditi.ons are the same as_those shown in
the first e 'Wﬂﬁﬁ£S¥W%er%5y TgrﬁangfﬁéﬁurQ%a é&ﬂﬁﬁﬁ%ﬁteﬁ?c9nkh?glagied
and solidified, apd.the thickness of the colored |ayer fq neg is 1.9m . In
addi ti Of L EEFE™Y aPReddGr PRENEoI or SRR e VERFAdE 978 FﬁioF 6l yS& V€ or
| ess in respective ink filling areas of respec&bve col ors. E%Q%th no
peel i nG345GH t RRPSHbstHIRe | & Ph dl*bLErvaltdnsorsa eS¥ont8tat e
of the _colored layer by optical mcroscope. (Conparative Exaggle?gipﬁed

d

Conposihigdt ¢ Sk st ndd@T5¥S pi FREFERYL0 TREMGRE) 2 | fHRECER

(acrylate resin, 15 weight%, dispersing agent (2 weighto), photopol yzation
i nitiatléy 0. Wl viei YREBED & St Sent Byr A ¥ ye8l VABASNEIGRt REKERY
acetatgé, the weight ratio of the Iight cured resin to the pignent is half
times, daddeceidr Pahliadgt MARF cobdet SERYeatS tHeCEaRES ag idBE ShoWheln
the first enbodi ments, thereby to manufacture a color filter. Peeling from
t he subsik ate i 9rigdndand aﬁogb§éﬁ#ﬁﬁhonwbﬁrQHYadﬁé§ioﬁl§F§?éSofoﬁhe he
colored | ayer by optical mcroscope. 50 Further, with respect to the

t hi ckness caedl t hayekathessndf cehéred kayer, Fepidducitre ©dsufFPlPg not
obtained due to the peeling of the colored | ayer. (Conparative Exanple 4)
Conposistiagie afan e imamatecofirpfignent (20 wei ghto), light cured resin
(acrylate resin, 30 weight%, dispersing agent (3 weight%, photopolyzation
initiator (FwWrtksmght bhe afwkrsed veatrtptopyliewe ghgcelnkohohietihygl astdwer 4
acetate), the weight ratio of the light cured resin to the pignment is half
ti nes, aard fGiterd napuéacesinng gk irionsateeishe sdime ds amsehaheowhhien
the first enbodi nents, thereby to manufacture a color filter. Peeling from
t he sulisitghat e stsid bdimlgi nedifiecliseramat | ofundt aon adhesi parstvat evafls hefor
colored |l ayer by optical mcroscope. Further, with respect to the thickness
and t herfdvatreisgy ofirtihe woldr edf1Byer ,imepfoduci Hlewiegul buts notoobtakened
due to the peeling of the colored |ayer. The rel ationship anong the wei ght
rati o efeilghddricuy ed imgsi nfialpngmentrethe fil mit hi chreesscoflocol ofédtkayer
and the peeling of the colored layer is arranged in table and wll be
descri hecufadiguimey Smathbdr espeatding the ebevemdesdimebed emindierentsi?, 4,
5 7-9, as well as conparative exanples 3 and 4. \Wien the weight ratio of

li ght ewredhdRsidntolpl gogatred kbBksusjewef el aramye, td henkibepehiiekness
of the colored layer 1s |.9um which is nearly as high as the

I : ght - ragisdsanitng r amBse FHd henk tihia If | ahness ofohbedeobbled tadieresunbace
al so

compared with the conventional ink jet method, it is preferable
that the light shielding layer has ink repellency for the
freedom of ink choice and for reducing variations of the

spotting accuracy of the ink jet head 5. Further, either of



51 indicates a preferable value of 0.lumor below, and no peeling of the
~colored layer fromthe glass substrate occurs. Further, when a liquid
crystal element into which the color filter manufactured in the
above-described first to ninth enbodi @@nts is built is manufactured, a
.liquid crystal elenment excellent in color characteristics can be obtained.
APPLI CABI LI TY I N | NDUSTRY As descri bed above, a color filter manufacturing
nmet hod, a color filter, and a liquid crystal elenent according to the
present invention are suited as a manufacturing nethod of a color filter
enpl oy&lei nlagesl oshilieddiid cor Yyl r di sray P |9wuiay et ystahe el Eneht 1s
enpl oyed in the color liquid crystal display, and a color filter enployed
i n thecbiggis¢dcraft aheelremdm kbanvknohavpagt ithd akight asgigdgiiingbl f Becth
manuf acturing method for a Iow cost color filter enploying an ink jet
syst emend ddleoring pregeddsncy cobor ohiel tgrat ahd adruppiaed cpfsttalo ef epent
layers one having the light shielding effect and the other
having the ink repellency. Further, while as a method for ink-
repellent processing of the frames, a method of making the
fluorochemical modifier included in the frames 1is typical, for
example, this is not to be regarded as restrictive, and any
methods which make the critical surface tension of the frames
smaller than the surface tension of ink can be employed.
Specifically, when an additive such as fluoride derivative of
quaternary ammonium salt which makes oil-repellent group
oriented or deposited on the surface of the light shielding
layer by heat treatment is employed as the fluorochemical
modifier, and heating is performed after the formation of the
light shielding layer, the light shielding layer sticks fast to
the substrate ©before heating and the 1ink repellency 1is
developed after heating, whereby peeling of the light shielding
layer or color mixture and decolorising of the colored layer do
not occur. This fluorochemical modifier is more preferable in
one-ply light shielding layer.
Figure 6 is an oblique perspective view illustrating the
construction of an ink jet head employed in the embodiments.

Figure 7 is a sectional view illustrating the construction of

this ink jet head.



52 CLAIMS 1. A color filter manufacturing method conprising: step of
formng light shielding | ayer conposed of resin conposing material on a
transparent substrate; step of formng the light shielding lay=r into |ight
resistant franmes which partition a plwhlity of ink filling areas; and step
.of filling in the respective ink filling areas wth ink of a prescribed
color having different spectral characteristics by an ink jet head, wherein
the ratio of solid content in the ink is 20 weight percent or nore. 2. The
color filter manufacturing nethod as described in Claim1l, wherein the
rati o of solfhe céRkeniet nhewel i wkeds i3p the embodiments 1is piezo-type

employing piezoelectric element, and comprises an actuator
substrate 101 composed of piezoelectric ceramics as the
piezoelectric element, a cover plate 103 composed of ceramics
material, resin material, or the like, a nozzle plate 102, and
a driver substrate 106.

In the actuator substrate 101, plural pressure chambers
107 as flow channels for ink are formed. While respective
pressure chambers 107 are in parallel and have same groove
depths, the groove depths gradually become shallower toward a
back end surface 130 of the actuator substrate 101, and a wire
bond area 203 is formed around the back end surface 130. A
side wall 120 of the pressure chamber 107 is subjected to
poling process in a direction of the groove depth, and
functions as a shear mode actuator employing a driving
electrode 104 provided at the upper half of the both side
surfaces thereof. Further, also in the wire bond area 203, an
external electrode 108 is formed on the side surface and the
bottom surface. That is, the driving electrode 104 formed on
the both side surfaces of the side wall 120 is electrically
connected with the external electrode 108 formed in the wire
bond area 203.

In the cover plate 103, an ink supply port 140 is formed.
While in above-described figure 6, a filter is attached to the

ink supply port 140, it 1is arbitrary whether to attach the



80 weight percent. 3. The color filter manufacturing nethod as described in
_C.aiml, wherein the ratio of solid content in the ink is 40 to 60 weight
percent. 4. A color filter manufacturing nmethod conprising: step of formng
l'ight shielding |ayer conposed of resPA conposing material on a transparent
-substrate; step of formng the |ight shielding layer into light resistant
frames which partition a plurality of ink filling areas; and 53 step of
filling in the respective ink filling areas with ink of a prescribed col or
having different spectral characteristics by an ink jet head, wherein the
boi I i nfl pbfAt 08f N§Gl-vent of the ink is 140C or nore. 5. The color filter
manuf acturing method as described in Caim4, wherein the boiling point of
the sol vent FistleC of nbpezle. ALebforl9%| thavinthuMrRttkihg Rt hogrich
conpri si ng:

correspond to respective pressure chambers 107 is joined to the

forward end surface of the actuator substrate 101 and the cover

plate 103.

The pressure chamber 107 comprises a pressure chamber area
201 in which the top surface of the actuator substrate 101 and
the cover plate 103 are joined together, a manifold area 202 in
which the ink supply port 140 and the pressure chamber 107 are
communicated with each other, and the above-described wire bond
area 203. Ink passes through the manifold area 202 of all the
pressure chambers 107 from the ink supply port 14 so as to fill
in the pressure chamber area 201.

A driver substrate 106 is joined to the rear surface of
the actuator substrate 101, that is, the surface opposite to
the side where the chambers 107 are formed, and terminal
electrodes 111 which correspond one-to-one to the respective
external electrodes 108 are formed in the driver substrate 106.
The terminal electrode 111 and the external electrode 108 are
connected by a bonding wire 112, and the terminal electrode 111
is connected with an output terminal of a driver IC not shown.

Next, the operation of the ink Jjet head 5 will Dbe
described. When an electric field is applied to the driving

electrode 104 from the driver IC through the external electrode

108, the side wall 120 causes a deformation of the shear mode



step of formng light shielding | ayer conposed of resin conposing nmateri

_on a transparent substrate; step of formng the light shielding layer in
lightresistant frames which partition a plurality of ink filling areas;
step of filling in the respective ink¥i|ling areas with ink of a

_prescribed color having different spectral characteristics by an ink jet
head, wherein the ink includes two or nore kinds of solvents each having
different boiling point. 7. The color filter manufacturing nmethod as

described in Caim6, wherein the solvent includes at |east one or nore
ki nd ofiNso}Wert H7ek/i AGLERELIRBY | iaRf p6PAt g1k 1B6ESSHFore? &DReThRIBSFBFE

filter

manuf acturing nmethod as described in Caim6, wherein the sol vent

al
to
and

i ncl udedambereatp? ol ot NABRASRAN BIe LY e At SERRLIS thel Bbi I95RP Dol AP Mof
170C or nore. 9. A color filter manufacturing nethod conprising: 54 step
of for ralygg Ndzghite skl el di ng | ayer conposed of resin conposing material on a
transparent substrate; step of formng the light shielding |ayer into |ight
resi stant frieesinfi chelpabeiad oncacpiurdl ity 6hei kcg$eTF ng "arsddsiomand s

constructed such that the both sides of ths side wall of the
pressure chamber serving as an ink flow channel perform shear
deformation so as to apply a pressure wave to ink which fills
in the flow channel, thereby discharging ink from the ink
discharge nozzles, which correspond to the ink flow channels,
of the ink discharge plate joined to the end of the ink flow
channels. Therefore, considerably high driving force can be
generated because the pressure i1s generated by the entire side
wall of the flow channel, and a smooth ink flcw can be realized
since the form of the ink flow channel and the mode of ink
supply to the ink flow channel are simple, whereby this ink jet
head is suited for the discharge of ink including large amount
of solid content.

Further, in the present invention, it is also possible to
use any kinds of piezo-type ink jet heads employing a
piezoelectric element or other types of ink jet heads, in
addition to the ink jet head used in the embodiments, as long
as they have structures to discharge ink with high solid
content ratio stably.

Figure 10 is a sectional view schematically illustrating

the structure of a liquid crystal element obtained according to



step of filling in the respective ink filling areas wth ink of a
_prescribed col or having different spectral characteristics by an ink jet
head, wherein the ink includes oil solvent, pignment, and |ight cured resin,
as well as the weight ratio of light @dred resin to pignent is twofold or
-.nmore. 10. A color filter manufacturing nethod conprising: step of formng

| i ght shielding | ayer conposed of resin conposing material on a transparent
substrate; step of formng the light shielding |ayer into |ight resistant
frames which partition a plurality of ink filling areas; step of filling in
the respecempodimentsyihy hpeadi@ume i MidofSaPr 88ELTBEEF Sc ol Bre Tavd ngS
different spectral characteristics by an ink jet head; and step of

sol i di £picRg shevwmidimhiidise |l edenatewhBrepame or corresponding parts.

A liquid crystal layer 50 is held between a light transmitting
substrate 51 and a color filter 52 formed by the manufacturing
method of the embodiments. In the color filter 52, the
protective layer 7 1is located opposed to the liquid crystal
layer 50, and a common electrode 53 composed of a transparent
conductive film is provided between the protective layer 7 and
the liquid crystal layer 50.

As described above, 1in the color filter manufacturing
method according to the embodiments, which comprises a step of
forming a light shielding layer composed of a resin composing
material on a transparent substrate, a step of forming the
light shielding layer into 1light-resistant frames which
partition plural ink £illing areas, and a step of filling in
the respective ink filling areas with ink of a prescribed color
having different spectral characteristics by an ink Jet head,
since the solid content ratio of the ink is 20 weight percent
or more, change of ink volumes when ink is discharged and when
ink is dried can be considerably reduced as compared with the
ink employed in the conventional ink jet method, and therefore
the form of the ink meniscus formed when ink £fills in the
light-resistant frames which partition the ink filling area is
stabilized and the uniformity of the colored layer thickness is

enhanced, whereby a color filter free of color mixture into a



volume of the ink when filling inis not nore than five tinmes as |large as
~volune. of ink after being dried and solidified 11. A color filter
manuf act uri ng nmet hod conpri si ng: 55 step of forming light shielding |ayer
conposed of resin conposing material ®R a transparent substrate; step of
.formng the light shielding layer into Iight resistant franmes which
partition a plurality of ink filling areas; step of filling in the
respective ink filling areas with ink of a prescribed col or having
different spectral characteristics by an ink jet head, and step of

sol i diR§+ ARPPRENENk Pifficdh fidFe PRLSRherej gnd color shade “can  be

manufactured.

Further, since the ratio of solid content in ink is 30 to
80 weight percent, change of ink volumes when ink is discharged
and when ink is dried can be reduced further, and therefore the
form of the ink meniscus is stabilized further, the uniformity
of the colored layer thickness is enhanced further, and the ink
discharge response while ink fills in 1is stabilized, whereby a
color filter further free of color shade can be manufactured.

In addition, since the ratio of solid content in ink is 40
to 60 weight percent, the stability of the ink meniscus Zform,
the uniformity of the colored layer thickness, and the ink
discharge response are best-balanced, whereby a color filter
having stable color characteristics can be manufactured.

Further, in the color filter manufacturing method
according to the embodiments of the present invention, which
comprises a step of forming a light shielding layer composed of
a resin composing material on a transparent substrate, a step
of forming the 1light shielding layer 1into light-resistant
frames which partition plural ink filling areas, and a step of
filling in the respective ink filling areas with ink of a
prescribed color having different spectral characteristics by
an ink jet head, since the boiling point of a solvent of the
ink is 140°C or more, time for drying and solidifying of ink on

the nozzle surface of the ink jet head can be made longer



the height of the light-resistant frames is 1 to 4~mand the difference
_between the height of the light-resistant frames and that of the ink after
solidification is 0.5umor below. 12. The color filter manufacturing nethod
as described in any of Clains 1, 10, &% 11, wherein solvent of tree ink is
.0il solvent. 13. The color filter manufacturing nethod as described in any
of Clainms 1, 4, 6, 10, or 11, wherein the ink includes pignent. 14. The
color filter manufacturing nmethod as described in any of Clains 1, 4, 6,

10, or 11, wherein the ink includes light cured resin. 15. The color filter
nmanuf aEelPEF§ et hbl ash@leddrs b@HPilﬁyﬁgy 5 &hf nsoRveRtI®na 1§k ofein,
wherein the |ight shielding |ayer has ink repellency. 16. The color filter

Y
manuf aBeikiosly nBfHodPad dEkeFRdEdei ST MSL5 1nkhefeBRIERES | GREVEHi 8Rdi ng
| ayer is conposed of 56 resin conposing material which devel ops ink
repel | GAOPBYV Dbl dR) heatdd, Hiided et | RgRElLshiPatdingf afBe ilstkhekttedn@fer
the formation of the light-resistant franes. _
is decreased, thereby manufacturing a color filter free of

decolorising or color shade.

In addition, since the boiling point of a solvent is 170°C
or more, time for drying and solidifying of ink on the nozzle
surface of the ink jet head can be made considerably longer
compared with the ink employed in the conventional ink jet
method, and therefore bad discharge such as ink discharge curve
and clogging due to ink dried at nozzle parts of the ink jet
head is decreased further, thereby manufacturing a color filter
free of decolorising or color shade.

Further, in the color filter manufacturing method
according to the embodiments, which comprises a step of forming
a light shielding layer composed of a resin composing material
on a transparent substrate, a step of forming the light
shielding layer into light-resistant frames which partition
plural ink filling areas, and a step of filling 1in the
respective ink filling areas with ink of a prescribed color
having different spectral characteristics by an ink Jjet head,
since the ink includes two or more kinds of solvents each
having different boiling point, the solvents are gradually
evaporated and decreased for respective kinds when ink 1is

solidified, and therefore the uniformity of the colored layer



17. The color filter manufacturing nethod a.s described in C aim 15,
~wherein the light shielding |ayer is conposed of oneply resin | ayer having
light shielding effect and ink repellency. 18. The color filter

" manuf acturing nmethod as described in Ad’ai m 15, wherein the i ght shi el di ng
- layer is conposed of twoply resin |layers one having |ight shielding effect
and the other having ink repellency. 19. The color filter manufacturing

nmet hod a~: described in any of Cains 1, 4, 6, 10, or 11, wherein the col or

filter —manufacturjng.met hhod d i bed i f d.ai 4, 6, 10,
11 whirerRransad, " I Y ReeREREhuRsRal R el do ihen fred abuct s

el enment enpl oyi ng piezoelectric elenent. 20. The color filter manufacturing
met hodS889%escri bed in O ai m 19, wherein energy generation el enent of the
ink jet head is piezo type elenent enplo ing i ezoel ectric el enment of shear
node def or nEtESA &rpe S1BEE ThEScol BF errll%/Je‘ﬁ ?r'gmﬁ%ctltﬁ"}srﬁ PEtho@ Fasmore
described in Caim19, wherein the ink jet head has a_,structure in which

i nk di $ERYEGE noPAVEST plréSsubPe idhaitbe PO1EGnefifed B8 FheOFnk™8F§chaPge
nozzles so as to supply the ink thereto, and shear nobde actuator havin
piezoeﬁéé?ﬂ&?%ﬁu%ﬁ@%laéndﬂ#(ﬁﬂ$%@%§g?ocurgﬁaﬂﬁﬂychﬁgéﬁéétﬁqﬁf?%léngo
the piezoelectric material are provided, and the shear node actuator is

def or rEgieqd sHedro o R aS dPf eEhRoANSf Jehe Nelasktrs A8 dY t BedefBEtric
field applied between the el ectrodes so as to increase pressure of ink in

t he presddogmdianbef sthe2 cl Qe dr Layptrerthienutert ut8d e anecobPeFafEkt er

the solvents are gradually evaporated and decreased for
respective kinds when ink is solidified, whereby a color filter
free of decolorising or coior shade can be manufactured.
Further, since the ink includes at least one or more
solvents having the boiling points of 170°C or more, bad
discharge such as ink discharge curve and clogging due to ink
dried at nozzle parts of the ink jet head is decreased further,
and the uniformity of the colored layer thickness 1is enhanced
because the solvents are gradually evaporated and decreased for
respective kinds when ink is solidified, whereby a color filter
free of decolorising or color shade can be manufactured.
Further, in the color filter manufacturing method
according to the embodiments of the present invention, which
comprises a step of forming a light shielding layer composed of
a resin composing material on a transparent substrate, a step
of forming the 1light shielding layer into 1light-resistant
frames which partition plural ink filling areas, and a step of

filling in the respective ink filling areas with ink of a



manuf acturi ng net hods as described in any of Clains 1, 4, 6, 9, 10, 11, or
~19. 23. The color filter as described in Caim?22, wherein protective |ayer
is provided on the color filter. 24. I%iquid crystal elenment conprising a
“p air of substrates and a |iquid cryst hel d in between, wherein one of
.the pair of substrates is constructed enploying the color filter as
described in Caim22. .An. A[. AYn. Al. Ay. A Aln. Ay5. AS. A A . An. Af[. A@AS. A
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10% | & {fep 1&F solidifying the ink filling in, since the volume of ink

when filling in is not more than five times as large as the
volume of ink after being dried and solidified, change of ink
volumes when ink is discharged and when ink 1is dried can be
considerably reduced compared with the ink employed in the
conventional ink Jet method, and therefore the form of ink
meniscus formed when the light-resistant frames partitioning
the ink filling area are filled with ink is stabilized and the
uniformity of the colored layer thickness is enhanced, whereby
a color filter free of color mixture into a neighboring pixel,

decolorising, or color shade can be manufactured.
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| "#}[ M?1 10 Further, in the color filter manufacturing method

according to the embodiments, which comprises a step of forming
a light shielding layer composed of a resin composing material
on a transparent substrate, a step of férming the 1light
shielding layer into light-resistant frames which partition
plural ink filling areas, a step of filling in the respective
ink filling areas with 1ink of a prescribed color having
different spectral characteristics by an ink Jjet head, and a
step of solidifying the ink filling in, since the height of the
light-resistant frames is 1 to 4um and the difference between
the height of the light-resistant frames and that of the ink
after solidification is 0.5um or below, difference in level
between the light-resistant frames and the colored layer 1is
reduced, and thus the flatness is increased, thereby
manufacturing a color filter free of color shade.

Further, a solvent of ink is oil-based, and its solubility
for resin is higher than that of water-based solvent, whereby
ink having higher solid content ratio can be prepared.

Further, ink includes pigment, thereby manufacturing a
color filter having excellent resistances to weather, 1light,
and heat, as well as hygroscopicity.

Further, ink includes light cured resin, whereby a color
filter excellent in color tone, uniformity of the colored layer
thickness, adhesion to the substrate, and working property

after evaporation and solidification of the solvent can be
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manufactured.

Further, since the light shielding layer  has ink
repellency, variations of the spotting accuracy of the ink jet
head and an error of the ink fill are reduced, whereby a color
filter free of color mixture or decolorising can Dbe
manufactured.

Further, the light shielding layer is composed of a resin
composing material which expresses ink repellency by heating,
and the light shielding layer i1s heated after the formation of
the light-resistant frames, and thus the light shielding layer
before heating sticks fast to the substrate because it fits the
substrate without showing ink repellency, and the 1light
shielding layer after heating shows high ink repellency,
thereby manufacturing a color filter free of peeling between
the substrate and the light shielding layer, and color mixture
or decolorising of the colored layer.

Further, the light shielding layer is composed of one-ply
resin layer having light shielding effect and ink repellency,
whereby a color filter can be manufactured by a simple process
at a low cost.

Further, since the 1light shielding layer is composed of
two-ply resin layers one having light shielding effect and the
other having ink repellency, ink fits and sticks fast to the

light shielding layer having no ink repellency, whereby a color

filter free of decolorising can be manufactured.
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Further, an energy generation element of the ink jet head
is a piezo type element employing a piezoelectric element,
thereby enlarging the physicality range of ink to be used.

Further, since the energy generation element of the ink
jet head 1is a piezo type element employing a piezoelectric
element of shear mode deformation type, the driving force is
larger than that of the conventional thermal ink jet head or
direct mode piezo head, whereby ink having high solid content
ratio, i.e., high viscosity can be discharged.

Further, the ink Jjet head has such a structure in which
ink discharge nozzles, pressure chambers connected to the ink
discharge nozzles so as to supply the ink thereto, and a shear
mode actuator in the pressure chamber having a piezoelectric
material and electrodes to apply an electric field to the
piezoelectric material are provided, and the shear node
actuator is deformed in shear mode in a direction of the
electric field by the electric field applied between the
electrodes so as to increase pressure of ink in the pressure
chambers, and therefore ink is discharged from the nozzles,
whereby flow of ink 1is smooth because the form of ink flow
channel and the mode of ink supply to the ink flow channel are
simple, and very large driving force can be generated since
pressure 1is generated by the entire side wall of the flow

channel, and thus ink having high solid content ratio, i.e.,

high viscosity can be discharged.
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manufacturing method according to the embodiments is favorable

since it can be manufactured at a low cost, can obtain uniform
color strength, is excellent in resistances to weather, light,
and heat, as well as hygroscopicity, has higher ink adhesion to
the substrate, has its colored filter protected, and has its
surface flattened. In addition, a protective layer is provided
on the color filter, whereby the colored layer 1is protected as
well as further flattening of the color filter surface can be
realized.

Further, in a liquid crystal element comorising a pair of
substrates and a liquid crystal held in between, the color
filter is employed as one substrate, thereby realizing a liquid
crystal being low-cost, free of color shade, and having
excellent display properties.

Hereinafter, first to ninth embodiments of the present
invention will be described in more detail. Further, first to
fourth comparative examples described below explain color
filters manufactured in different methods from those of the
present invention for comparing with the present invention.
(Embodiment 1)

Composition of ink is made of pigment (6 weight%), light
cured resin (acrylate resin, 12 weight%), dispersing agent (2
welght%), photopolyzation initiator (0.2 weights), and

solvent (propylene glycol monomethyl ether acetate), the ink Jjet
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is dried and solidified, and the thickness of the colored layer
formed is 1.9%um. In addition, the flatness of the colored
layer surface 1is evaluated by a three dimensional surface
structure analysis microscope (ZYGO’'s NEW VIEW 100), and it
favorably results in O.lpum or less in respective ink filling
areas of respective colors. Further, no color mixture is found
according to an observation by optical microscope.

(Embodiment 2)

Composition of ink is made of pigment (10 weight%), light
cured resin (acrylate resin, 18 weight%), dispersing agent (2
welight%), photopolyzation initiator (0.2 welght%), and

solvent (propylene glycol moncmethyl ether acetate), the solid
content ratio is nearly 30 weight ©percent, and other
manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the colored layer
formed is 1.9%um. In addition, the flatness of the colored
layer surface 1s favorably 0.lpm or less 1in respective ink

filling areas of respective colors. Further no color mixture
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is found according to ar observation by optical microscope.
(Embodiment 3)
Composition of ink is made of pigment (12 weight%), light

cured resin (acrylate resin, 25 weight%), dispersing agent (3

weight%), photopolyzation initiator (0.3 weight®), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio is nearly 40 weight percent, and other

manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the colored layer
formed is 1.9um. In addition, the flatness of the colored
layer surface 1s favorably O0.lpm or less in respective 1ink
filling areas of respective colors. Further no color mixture
is found according to an observation by optical microscope.

(Embodiment 4)

Composition of ink is made of pigment (16 weight%), light
cured resin (acrylate resin, 31 weight%), dispersing agent (3
welight%), photopolyzation initiator (0.4 weight¥), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio is nearly 50 weight pezrcent, and other

manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the colored layer
formed is 1.%um. In addition, the flatness of the colored

layer surface is favorably O0.luym or less in respective 1ink



10 10S $109%& ()-Ss$109%& ()-f' ()*-uj @ @109 ()- 10 10

10S$10% () - Ss$10% ()-! @10% ()- SOL0% ()-- Udr S4,  $10% ()-10% ()- 10 10
10! + , $109& ()-31! , $109% ()-31, $10% & () - 31dl morr S1! $10% Pj P& () -

S $10% & ()- S10% & ()- 10 10 10! S-s$186&' ()-!, t$10%& ()-1[\]"a~_ @

. $1SF$109%& () -1

filling areas of respective colors. Further no color mixture
is found according to an observation by optical microscope.

(Embodiment 5)

Composition of ink is made of pigment (19 weight%), light
cured resin (acrylate resin, 38 weight%), dispersing agent (3
weight%), photopolyzation initiator (0.4 weight%), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio 1s nearly 60 weight ©percent, and other

manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the colored layer
formed is 1.9um. In addition, the flatness of the colored
layer surface is favorably 0.lum or less 1in respective 1ink
filling areas of respective colors. Further no color mixture
is found according to an observation by optical microscope.

(Embodiment 6)

Composition of ink is made of pigment (25 weight%), light
cured resin (acrylate resin, 50 weight%), dispersing agent (3
welight%), photopolyzation initiator (0.5 welight%), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio 1is nearly 80 weight ©percent, and other

manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the coclored layer

formed is 1.9um. In addition, the flatness of the colored
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layer surface is favorably 0.lum or less 1in respective ink
filling areas of respective colors. Further no color mixture
is found according to an observation by optical microscope.
(Comparative Example 1)

Composition of ink is made of pigment (1.5 weight%), light

cured resin (acrylate resin, 3 weight%), dispersing agent (0.5
welght%), photopolyzation initiator (0.1 weight’), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio is nearly 5 weight percent, and other

manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink
is dried and solidified, and the thickness of the colored layer
formed is 1-1.5um. In addition, the flatness of the colored
layer surface is 0.5um or more in respective ink filling areas
of respective colors. Further color mixture is found according
to an observation by optical microscope.

(Comparative Example 2)

Composition of ink is made of pigment (3 weight%), light
cured resin (acrylate resin, 6 weight%), dispersing agent (0.1
weight$), photopolyzation initiator (0.1 weight%), and
solvent (propylene glycol monomethyl ether acetate), the solid
content ratio is nearly 10 weight ©percent, and other
manufacturing conditions are the same as those shown in the
first embodiments, thereby to manufacture a color filter. Ink

is dried and solidified, and the thickness of the colored layer
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formed is 1-1.5um. In addition, the flatness of the colored
layer surface is 0.5pm or more in respective ink filling areas
of respective colors. Further color mixture is found according
to an observation by optical microscope.

The relationship among the solid content ratio of ink, the
film thickness of colored layer, and the color mixture
occurrence is arranged in table and will be described in figure
8 with respect to the first to sixth embodiments and the first
and second comparative examples. When the ratio of solid
content in ink, that is, the weight ratio of pigment, light
cured resin, dispersing agent, and photopolyzation initiator in
all is 20% or more, the film thickness of the colored layer 1is
1.9um, which is nearly as high as the light-resistant frames.
Further, the flatness of the c¢olored layer surface also
indicates a preferable wvalue of 0.lum or below, and no color
mixture into a neighboring pixel occurs.

Further, the volume ratio in figure 8 is a volume ratio of
ink to the solid content which 1is converted from the solid
content ratio based on the specific gravity of ink and the
solid content. As illustrated in figure 8, the volume ratio of
fivefold or less favorably results in that the film thickness
and the flatness of the colored layer are excellent and no
color mixture occurs.

(Embodiment 7)

Composition of ink is made of pigment (10 weight%), light
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cured resin (acrylate resin, 30 weight%), dispersing agent (2
weight%), photopolyzation initiator (0.4 welght%), and
solvent (propylene glycol monomethyl ether acetate), the weight
ratio of the light cured resin to the pigment is threefold, and
other manufacturing conditions are the same as those shown in
the first embodiments, thereby to manufacture a color filter.
Ink is dried and solidified, and the thickness of the colored
layer formed is 1.9%um. In addition, the flatness of the
colored layer surface is favorably 0.lum or less in respective
ink filling areas of respective colors. Further no peeling
from the substrate is found in an observation of an adhesion
state of the colored layer by optical microscope.

(Embodiment 8)

Composition of ink is made of pigment /18 weight%), light
cured resin (acrylate resin, 54 weight%), dispersing agent (3
weight%), photopolyzation initiator (0.5 weightt%), and
solvent (propylene glycol monomethyl ether acetate), the weight
ratio of the light cured resin to the pigment is threefold, and
other manufacturing conditions are the same as those shown in
the first embodiments, thereby to manufacture a color filter.
Ink is dried and solidified, and the thickness of the colored
layer formed 4is 1.9um. In addition, the flatness of the
colored layer surface is favorably 0.lum or less in respective
ink filling areas of respective colors. Further no peeling

from the substrate is found in an observation of an adhesion
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state of the colored layer by optical microscope.

({Embodiment 9)

Composition of ink is made of pigment (10 weight%), light
cured resin (acrylate resin, 40 weight%), dispersing agent (2
welight%), photopolyzation initiator (0.4 weight%), and

solvent (propylene glycol monomethyl ether acetate), the weight
ratio of the light cured resin to the pigment is fourfold, and
other manufacturing conditions are the same as those shown in
the first embodiments, thereby to manufacture a color filter.
Ink is dried and solidified, and the thickness of the colored
layer formed is 1.9%9pum. In addition, thn flatness of the
colored layer surface is favorably 0.lum or less in respective
ink filling areas of respective colors. Further no peeling
from the substrate 1s found in an observation of an adhesion
state of the colored layer by optical microscope.

(Comparative Example 3)

Composition of ink is made of pigment (10 weight%), light
cured resin (acrylate resin, 15 weight?%®), dispersing agent (2
welght%), photopolyzation initiator (0.2 weight%), and

solvent (propylene glycol monomethyl ether acetate), the weight
ratio of the light cured resin to the pigment is half times,
and other manufacturing conditions are the same as those shown
in the first embodiments, thereby to manufacture a color filter.
Peeling from the substrate is found in an observation of an

adhesion state of the colored layer by optical microscope.
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| L*r dVEuTbhe®, with respect to the thickness and the flatness of th
colored layer, reproducible result is not obtained due to the

peeling of the colored layer.

(Comparative Example 4)

Composition of ink is made of pigment (20 weight%), light
cured resin (acrylate resin, 30 weight%), dispersing agent (3
weight%), photopolyzation initiator (0.4 welight%), and

solvent (propylene glycol monomethyl ether acetate), the weight
ratio of the light cured resin to the pigment is half times,
and other manufacturing conditions are the same as those shown
in the first embodiments, thereby to manufacture a color filter.
Peeling from the substrate is found in an observation of an
adhesion state of the colored layer by optical microscope.
Further, with respect to the thickness and the flatness of the
colored layer, reproducible result is not obtained due to the
peeling of the colored layer.

The relationship among the weight ratio of 1light cured
resin to pigment, the film thickness of colored layer, and the
peeling of the colored layer is arranged in table and will be
described in figure 9 with respect to the above-described
embodiments 2, 4, 5, 7-9, as well as comparative examples 3 and
4., When the weight ratio of light cured resin to pigment in
ink is twofold or more, the film thickness of the colored layer
is 1.9um, which is nearly as high as the light-resistant frames.

Further, the flatness of the <colored layer surface also
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indicates a preferable value of 0.lum or below, and no peeling
of the colored layer from the glass substrate occurs.

Further, when a liquid crystal element into which the
color filter manufactured in the above-described first to ninth
embodiments is built is manufactured, a liquid crystal element

excellent in color characteristics can be obtained.

APPLICABILITY IN INDUSTRY

As described above, a color filter manufacturing method, a
color filter, and a liquid crystal element according to the
present invention are suited as a manufacturing method of a
color filter employed in a color 1liquid crystal display, a
liquid crystal element employed in the color ligquid crystal
display, and a color filter employed in the liquid crystal
element and more particularly, are available as a manufacturing
method for a low cost color filter employing an ink jet system
in coloring process, a color filter, and a 1liquid crystal

element.
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1. A color filter manufacturing method comprising:

step of forming light shielding layer composed of resin
composing material on a transparent substrate;

step of forming the light shielding layer into light-
resistant frames which partition a plurality of ink filling
areas; and

step of filling in the respective ink filling areas with
ink of a prescribed color having different spectral
characteristics by an ink jet head, wherein

the ratio of solid content in the ink is 20 weight percent
or more.
2. The color filter manufacturing method as described in
Claim 1, wherein the ratio of soclid content in the ink is 30 to
80 weight percent.
3. The color filter manufacturing method as described in
Claim 1, wherein the ratio of solid content in the ink is 40 to
60 weight percent.
4. A color filter manufacturing method comprising:

step of forming light shielding layer composed of resin
composing material on a transparent substrate;

step of forming the light shielding layer into light-
resistant frames which partition a plurality of ink filling

areas; and
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ink of a prescribed color having different spectral
characteristics by an ink jet head, wherein

the boiling point of solvent of the ink is 140°C or more.
5. The color filter manufacturing method as described in
Claim 4, wherein the boiling point of the solvent is 170°C or
more.
0. A color filter manufacturing method comprising:

step of forming light shielding layer composed of resin
composing material on a transparent substrate;

step of forming the light shielding layeﬁ into light-
resistant frames which partition a plurality of ink filling
areas; and

step of filling in the respective ink filling areas with
ink of a prescribed color having different spectral
characteristics by an ink jet head, wherein

the ink includes two or more kinds of solvents each having
different boiling point.
7. The color filter manufacturing method as described in
Claim 6, wherein the solvent includes at least one or more kind
of solvent having the boiling point of 140°C or more.
8. The color filter manufacturing method as described in
Claim 6, wherein the solvent includes at least one or more kind
of solvent having the boiling point of 170°C or more.

9. A color filter manufacturing method comprising:



10°9910% & ()-F710% & ()-(()d)k)))*dEbCIO ! 1@ 10%&' ()- @10%& ()-S

J109%& () - ®10% () - @ 109%&' () -109%& ()-*5*n**c+e, r, dEbCLO ! 1S/ 10%& ()- @

C99$10%& ()- @Q$L0Y& ()- A$L0%& ()-S 10%& ()-, 10%& ()-r,,,-A-|-}-~--dYNC1O !
1 10 10 10S&9s! 10%&' ()-S 54

- 781 109%& ()-S, 5- 109%&' ()-S3"10%&' () - S1#10%&' ()--- - - % ./dEYNC10 ! 1

L ES109&R () -1 ,t$109%& ()-!,t$109%& ()-!, 10%& ()-, $10%& ()-

10%&' ()-/0111&2" 2dEYNC10 !

step of forming light shielding layer composed of resin
composing material on a transparent substrate;

step of forming the light shielding layer into light-
resistant frames which partition a plurality of ink filling
areas; and

step of filling in the respective ink filling areas with
ink of a prescribed color having different spectral
characteristics by an ink jet head, wherein

the ink includes o0il solvent, pigment, and light cured
resin, as well as the weight ratio of light cured resin to
pigment is twofold or more.
10. A color filter manufacturing method comprising:

step of forming light shielding layer composed of resin
composing material on a transparent substrate;

step of forming the light shielding layer into light-
resistant frames which partition a plurality of ink filling
areas;

step of filling in the respective ink filling areas with
ink of a prescribed color having different spectral
characteristics by an ink jet head; and

step of solidifying the ink which filled in, wherein

volume of the ink when filling in is not more than five
times as large as volume of ink after being dried and
solidified

11. A color filter manufacturing method comprising:
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resistant frames which partition a plurality of ink filling
areas;
step of filling in the respective ink filling areas with
ink of a prescribed color having different spectral
characteristics by an ink jet head, and
step of solidifying the ink which filled in, wherein
the height of the light-resistant frames is 1 to 4um and
the difference between the height of the light-resistant frames
and that of the ink after solidification is 0.5pm or below.
12. The color filter manufacturing method as described in any
of Claims 1, 10, or 11, wherein solvent of the ink is oil
solvent.
13. The color filter manufacturing method as described in any
of Claims 1, 4, 6, 10, or 11, wherein the ink includes pigment.
14. The color filter manufacturing method as described in any
of Claims 1, 4, 6, 10, or 11, wherein the ink includes light
cured resin.
15. The color filter manufacturing method as described in any
of Claims 1, 4, 6, 9, 10, or 11, wherein the light shielding
layer has ink repellency.

16. The color filter manufacturing method as described in

Claim 15, wherein the light shielding layer is composed of
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resin composing material which develops ink repellency by being
heated, and the light shielding layer is heated after the
formation of the light-resistant frames.

17. The color filter manufacturing method as described in
Claim 15, wherein the light shielding layer is composed of one-
ply resin layer having light shielding effect and ink
repellency.

18. The color filter manufacturing method as described in
Claim 15, wherein the light shielding layer is composed of two-
ply resin layers one having light shielding effect and the
other having ink repellency.

19. The color filter manufacturing method as described in any
of Claims 1, 4, 6, 10, or 11, wherein the coler filter
manufacturing method as described in any of Claims 1, 4, 6, 10,
or 11, wherein energy generation element of the ink jet head is
piezo type element employing piezoelectric element.

20. The color filter manufacturing method as described in
Claim 19, wherein energy generation element of the ink jet head
is piezo type element employing piezocelectric element of shear
mode deformation type.

21. The color filter manufacturing method as described in
Claim 19, wherein the ink jet head has a structure in which 1ink
discharge nozzles, pressure chambers connected to the ink
discharge nozzles so as to supply the ink thereto, and shear

mode actuator having piezoelectric material and electrodes to
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apply an electric field to the piezoelectric material are
provided, and the shear node actuator is deformed in shear mode
in a direction of the electric field by the electric field
applied between the electrodes so as to increase pressure of
ink in the pressure chambers.

22. A color filter manufactured by the color filter
manufacturing methods as described in any of Claims 1, 4, 6, 9,
10, 11, or 19.

23. The color filter as described in Claim 22, wherein
protective layer is provided on the color filter.

24, A liquid crystal element comprising a pair of substrates
and a liquid crystal held in between, wherein one of the pair
of substrates is constructed employing the cuvlor filter as

described in Claim 22.



