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*166166* _1Col our Ei iquid Crystal Displays and Film Foh n~6UN 2002
Apparatus Field of\\ﬁWWWW“TN s invention relates to colpur filters

enpl oyed i n col our qui

crystal display apparatuses and to a
filmformng appar at us'$ft abl e for theimanufacture of such colour filters.
Background Art A known nethod of colouring liquid crystal display devices
i.s the enploynment of a display in which a colour filter layer 10 (col our
Tayer) is disposed within a cell which has a pair of transparent electrodes
di sposed in paral | €oloheFkhtemn fpmdrimuidoGppstal dnispdfaysolhndr filters are
of the types illustrated in Figure_4 and Figure 5, for exanple. The col our
filter illustrated in Figure HilBcFopBLng ARRagatuss | ayer 200 upon a
supporting nmenber |00 which is conposed of a transparent glass substrate, a
filmor the like. The colour |layer 200 consists of picture elenents of
three colours) red (R, green (G) and blue (B), 200a, 200b, and 200c,
which forma specified pattern (such as nosaic type) triangular type)
striped t\Wieldebf. Technd®gyhat corresponds to the area of the driven
picture elements. A black matrix |ayer 300 is forned between the picture
el enents 200a) TPdSbinyert aodelpbesoter coboyr dildderseemplasedsdn coheust i ng

f . i like is. f d . whi |
2 tr Anoparddigorimelat FEe “BastaRErEanih el 4315558 ing FebeRarusn ti n-
oxi de( | TOgyi$ab ot MRS UiRN ﬂaﬂ%fﬁ&?h?étémftesh\l@fy%rolﬁﬁg- tEptomy filters formed

in such manner are commonly conbi ned substrates possessing thin film

transi stor(TFT) el enents in ,~_ | ~~N 2002 x -2 order to formliquid
crystal displays for colour displays. Figure 5 illustrates the structure of
a col our fBackgFouRthtALts enployed in a liquid crystal display apparatus that

mode 5 i th morarrPREuPEPRTE TR Lo (e aunl et dasiinhyt fvEpesas
ot saoat S ghent pt R ULg1E] 4ol MIch W Rohokt atesclupercl

10 (colour layer) is disposed within a cell which has a pair of
transparent electrodes disposed in parallel. The known general
compositions of colour filters are of the types illustrated in
Figure 4 and Figure 5, for example.

The colour filter illustrated in Figure 4 includes a colour

15 layer 200 upon a supporting member 100 which is composed of a
transparent glass substrate, a film or the like. The colour layer
200 consists of picture elements of three colours, red (R), green
(G), and blue (B), 200a, 200b, and 200c, which form a specified
pattern (such as mosaic type, triangular type, striped type, etc.)

20 that corresponds to the area of the driven picture elements. A
black matrix layer 300 is formed between the picture elements
200a, 200b, and 200c. Moreover, a protective layer 400 consisting
of transparent resin or the like is formed upon the colour layer
200, while a transparent conductive layer 500 consisting of for

25 example indium tin oxide(ITO) is formed upon the protective layer
400. Colour filters formed in such manner are commonly combined

with substrates possessing thin film transistor(TFT) elements in
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matrix Tayer 300, and a protective |ayer 400. The transparent confictjiiNe2002
| ayer (1 TO |l ayer) 500 possesses a pattern which 10 corresponds to the

pi cture el enments 200a, 200b, and 200c which formthe col our | ayer 200. As

t he enbodi nents of colour filters described in the foregoing are fornmed of
transparent conductive |ayers 500 upon_gol our layers 200) such enbodi nments
are known as upper-1TO node 15 or alterhatively | TO on CoI our Filter (10C

node. It is . rather_ diffi.cult uf actyre at, | ow cost e-si zed col our
(1l tors t REGERNTR cPELHaPEE FBBELE bifl SRIRESOEPT | 604 Y (A IRIST S pe. of ool our
filt | | ust Flg 1 Thi
|5 because of PLEBTEn M@&Iﬁage%”‘ﬂ%l%‘?%’sﬁ%ﬁéﬁ%?%fh% SRIPER £ P At T ©
| ayer whi gh erﬁplfdgzrerae@ntwquqhha SPREIATOE sha¥erapphite thd G hay efpl syHorHer! |y

etched with a conposition COI’ISI sting of a mxture of hydrochloric acid,
nitric amsdpea'ntwlmhed wametlat S,H.‘I*Bompdaslmr anl teenpéive Ly ethef dappe paotet el y

from40C 25 to 60 on resi trip is performed at _a

conposi ti ¥ATRdRRSEr atlf}FE' BT' %ﬁﬁ‘@i Ml‘i ﬁﬁ@ﬁgaocsﬂ% hep@! Bir éﬁﬂ)F@?lf}?@F a
strlpplnga n f L po Si 931§ | k

conposi ti ong"‘g?ﬁtl%g ?iltz{éb?%r%ragrttﬁg Sgg}\or m% gr n(‘:aogé)%ngf;h 9 gﬁr ;r)éose
the protegtiruethryef 408ubbaitirg henbes LEDN at B616@r Cdyas 2beyea PO KTust
have sufficient resistance to acidity and resistance to alkalinity.

Mor eover , mgheixat avéml 3GF, wind e tprotective) layduNedQ002 [he3tatmseamant oned
protectiv

all wavel gﬁéaﬁgrhﬁoﬁﬁi?;ggﬁsﬁgéﬁ )a;/goﬁe;éc?{'ﬁ%%tetsf‘gggtpo%g%n St h95% at
FhotBett sEPEYGPatl 1 R foiohe SRNERBLOPabEs, SA0NCCuld SRR fiCC,

made | ar g€ormstisd ddlatura lhiygh pedperature of at |east approximately 230C is
required in order to formthe filmfor the ITO |layer. Thus the nmateri al

that is enpl oydd itheor gapodbngnsism efie %@ﬂléctfl\/]etqr@ye@e&wl?@ réBuithed to
have excel,l ent resi stange to, acj d 10 r SI st

transpar o€y CESHIE a8 of S ¢ tisogdeh®s RaRAREENIL, Byt o' mon
mat eri al s JWhhHGP rs es%hé%{i{gaaﬁnér&sr rielofe- aEUﬁbBEfﬂPJ]“(? mdc@C type

colour filters are ftormed by t rmati on of an 1 norganic ayer

upomst he prougtérve: ivaer IT6 4R0CyIwah Hid tkor (BOC pfmadegani ¢ pol yners, and
hence there is a high probability of the occurrence of electrical
di sconnecti on flltohs e ET@l%@A@Uléah@mnWa@h@erlagcﬂ@ﬁa@fbﬂfeéar&e‘t?ﬂezed

ffi t t I the t I
Che. probi GANBRF r BLLCELE I IEME3Y] Hogh ALIC 1 s e Me0en AP bLTRHE BT 1 oc
type col O‘t'hef 't'yb%r of té@ldxﬁ”"eh 1tEP o1 16@kodEed! hheri@urk TG (Gdd workh has

been devel oped wherein an | TO |l ayer is formed upon the surf ace of the
supporti ngxeeeter( iantesudidgemailg . a Tdlsous begmrse of f proelmspwath Hehd TO

| ayer. Wth such CA colour filters there s no nee(ii”ri ?1 25 action to
ove?@orre EREMAE b B oS RAtSERNE LB tl@éhe dav&Fend&h; At ﬁenh%fﬁ HRPT

nanufactur o] r,.tilters as described in the foregoing, and hence
t he range g]g ﬁ%{)erl a%lé q’flétygtrlr"] whi ch the protective material may be sel ected

i s expanded, amdendIBOVeraywich igodgohmsl ityhe eadnadt agett hat icompestiion t he
prevention of the 30 occurrence of electrical disconnection of the ITO
| ayer causedsbytime eff sarvpebietesod mydrecdderitcirends bitrigeaeid hednfhl

expansi °pure water at a composition temperature of approximately from 40°C

25 to 60°C, whereupon resist stripping is performed at a composition
temperature of approximately from 40°C to 60°C by employing a
stripping agent consisting of potassium hydroxide, an organic
alkaline composition or the like in order to perform patterning.
For this purpose, the protective layer 400 that is formed upon the

30 colour layer 200 must have sufficient resistance to acidity and

resistance to alkalinity. Moreover, the material of which the



.11 JUN 2002 between the I'TO I'ayer and the protective |ayer. HopgveJUN 3002
probl em of the CO colour filter is that the colour |ayer acts as an
insulating film Thus the electrical capacitance of the colour |ayers that
formthe colour filter is 5 of significant nagnitude in conmparison with the
el,ectrical capacitance of the liquid crystal l|ayer, such that the voltage
bet ween the el ectrodes is divided between the liquid crystal |ayer and the

colour layer. As a result of this, sufficient effective voltage is not
appl i ed t ¢foREMEREIANLdr PELAECT R l@FeEaudl 10 Sdeéprmae iMistonhryet 2

i ncrease | : o] | t ofy=t,he .deyice I of . _shar pne in
rising edgter} agtf;ﬁ% #ug&férgz;néﬁ‘i \f{? ar%ggg\t/olgtaz/iggdtchaalrlac‘f'%‘%lsetni%iciéura\@. ml“f‘)ﬁg: Be

fol | owi ng regiataReCtd Mela@no®f at e Lackgpannd The %:E‘Stééii”x}é QlaiybRI4GFPHE At US
for the formation of colour layers in 15 colour filters. In the

manuf act uniegipedcesshdver highowmesistiames thohehit qgbecawse st rdisspt dysty and
in the process for form ng the photoresist |ayer on sem -conductors, a

uni f &r m t Wifn 6atld® Ilayer i580pmygticba: deprpaserht avgthe displawals aradml e of

t he met ho | o t r u ' L.n t-he spin _coating. metho t he
coating cg%ggg?t i éﬁgtj ?kslggr {‘;npégﬁgl ?ﬁ%hog%%aemué‘gn_tofeea&f Hter?«gctr %&Jgﬁgﬁbmﬁg er to
be coat ed 2apect he {imd Goader @b iforaPrheedil@ Fbe €RéI I'BOSUsFeRCE DY
centrifugal force, ile the excess coating conposition is renoved and a

uni f or m causdtheymarters af othatd i sHemplaredvianosdeh teefhom e protept byed, as

centrifuggl for is applied to, the coating comnposition) discoid,objects
oy be codtda” AP iF PRaERei s Ba rLoel Eht s scaheh t6 naciftbineos
of e fil - bge. c P a s Qf ngul

obj ¢J;'s) ' ang Rsante {fo ENTRIEY, e RSRERTGL" e TSI RERETRY Bat i
surf ace Fcho tetCogiecdse MYtAOWEr o fS USHgdrEitch Ofila i efr ilANSUI wEIkH Andel | §igch
processi ng. ,1 7 JUN 2002 -5 For this reason, the transfer filmform ng
process whieghirsmemitpnlsy neséttioted. sheet form nenbers to be coated has
beenconsi dered., The roll co r nethod is a fypical exanple of atrapsfer
filmforning pf&é’éggm%\%’ \Miéﬁ {tHPE AT ié%/]arp?ﬁlsi e ggf’ﬁ’@eém%é’f actring
process f i | ter: i | lyget { AHI e ) LeskhLs

which is g@rﬁﬁg#g% cljfn tnhéﬁ(r)g |sfté slrl‘(?r gggggnidagbl%‘dﬁstg%rg%%Cl}galgr %jaé y the
founkai n ra@iol Rhi@W3s WhenedeMblrgan esisdlyae2si, sambeadet bhergst henigh ay
roller 204 andtransported to the coating roller 205. Next, the surf ace to
belOcoat edrobabhéi gy afs thabmouarengoef €lecanspol ddgcanaeeton from the
speci fied ssure to the raller, surface of the coatjng rol t{ar 205 and

Uher esi st 110 {1aredr raused oPX nERS AT SEERBIYESc ot eHIGr CORBT 1 RNSULEE 1 at e
206 by the ;pLess | | 110 4 u n 0 f ace
of the gl sl e LR R o e e e BB S The bt o oy

be for med pmpdiemnhef erdducedsyikldse of t he rectangul ar gl ass substrate 206,
and noreover such process maybe perforned conti nuous|y.However, when the
e

rol ROcoat er metlodoFdeRnpiooyERgo ket Aok ngdobdeme hedt edPGt FHEM 8B2RUT s

affected hy factqr u 0 r re i i gl ass
substr at e%z/ldg%?gf h@%e_pggge\?vi fﬂ&\ﬁnaflsghtfgwg %Slzclség g{fljgfsil:()r é?‘,gﬁ‘g%&feg h%%a%%%%r ted,
and t hew%%%?éa%&ﬂbﬂm%ncwo' Dayd©l i £rfo2RBdi Gpb@t e burdade Mof eeh@r such
factors are difficult to control. Wien pressure is appliedto the gl ass

subst r at e PPordinpenefibegct iand Gartiermarie ér colptr atas? 05 fotmedeupomt i ng
roller 205, t resi st a es to e surf ageof th | ass substrate 206 in
response ttt;‘esgiﬂ E?%%%‘ur gnzhds'i‘%m@ﬁ §ﬂi8¥15d&aﬁ’e€t§gﬁhgﬁ% LU &Fiean?%? t he
rol lhssurf ;205a,a i &t &t FRENPOSE LN Wai,ep gygch
shegrsi ngogé(;cﬁ'rléﬁi gorg %gﬁngaldaﬁﬁ% ?Egﬁté{?c né%s g} tﬂg ?f;l m vﬁol e y
such30posiin ahel medabver of nednifadturebalfaice asbogr t Hil et sisvdescreéhgd hof
the resist to the roll surface 205a, the surf ace tension of the
in the foregoing, and hence the range of materials from which the
protective material may be selected is expanded, and moreover such
mode has the advantage that it permits the prevention of the
30 occurrence of electrical disconnection of the ITO layer caused by

the discrepancies in-the coefficients of linear thermal expansion



gl ass substrate 206. O such factors) the adhesive strength of the

to the roll surface 205a is particularly subject to variation over area and
time caused by the pressure that is 5 applied to the glass substrate 206
and by the surface conditions of the roll surf ace 205a. Thus the thickness
of the filmis highly subject to vari aT#on whi ch renders such film

unsui table for the manufacture of colour filters, sem -conductor apparatus,
or the I|ilbetween THee fiT0stl aysjreandvehefprdteciizeehayémnvention is to provide

oL e PR, " BB, Yhar L o Y et B P e O
provi di ng.c%trt)hfcusgéfya&% Naki Lys iheﬁ%%nggﬁfmﬁol Offuéé' LhE" 1?%@??@&

second objective of the present invention 0 provide an app

filmformcagasppaiad ust fudle tded obier Mayepd eHat Moraoltder cbaygrsreftdbeig
|

aforenentioned colour filters, which is able to formthin filnms of uniform

t hi ckness ofi t hvgnificiang swagritude tihoseompetimione Wiath orthemhetbetafferlt the

filmthickness. of coated .20 Jra ers. Disclosure of the |Invention Col our
fgrtt}e 0 1%/‘1”(f]ﬁiccryc,sr jz

filter Th&2RBFbANAS I } tpdt aPYBF spPUGR ERGE shlRdveltagre
present | BuefbbRMhreS o tHEEAGILY 1308; PG ERNEER (6 15 8BPRANGa 20 ayer
supporting menber, and a transparent electrically conductiveé layer at is
f or med upandt bke sepimant ilagerenbls , a arekie tcefoyhi  pyarf fiavient eeflecgirveen and
bl ue picture elenments (pixels) disposed in given patterns upon the
transpar efPlépget isc Aoty aRmdes: i e thyeliapigmesvstat e laxproyed eausehe
col Qyring @a s in order t ~1 7 JUN.20Q2 7. faor he picture, el.ements
of he cotBared et “irash o brksdF s thEr AhFo el &I CelTaRe ettt o
at |east 200Q;ppdey 'I%%%UBF”BY% R 1H0pss of - th 10 2
bei ng appli etltl to iI:t. Mor eover I‘each o%‘l tﬁse rgegfigs':%gnt aer%c}lfblé‘flﬁ%l%l cture

el ements Yoptege ddmractelrastye cdumleactric constant of +25% of the nean
value for the relative dielectric constant under the aforenmentioned

neasur ement conBft ifOA$OWERE 0dif I2aydaSS IR iRV Eft dhe Heacksreundr fhed theat
liquid cr al ~di splay 10 apparat uses. whi.ch eppl oy aolour, filters
provi de sﬁflitl@fg%w v@ﬁ"ﬁaera& san}c i ?‘\h? héOEBPgE‘?anﬁO&P PuButlaﬁg\yértlH’el ess
t he ygol oursoadipst MEYrsf.or di splays which enploy such colour filters is not
satisfactory. Upon 1 nvestigation of the causes of this, the inventors
concl uded t hat Ini nhermdenufac mhtiaign pgoodssoforircolour filters for liquid

.1 7 JUN 2002 -s resist, and the adhesive strength of the resi st]ﬁgsjmfzggz

crystal displays, and in the process for forming the photoresist
layer on semi-conductors, a uniform thin coated layer is produced;
spin coating is a typical example of the methods employed to form
20 such film. In the spin coating method, the coating composition
is dripped into the centre of the rotating member to be coated and
the coating composition is applied to the entire surface by
centrifugal force, while the excess coating composition is removed
and a uniform coated layer is formed. However when such method
25 is employed, as centrifugal force is applied to the coating
composition, discoid objects may be coated, but if rectangular
objects are to be coated, the thickness of the film cannot be
controlled at the corners of such rectangular objects, and hence
it is impossible to utilize the whole material of which surface
30 to Dbe coated. Moreover such method is wunsuited to inline

processing.



15 characteristics in displays which enploy CO colour filters, i I 'quUNtZUUZ
sufficient sinply to adjust the white bal ance of the colour filter) but

that the capacitance of the red (ft)) green (G and blue (B) picture

el ements must be adjusted al so. Myreover the inventors concluded that when
pi gments are enployed as the 20 col ouring agents, the type of pignent

sel ected greatly influences the relati“be dielectric constant of the col our

| ayer. For this reason, the present invention is characterised by the

sel ection of rBdmtthis dieakent rthe comasisder 6f lpi fprmning wirobess sqreiol iigd
ranges in order to adjust the capacjitances of the RR G and B 25 picture

el enent s, CYBIOMHEt YSRA r BLBR i FBEAE o fOET, iMEMDEESt &t B8 €Reted| Bas (begsr

conetant St eaRy ST o U R mEtRoB D e el el Bl P 8 et a
to be pregeHSdr PulmWPSFnthe pYocésL‘!"?aﬁcPw%@Ql Eﬁ§|nﬁsltth%rdn# L:{.}%)]gi;gdr ecgt 139uN

is applied) the dielectric constant of the col our layer sho

Zout5 _8_ tle Immstfa2tQringdprocesy efort h IRurGfdnde Bs cohoui ] Rigiratedeligment s
which formthe colour |ayer nust have relative dielectric constant of
within a Fefige 6, +Dm,isiSishe2@d ofdfBni § ciritadngd imlthe resistelistonage

dielectri ant,. e |8t i dielectri,c 5 nstant of the R,
G and B c@?%ﬁ%%i g%u?%%te]le?/nglmvsﬁggow&%ﬁr iﬁgﬂéﬁ}@ rboellgg gﬁ |v§}er§é1pon _
possi bl e, tiand regeht ofzgiche; pi glawisedel eHeh Stall ¢epasf eFAhly haye hwehative
dielectric constant of within a range of +20% of the aforenenti oned nean
val ue fortraispoirtedditel sherceatimgtmritlerBg0fmki Ngxt hethel satrifaeeditel ®etri c
10 constant of_ each of the gi cture elggmants simlar, the thicknesses of

eacl of t9RAGHA-PEr Ehe|EdRESt SEPT R ter 08 1% tTRBEPORT¢D URdep; 2 fshesdddedi n

hei ght b he piLgLu f &h o) r. |la h  probl ens
as i ncor?%%&%glriteggprehgé #8;11 génreaﬁf}gﬁﬁgn. {“I g?/?gréq‘%;trlﬁéd}(?mﬁg%a%é%i rlfg‘Srrect
cel | gapsredfiteqversramigarrbe 6 tréativeadd efedd i Coaaeastontthal giagscol our
|l ayer is specified at specific frequencies) when a voltage of 5 V and a

f requencyswistrakez206 ppiicetreshere dnmliled thetretd rinc suohsa amannefr each of

the RR, G and B pjcture.elements shoul d ef er abl be within the range of
3.5 + Q.50 0 T PE oFerE 3Re ﬁv&ﬁ?a@@ﬁ sHbytEA e Oﬁawrl\r%qée?wsztoféﬂ 100

kHz, £ he r i v i.e t L o] t R i,ct.ure
el e1r?tents &%éul d%ﬁéf éggb%g%%’%ﬁa}? tr‘?et %%ﬁr%a&]ng@oo Q@?oeﬁ%@%raggvé? it is
of great {i@oetansguldnigllie Eibenidtat 2081 End REredes L RIhi PFeEhSEOmayr

|l ayer in the colour filter for liquid 25 crystal displays in the present
i nvent i onbdepardoymeli apnhamiousla .t hi ckness of from0.4 umto 1.0 Vim and

referably a thickness of fr 0. 6 yamt o0 .. 9. um. B he fornation of
g very thiyn firpcl?ﬁ%"cﬂrourwh%@e&[ﬁﬁav?‘?ﬂgl gcpﬁ%%’kn&esth&iull%meépi‘?% ) Eﬁ@l

capacity ghidiie3Q 6F L reQiet!s & 20¥e" | WhiaRchiAcly HihyAPaltbl I SuLA! | N
filmis mnimsed such as to permt a sufficient eftective voltage to be
apd0 ed tasttte prekstiréUsha002s gpplieguitd ahesigdbhskayebstiatet 120§ ,maheer it
LS possible to provide a high capacitance thin filmcolour filter, with
which it $Regsbddith whishabhe glass syRstrate 40titls dxansported.n apdrtAgd M M

driven |1 gyl YS! dhiBRPERE A The? 811 Er ' S0P RG£EE, 26 ReFeover
such factors are difficult to control. When pressure is applied

to the glass substrate 206 to the direction of the roller surface

25 2052 of the coating roller 205, the resist adheres to the surface
of the glass substrate 206 in response to such pressure and is

then sheared through the separation of the roll surface 205a and

the glass substrate 206. The position at which such shearing

occurs is reflected in the thickness of the film, while such

30 position is determined by the balance among the adhesive strength

of the resist to the roll surface 205a, the surface tension of the



5 a contrast of at least 20:'1 in STN type liquid crystal apparatusgs 2002
Moreover, the difference in the thickness of the RR G and B col our ZeJUN
shoul d preferably be as snall as possible as described in the foregoing,

and for exanple should preferably be 10 not nore than approxinmately 0.25

Vim The colour filters for liquid crystal displays of the present

i'nvention should preferably contain f rdm 40 percent by weight to 50 percent
by wei ght of pignent in the colour l|ayers. The colour filters for liquid
crystal dregistys axd t tiee padbenive ns’ermighh aofe ihe f oesedt otovehe tgliassfil ms
havi ng thlcknesses fromO0.4 umto um as described in the foregoing.

In order $PHIR @%§at| S c?'b?@ é%ﬂﬂfrsatl cHHesdver jsfrergthnodudhea thin
| | th | |
pr opor ti o Hr i €°C°°h%uﬁ3&§ corBite S2BER' (i, BREREE[LONET stgpR LA

prior artvmrartqlohy G@H aared ' 0AH 2Q iRET CAMtselY VARI BHE DPe3SuREr eRAE By
wei ght of pignment and such colour layer filnms are approximately from1l.7

Eun & o 2. fpHuredi ot hhekgbass substeraset BeS candy Itagesurifbos @dndlﬁaopsesent
invention are less than 1.0 umin thickness and the | evels of nment are

\%' tﬁ hi ghf bRe n§ot} ofttpEacR) f¥zent Tbysméhghtthﬂék%%epéeﬁbebi i dft
t
are ot dgos sTRLECY, 0V RRE= 08, Rl Rhepafhel Bubte Dl Bhsfil hands 287 ey

provi de i gy QvafiffaRtusbaBee chbQolit ght Dtea:rsd %ﬁﬁ—@éﬁ@ﬁt@éf Ya%ﬁhﬂi!ﬂth”saVb‘?' et
| ight, and because they provide 30 |nproved resi stance to heat

dyestuffsthﬂeﬂh&@ployed as the colouring agent, dyestuffs are relatively

nore chemcally active ~ ~~N 2 -lo . than nments. and hence are
degrhded by udf}ea\ﬁlélsét °|biJSHF1Ya%d°’{O hehg m@@se&ﬁdlfiﬁ%’gé?f%el%ot%d%r%(d%ess

adequate (SR 310G HadThe idhCRbBLanes, Lo 5fhur A 30 fere

following'is a scriptiono are enpl'oyéd in The present

i nventiongapgdblies o GPHAGLBE Sk éfﬂécﬁlhﬁé Rlo8gaet kOFENEiant tdntpridiade
relative dielectric constant of the R, G and B picture elenents of the

col our | alyegh cbnthas prdsidst providirigsus fivol eh iy thinof Mmpdort ok modenot
readily ach eve%g 10 It is known that the relative dielectric constant of
the pi ct uf ﬁFeF§ nDre greatly influenced by the relative dielectric

congd ant of thg,pi a hB?@éflJé“%& l%}ietgfeéé?z{@tiin‘(/%n@iiﬁheﬁér{E& ;ggsﬁtﬂsi,@”t of

t he corrponents suc yners, copolyners, Crosslinking

crossl i nkamgapputdpretades qumt-&bmphg ogeddrertukS fwirt Fthehef qrimateoh. offfowkeer, in
practice it is very difficult to select pigments having conpletely
i denti cal C@bOLEIt ilageds edfcihe @feameraworw@cagé@ur Hiel I5e s, anhil & pHSgrabrl@s have

di fferent _ch co Sltl ferent el.ectric roperiti s ThIS
i s becaus&Ot %eré‘ gﬁ) Iﬂ?e rﬁ‘tf(’{) ?%ﬁm%%@gt Sebf‘)%rfglﬁm at*%are 20
enpl oyed tl@os‘é“iﬁs%‘ab?é”fiéféx%r %vm/éhf WEEBEE fIRCUANmMRhE BIhEsd TdLtchated

20 layers.

Disclosure of the Invention

Colour filter
The colour filter for liquid crystal displays envisaged by
the present invention is characterised by an optically transparent
25 supporting member, and a transparent electrically conductive layer
that is formed upon the supporting member, and a colour layer
having red, green and blue picture elements (pixels) disposed in
given patterns upon the transparent electrically conductive

layer. Pigments are employed as the colouring agents in order to



the selection of pignents i$ the problemof the depolarising effec 002
possessed by pignents. The depol arizing effect is . as pignents co.éﬁsnn%#
relatively | arger nol ecul es than dyestuffs, |ight projected onto pignent

nol ecules is polarised by the 25 elliptical polarisation effect, and when
the colour filter is inserted between two polarising plates) from several
percent to several tens of percent of +he projected |light vanishes in the

col our layer. The extent of such depolarisation effect varies from pi gnent
Lo pi gmenformUthd BHiRRASE! £Berh r i g L bbr! vel s
of the depol ari saﬁ on efbfgct .éﬁ%e@?e%%ﬁlé%lod;)@,v—l??egor%ﬁgm%ggewcﬁft he

present i hegmdlartiveatie béairdnt sonetantexdnabelke dsdr 2t Deinderehesswrement
dielectric g@gsiantégpd_f€r their depolarisation effects, and the plurality
of pi gmenfeNgelsi@iHet it Yhé- ¢ of |lovthﬁ@ ter £0Q ykllesheing yarpdiegt 9. 18 .The
nmost di ff t [ n t ele S e e ' nt .. The green
pi gnent s ﬂggéaé\hequgherggcr"lgl g} i véﬁ%i 2Ie§Ct r%céee\é%gn%{“gnt 'Elﬁagpfdntg{ﬁede]p? S or

the Hl ue gjrgmgss asStehathoé dihe serect éoisintt Be gzsﬁrbﬂoit%eﬂérﬁn%q ted
great dif 10 e

iculty. The green pignments are described first. preferred
green pi gfient the aefatival Idielleosthat ednpbimial ongemi bhe gndenemén tivries
prepared by the introduction of fromone to thirteen bromne atons into a
copper phBpaFecamentnsondptieR®r the aforenentioned partially broninated
pht hal ocyani ne green may preferably be a brom nated chl ori nat ed

pht hal ocyani ne 15 green into which chlorine atons have been introduced in

addi tion tgléie yydrgne atons. The brom nated chlori nated phthal ocyani ne

green 6Y (C. T.  Pignent Green 36) described by the followng formula {I) is
t he nost pref efhdl éneebbarsrehavef cenfhrmedntnegt etigqinddrermedtad display
pht hal ocyani ne green: 20 (1) Br Bt C1 H=C/CH8r | ~H~1J Br C~ ~ /C ~Br

t~ 10cu Hemparayusgs whichpempioy €O coloprciikiery provide gehdsfantory

white balance in the colour filters, but nevertheless the colour

adjustment for displays which employ such colour filters is not

satisfactory. Upon investigation of the causes of this, the

inventors concluded that, in order to obtain good colour

15 characteristics in displays which employ COI colour filters, it

is not sufficient simply to adjust the white balance of the colour

filter, but that the capacitance of the red (R), green (G) and

blue (B) picture elements must be adjusted also. Moreover the

inventors concluded that when pigments are employed as the

20 colouring agents, the type of pigment selected greatly influences

the relative dielectric constant of the colour layer. For this

reason, the present invention is characterised by the selection

of relative dielectric constant of pigments within specified

ranges in order to adjust the capacitances of the R, G and B

25 picture elements, so that the relative dielectric constant of the
colour layer which include the pigments are equal.

The appropriate relative dielectric constant will Dbe

described in more detail subsequently on the basis of data to be

presented, but when a 5 V, 1 kHz to 100 kHz alternating current

30 is applied, the dielectric constant of the colour layer should be



-12 The pht hal ocyanine green (C. |I. Pigment Geen 7, C 1. 74260) d quH&dﬂml
by the following formula ( Il ) which consists of a copper phthalogganine
into which 15 chlorine atons have been introduced is also a preferred

enbodi ment in addition to the aforenentioned 5 partially brom nated

pht hal ocyanine green. (I1) C1 Cl1 Clcla~u~ffClClC~~/C"' O NC
-~ ~~~ N~ CZClL1 N-C~C-a G c8C C1L A Such pignents are
characterised by the provision of green colours with good transparency.

Hovever, cid ordaRat gdo phitphRekant ekl enNg ahe E(rtcmdzop*ﬂav@r@re% ghts
dlelectrlc 10 constants than the relative dielectric constant of e red

and bl ue pigrdntermlthegenéoat)lararhmagtireree reypei e giieiestaie aamedtahtbr t he
red pignent) and phthalocyanlne bl ue t % pi gnents are used for the bl ue
pi gment s. @rrd’l”lthé@o@ntrsm@ﬁ II-@\f?//"pIOérré € AfEreneRhl aifdediead vadugedor

pi gment an Vi 3.are _often
P aaat o e lle §E§ﬁ€¢f““jmﬁ°r§ﬁ§58 MEBaver, b’ SPAEE R |de elegirne
effeg s of cdfigaaddiés ornef pucly péerTE'Bt Sc@mdﬂ‘epﬁét@fé V%l@fn@hﬁt ShGuld
constant of the pignent as a whole are snal has been con

exper i mentztdfierabay hhemssummudam @s lpossiblpi gardt €aahe oénmihey ed candewhen
a5 VAC 1 kHz current .is applied, the relative dielectric constant of

such p|gﬂE@&%ﬁQ§F§ SPpHbS| REE ¢§ﬂhkﬁ\ﬁﬁ¥¢ Fedadive dhelecthe comstaps of
oL e Ot SRR 0 hed B UBERL ' SR L SR APL AR OB OREL Peo8 oo
relative dielectric constant. By making the relative dielectric
10 constant of each of the picture elements similar, the thicknesses
of each of the picture element films are also made uniform.
Differences in height between the picture elements of the colour
layer cause such problems as incorrect alignments in an alignment
layer formed thereon and incorrect cell gaps. Moreover, when the
15 relative dielectric constant of the colour layer is specified at
specific frequencies, when a voltage of 5 V and a frequency of 1
kHz is applied, the relative dielectric constant of each of the
R, G, and B picture elements should preferably be within the range
of 3.5 + 0.5, and moreover at a voltage of 5 V and at a frequency
20 of 100 kHz the relative dielectric constant of each of the R, G,
and B picture elements should preferably be within the range of
3.0 + 0.5.

Moreover it is of great importance that the film that forms
the aforementioned colour layer in the colour filter for liquid
25 crystal displays in the present invention be very thin, having a
thickness of from 0.4 pm to 1.0 um, and preferably a thickness of

from 0.6 pm to 0.9 um.
By the formation of a very thin film colour layer having a
thickness of 1 pm or less, the capacity division of the colour
30 layer which functions as an insulating film is minimised such as

to permit a sufficient effective voltage to be applied to the



10 8. Consequently, when the aforementioned phthal ocyanine green ig7 JUN 2002
enpl oyed as a green pigment, the capacitance of each of the pictufe

el enents can only be nade uniformif a green colour film approxi mately

twice as thick as the filnms of the red or blue colour layer is forned. 15

On the other hand, if the aforenmentioned brom nated chl ori nated

pht hal ocyani ne green 6Y (C.|. Pignment GPeen 36) is enployed, it has been
confirned that the relative dielectric constant of such filmis

appr oxi matlélquidi thystahelayeme din fthas Siafneo 4t 0istpesSibdguencprovide ound

1 kHz. Consequently, the use 20 of such pfilrti al |y brom nated phthal ocyani ne
green 6Y, amakE po&RdGitanes  bRin r BH HRi ¢elanEl ééhf—‘% ¥a kBt ahd Chorltt hiS r ed)

bl d 1. pj i ch..f h h
Phes pars | HoSSTpPE LY fofil QT Sl el £88080; 1 MR TR Ry i
di el ectri @reoBat anglid teMamadl hgphrytufdiced 25t &élnﬁé@éﬂbél@(?%ot ﬁeﬂié‘@é‘ce a

m xture of the partially brom nated phthal ocyani ne green

chl obi nat ed phnhatetyati neatgr deastC. 20: Pi gmentSTH eeppd) )1 ituidh bagseahi gh
transparency, i sggr eferred. Wien both partially brom nated phthal ocyani ne
green 6Y &RB2EAL®F¢Hat ed pht hal ocyanine green (C.1. Pigment Green 7) are 30
m xed toget her | ap4 ye,di riG,.C t be .,reduced to within
the range envi @é’é‘gg"%ﬁ ?Flfégp?g%f:én% %%ﬁvgﬁt ?@% gmﬁi%%get%s oﬁl%geJ%N ékoin& 14
conpr om SipNGeArburhecd FaNSPROGEIEY pPEFé Feh 131 Chalr @sel RNt s SHiedk ifleOr iat ed
pht hal ocyani ne green shoul d preferably be m xed together with the partially
br om nat edeghtrhb¢dcirartihe fpregoisy, i and foaat iecamplér shouldl preférgblp be

Mor eqver a )Eel | ow %{1 ment havi ng g I(g\r/]vgghel ative dielectric constant may be
m xed wi t ROEChBOER| AT PrRMRAF oLy é¢Myreen (Pignent Green 7 C. .

74260) in pl ac%‘éfcéﬁ&xp%ritﬂt@%yfﬁg%gﬁE‘cdry@%taﬁ‘aé S és” £ g{h%ﬁga{:gex; rm

the green pignent. [n such case ow"pi gien el"ec S ave a

relda¥L i \éaz dinsﬁﬁﬁl?ﬂhcsml l&i%@_fé@a@%yfémﬁ-ng f&"@?ﬁ‘ltohmmntf B ?éggmt etd VvV
an . en e ye Oow pl gnen IS MmXed W e C orl nat e

pht hal ocy@fi nergererby med ghat pH wifgnsingndnnthe mllodirpd eyerabl Fheecabipwst ed
D epar i S LR BAT 1 LGS STUREED dLePLAns: MECKRS) ATese, IPHeRLiam 668 1 ho
rel ive di t L} n teof L Nel! Sh t e 3.0
LT o SR dt GeaanEhifl s Oind Hey OEE thiRIGRUSES QL TR0 L0 WICEYEE - D

that | arggmamagnt de9értrdd ownpi greNt So sdpiing . pr ef enabdnderot the agpsve Hence
di sazo yellow HR, (Pignment Yellow 83 C. 1. 21108) which has a | ow
depol ar i s&itdaT 20t @} et l aurallidnpcdreeabeyi $el aspinysechnsa t tikiy et byur

igment. The following is description ,of. exenplificati.ons of the r and
D} et graaver” ERE Ok 38R BUEE S il Ao theh LA rhen; RErhel, o

| ow depol gy i -t her [S) i T ch
o pi D droBBEL B 54 SfiehentlS! 2nds od RIS UBYoRs ICBHH finind GigherD o
12528) andhdi paZioryalrkowokira{ By gomnfaiYelflrom @3) percenf1hP8yeigind saicd0

pi-gnments shoul d preferably be m xed together. Blue pignents include for
exanpl e pIREFSEBEY i e igihtte ¥ (MignaRtt dieSush 1cahenn slaverc, §1lms 1808 and

C 1242 xS ELAP LY Yy 30 U8, GBS DS BptRL et Byl S
and such colour layer films of the present invention are less than 1.0 pm
in thickness and the levels of pigment are quite high, being from
25 40 percent by weight to 50 percent by weight which is
approximately double the levels used in the prior art.

Pigments are employed as the colouring agent in the present
invention because they provide improved resistance to light, and
more especially to ultraviolet light, and because they provide

30 improved resistance to heat. If dyestuffs are employed as the

colouring agent, dyestuffs are relatively more chemically active



,1 7 JUN 2002 -15 _ pignments should preferably be m xed together. Nbregv&rz[m
for blue pignments) one or a plurality selected from pht hal ocyani ne bifu U

and pht hal ocyani ne bl ue G should preferably be m xed together with

di oxazine violet. 5 The pignents described in the foregoing may preferably

be enpl oyed as the pignents for the present invention for reasons of their
rel ative dielectric constant and for theiT depolarisation effects. Black
matrix layer 10 The following is a description of the black matrix |ayer

that is fahandpbenewesn drde herde areedrganded! e yitotaviel et enighits andnt o

colour filters, a black matrix layer is forned between the transparent
conduct i vd ikgyeangdndheref ore i naty Pogisessy adeaudtr sipd sbraek tat tight ayer

functions as, an_i #ati n glayer in the sane manner as the

af orerrentia(%ie%eéggi °§ avgrh]e rifd is one of the f actors that determ ne the
contrast of the liquid crystal display. For this reason it is inportant to
regul ate the relative dielectric constant) the resistivity, and the

t hi ckness Rifgmehndésfil min order to control the drop in the effective voltage
- 20 _in the sane manner as faqr the_aforenentioned colour layer. First, the

resiStivity is B€amiHd@WinEe 1§ s kdegRTIBL loay 4 nthe Pbgmentscethadi natRgr ee

of conduct] viity i.n.order u t ol tage drop.,in. the .bl.ack ri X

| ayer an_del l8¥8§rlfotqienﬁﬁg\slégfhgﬂre&qgﬁxchafgcltsera’l gp?‘&c‘f%rrl tﬁ_& \9%?%%%‘& to

the |iqui ¢@sestalnta@ion 2Ratuel tdkth Vel 81 AIRAATIRY Yoh St SREGHT ¥ha g Upper

limt for resistivity. However, if the resistivity of the black matriXx

| ayer is toandwp tpictprebledements sef rthueelgnldurr sidyesharft the cprésembbl ens

ari se between adjoining transparent el ectrodes in the colour filter which
forms the PenéiAs £BPUEGebe r BREIRIMoNtdUW0 dufduct iRAL In9p8A ) Yanghsavekdl v,

short, circuit. _p VATl =1 1. 2 - he. i ng
el ecﬁor odes lisckﬁglﬁ@rg% tthhe |1"|§“'§ﬁ|tbv%r@%?]l%%tﬁggeﬁhﬁ%ﬁé ﬁ?ﬁ%u? égf‘)@?gif
the thicknasmeat tike ljrackgredtliyx inieented Mbys thel atdiwel vegugat eetth@n the
t hi ckness of the colour layer film the gap between the black matrix |ayer
and the wiadnsgabtebécttheded gnent hitoppfosthare|wnethe stddsitiaee diayeberic
narrowed which may readily |l ead to short ci rcu'ht pgr@gibl ens. For Ehi S reason
it is necESPgtpnto odpckhd yCAMPRAILS | THAD 1 BF (THE ROLVBETS: t $OBPLYRRTHI ack

ix | Th he. i f _t.
"vent i on GrossIfkl 68 PARER ST Sl nk [Fpl EYENA ol atiEa i GBEBRer
bl agk mat rixh aher phi gméhom HEevek0Z if-piut0ide 2i X OGP~ MigRdE] BNtO

alternating current of 5 V and with a frequency of between 100 Hz and 100
kHz. | n orstdectto pdgmants ahaemistdonnlyg teilyhiidenhicalantgl afjaei diiedechride

by the aQcidiegARG! DECHETH S8 Wil P 830 dfoh Brsrehave alFferent SRemteal '
compositions and different electrical properties. This is because
there are at present relatively few types of pigment that are

20 employed in such colour filters. A further factor which restricts
the selection of pigments is the problem of the depolarising
effect possessed by pigments. The depolarizing effect is : as
pigments consist of relatively larger molecules than dyestuffs,
light projected onto pigment molecules is polarised by the

25 elliptical polarisation effect, and when the colour filter is
inserted between two polarising plates, from several percent to
several tens of percent of the projected light vanishes in the
colour layer. The extent of such depolarisation effect varies
from pigment to pigment, but in practice there are very few

30 pigments with low levels of the depolarisation effect.



pi gnents as the red) green, blue which formthe bl ack pigment. For :zhl ﬁN 2002
pur pose, from 10 percent by weight to 20 percent by weight to the\l té

sol i ds component of the pignent resist should be added in carbon. 20 Carbon
has been added as a bl ack pignent to the black matrix layer in the prior
art, but such carbon has been added to the black matrix |ayer essentially

in order to inprove the shading properthl-of the black matrix |ayer.

Normal |y, 30 percent by weight of the material of the black matrix layer in
terms of 25 cafenthepureesesdafdhenpregrt iavanbi @ve manghp idmetisi were | n
practice) if any greater amount of carbon is added, pattern filmresidue is
caused at SFARENBRNEAT, thed Iprisnpénke addetagtris V\F@%S'gafﬂet attbsfon bheime

black matrjx Layer to the.supporting mper.. Therefore, carbon is_added as
mueh anouebad BFEat fhel 't ARRer BposBE BT ea LrEh At G arkier Re'sir TR
causi ng pr;ebl } {4 £y Rg I Fx resist in general use
t hese daysl?1 ﬁgﬁgg?l%ﬁf ﬁJ%ngggéz%-le?lqtsﬁg%%g?%?on of carbon as in the
prios art is ndhei mbetdeédffdcult nyr ghe bhegmehtst to cedlqutoprst iths, gheeh nor e

particularly the electrical conductivitﬁ of the black matrix |ayer) as is
envi saged POFMERE- pr Bt STAGRNPILSRENES Thave| BdghpEalreddhduet idirtgcbrie he

added, outc s REE didy WEChed b fimelEa” BRapte il el PRt B iRl et ol ©
affects thegbecbni ¢l 10 hi Yi Eiledfs (i@ dehasl F‘gbﬁfxdi@ﬁ/i%'irlt?@r this

reason, the material that Torns the black matrix yer should be 10 fired
at a tenperat uTheotréennp I8 ttso a280fesdhibed | fdtriswe di el ectric constant of
the black matrix | ayer should preferably be at least 3.0, for the sane
readdns as st afld@ i ATefRITas c5PRRY fRUETERS- cbS o Payéial hambrominatedier to

[ di vi si 0.t he bl ack i x| , : 15
Phi okness tnehdeprtie RlePfon o8 prdliar < bY ot hpa ke 8y ot o
than 0.5 wRef redn thertbegknomifé bhems | Pl at e @)_&iﬁ_ﬁﬂo@ﬁﬂn%é’ﬁ
picture elenments of the colour layer. By the specification in this nmanner

of the ranpereofrerekhei aeéodemémiiioned pamrstiably obromienatdd whihayecyanine he
range of relative 20 dielectric constant of the_ black nmatrix layer, it is

possi bl e t&Feen BaK; Byefarabguile & yeromingitspl ahlpRINEIE Riddiglqeyapine

effegtive |t age, S Lestrai a [ p [.d i.te C s

chaﬁ ct eriggr%!eglsg&nté hv%@ucﬁlggggﬁtgg%@_%g ?)g}éhogmﬁﬁg&ﬁgce\g C}es%‘rildb 1Oh of
the col ourgdf itheebrwind dfom CiTREaBF@RiEa@dYhlbeihotéa Ghthagoby@tkndrat ri x
layer. In a CO colour filter wherein a colour layer is forned upon a

t ranspar ergreeondilct (Gel | apéeghemt Grsenndf )f rdgacayibedC ol the follewingier ei n
a transparent c¢on tjve layer is for upo .colour.layer, no.resi
| ayer rgf (,irorré‘éﬁ?o?ﬁg 1S ol é@§itv8r? ?/]gi'}ebqt?r %3’3031%9@?%f‘@&@:romén?g?‘ﬁed in
order to 0 i [ A o) ansulating | ayer between the |iquid
oryetal O R et HEHARYEHERe Oerdth: o |

20 (I)
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-Is transparent conductive |ayer as far as possible. For this reaSﬁw; ?
colour layer is either disposed in direct contact with the alignneht’ | yer?
or athin filmof several hundred Angstromin thickness is fornmed between
the alignment |ayer and the colour 5 layer in order to inprove the
filmformng properties of the alignnent layer. As a result, the
irregularities of the surf aces of the-kdtour |ayer and the black matrix

| ayer opposite to the liquid crystal layer are allowed to remain in CO

col our filters.ThEh@hphesetgeniole gwebni (CeDUlRIgmenesSGREéQYENt € .The7a2Hb) g
medi um 10 fromreaching at spots where hei ght changes in the irregul ar

regi ons t l&seBybed E%Ei figl Emﬂmgatfpgmbm( tllewh hemtconahiste drecopremt t er
and dirt rated by such rubbing, accunul.ates _at the spots where hei ght
changes | LA LPETEAIS s MBR e R ok OO R e g PhachEHE Aot ACROCIGHR o
such differd eLg k ul.ardd4; reye i f ] nt,
and so forth lfer 5 BestF R d RERT e ddd 23 0B BYPINe WECroBhEL R
concgnt r atgagits a0l y phoeiniated gashal beghrimet Reepriesent invention is exposed
to light, photoreactions occur in a |layer to be exposed to |ight
preferenti@Ily at the side closest to the photomask as 20 illustrated in

Fi gure 15A (upper portion of the | ayer exposed to light), and such portion
is sufficiently exposed to the light, but the side nore distant fromthe
photomask in the |layer to be exposed to light (lower portion of the |ayer
exposed to light) is reached by |ight tgimuch I ess extent, such that the
har deni ng 25 reaction of the resistnshe direction of the thickness of
the | ayer exposed to |ight beCOﬁgs \in. As a consequence of this, what
is known as the reverse taper p occurs, wherein the | ower portion
of layer exposed to light is excesslh=ze
upper portion when the layer is deyel opgd. 30 This phenonenon is
particularly prom nent when bl%' Qlog; othesist is enpl oyed in the
formation of the black nakrix layer. N7, 1 JJUN 2001 -1s As a result of
this) the problens @ _pog a.'%&pent Hescri dkd i»k\peCToregoing are
exacer bated. For exanpf i1 I'ystrayed-yn Fig ¥5B, when rubbi ng
treatnment is applied is R Actionf of thesa {ncorrect al i gnment
is caused in the are@ AYNdicaged 5 by hat chj ng i pi cture el ements
200a, 200b and 200c. VarGlation _Lp‘?ﬁe§y I e tlggt is applied to the

1 e

liquid crystals in a | ocation at ch incorrect alignnment has occurred
result in the nolecules of liquid cryesal that are arrayed at such parts in
whi ch incorrect alignnent has oGGury 0 £xhibit 10 different behavi our
fromthat of those nol ecul es of id\ /ﬁ tals that are arrayed at such

parts with correct alignnents, sucE the quality of the display is
degraded. Thus when voltage is app iled i1 normal Iy white node and when
voltage is not applied in normally black node, the |ight passes through the
panel 15 only at those |ocations at which incorrect alignnment has occurred)
which leads to a decrease in contrast. Mreover, for the long run, the

mol ecul es of liquid crystals which are correctly aligned by the rubbing
treatment nmay be influenced gradually by the nolecules of liquid crystals
in the |ocations at which poor 20 alignnent has occurred, such that the
contrast is gradually ~ decreased to degrade the long termreliability of
the panel. In order to overcone such problens, in the colour filter for
l'iquid crystal Slichpligmenttst heeprhseat témisad ibyn, tHehernovigiorcofakrgenent s
caused by the irregularities that are forned in the 25 colour |ayer and in
the bl ack GREOUTS | aWkkh ar €080ppr ERARTPARENEHusi ng HIOWe¥LBe s AtFlogdBatefi ch

col our 1 ay2itte Sy Ehing MiiesuL kR L LibyEy BB HEVS"Y aRERbEr L UBIREERL O
tapened sudns?@@tsWheh tREMrbgt svéled sardc GRS conayhat Phef ghablkedbandor med
blue pigments. In general, anthraquinone type pigments are used
for the red pigment, and phthalocyanine blue type pigments are
used for the blue pigments. Small amounts of yellow pigment are

often added to the red pigment and small amounts of violet pigment



30 at an angle of between 30 and 89, and nore preferably such as tqjfprjuNdl2
angl e of between 45 and 70, with reference to the .11 JUN 2002 -20
supporting menber. Such tapering of the projecting | ayer of the bl ack

matrix |ayer may be fornmed by for exanple exposure to light with the

setting of a |light exposure gap of from200 wnto several mllinetres

bet ween the | ayer that is exposed to thé&3tight and the 5 photomask. By

means of the formation of tapered surfaces in the projecting |ayers of the

bl ack matraxe |@ftenh, adde@r t&ctheabil gangidmeit ,t Batpehé | aisureshisbi 4dd¥l are
differing heights in alignnment treatnent can be largely suppressed. 10

Fi | m for m #mea Appaanak udherTras fesitisowfnghes adddiesen i of | suchfpigmernftis| mnf dhei ng

apparatus of. the presga%tinventi '

. The tensile filmf t
envi saged By1aHdeoHEBLRE ET 1 GHISBALE 0L At ERPRE A DYR AOH A nafforimadans

whi ch {7 angpOKis b %&ﬂ%‘baoekgégﬁr}e{:nﬁ%ggggtme PRERCL P Py GARSGL and

a coating conposition supply nean I'I'es xed” gquan he

coatigg coppasintisonrt admsrdyed andomser Ae5tv atsper kHpaddrand YOI gblitd,
di sposed bel ow the transport path of the nenber to be coated, and a
separ at i onthet er9bat B usdihehectind natonsbanice aansuehi clpigmeftadj ases and

St Tco of TR RMBLR LYo RS RER i SR eden B 16vidin " Held b brad Gatgic -
formation I [FIN W f £ ti i:tL.on. -he
Separat L onbft 6F GANREBbith ClorRahoR] o FindiRR PROMEIRARIiRE Pradh 18

conposi ti ogpstyimatedy| aoubhesehdd doldirwh Pihencs, | Belwd deheshi loe apdssi ng
through the coating conposition to raise the coating conposition, a coating
conpdsi ti of. s@pmisgauentl vt ivhennshesafdnesenits oned B ladyanéne greenhds
coating conpositi.on raising side of said,coating .conpositjon supply toller
and whi ch PEHRVES 135nft yﬁe‘%§8rfpla$31§n§f gé\eg %Bé%&g‘ilr%&nﬁé c"cfrrp%%‘%ti 8# $ifpl y
roller an gndyle Qfi ef@ALS n@aﬁorgﬂ?s'bte' BQ%&"‘ MP1¥ o rof _3157 anFe@{?O@or&Pr film
corresponds to the separation di stance between sai'd coating conposition
supply rol bpsroxithasailgd cedcenascaiiedi tasontiecofd lmg oof nehesred vegwllake t he

anount of coatina@fonpqsition that is supplied upwards, and 5 a coati ng
conposi t i ofokabvalyeredfisfamed i s di sposed in opposition to the coating

Compgt Ll on 121N el 0% Gl SakG0oL1 9, HRIDOSLI G0 RURRLY, "Bl BAY
conposi ti ofy S4BRla% elOh®halocyanine green 6Y (C.I. Pigment Green 36) is
employed, it has been confirmed that the relative dielectric
constant of such film is approximately within the range of from
3.0 to 4.0 at a frequency of around 1 kHz. Consequently, the use
20 of such partially brominated phthalocyanine green 6Y, makes
possible uniform relative dielectric constant for the red, blue
and green picture elements which form the colour layer.
Even though the partially brominated phthalocyanine green 6Y
has a low relative dielectric constant, it has slightly reduced
25 transmittance. And hence a mixture of the partially brominated
phthalocyanine green 6Y with chlorinated phthalocyanine green
(C.I. Pigment Green 7), which has a high transparency, 1is
preferred. When both partially brominated phthalocyanine green
6Y and chlorinated phthalocyanine green (C.I. Pigment Green 7) are
30 mixed together, the relative dielectric constant can be reduced

to within the range envisaged by the present invention without



wherein, while said nenber to be coated is being transported, 10 saic’ lJﬂ:Ne?UUZ
consisting of a pool of coating conposition is maintained by said *
separation di stance adjustnment and mai nt enance neans, and wherein the
coating upon the surface of said nenber to be coated is devel oped. Such
apparatus is an inprovenent of the filmform ng 15 apparatus which was

di scl osed in Japanese Patent ApplicatiédNumber 3-192092 (Japanese Patent
Application Laid-Open Nunber 531423) | ai d-open date 9th February 1993). The
hasi ¢ consempramisingf omhdhgppannspareyicit e prhesarictungeat émentiss deélwh bed

inthe follJpwing., 20 T apparat.us illustrated.i.n for,k ex |l e Figure 16 and
Figure - C{igo?%{%t&é eHB?%&gCYzfél@&cth??% I Ay BRRERT . ]Pl?rg‘ll,x
transport hC r ht i i .surface
o be’ cont TEEDI o Ent AR Brofiiteted Bnbfis FOALANKE Mhbh OF i3
which is di sppsedhodirow a:trapspogt 25 path |b for the nenber to be coated

2 and which supplies a neasured anpbunt of coating conposition 3 in a
| at €7 al directMoreenawss feld owr pigpent having ) lowd rahasépar dieé loectdiist ance

adj ust rent and mai nt enance neans i,ch adjusts and [ntains a distance d~
such as t 6OBHEH} e “iaﬁ(erheor“}?'é‘@ oWléﬁhéﬁPaﬁgiOE%q ipgghegowar&%care@m
coating c it e copat.l C it : I and
the surt acoramry, ®Resh BEGIPOT4200) (STATR S RIS JAR IR Brifiiited 000
a prelinm patlyaagtanigel ayesn ftor fatm othergaasnfpignente plelsuehnedye cadel ng

| ayer 5a, bi; making the entire area of a |eading side 2b to conme into
conat ct wyehleowm@ignant e lapikedsshowkd daveherralikdiveadiiglgcdirde msgfanthe

conbber i B S6pBI 5 okl 40 PSRRI SIS 3 No Sec AEd- s diBPacthen
distance. gLy D5l WERChRC: 4 §A46R0, 0880l o B SHT IR0 [0 AR O RA2R. anC

the coati I'tion supply neans ~ 'S nal ayer <consi’sting

of a pool th¢ e@Bid N aIE@Snki 8NouBd f Predshd01er e adgudfed he NEMRER o be
coated 2 is tenporarily stopped in this state, while the transport neans 6

i s tenpor &EE| gtendppkdchrorimet racnwyséemt iodt 4.3 |<ayerardngi 3t i4Ag wient he
pool of coating. conposifion.is_extended by surf ace pension_between the
| eadi ng sPH%p%%uEﬁ‘ ?hglgﬁr?gcgri’% §e§lcﬁ'§t g@ gaoar'l‘t‘]1 ttﬁléc 0atPndTE6Mddi ti on
15 pplygﬁ,@éli After +that 4ikh S ngs6 s%trrbsbqﬁring
the%lnenbera 0 eéggatﬂggaﬁagm@t ﬁlkﬁgcfg%reggﬁgﬁ?i ?\5 c??l@t he pcl)lolﬁof cc?tati ng
conposi ti ebementard beewpenndry amhtd.ng | Jget ovapigneaxtegdrerd bl sodmvee a

coating |ayer 5b. An apparatus which conprises a coating conposition supply
20 rol [ er anhésh deppbarkiatiioaceffecht sychnithat pAasgsgagidisgPtt Heello¥oat i ng

conpositign_and ther raises, .t.;he coatin osi tian),. i
Conbosi ¢ 1 BheE et BPPERTaAY o inmien 4aB8dT st aRBRe S PR
coating coppgsddt OVelRdwi g0 gife of1dde FRAIK NBas OHPOSH! WePo BaPRdat il | er,
and which renoves fromthe 25 surface of the coating conposition supply

rol 2@r aneéfiechtsicfultherefaraimby demempilbyed abi the gellespongsen®. t he
separation di stance hetween, the coatjng corrgosi tiaon sugﬁla/ reqgul ati on, neans
and the coati ngnecrildOMingnisEpfesCrRTIAn 6 Xy ldfdce oS OdntR® T e%bat i ng

conpositi Qﬂdtgﬁﬂ i ‘,édém‘lsi ed upwards can be enployed as 30 the coating
conposi tion supp? ans.” "Moreover the coating conposition supply

regul ation nmeang #BYneessssty Ofo féliployarmdde add bilel pIEReROH2thak3 have
low depolarisation effects. There are few such pigments, however

25 such red pigments include for example PV Red HF 2B (Pigment Red
208, C.I. 12514) and disazo yellow HR (Pigment Yellow 83, C.I.

21108), and such pigments should preferably be mixed together.

Blue pigments include for example phthalocyanine blue R (Pigment

Blue 15:1 and 15:2, C.I. 74160 and C.I. 74250) or alternatively

30 phthalocyanine blue G (Pigment Blue 15:3 and 15:4, C.I. 74160),
and dioxazine violet (Pigment Violet 23 C.I. 51319), and such



doctor roller which rotates in the same direction as the coating

conposition supply roller and which is disposed adjacent to the cobl]riﬂN 2002
conposition raising side of the coating conposition supply roller, and a
doctor bl ade which is disposed adjacent to the 5 doctor roller and which
removes the coating conposition fromthe surf ace of the roller. In such
Case, the ampunt of coating conpositiont&upplied may be regul ated by the
rotation speed of the doctor roller as well as by the separation distance.

No restri qtiigmestarshaplpl ippéfevabhe baumiaedofogdtthedoct Moreavder foxntdlaé

doctor bl ades which may be di sposed) and conbpi nations of pluralities of
doct or r(ﬂ31§F§nFﬁcIQRﬁrﬁft%zﬂ%§ﬁ?ié?%ns¢¥ﬁQQ9@sfﬁﬁﬂ BBERatodyandes biHenR al so

enpl oyed. T ' i RO~ Ry r i3S, di ed.
oppos ¢ o (B0 PEVEALadnBl BECRIBASHL HHIRTRNE) NP RTTel SRR
conposi ti JFioxdBphy vDdley. in order to renove the coating conposition from
the surface of the coating conposition supply roller. The coating

conpdsi tion refMbealpigmantsndgsoribed ned tie af dtedbd ngr magt araferabby | be
which is capabl e of r anhga t he oatgng conposition fromthe roller

surface. ZOPTA¥EE| 45nt5 RiRGCARD &R (FECoPTEFRN b ldVERL 1PRVIEIR T84 SaRE T &f s
fromthe fil.nf ! p. i i a t nlicatl . .

5 102002 1 T obs e B0ny ALe | AL oA Gy Senmsanr 1 Fad b EEo AR R REE 90 i on
of the coaffifegtsonpositi on renoval means enables the nore conplete contro
of the layer of resist that is fornmed upon 25 the surface of the roller of
the coating conposition supply roller, and nore particularly can be

appropriahﬁly!eggloiedlin order to forma thin coating filmof not nore
than 1 ~cr L m ng apparatus di scl osed in Japanese Patent
Applincati on No - ;@S ;Sh I i , e J . pr of
difﬂgring thicgﬁgsﬁgéqgﬁngelgi%ﬁ?&%?ggb?gaﬁogﬁeéhgp%ﬁakgeaaﬁggg gg%s rate
21 when t hgagoaki pgrmedritestwekbndenel pp@d dien and bldeN PZXUke- 24ementst upon

the gl ass substrate 21, or when it did not develop the resist upon the
gl ass substrat dm21COMrcelpurt ifdditarsy, aonbbachemativincilagegl aiss fopsed at e

21 h i nt tact with th i st th iti I I

52, the { MEGRAESS COF EREnERRRIG COMAOF RLEE bYA¥Te SHe Wfciddsrd Revstal ©
CONPOSI &1 Ny JUDPlY 4" Qhiegr b‘i?ac&{p?r@ttr*i‘ﬁ 91'a§'§§ FURSLIBLE LS ?hf fi?x”sﬁﬁ.‘&t{fi?mthe
t hi ckness ‘of the coating forned by fhe stubsequent cycl e of thé conposition

supply rolllager52nupha thme ghamters Westthat af ofbmént Sonddhe odbbaresapér t aed
roller surf ace 52a2 of the conposition supply roller 52 imediately 10
before it isdwasced itheofeptordrgudi dedarnippl Yhe aptngrsdr @fditheel éatidhen

the resist ha ge n _devel oped on the al ass. substrate, 21 and %h n £Q§
resi st haSTHEtehcatsRiATel ob8h Eboh HHSOH! Aol S HIBPFAEET 210 TEEFL8NEN
differencelagien @fdrcdtMRORhECakt! %@frersq%imiw@taxgr & HeOtABEkness

subsequently. Such differences 15 in the thickness of the filmare nore
proni nent athéheaf{lm rirf ioirdersté cxamddolThke fdzan dms thaust fertsivehvditige ences
i_n_the thickness of the filmare believed to be thg faiégﬁhﬁt when t he

resiéft whildh the gane| BRRRELFsh [0Fe the| RESTERATI0B8A598 &€conposition
| |1 ] d | p L pdi cat ed
by Che dotted EEtrnips ofve GAFI NG, b s> #ReHPRCU ik, Lhpghoate

greater vipagashhVetdateritadn @égpde id¥ CBAIGOTPEBIY 1ian o288B! t0 trdac8lthenai ns
on the roller surf ace 52a2. The filmform ng apparatus of the present

i nvent i on yorldegdedrep doansbeiblank matvial lakeamendhixordgseso timpnoyel she

surface 52a2 25 osite to the rqller surf ace _52al to which the coating

corpost | orf SLeVaaREFSteniinasy ohane v Thage 3P ERE aNOsF HTOH S aBERY

rol lpgr 52 déMHhChtﬁQi/a”P@S st RebBES LRSI t 5PB: SHPPIY ta?iseﬁl I8 thefor

mai nt ai ned always in a uniformstate) such as to prevent the occurrence of

t he af or ermadiisaiedtynevéjomessri nifheheoatesds3dvity nof the black matrix
layer is too low, two problems arise, namely, first, short circuit
problems arise between adjoining transparent electrodes in the
colour filter which forms the patterns for the transparent

30 conductive layer, and secondly, short circuit problems may arise



LUuL -25 Brief Description of the Drawings Figure 1 is a cross-secfi prdUN 2002
view which illustrates schematically the CO colour filter of the first
enbodi ment of the present invention. 5 Figure 2 is a cross-sectional view
which illustrates a further exanple of the constitution of the col our
filter of the first enbodi nent of the qresent I nvention. Figure 3 is a
Sross-sectional view which illustrateSi€Turther exanpl e of the
constitution of the colour filter of the 10 first enbodi ment of the present
i.nvent i onbetvgeRr ethe j aprosingsel eetrqdnsawhiicanennl ese i theudtigaidscrystal
schematical ly the,constitutiqgn of an,l colour filter. Figure 5 is a
Cross-sec ngﬁl vM%ﬁ?wﬁ?EﬁquyaEEYrafgsgﬁéhﬁﬁﬁékQEﬂslf atpﬁrﬁﬁﬁgkc%%€¥¥ﬁution
of an I OC i fob |iteer, i g, ' | ' | 14U e
ranom (1 Aincs i S roHPELE BLETSRhE PSSy PhE e o ThE Sl

enmbodi nentlagérthelmpr ehenkap rveiweenn thei Plack matria Haper andvihehwiring
illustrates the transmttance drive voltage curve of a conparative col our
filter. 2@lecgnedes ins thecppresaseeleBARL SURSHRatiecmay | beudarzowed twiei ch

constitution of the s e enployed.to determine the _relationshi p between
the rel at & H?@%bﬁXrﬁ%ﬁtJHEEEWF¥aﬁbr?“%€fQ%Q%QWEV. EP§USEI§ F%@éb%ﬁ%@ran1
which 111 ust PE=\A hi &h e i ol r st ant
of col our q?i P?Eg%s%l?ﬁct{)oﬁss?}e%:g?idé%@%ﬁl\ﬁgﬁéﬁp?%n{éﬁ I\(éfs%:t??gﬁen?f:p?%ﬁnent S
and t he f bégqoknmytrix glayerl0 iTheardsagram pdrfdrmdd byt thktesntvéwetors of

rel ati onship between the relative dielectric constant of the black matrix
| ayer wit FhenhBreapnby HRYENGON]hRse SRy thaEniteeafBtiREN f FaRffed@r. Hip
Figure 11 _is.a, di i il e e .relationship pneep th
FLOMRE, LIS, 85 P 3 WALt 0y HALERE eBuldle kBl PP 0GRS L1
the frequgneye oFiOlh&ed % tﬁleefﬁ@@ﬁr%%trreﬁel o¥iEW wha Ghi H hustéqidy
schematically the colour filter of the second enbodi nent of the present

i nventi onofS5betweere U0 ilz andr ®88-kzt i onal view which illustrates a

vari ant form of the second enbodi nent of the present invention. Figure 14
i s a cross-sectlRofBAeyi & AtiadR 2| FeSisEivddyawithin the range specified

in the foregoing, the conductivity of the black matrix layer must

15 be controlled by the addition of carbon as well as such colored
pigments as the red, green, blue which form the black pigment.
For this purpose, from 10 percent by weight to 20 percent by
weight to the total solids component of the pigment resist should
be added in carbon.

20 Carbon has been added as a black pigment to the black matrix
layer in the prior art, but such carbon has been added to the
black matrix layer essentially in order to improve the shading
property of the black matrix layer. Normally, 30 percent by
weight of the material of the black matrix layer in terms of

25 carbon has been added in order to achieve such objective. In
practice, if any greater amount of carbon is added, pattern film
residue is caused at development, and problems are caused with the
adhesion of the black matrix layer to the supporting member.
Therefore, carbon is added as much amount as possible in order to

30 improve shading properly without causing problems in patterning

to form black matrix resist in general use these days. However



further variant form of the second embodi ment of the present inventl énJUN02002
Figure 15A is a view which illustrates the tapered shape of the col our

| ayer and the black matrix layer. Figure 15B is an expl anatory di agram

which illustrates the area of poor alignnment when the colour filter
illustrated in Figure 15A is subjected to teh rubbing treatnment. 15 Figure

16 is a perspective view of the main fenbers of the filmforning apparatus

of the third enbodinent of the present invention. Figure 17A to Figure 17D
are cross-tdectiddaiioni efiscanbemh 2§51 iBt the ePTher pabkess bott heténdadhtion of

the filnms .when the,20 filmf.ormng apparatus jllustrated jn Figyre 16 is
enpl oyed. 1|@ip§8Vé 186 sefaqfr%dtclailné%c%%ﬁ%ilfaﬁti g Iﬁqra?grgﬁ{'{)]fcqlﬁg&y the
constructi ; ' wbey ' ' PP u

fourth enbeggic‘re}g%l%bgfdﬁﬁgcg?esen??&egﬁ";odr% ﬂlbeg{J#nelQ%%i’ sé')s;a1 r%ﬁ?ise%‘%%dati on
of the fi oy fhenpngsappamatensidh. of the fourth enbodi nent of the present

invention. Figure 20 is a plan view of the filmform ng apparatus of the
four Bh enmbodi méhe &rlechElprbsemmduatistittivorrf Fitpurlack imatrisi deayedrevis i on

of the filmformn aratus of the fqurth enbodi t .of the. present

i nvent i on.gr§6%IL¥g’(f?felad%§wie§ ﬁys e i°dn CRRP ﬂfq%sltsr &gggdt heut 1t
construct iR Qf g hgedd B3I, [ of; ' N : 2002
- 27 appar at Es iisl ustér ated i rﬁﬁll%?gﬁl?%@fg{g Fibd?g E%rhp?@srfagcru?lreo%tlsgl %?/g?‘#%)gr\ll of

t he const rthet ebac tifi ddle doaduzoit ety tofartdfeeblaek hmatisino dfayebe t Fansgiord

mechanismillustrated in Fi ?ure 22. 5 Figure 24 is a plan view of the work
suppl y st §8SeR: t e Mmaterisd nthat afpMsattie PlpektmalidX ilavergeheuld bemj gure

25 i16 a f_rfq%deligvgtE%q%{a&é?ga#gz%fﬁﬁg%dag\évtwégofggi de nenber of the

filmformng apparatus™i Figure 26 is a
cross-sectionalrhpl 8] ¥t pyé ofi diR@ t¥RE! EBASTAAOWMIHE BULER ABEPEE Piydhe

filmformng apparatus illustrated in Figure 18. Figure 27 1s a

cr o- ss- secthioohdl prefarabfl yt be apslteasamdf Dowf swrthegeame reasoas ag $teted
filmform ng apparatus illustrated in 15 Figure 18. Figure 28 is an outline
const it ut ildn&he of ARASAHNST Lo Retho ROl AYr bRPRY . SRMERE i1 [9RdRST &P nBreyssl at us

| LUSLE A oh i £ e LAY 28 LEaB LAY el hadosiar g of
ReSucko LRSS o (N RS s et tepdat) oo e
not more than 0.5 pm from the thickness of the films of the red,
green and blue picture elements of the colour layer.
By the specification in this manner of the range of relative
dielectric constant of the colour layer and the range of relative
20 dielectric constant of the black matrix layer, it is possible to
achieve a liquid crystal display in which decline of effective
voltage is restrained, and which ©provides good write
characteristics with adequate contrast.
The following is a description of the colour filter which is
25 characterised by the form of the black matrix layer.
In a COI colour filter wherein a colour layer is formed upon
a transparent conductive layer, as distinct from an IOC colour
filter wherein a transparent conductive layer is formed upon a
colour layer, no resin layer referred to as a protective layer or
30 a leveling layer is formed in order to prevent an interposition

of an insulating layer between the liquid crystal layer and the



Figure 30A is a plan view of an alternative doctor blade to the doad ot JUN 2002
bl ade illustrated in Figure 29A) and Figure 30B is a 25 side elevation

which illustrates the disposition and constitution of such doctor bl ade.
Figure 31 is a plan view of the doctor roller, coating conposition supply
roller, and their drive systens for th_gtqc_oati ng menber illustrated in

Figure 18. 30 Figure 32 is a side elev on of the doctor roller and the
coating conposition supply roller of the coating nenber ,1 7 JUN 2002 -28

il | ustrat éTRRSPERERRE coaduchivedaves asdfaydanPoksiania | | Fier rtdtissreagonct i on
of thecoating ryillustrated in Figure 18 Figure34 is, a diagr.amwhich
illustrat &Zlet ﬁgﬁgﬁi &Pi.&'?)? géc%h.g%ér%p ]vsg)e%?zfr?pllél rFﬁg 888{??%5.W9th e
menber . Fi gui g3Rens BaflhR0ré Mhigih i 1 upteRtasdhie mgh_a&e@mﬁﬂgme&nwew the
coating conposition supply roller and the doctor bladeillustratedin FIgure
28. Fi gur e3fiickness ous | £ nEmeld ape tweeshi tite idlignmeated ageatt Oahd ethhat cykowxanpl e

of the constitution of the coating conpositionrenpval nmeans. Figure37 is a
di agPam wHi2gATi [1PuseFdRTest® heMPEPVR i bRE hif h HBT HRlEH ngh RILAREd e§orffosthe on

supply roller t oat i,ngco iti e roller of. the coatin
menber i | |ad§F'PI§$’gE| fl]aﬁl Fi gﬁ?eggsglﬁ&mggé @%@PE%&%@&% &E‘ﬁl SW_%W??% ch
illustrat gy tthecepibubul hpasf ahdetheBValk mHdrek MaguredBhod st M evpeof the
conposition stop adjustnent nechani sm vi ewed from one end. 20Fi gure39B is a
pl an vi ewlafiui ieccystpdsiliayen sreomlddwedt rentemedmanns@dI Idaisturaf edtemns Fi gur e
39A. Figure40 is aﬁgl an yiew of the doctor roller, coatingconposi tignsuppl y

rol l er, ander BRBENCS off eSUGthdi THesHarL tie§ VRGNS $he. Tubbing enadium 5

front ele j O f ot NPQSd it | gpechani ofthe filc¢ j
[ro8b. o1 SbhOReALHiHE, SUTARY SpdATONE SR eld | BLoER] 0
conposi ti gRgh 6AYV af HExGgN 'ﬁﬁbhi‘dibﬁtrfgat ggod N dlligwmendl. ficHtmeAd, i swigi pd an
vi ew of the doctor blade that is30di sposed inthe conposition renoval
mechani smfiolrk ugn rmd Btk 1 refidydriet4generated hyUsu2hopubleihg aEicgmubatelsiat a
sectional front elevation of the conposition supply tank of the
filmformth§ SPPEFarDET? | PeidlitatCd@nERS Figuthe mfquaug}@ﬁ‘e T2E1PRS oS4t3Dnal

si de el evat.i f Jth 0 L1 5 I nk: i X i Ei 44,
i gur o a6t Betade T ERIZAAF, onBFPE; alBN8iFonie Mg, Geoute 7
the 1§i | m figrebiva APPRE Plgteviehk USHT B0 411 gnnedt e 4 9 Fwrehd7 is a portion
of a flow chart which illustrates the filmformation action of the
filmform ng aMoaeat pariidulsirist edviieh | thEi gresisis. tRagurcomt@ins ahpghti on
of a flow chart which illustrates the filmfornatiqn action of the .
£ 1 m f or mCOHCERBEREAGRS |91 RAEIEPEA 2P RSGEIREG gD (§he BT e56NEs LAVERE LS of
a fl ow char.t i id t i f i Qn i
filmfor mﬂﬁge%\g%%rhattl?sw?%{lﬁ’s rg:tgge%gtH%%rogg%gﬁﬂ#%g&?gégg% ?’% %:?‘Z%Sr%d 50E
are progreassiligh¢r ppefeesiticndly ditaghansigdi chodddtustior ahe phetbmisk as
formation action of the filnform ng apparatus illustrated in Figure 18.

20 illustrated in Figure 15A ?upper portion of the layer exposed to

light), and such portion is sufficiently exposed to the light, but
the side more distant from the photomask in the layer to be
exposed to light (lower portion of the layer exposed to light) is
reached by light to much less extent, such that the hardening
25 reaction of the resist in the direction of the thickness of the
layer exposed to light becomes uneven. As a consequence of this,
what is known as the reverse taper phenomenon occurs, wherein the
lower portion of layer exposed to light is excessively removed
with reference to the upper portion when the layer is developed.
30 This phenomenon is particularly prominent when black-coloured

resist is employed in the formation of the black matrix layer.



20 Figure 51A is a cross-sectional view which illustrates a panel |1 P'.R}N 2002
substrate which is formed by the filmfornming apparatus illustrated’i

Figure 18, Figure 51B is a crosssectional view of a sem conductor apparat us
which is formed by the filmform ng apparatus illustrated in Figure 18) and
Figure 51C 25 is a cross-sectional vi evnsﬁf a glass substrate which is

for med by the filmformng apparatus iliustrated in Figure 18. Figure 52 is

an outline consti tutl onal di a%ram which illustrates a roller coater
appar at us At at Resptt it dhids. Fthererelens Hf HOPF; ablgmenti desrshbed ditigr am

V\/mch30|Iu h o] er variant f

filnform ngl ap%’i?g?fné o?r g*#%%ﬁ ?Or%gnpt%??he grgﬁﬁ%{r“ﬁd H}J UN
2002 -30 'EQE@BE'PSB Baeh B@@Mgﬂu@%ﬁ%h@glwppq%d' PzYet!He' ‘a@rgb’t%n of
Enbodi ment Figure 1 is a cross-sectional view which illustrates

schemat i calhkeyarhew ¢ol oncofréddternldgnnért presansed nvethe oare SUc l‘hndd)b@tléd
filter 1000 conS| sts of a transparent supporting nenber 100, a transparent

condlct i v@Y BpEEhbe ihitde PéCﬁBFﬁe%ﬂQWﬁﬂﬁsc R903updeot iangl Rddser 100, a

I I 2 t | 500,
2 bl ack matri x REy8Faes S6b. tHRa WISRsbedtile Moy A0 i cHtob it e
peripheri gy §fta1§‘em3Qi qtercalt%ﬁrae%fw ﬂdt%r@baekap?grﬁﬂeml A48’ 0300rrddre
supporting rrenber 100 is formed of a transparent glass substrate (for

exanpl e, 705010 s$heanol eaotlesedfbyiquid Cowsitay Qartpany)aridyethetcancur
| ayer 200 consists o R) picture el errent s, 200A icture

el enents PEEBSankh b éC](lB)l%&oé‘ﬂ"QFé A rEmeR to olRs | ﬁcﬁgﬁ’é@? S—R?) p&XRBPHs such
as_ggsal Cgﬁwgreéﬁm%@ﬂ%?éu{y%o ngﬁﬂ“oqutI}cysoeg m-cg'i'gc@ guro? egﬁg&‘and 50

200 200 and are weento m-and |cknes

pref er abl vroetueentkhtt ard andaPed &nsudh tparekNRSeh ddrﬁelm bk phméntess
than 0.4 4un thick, it is inpossible to achieve satisfactory col our
properti e§)1chh|t|hat| ftheheuaillinyi ©norhe tdlmplhyo igurdegriade)l . t heThusi whemce of
t he col our I% 0&eeve ts the achi verre of suffici ent ogffectlve

vol t age. APDLAEd R RRTMady & W G)@e €2 2pQ| SR ¥ Odit@BB L F RO

const ant f |y het .

alternatin % p%?érie%'ho%mglffeq e%clg&g? bte Wégﬁﬁ{l] ‘%ﬁ%e gmi%%%g éaappl i ed.
Mor ggver, onh9 ieltHosee] st £f iRtlsr b€ Wi ahtodfed DR IRERNHE RIseBBRBUBTEDOA,
200B and 200C under the aforenentioned

which leads to a decrease in contrast. Moreover, for the long

run, the molecules of liquid crystals which are correctly aligned
by the rubbing treatment may be influenced gradually by the
molecules of liquid crystals in the locations at which poor
20 alignment has occurred, such that the contrast is gradually
decreased to degrade the long term reliability of the panel.

In order to overcome such problems, in the colour filter for
liquid crystal displays of the present invention, the incorrect
alignments caused by the irregularities that are formed in the

25 colour layer and in the black matrix layer are suppressed by
causing the side surfaces which form the black matrix layer
(projecting layer) which projects above the colour layer to slant
inwards such as to present a tapered appearance. The tapered
surfaces which form the side surfaces should preferably be formed

30 at an angle of between 30° and 89°, and more preferably such as to

form an angle of between 45° and 70°, with reference to the



~1 7 JUN Z002 -31 conditions should be within a range of +25% from the nean
value for the three picture elenents, and preferably within a rangia TofJUN> 3842
fromthe nmean value for the three picture elenents. The reason f or such
requi renment wi 11 be described in greater detai 1 5 subsequently, however
substantial differences in the relati va di el ectric constant of each of

pi cture el enents causes great variatio OTn the capaci tance of the picture

el ements, which prevents good col our adjustnent. Mreover, if the relative
di el ect ri SURRATSiRG MeMbehe dBIGGutapayeng20b the Invodechang 2layen s the

Capaci ty BHOTR TG SRCEp Ly S B8 Putmad U5 8P ORI e nBLeY R bl e
el ectrodegi ¢ thRessupig %tfeaof‘i%’(e\!;s%gPBEﬁrQia p'o$ ﬁWﬁ@L@? Ls‘aé{v%t%ﬁé

and~the picture elenent electro t he col our

ef f ect i vemybl inegereisnbé treedri ghied] dfercrthattal s | expasedsts exhecédghihimg] ¢hgses a
decline in the contrast ratio and causes poorer image quality. The bl ack
mat rd x Ia@l@togﬁ@]ﬁ-ncl udes red, green and blue pignments and carbon as

col ouring age . na al ternati.ng cugrent at.a frequency. of between
100 Hz and logéiH?\é\?‘gsap%Si $n8, of i, F ok | Thke by |%§F§%°§60,“1 R
resistivi i rpe | § e 2= nd 1.2
x 106 S~-%1y%%0t¥1%§ ?g?gﬁ\r}?dﬂiﬁe&] gg‘tﬁfeg{cﬁggﬁgaﬁfﬁéﬁ ?Reogfg%ﬁoaznlalt%r%fnghﬁayer
300 when ef atimvemertionsd etiidrindhgngdifferme | hedghtsedin s &tigneeat 3. 0.
If the resistivity of the black matrix layer 300 is less than 1.0 25 x 10z
S~~m t hetegat@mentc §encBAdLeEFeAN FUBPTERSE®I ack matrix |ayer is increased
excessively, and short circuits may occur with adjacent transparent

el ectrodes, or short circuits may occur with other opposed el ectrodes which
sangi ch piEnlfiogrdlideCA¥BAPdtdsayer which is not illustrated. Moreover, if
the resistivity of the ack matrix |ayer 300 exceeds 1.2 x 106 i~~m
excessi ve vol tBye fdrldpwongurs ai desbrimt ark ofathé xf i lay-dio rmnolg tdppaaddnsessi ng
.1 1 JUN 2002 -32 characteristics are degraded. Mrre particularly) if the
bl ack mat?f xtheaypdieseatt fpeyiathan the col our |ayer 200, the gap between

the bl ack matrjx. | ..and.t he. opposi L[] I rodes of, L.cture
L D1 Sck at it | G113, LD ABRGY AOMELD S A5y Ofnd I RERL U
circuits. i MuRAVN )isi Bhefsefeideac ByeyetEifspAIte@hs fRISH | i dnspopesi fi ed
in the foregoing, the proportion of carbon in the black matrix |ayer 300
sholA d beithed viari zb@tpér dergc thypnwehghmemnbe 20t pérecenttbg, weidha osathng
reference to the black matrix |ayer 300, 1Ci andere erablty, het vve?ntég
bl*ack

percent bGOMRAGHH OBn§URBl heReant M Ghei IR LAREnT 1 8¢ r SRR itd eEh e
trix | . J bly b
ot ween ot ehtiitt, cqdOEPYHn Tt Bl B QALY XneMnsEYLoDRY SRl BhaeR? Y, N

t hi cknessjped viRizelihBebbrctheriranspbayepaBRlofnthet hember ptetvy ecaltedent s
200A, 200B and 200C which formthe col our |ayer 200 shoul d prefer abI}/l not

exceed 0.8nd/iansepagapionetntanvdlapdiuaonent yuhaadntenapeendteasss yhic

Lr parent.resin _such,as acrylic resin). and.i s appr,oxi mate bet ween 700 A
ancOl000° AL Bk BSGREHRLH B Sp ner e Bl bRt ear He doAnRe. o
the col ougyfhly GleahB0QnWhibcButfed | dHSiHARMbER EbIBECCdated at such an

extent as to enable the formation of a layer consisting of a pool

of coating composition in the separation, and wherein the coating
supply means includes a coating composition supply roller whose
25 roller surface is rotated while passing through the coating
composition to raise the coating composition, a coating
composition supply regulation means which is disposed adjacent to
the coating composition raising side of said coating composition
supply roller and which removes from the surface of said coating

30 composition supply roller an amount of coating composition which



A layer of indiumtin oxide (1 TO of approximtely between 500 A and 137)O§UN\ 2002
in thickness is fornmed by enploying the spattering nmethod upon the glass
supporting menber 100. Next, the 25 ITO |l ayer is patterned by nornal

phot ol i t hography, and the transparent conductive |ayer 500 is forned. Next,

a colour layer 200 is fornmed by enpl oyi,ng photoresi st containing dispersed

pi gnents by the nornmal photol ithograpﬁizg'process and by devel opnent

t echnol ogy. The red, green and blue 30 col our el enents which formthe

col our | afBFTOIRPRFEy g@ fidieme8ePHTr &hPTs e BB RARCAh AE EWRSRr Saidt ¢owting

foll ow ng . de I.bes . UN, 2002 .- 33 net hod .of manufacture in
whi ch t hecgﬁﬁ%#glogﬁ éﬁ’éhi)g Iéq?lelefro%ﬁéds]?‘hd t%?g%éggu%wpeohsrlg&fng%%{% %l ue.
First) regj cant ajdp e i g i SqappRlg o] ti er
100 and L ool P Bo S RO | ke o "Gt
nmet hod, osupbkiedldpwardt, mendod, or alternatively by the filmformng

apparatus of the present invention. In this case, the red pignents
desc?i bed in tBRe PLERSI AGMPRSL hioterfAmAVad deange whdghpiignehitsposed rior e
speci fical] i S pj ts.(for l. r anopht hal Red.DRN 10,
mant act uPBOY Bt CHRETRT 155 bR B FAI LT SLdd s a1 s e
manuf act UEgHp&yi HHaimisaBb] Per&Ber Olandly ki ehOREm P HTRIMAS 1 i %3 St
has been app ield, theS ggt)e%ri al eirs parebaked for (ﬁ’et metﬁ%ig%eﬁl&{)i%%ﬁ 20
m nut es aframt@mpeval er esuwaff abet o e3ai@0Coabing @Cmpasilt i e tstupp 1 gxpokled- ,t 0

| i ght through the ghotomask. The 15 material is exposed to approxi mately
bet ween 100 miWAARE b0 Whd 18rsaidymembeExto beneoatfdef § feing §EsRSRYREDY

shoyeri ng b i_ppi [ al kal i_ne osd ti . After nt, the
oot 1 apdha Y Ao e el OBEL wlent Bt it CRUBERE L BB L e
at a tenpggahtd e bRPPE DK JEHa@haY i Bt AEShnkR06d 30t IAC atidt fHa fn £ a1 e20

oven, a hot plate or the like. The green pignent that is enployed to form

t he greenmpans urandewbatein 208 coayihe wan ddve pugheere afesaeddbreember ttoe
f oregoi ng, and rrqlﬂe_ speci Ei cally phthal ocyanine green to which brom ne
atoms hasPBeeP?t6f ricdde¥qlPPeGnent Green 36, C. 1. 74265) or the Iike may 25

appropriately Becgmplaadyudne; £oah] g PrOGERSy: PrEOAILGPT PRRS AR dne

devel opi ng process are simTar ose-enplroyed for f

redis The gpperafist whecke! REBNIE sRN8s8dPOTLdTivarrder opd feite! ¥pprf veEin250 m
and 500 mJ of light in the exposure process. 30 Blue pignents such as
copper phNhaberyimid2edpgi §depdrse sndPatiendéndppi et (haod-epempiwmber 5-

Ch ht hal _ Bl A3R f act d :1 7 JUN 2002 -34 hy Cl BA-Cei gy~
be. ompl oydutPor A PBFREH G R FABTEATE THGUar el BHAC SOBEH FHE R ue
pi cture el pTeRLS o3pe- £ROSEH tA. APEOXLTRY £lopDetwaen J6.dplyaRd (15 of

light in the exposure process. r manufacturing processes
bl ue pict@pvelowing.

20 The apparatus illustrated in for example Figure 16 and Figure
17 may be employed as such film-forming apparatus. First, a
transport means 6 which transports a member to be coated 2 with
its surface to be coated 2a facing downwards, a coating
composition supply means 4 which is disposed below a transport

25 path 1b for the member to be coated 2 and which supplies a
measured amount of coating composition 3 in a lateral direction
across the transport path 1b, and an separation distance
adjustment and maintenance means which adjusts and maintains a
distance d, such as to enable the formation of a layer consisting

30 of a pool of coating composition 3a between the coating

composition supply means 4 and the surface to be coated 2a are



5 el enment 200C are simlar to those for the red picture el enent and iﬁe JUN 2602
green picture elenent. Such red, green and bl ue pignent resists contti/n
fromapproximately 15 percent by weight to 20 percent by wei ght of solids
with reference to the total volume of resist conposition, 10 and preferably
between 11 percent by weight and 12 pe_rzcze_nt by wei ght of solids with
reference to the total volune of resist®““conposition) and such pignents

shoul d be conpri sed eferably from 40 percent by weight to 50 percent by
wei ght of PFHgPQ ids%rufﬁge%@ Wi ﬁgpa@éémil%%ytﬁ%atwa%aﬂ-awcfomaatmrhck

matrix 15 r +hEN j 3 [ ed,t the a trix
| ayer con{ng?%s %?@%t Egég%ﬁ%@h?\éﬁgz{ﬁﬁ;&% gér 2%%3{53%}5\%&8% 8}31‘-, ed,
green andapbleopi gnegiginand der Qf 168 pemeenhtdYe MUtERt wi®h2QhBeE 680 indY
wei ght of carbon black, wth reference to the total solids in the resist

conposi t i cnmpdet irack, maben xthayéeading mayd®02be of ortiied dinfface t#re ol our
| ayer 200 is formed. Next, a protective |ayer 400 is formed by the
appl Pcat i 6A2B§A 1 18xAhppesathatsphe tPaof nEheeoasdnsfcammpsdt ionr surplacryl i c

resin, whj LS,the f,Qr (0)'dl . 1N s, at .z erature of
180C. Nexkﬂ)g’ggg h‘éat @%l?iaérslgagnrpégi Hﬁgg%sﬁéﬁ%ééﬁgpﬁﬁéiﬁV%%lé%ggﬁﬁeﬁa’ci ally
avai | abl eppely@i theatkddixPsilde 2B @PRIHeGubPArE (theber O Sdd La Eﬁ&eﬁhe‘loo by
enpl oyi ng the fl exographi c nmethod, whereupon the material Is baked for from
one hour toatiwe hcomposaitbon esppphy umeans appisximeEnékynd®OCtihe olal@mr to

formthe ali nngnt filmwhich is not, illustrated. 30 xt, the results of
t he measuF8Reht e tHe P8Ot r 6t op?3 IS 50BBEFH 1 iRR oS ipamed) shere |and

11 45trat oflel foBLOMI & heldoarenls 15) 12002135 SiSRELhbed. sFxpeimmnt 1

First) the corr i ons between étran heé drive Vol tdges

for each ghitée thecttwagspbeientsng08A, i 200hpandrd1 20@€oppegh ihorsiichha

colour layer Z0O in the colour filter 1000 are exam ned. The results are

shown in Magonee ethathe theandayer amansdisitiagvodt agdhecumved wefe poainged by

t he measurenent. of the variatiean in the transnittagce when an LC Bt er was
0 d

enpl oyed FAMBPREYL G ’_\/sar‘ilx"tq_%i Wag@!hhitCh &°PP YRR dORFYRER thanefadiigcn 10
o o e SR PR L4 YR V5USaLei, LR e A cofpOL B e
t hi ¢gness sapptiemeahours | ay ey tedpl ghed f ohie t Reap@PPHESmeans 6 resumes
transporting the member to be coated 2 with the layer consisting
of the pool of coating composition 3a, and the primary coating
layer 5a is extended to become a coating layer 5b.
An apparatus which comprises a coating composition supply
20 roller whose roller surface rotates while passing through the
coating composition and thereby raises the coating composition,
and a coating composition supply regulation means which is
disposed adjacent to the coating composition raising side of the
coating composition supply roller, and which removes from the
25 surface of the coating composition supply roller an amount of the
coating composition which corresponds to the separation distance
between the coating composition supply regulation means and the
coating composition supply roller to regulate the amount of
coating composition that is supplied upwards can be employed as
30 the coating composition supply means. Moreover the coating

composition supply regulation means may consist of for example a



The relative dielectric constant shown in Table 1 are values 15 for
voltage of 5 V and a frequency of 10 kHz. The content of pignment islgdeN 2002
as a proportion of the total solids in the resist conpositions (percent by
wei ght). As can be seen fromFigure 6) the red, green and bl ue
transmttance - drive voltage curves for the liquid crystal 20 apparatus
whi ch enpl oyed the colour filter of tﬁéﬁbTesent invention are nearly
identical) and thus it is known that each of the picture el enents has
al nost i déaetenl rel lagt wdieht retates operticesamghdisreptdédncakobthe coating
characteristics.can be o tainﬁﬂ because taf saggitrananiétance i s oht ai ned

e Sa

at a gi veROBPPSEL LN \{IRPAge FOF fET hand Blk SPOSE $RERRL
o n- . . et DUr A
o a5 for ontie MBoSEtiBetasinats AEYR RRlcRRhE ddtbaliin Sy S

or “gPeen, and

y <- 0.14rbdleb| uend Waenioe t6rE hiladedard chhr iy | dBdgdseds ejaekht Oty S ce C
was enpl oyed. 1 1 JUN 2002 -36 Table 1 SanpleType of pigmentRa 1l at i v
aCon® ent TAPekorsEel dre@ndi vhiolt remawashdthencpating composition from the

t(d 0 Red) Pi t Red 2083.0450.7(C. 1.12514) Pi t Yell
aaC e bR ORI BTl ey o bb B8CBAISRSE} C.ChE - ARONEY BIOEmRANATE ot
23(C. 1.5 [ 5 C 4 Pi t |1
Ga(C 1 STTERYSH T AERLLEY B ey hE P il B0 By Bt rpba AP RBRLATRR ke (o
83(C. :.2%68@3(@0&3@3) Pigneiel 1 G gen biA. 2A80. SaPatl of 426@)tRNGEENt @ecen

36(C. 74265) Pi gnent Yel | ow 83(C. [.21108 ~| 7 JUN 2002 -37 The col our
filter of TEAEr pekdist argvappl gd provibgefuginen gbotheeldoctov- vptlers and

propertieg because the colour picture elgnents, of ich the colour |ayer
POPE heaQoRERE U AdEEm FBFaE T deeciiBoER st A SOBBRRAT RIS 6 Of
Experi men : [ S SNer : QLA &gf) risrent 1
wer e perf%%%%%Pﬁﬁéﬁg?ﬁea?gFgﬂfﬁfgber gﬁgéggéﬁgtﬁgﬁﬁgﬁgéqgg igg%oo %%dé mean
val ue fordbbeor eblbddese cdnebectlsc aempisiyadt. of the colours, and the

rel ati onship between the transmttance and drive 10 vol tages were neasured.

The results ar MOERGVRT i 2 MAgtiag7 comBOghhi te RegONaf r BANS guie Jisras&de is
consi derahl e vaéi fion in the transnit%gnce - Jdrive vglta e ..curves .in the
case of tﬂgp?ﬁle ent® ¢ P4 DE 89%9? e EIEARERSL ego Q'Ileec‘f?aot-l&ﬁti cal
Properti egomesei fidn ORLapNed. Jpﬂe% I §beqauge. {OCUTMIGONtRAN V&4t iy ch 15
shows the greatest discrepancy fromthe other curves) the curve I ndicCates

t hat the gompospiidrurfrom efentsurddce oft hdve groaatiag cempéds el oh edwgtlyi C
constant (in this case, approximtely 27%greater than the nean rel ative

di el ectri E0EbRBt anthe tGRAT 1GEd COMBOSE hign pramayed Beangray bhed

el enent apd,hl i.ct I n i t.qget.h ith th reen picture
el enent f(%r anqtak]ig c%orl otg;t%ltégé? %{ﬁé%rt \r‘i\@lt%ﬂa gm(‘tatpgﬁ?égl -qurri é’g/\}glgt écglee
curves foeohbengotamposiketh SF@&entRNGJllee qubifddd. such a degree of _
variability, the transmttance of the picture elenments for each colour wll

var®0for a gi v&hedfilmfoomiagejpsacdtusharf ghedpbasezitednvendpon chiffers
pnopertieirggngﬁé ??lﬁﬁ¥5¥mqgg'a%éggg%ggnéiéélosed in Patent Application
No. 3-192092 in possessing the coating composition removal means.
The provision of the coating composition removal means enables the
more complete control of the layer of resist that is formed upon
25 the surface of the roller of the coating composition supply
roller, and more particularly can be appropriately employed in
order to form a thin coating film of not more than 1 um.
In the film-forming apparatus disclosed in Japanese Patent
Application No. 3-192092, as shown in Figure 34, there is a
30 problem of differing thicknesses of the film which is formed upon

the glass substrate 21 when the coating member 51 developed the



Next) measurenents were performed in order to determ ne how the 17 JUN 2002
transmttance - drive voltage curves vary according to type of pigment

enpl oyed. The types of pignment enployed are shown in ~~ 7 JUN 2002 -38 -
Tabl e 1. The nethod of neasurenent is described first. Figure 8 illustrates
t.he sanpl e enployed for the purpose of jneasurenent. In the sanple
illustrated in Figure 8 an ITO | ayer " with a 5 filmthickness of

appr oxi mat el 000 A was fornmed upon the gl ass substrate |100Q, and resist
cont ai ni né%&%é‘%@d tggggr{aarﬁs \ﬁé?sg‘é%\?%c?lup% yhen itolidyrat developeriipon
th teri ; jsect t i put 0

minut os. af C5F ot e Blab e AR en R T MBPE AT e otV cur e

the resisad#ént yerglavhi slibdrated2d 1 @uhe! vy c38Qabevwith ankhiekingss of
approximately 1.0 Vim Mreover an electrically conductive paste consisting

of a m xt anethé¢ composganon sunplentoihdrsil yvahepohdekness ofoshedeopiimg he
col our | ayer 2&0, \rAfQ{Ch was then cured in order to formthe conductive
| aye? 600T0EREE OB ndieePDRaSYEMDI & e 5 AfPPRL E el SSHRRLys Tob @B d5 2 (MROA s

manner in d t:hei;t j €. Sych r S t he
measur emeite Bretha PRrEkFe ddc bl FARRE PR R e RRES T e R oy e
to cal cul gbemédeby etipd | Mebgbiqrleatt biy616 005t eHY éﬁmﬁ&%@ti@ﬁpb@ppg@rr@%‘é’r
measur enents of capacitance, the voltage was set at 20 5 V and the

f requency 9%aspoar thel dlasseaubsdoate. anthdaoi kHAheTiséatesudf sthe eroller
illust~"ated,in Figure 9. As can be seen fromFigure 9, the values for each
of the pi §HEARS® dégf"é né’?f uthe | CHRATNG LR eTYPRLVE rejUERC P of inBediphely

wher gupon al;yes Vi al n A t o a j_nt
thaggi S E\tI)IEggFl f#oma |%’urgﬂg&i éCh%ha&"ﬁ%%gg?g%rrp ?l?n%%hggr g‘%’ieﬂe was

i ntroducediipépedhewnbh hahecyryike daenbésrmakes|spadduBdn € thiebi dlrgsd ower
values for relative dielectric constant than did the sanple in which
br omi ne wagbabratetdlodndedhent bhe e gilstthabecyahi beergdesr | ppeadpiizond)the30

Co t it fi dt th t i t that th
eggfgﬁﬁiﬂs%s’spﬁ%ﬁaf%c ré*ﬁbagﬁe@» ﬂ@#@%?%&%@fé"%{' ectibpm (e2002
- ave i RET ESCQ{E% o r

di el ectri ??gﬁﬁsggn?&v&?ﬂi%anhg%?aﬁggmg? g‘gllf)ér oXI| ngtlgl'y Fpgrrln gkgf%%&%ceg and

that5t he ral ghe vehiikelegst bifcthontilantaref mbhe phomimenal aties & tEimrtillh can
be made al nost uniformw thin this range. 5 Mireover) Figure 6 and Figure 9
show t hat isafoEmadbl t 3§e dactons gaysiangasucheqidfieyentes dnkihe thicknassti ve

the rangeos. Lhe Q14m 3R BRATSVRN cars |t the. GeLF, HHe Terfontioy Siftent s
whi ch w1 LpeRVi fe Tl Rllkeddi §&F! ihe CeRsiaPt Qlrfdies edoadresn Lkeand
bl ue picture elenents which are wthin the range 3.5 + 0.5 at a voltage of

5 V and atompbsetimncyumdlylOfoKidr Nexts mhe rdedvatlioped diupbactthiec glasst ant -
frequency characteristics of the black matrix_ |ayer were rreazgred. The

reséPts asHEDPPEF#Ee r ddnddcetediry fthe Aottpd hthod dHeusenddsur@ehy was
dentical _tg.tha l.oye t.he . a Js .col gur l.aye Fl gure
5 and Frgdr 01 1 0%, SRR Hnl L el p R EREET SRR RO Atk B eRER T 2
omtted. RadrcsmpoYiason §@M pRalkeIP! r@rRdnE0sn ttheS reXPeF istFhce s Ack
resi st enploying an acrylic resin (Black CK 3001 20 manufactured by Fuji
Hant 0) was sel 8beefli Inorf crmingodpparatsisnpf ethe present invention provides
a composition removal means which faces the roller surface 52a2
25 opposite to the roller surface 52al to which the coating
compostion is adhered, whereby the surface of the composition
supply roller 52 which advances into the composition supply tank
91 may be maintained always in a uniform state, such as to prevent
the occurrence of the aforementioned unevenness in the coated

30 film.



Ato D. Sanples A) B and C had carbon contents of 12 percent by metht Pﬁ d
sanpl e D had a carbon content of 20 percent by weight. Wen an alt rné“ gm“
current of 5 V and a frequency of from 100 Hz to 100 kHz was applied to

such samples Ato D, they were found to 25 have resistivities of within the
range of from1l.0 x 1Oz to 1.2 x 108 Szyzmwhich is within the range shown

by the present invention, as i1lustraféd”in Figure 11. From Figure 10, it

may be considered that a relative dielectric constant for the black matrix
l.ayer of BrigledlascTiptignsef i thendiTem™ingdhen sanpl es whi ch enpl oyed a bl ack

Sireorts! wer o BEEER 00, 380 AL cTin e TaSRAL, iaiFL Wligher 1 1 G8E e gt
2002 -40 gekbrediGita3agPLes COBT Bofotined 196t 69 R Wikt énﬁfodﬁh@ﬁ{ti%gth*ése- It

can be confirned that there is such short circuiting by optica fects in

t he form pfeghits inventébrctricity is applied to a liquid crystal panel. 5
Figure 2 and Figure 3 illustrate variant forns_of the colour filter that is
il Tustrated i nERiR e21,15andl ©CHESE—80CBHLANEL | view whichr ifldastrasesolaour

filter 1000 i.n the constitution of the hlack rix layer..A colaour filter
2000 1 ' PG raBBTE pE kbfme fis iyt Thb ot BEEGHHA G ier | o o
bl ue and fegfsCcUYHEiAENE AYET ids@nd ¢alvenfidd)/ter 3000 in Figure 3 has a
bl ack matrix | ayer éoonmﬁchﬁFEWQBnpgseg O?Hoberlaid green) red and bl ue
col our | ayers.Figutche3camsstat wirogessettidmaicovboew Wwhithrdldustrated 1l aot her

regards identical to that of the colour filter illustrated in 15 Figure |,
no furthefUkiciedi |exagpleueh Vhei aPrstichd opf ofhdheorslipur i fikier ffe the

i ded. ' Fi i - i onal vi ew whi ch
PP Lo SRR REh ot B bt T hE D, S ocL L orel o ons of 1t he
20 present invepgi@n. A 8l ogr EpddelseAQ9@nROSSEREES whiSHPPOL st dTREber

100, a transparent conductive |ayer 500) a col our |ayer 200, and a bl ack
mat ri x | ayehen®ticadng shehcdressiicutdnat bf ushon]O@ardlionr! dillgetrhe basic
constitution of the colour layer 200, is . identical with that 25 of First
Enbodi ment . Thiis84Hfe thi dRneds GFOSSTSECILonR]| Yiaw 20 ich 1 btratesm to

L0 PSRIEEII0 X EOME: Qo Rl oo SMBU T FRAPL NS,
oA 8L DI, kol comnatasingteg e gron ey > o
dielectri&rive]ydltmgm 200%e fof the colour filter of the first embodiment

of the present invention.

Figure 7 is a diagram which illustrates the transmittance -
drive voltage curve of a comparative colour filter.

20 Figure 8 is a cross—sectional view which illustrates the
constitution of the sample employed to determine the relationship
between the relative dielectric constant and the frequency.

Figure 9 is a diagram which illustrates the relationship
between the relative dielectric constant of colour filters

25 constituted with the employment of different pigments and the
frequency.

Figure 10 is a diagram which illustrates the relationship
between the relative dielectric constant of the black matrix layer
with the employment of different pigments and the frequency.

30 Figure 11 is a diagram which illustrates the relationship

between the resistivity for the pigments employed in Figure 10 and



-41 constant of the picture elenments 200A, 200B and 200C are all mﬁthiﬁ a
range of 25% of the nmean value for the three col our elenents, anal 7 JUN 2002
preferably within a range of 20% of the nmean val ue for the three col our
el ements. 5 The characteristic of Second enmbodinment is in the projecting
portion of the black matrix layer 300,_dghat is to say in the upper |ayer
which forns the black matrix | ayer 300, a part of the |ayer (projecting

| ayer) 30 i j ects above the colour layer 200 is fornmed with side
surfaces &ﬁ?gﬁféﬂﬁﬁﬁgﬁ upwar ds. Such tapered 10 side surfaces are formed at

an angle of fromgletq289iw td rglasenestishdinevsewpartiichy erbefrafd and
preferably at an angle of from45 to 70" with reference to the supporting
menber 106chématimldygltheotoilnuti fiel tér safchthei decendf embed naraeds’ &he t he
angle of that portion of the projecting |ayer 300A which is 15 different in
hei ght beEBﬂ%%ggtkﬁﬁﬁptéﬁa-nay readily Iead to poor alignnent. Moreover) if
the angle of ipeli t:he si 1} i.S..J.ess .t ha t fil mbecaones
too Thin at thggé%ge:, ?éué% tia??g%\ghé%coﬂr%ngﬁ 3’&%@ &&%%Bosggﬁtgﬁéaﬁa@e
light bl ogkiDghraRer bireshe MosEONE dmbidd iteaef bf MHe Prakehki Anvéhei font r ol

of the wwdth of the 20 patterns during manufacture beconmes difficult) and

t he reproduci bFiguye of4t s di nenssorse arivnadgedewt whdehgni ldersdmasepoar. The
foll ow ng_describes the t hod hy ich the taper,  is added to the

proj ecti nGUFESRE ¥BDLan mf:ﬁ@nbp ck tsf‘?C)Pnldaf@{%Oﬁ@@.en?SO arihsu LTRSS ds
have been-ﬁ?gﬁégﬁ{ed in this regard, and a typical such nmethod involves the

provisionlo a ‘gap between the photonmask and the surf ace which is exposed

to {gght. Morerspesd figaalilsya @newniteraeliloustroted then thped0d ~shdpge gr mal |y
di sposed between the surf ace which is exposed to |light and the phot onask,
but this 38beiookoumllaysreapdntieel bladetmedemx208y&un and several hundred mm
before exposurg.to light.. If such (nethod i s enpl oyed n the J.7 JUN
2002 -42 - mat F%Teig]%xlrﬁ)@éh qx(plfaingﬁpfyt%agriagh e fﬁ@t‘%ﬁ*&&é&e
causes th i g S r r eat t €; J I of

t he photogﬁéé,BgugﬁQ?hgpﬁﬁﬁgkbgyg@kgfq@%%aﬁ@% Ibdﬁ?ﬁgﬁhigﬂﬁg$%§ég?nﬁ§ t he

tapered sRaperé |13s5tisalsed jeotéd Otd et Mibbdayet pgument .5 Al ternative
met hods of formng such taper include for exanple the enployment of surface
ref 8 m ng agenfFigere sifi fisctaamesspactdiver viey jafcrtbgssai nememprry aif ddeween

the resist,.laygr that is exposed _ to . light. and the.transparent conductive

| ayer, tthL’Bf%&gi r?d’pér@EPFaiorf dtébereg”orfadnt%[’tpéﬁilﬂﬁml@ THE R TFRangl e
of incIin?nQ%n%ﬂﬁLaforenentioned side surf ace of the projecting | ayer 300A
may be selecte aving regard to rubbing conditions and to the direction of
rubbi ng. Figur8igdrantd7ki gur @igdrel 105t raake crassaséc fiona ofidwie wiriehent
enbodinent. In the colour filter 5000 in Figure 13) the 15 black matrix

| ayer 3001itustrated i epragesst orimathent ofmatienc efodhel djidms2oWmenaddieri gur e

14 pllustrates.the constitution of th l ourfilter, .6Q00 i h the black
mat éx Ia§é§ﬁiEﬁ?@ﬁaﬁé&pgﬁrﬁéﬁislt}uﬁqﬁétgge%?a§}$ﬂfﬁﬂlsrgg SﬁgF%ﬁ%g col our
| ayers wi t hout ri fereise gof i 9l agk PLENEMNM - cSHSDI fWienal bdAtdeaimt bF X dryer
300 is 20 formed with a tapered shape in the side surf aces of the blue
col our | agenstBfOA)ombif cbhe sndiar menbabsvef tthe @pprerfamingaepphratusfoft he
col our layer 200. . , .
the fourth embodiment of the present invention.
Figure 19 is a front elevation of the film-forming apparatus
25 of the fourth embodiment of the present invention.
Figure 20 is a plan view of the film-forming apparatus of
the fourth embodiment of the present invention.
Figure 21 is a side elevation of the film-forming apparatus
of the fourth embodiment of the present invention.
30 Figure 22 1is a side elevation which illustrates the

construction of the transport mechanism of the film-forming



Third Enbodi mrent Next, the third enbodi nent of the filmformng apf)ygfuﬂszoﬂz
of 25 the present invention is described by reference to figure 16'dn

Figure 17. Figure 16 is a perspective view of the main nenbers of the
filmform ng apparatus of the present enbodi ment, and Figure 17A to Figure
17D are cross-sectional views of the precess of the 30 formation of the
film ~1 7 JUN 2002 -43 - In these figures) a filmformng apparatus 1 of

this enbodi i rat in order to formcol oured resi st
l.ayers upghgggét%%riﬁgggﬂggeg récfgﬁg%¥§r'glass substrate (supporting
menber) for th@ig@k@uesfabtar fréfd alotadidil Of ahed coRELAIGH A SO A
filters are cut fromthe glass substrate. The filmformng apparatus 1
possesses harizantpbr t trassfere weohlanismanspdr t $he nemaaspopt bemeokdreikn?

(gl ass substrate% wjth a surface to be coated 2a f aci ng downwards, and a
coating cAnpBSEFRERA difppiigUkBadd: 4 which is disposed below a transport 10

thel b for the.; to. b . ich i i fi t
b the coat i ng TeBHRBSEEl 7 Rconahr SueYelr < e ol b8ueT, P ¥ R " °
width of trhemtfereirayf lapRalrAtliy- i 1 Mudttate@ass Figitdurge 16, only a vacuum

chuck which comunicates with the transport robot arm (not illustrated)
whi ch noves hofFigunealby iat al¥rohé¢ eildestdént bf theanspstregmatiildw work

illustrated.gs the transport .neans 6. Moreover, the coating conposition
Supply me&Hids PETREI M08 {6 RTIEO TR ADBERBIS SHELETaBEN ol (Regure
illustrated), and is a rectangular nozzle with a slit 4a in its upper surf
ace, whil & the surf ace upon which the slit 4a is forned is |ower than 20
thejgnd of thersikdeesasf igces @foskheebzdhel Pleh SHidw r@cessedupofrdHN
forms a coating conposition supply nmenber 4b. Thus the coating conposition
3 enmttedfiownvohle slide awmberf of stheefidnf-dorming nepparatiis ¢bhustrpted
conposi tiqgn suppl nber 4b and then the surface tension of the coating
conposi ti df glggﬂéegfsuch coating 25 conposition 3 to swell up and be
supplied, suchgt t nt pLied. i | r i rect] \Y/

regul at ed. Nbrgggg?? ?zi I%gornteénbcer?%@?lshggf%rgalgnv -sh@épe@%r%%%%}rﬁeﬂg}&posed
paral l el worragligthgember ebf hehe st demof orntiaigt rappapatis Pat hustrdted tite
menber to be coated 2 in order to act as a separation distance adjustnent
30 &hd malfagvnant®. neans which adjusts and maintains a specified separation
di stance between a | eadi.ng surface 4c of .the.coajin J. UN ~uut -44
conposi tion suppFyrhes néS4aréﬁdlt§ﬁges‘iﬁl¥5té5@%tl8n%£e dc‘g§fé’a ‘Qf;,t NP n

t he upper c (ayidi f tk f .the:Laj nbers 7
support 1 REHoghodf (e UnCEBmmEE ARfiatus! BRLISERRAD iRUFIEE TP
coated 2a duri Fgghrandqorilsaki pran Miew bft tite Werebrsbl 4de & f7ahe of ot e
transport reference plane |a for the nenber to be coated 2. In this case,

t he separ 8€MbAr di btasierat@d Hay Kdeurehé8upped ElgyrencdSBralsaml R EfN ng

i 28751 4545 of ¥R 55 R g R i i olRERR, O e, e bO R AR, e
10 | eadi ngpgUEfie At the 38015PSUWHE @68t 1RE RRnbea! et 2 mheR Lherrauer to

be coated 2 passes over the coating conposition supply neans
18.

Figure 30A is a plan view of an alternative doctor blade to

the doctor blade illustrated in Figure 29A, and Figure 30B is a
25 side elevation which illustrates the disposition and constitution
of such doctor blade.

Figure 31 is a plan view of the doctor roller, coating
composition supply roller, and their drive systems for the coating
member illustrated in Figure 18.

30 Figure 32 is a side elevation of the doctor roller and the

coating composition supply roller of the coating member



4, as will be described later. Next, the filmformng action of the
filmformng apparatus 1 is described. 15 First, when the nenber t ol e JUN 2002
coated 2 is transported by the transport nmeans 6 at a specified verti cal

and horizontal position regulated by the rail nenbers 7 as illustrated in
Figure 17A, and when the |eading side 2h of the surface to be coated 2a
reaches above the coating conposition ply neans 4 as illustrated in 20

Figure 17B,, .and when the_ | eadi ng side 2b of the surface to be coated 2a
t ouches t hd IM53FAREA cHhHEUNE0AB3) the transport action of the transport

means 6 is sto egpotaril y; 1:S. e ti : si{iion 3
expands | at eram{%%é‘t&eg?oggu?faﬁ%gﬁgme%%ﬁ) ‘?gmg&?%@essegﬁféhea%gi@ﬁgﬁge%%%t ween
the | eadi ngayide Abmidr 25 k@ raved ace ronlie qeated 2a and the | eading surf
ace 4c of the coating conposition supply neans 4 to cover the entire area
of the |eading Kigyge284 As a rdisagnam ahjchndldyustpatery theeactiomfof he
coati.ng conposition 3 is form%d g on the enti%e area of the |l eading side 2b
(prifary CPHPARGLhYSamples@TiRe €03 5ing MEBPREs been achi eved, the

transport neansg; S hQqr i z : e I coat ed
7 ANSPOTL Meang GRS UIEI ST LAgatah VRYERTR LA e JRIE L9oben op°
this case)pdtieencnd aoa®ing cmpose tdbnbaipmIsnrbEeSWnld 8R6 dRxthe BPaded 2a
and the | eading surface 4c of the coating conposition supply neans 4 is
previ ousl yi detstratedigin thigures@8i oning of the rail nenbers 7 in 5 order to

mai ntai n that ate in é\,hi,ch the | ayer 3a _consi sti n? of the pool of the
coating conpositidnes 3& fi§r ndl U t REAETAT qWB1ER pil rddesa @hd the

| eadinng sufyf 3 r i . \ rat t
meand 8 and tngaffre WaatECor ohE LOMFY S BE B0 Bl SEbRRTEDY e
coating 1Gex@vROShEa®$. supply neans 4 are set in such a manner as to
prevent the interruption of the coating conposition 3. Thus as the nenber
to be coated 2 KigurealdSpdst ed,dingranowhiol [ayestrztess thet erededivnshigone a
coating | ayer 5b u%on the surface top be coated 2a (coating conposition

ext ensi on%%"@@gs) heyfPatdR8e CRRBASE hkohefRRR 1 V1 5Te blefe t ERe 2CAALINE

conpl eted | e t ti.ng LI Vi t
coating | adyogrﬁ)ogg%lﬁ%i %%}Xog‘;al}nir}fo(%(ri%?t ﬁ?c&ﬁgg@%g{éé%@tﬁd lalrsrﬁlg??ﬁg%c; apgd in
Fi guse 17jiglire gppunt of coating conposition 3 that is supplied fromthe
coating conposition supply nmeans 4 during this period is set in such a 20
manner as to bd igyrevaBerss tao anessagechiongl tHeve odtiichg iddmsdshrtedntize t hat
is consuned f er. 5b.. However, even if an excess amount of

h t |
the coat i @W&%Bi?&l &%aﬁq%g r§ﬁé§ﬂ eﬁ?l]sq_fch excess anmount of the coating
conposi tion nmerglgy, {drigag biakaaupgﬁwt B¢ sirde SMdRGe3oRT skBB Ca‘at%h‘s"t‘ﬂent

conposi tion supply neans 4 25 su t hat such excess of the coating

conposi ti arechatiden ndwedlfarom baetbrdsurf ace to be coated 2a) and such
that no variations are caused in the thickness dZ of the coating |ayer 5b.
Thu20i n the pr dSigureeddBdisBnPlan colW 8§ LAY FomnPsiis ipBr 7P BAIBSFHNBYY ng a

et ween « MaRateR ¢ BBEtasd G LAR € B Cat i ng composition supply member
4) or in other pyghgde) @ fid i Slan view of the doctor roller, coating
composition supply roller, and removal roller and of their drive
mechanisms.
25 Figure 41 is a front elevation of the composition removal
mechanism of the film-forming apparatus illustrated in Figure 18.
Figure 42 is a side elevation of the composition removal
mechanism illustrated in Figure 41.
Figure 43 is a plan view of the doctor blade that is
30 disposed in the composition removal mechanism illustrated in

Figure 41.



~1. 7 JUN 2002 -46 formed by wetting the surf ace to be coated 2a W thh jUnNe 2002
| ayer consisting of a pool of coating conposition 3a and by extendi ng the
wetted surface by nmeans of surface tension of the coating conposition in an
unconpressed state, without having resort to the 5 conpression of the

coating conposition upon the nenber to ﬁe coated as in the roll coater

nmet hod. Moreover, if a filmis f or med 2 itially by the use sinply of
wettability, there is a delay until a stable_ conpletely wetted state is

achi eved, suchFigare t4fe iSeddsagtienrl Aropt ehevatiomed tthepeompediddoma is
not 10 conpl I tt at t.he i.nitiation of filmforpation,.such as to
give ri segﬁggbﬁe%\ﬁﬁeosfgdﬁ% tftﬁgmf-ifpmmlg‘i%ra??ﬁrsa%asl&r]l}lsgﬁ%{%&i Mt &84t i ng
| ayer 5a kg first formed and the coating layer 5b is extended from such
origin. Thus such process consists of the extension and expansion of the
coating | ayer Bbglne t4te id evtibndd eide heleswatfioaceft ¢hei oompeds iStioh

coating layer_5b rather than by the enploynent of an application process,
and henceSHPRLY Hiaddknddd ugrated nd doIrSg4tayer 5b is not affected by the

application of r.e.to_th er he .c d.as_occurs.in the roll
coater net hod. FW@%&& )ltst?ﬁxi og"frfqﬁgtéscﬁégwrﬁﬁé%_g‘%‘itgl%gr%@fsﬁb?a%lé“@_fg 20
the | eadi a%g&é&% 46e0% i L her Chri N hppaFReSs L DustHaRkd TRaPSnfpe Wal.Ch
corresponds to the effect of the roller surf ace of the coating roller in
the roll coateFiguetddd, iare pomiicded of TAuBl o chhet |elyioh dddssstates ahea pool
of coati ng_co osition 3a of a specified thickness is formed between the
surf ace tolbelemmatd@nzacidionngft hle| Sadmnio HuiEa@@racatusel heshratedt ace
of e coati sition that is formed by the novenent of the nenber to
be i(gat edlé fggfroer%d in a position at which such shear surface of the
coating compospii-@fk 48 B8t aahd@Gidrd 0By a afMow @hhat | @i d j1N8sekat&s Ghet he
surface of the leading surf ‘ace 4c) or in other words, 30 a position at

whi ch suclii sheformatrifonaee tabnt boé d¢hat fogmedommsigt iapparatust i bl dettaddoy t he
adhesive strength of the coating. ~I | JUN 2uu~ -47 conposition to the

| eadi ng siRfFbE&ed8.For this reason, the thickness of the coating |ayer 5b

is determ ned t he hal.ance among the_shear e det.er.n

vel ocity of megﬁlﬁﬁ _4 f l%h% %ﬁ)‘é’% pg Bepﬁoa"atc gEg,W}ﬁ%l ﬁﬁ@??y@%%& of
thejgoati pgiR EOMROSIdN Qethient B¢ tHel £3¢R-1OrmMiheC APpRGtatas altudt@rtd f ace
tension of the coating conmposition, and not by the adhesive force to the

coating conpBsgureori8&supply nmeans 4. Moreover, as the coating conposition is
subjected to a_light conpressjon history, the residyal stress in the

coating composFLERFE | 30hf t] [Fd@MFewdOh &ls REPEFESEL ¥R e GEPEETSCENPIAG fi ne
ai r bubbl | ngl.uded, | cQaLl o] ifdon.. | hj .t hose
factors wﬁ?%%‘[%f% ec l%ghgu‘g?%gﬁeo%%gf r}tqﬁgl ???rrﬁéglaogg a%?ghpgft %P@r my t hose

factors Webehimd expparhaitasl i 11@setagdlin @igufew g such as to enable the
stable formation of filnms. 15 Fourth ~bodiment The following is a practical

des@®i ption of Figerd obtAhisnbodinessrsertieoraliviey ovikicly hbbistaaiesom t he
resent inventiaon reference to,t.he appended fi qures. nera .
E)Io_nstitut P&ﬂegodﬁ%ipgg{" t% Sgﬁ'ﬁgf’n 1"d'l‘:%t hgspcgﬂg'_fl? u%yonazﬁ G?!’lgmat?)mlé}%s of
this embodbaRpitis €565t PEELY iheimERnee 1@, Fropife 18180 fd 94 €cross-

sectional view of a semiconductor apparatus which is formed by the

film-forming apparatus illustrated in Figure 18, and Figure 51C
25 is a cross-sectional view of a glass substrate which is formed by
the film-forming apparatus illustrated in Figure 18.
Figure 52 is an outline constitutional diagram which
illustrates a roller coater apparatus of the prior art.
Figure 53 1is an outline constitutional diagram which
30 illustrates the coating member of a variant form of the film-

forming apparatus of the fourth embodiment of the present



21. Figure 18 is an outline constitutional diagramof the filnfornj
apparatus, Figure 19 is a front elevation, Figure 20 is 25 a plan. 5ngszmH
Figure 21 is a side elevation of the upstream side of the transport path.
In these diagrans, a filmform ng apparatus il of the present enbodinent is
an apparatus for applying col oured reslgg_(coating conposition) to a gl ass
substrate (nenber to be coated) 21 for e .1 1 JUN 2002 -48 rectangul ar
col our filffwﬂﬁﬁﬁg a work supply stage 31, an upstream work gui de nenber
41, a coatlhg ér 51, a downstream work gui de nmenber 61, and a work

di scharge nenber 71 are di sposed, upon a marble base 11b which is supported
by legs 11la which are provided 5 with air danper nechanisns, fromthe
upst r eam tRegthModewfisrr €arryinga Qutathpoihvemtionllc of the gl ass substrate
21, while a transport nmechanism 81 (transport means) which transports the
gl ass substrate 21 according to a predeterm ned programis di sposed above

menbers d J tomthe upstreamto the 10 dowmnstream In this case,
t he glass%§3%§$$§P8&§%€%%ich is supplied to the work supply stage 31 is

then transport eg ghet N@ COQtiNg drRyERekeoLidhdN tHewSUHi&se itlgug‘ir‘fi?éléed

2la at a specified position upon the roller surf ace of a guide roller 42
of the upstahematwoaklguilte codmhner f4ltedhof etichprgkans smsttriame 21 is 15 at
t he coating menber 51 and at the_upper position of the conposition supply
rol ler 52 (coatiued é@hﬁ%iﬁulaﬁrsbﬁggycqrtﬂuséﬁ)Ofm Hransparentasaprart §héd by

th id I ft Kk i d nber,,41 | b

aut de-r ol 1555" #P0 e caRRSBERERF R IREG s TaTRE, 30y FpREh o B5: Fadedy s
of col our age20 theSupdids nefdmifer 100, by CAMACTaydt R00hah £ARLIS"Gormed
conposition) and the substrate is further transported upon the roller surf

ace of theimpm dder dirbrspéfemd ddreludtdwmst leper wodk, quiblackemasrigl)ayert he
wor k di scharge nenber 71. Various types of sensor are nounted upon each of

t he 'RenberddD5 298 3uPROtee A YooriaNed &0Famhich cavery e deniRBeRbes @Bnsors
il t,nat i Fi - Fi lied teri tecti

Sha whi on U S0EUFRAOHER 20 s Fhe PLERR A G L5800 2 s uppi Ted

material positimp debeekt ORe SRR 3D WA T3 B o6t Sa A% RasirkhengPhss he 30

|
supplied gl ass substrate 21) are disposed in the work supply stage 31, and
a verti calsybsgiraiten (dereekampl s£n3059 4G hasdhi minufeicdarsdt bg thelCérdifg Z002
-49 vertical position of the glass substrate 21) a velocity sensor 41b
whi ch det dampang -speed reduction of the glass substrate 21, and a position

det ggti on sens 4 i.C e jti i I ' i de
of the ol ass subst v dus: aEh °30c RRsRER otk ed WPl el SI%hRRS,
upper posidgoan ofrddie ¢QNPGsicitiu@e SalMentisol 2G0B 5dnd ana udi s@seditbutde
upstream wor k gui de nmenber 41) a conposition cut-off sensor 5la which
detects t relementsng200¢ oin t Ispecdfipedi tpattedunsm suehcorpogiasiadn stppey
roller 52)_and a,level sensor a|b.whjch detects the |evel of the
coloured_rEEﬁ@ﬂgu#ﬁrtﬁgpﬁonﬁBéiF#Bhp%éc$] ' paiﬁ?v@ﬁ?ﬂ?r§uﬁﬂpmggg§u%a0A’
CoNposi ti ofpdo thg Aak! @Qenﬁméﬁélé AT e W POs & itrﬁeclﬁfaﬁhbgg, ”Eﬁé?ef
51, a position detection Sensor a whi ch detects the position of the glass
sub20r at e prefalrabby hastwesn ¢.reapapanded . 9oumhhén dohicinesam Witk thei délmenber

61 is disposed in the .

is less than 0.4 pm thick, it is impossible to achieve
satisfactory colour properties, while if the film is more than 1.0
pm thick, the resistance of the colour layer prevents the
achievement of a sufficient effective voltage.

25 Moreover, the colour layer 200 has a relative dielectric
constant of at least 2.0 and preferably between 3.0 and 5.0 when
a 5 V alternating current of a frequency of between 1 kHz and 100
kHz is applied. Moreover, the relative dielectric constant of the

picture elements 200A, 200B and 200C under the aforementioned



15 downstream wor k gui de nenber 61, and a position detection sensor, 71la

whi ch detects the position of the glass substrate 21 which has bead 7 JUN 2002
transported to the work discharge stage 71) and a vertical position
detection sensor 71b which detects the elevation of the conposition cut-off
roller to the specified position) are disposed 20 in the work di scharge
stage 7i. Transport Mechani sm The transfdort nechani sm of the present
apparatus is explained by reference to Figures 19 to 21 together with

Fi gure 22 condiki gng esPRil@DeFivdthén22 range SoflerBpvRriomOrthehinehni A Ugd r at es
the upstream side of the transport nechanism and Figure 23 is a front

el evati on forr the thres rpicttiuse eof emeémthorardomralf erablp fwirthimaas rahge tdkse

di agramns) t uide rails 82a and 82b are arranged fromthe upstream
t owar ds tﬁ@%go%EQWrééﬁ1HWaBoWﬁTgﬁd Qroﬁkﬁ TR aRdpEREE palements . ankhe

furt hernor re.lLs C : 8 . = ween, .
supporti ngr%aﬁpﬁs?%gcs an% %%ﬁﬁlonﬁltfehg (a)'gtl}arbéi %ésg)#ﬁ%eﬁdg"%h%ggﬁéﬁ g%tz%\l.l One
end gf theupeeguestiaft Béwvever couberied alhr @Lfte bR eSUPROT EhddrENhEi R2d tO
a reduction ?ear 82f, and the reduction gear 82f is connected to a drive

shaft 82hddelactric anspstantrenbercaghi i npiotuld2gel enaritisleca S wWoredt

contains a precision ball screw engagi ng.the screw portion of the screw
shaft 82e VARASRAOR N 1Py abdSr CAPERBLHNS 2Bht A0, (BHEHGE AFERRNYS dYaSed

upon the af 2e, .1 o] #gﬁ rizo nsf.er hapi The
slider 832%%2%% atogs %\(A)ltcﬁufa éﬂ&er e@@b onlp{o%éo%?guilge_ ﬁgelcl ?&%ﬂve _

Mor eover, dibéestrercohdraandof tid delofaclayert MD0YYEdEesaithad2l. gOMAI cat e
t hrough a supporting plate 84a of a vertical transfer nechani sm (position

fixilig megdertnbczh dapadii spoeedfi fheuehl cumianer esomest vexerlazge hsugoi nt

b th t.path. 11c. In thi , _1he r.otar. ' ft dri
T hat 1 SPRL( RBRCHE] Srvision: PaRERS: hntiber oS HICH BOLYETR st the

haf t: i i I i i I
movi ng-  ne SEger S egroges e NI, WORLEPRLS S hatith nd BrLtgously

screw shafel] efiéfts aarebBermeieghd 82hei pispueadedoméhe sUPEOrdde’g dMithd2c in
such a manner as to enclose 20 the circunference of the end of the screw

shaft 82ecolbiire fdtl tee Bmbosthat ehble ofefifhetive ewodhage 82e,the r Ubekd sheet
82j&hs pl aced, o unit 82d in such_a panner as to encl gse the

he supportin . ,
ci 1 &finf or STESTET | HEDPOSEOUCERA oThthE e BuboRar | DR ShENCARERES ¢
noder at e &%%iahgﬁgzgag%%gégé?g$ﬁiﬁ£§g' af?lyphe slider 83a with 25 the

supporting unit c ree ait cylinder mechani sms 84b (vertica

transfer means)Thar & fackedndtrikhe dyeper3oiur inclagieefl ndie Sgmyeer tdndy wplwd e 84a
such that | eading end of a drive shaft 84c of the air cylinder mechani sm
84b f acePigBAALArard ATPOR B6r BALOWT Nk A&ENERuck Rt BV 24 teFNeEhing

| arger than_the. glass substrate 21.conruni it e adi,n f the
i Ve shafl"548t LA oRgh TRUEION, 92 ERWFRR {00 H 4nd) p00 e S5 198 ed ()
freggto mMmwethd wilekidinb etk ONSrerTBG0! OMRY raudl bt aeerPhbft PEe Ak RAEEEX 86
forms an adsorption surface 86ba (vacuum chuck surf ace)) and by exerting
suction wiltalyem t306 dlsudeteane 186 tshrbifghR i parsl whiZ hx cb@inuminc aared weher t he
exterior, the adsorptjion .
relative dlelectric constant of the black matrix layer 300 when
an abovementioned alternating current is applied is at least 3.0.
If the resistivity of the black matrix layer 300 is less than 1.0
25 x 102 Q-'m, the electrical conductivity of the black matrix layer
is increased excessively, and short circuits may occur with
adjacent transparent electrodes, or short circuits may occur with
other opposed electrodes which sandwich the liquid crystal layer
which is not illustrated. Moreover, if the resistivity of the
30 black matrix layer 300 exceeds 1.2 x 10° Q'm, excessive voltage

drop occurs in the black matrix layer and the addressing



5 surface 86a fixes the entire reverse surf ace of the glass substrate ﬁh

t hereon. Moreover, the universal joint 85 forns a ball danper whi cbl ils J 2002
conposed of a spherical |eading end 85b of a shaft nenber 85a which

communi cates with the | eading end of the drive shaft 84c, and the bearing

85c which has an aperture which 10 corresponds to such spherical |eading

end nenber 85b. Hence, if for exanple,-3%were are variations in the

t hi ckness of the glass substrate 21, and also if the upper surface of such

gl ass subsiiatae tboi 55icd AFe! doerhdad.f a4ere SPHrtUPuIBFSH! i Rhe8B1RERdS tO
foll ow such inclined surf ace and the upper surface of t he gl ass 15

subst r at e reAtrdxdlayer ddsshpcken thanf theecdlaarol ayére 200yckhel gde b8Gwaer hel d

securely t geg} er and r,etgli ned t here, Mreover, when such adsorption
surface 86H18 DIREKINALT Hhe ajleds #ndubhe r eRROSINE WAAIDE Ml e Ogleasof stbet r at e

21 is positi r I r of th uide.roller 42 of the
upstream v%ﬁ'cl%rﬁggl ggexhé&%e@gfl,rat%ﬁeﬁgg&gﬁ fne?é%o%(ﬁ BRL R ey cepdidy Eﬁ%dgl ass
substrat e £l gmytbei hehdtfgai nst the roller surface of the guide roller

wi t hout any interval. Mreover) because the adsorption surf ace 86a exerts
suction upon tMereovere riggi erdexf the acdievse ther f ramge obft hesgkassity
substrate 21 and hereq¥ retains it, the central partion of the 25 gl ass
subst rat e SPEGIELGAabR 16 FRERGC ihen thee PEPRREL Kam&fr 2EDOR ins thesbladked on

the roller . FUrt r if enkSs Liferen ' e e petyeen

t he gl ass néautbrg rgt%gggl%ggd Sphg?{i:haékbgfcg%éeﬁ8w ﬁgrﬁ}}égﬁ)ar%%}{q nPO 46

t enper at urRre@ALOBYUKe UPRD Wwith Hefleragtet 8obERE OB AL 19k 1RGe8! 866,
substrate 21 because there 30 is contact across the entire region, such

t hat!0t he eand rpreferabayebefwedre Pl apersemst bat eeighntmi arsd | b5 t hbersamte by at e.
As a , 1 2 JUN 2002 -52 - consequence, variations in the formation of film
whi ch ar e "&38&&dWhihi F¢ ngej i"*ﬁet}élﬁ)‘"éir Fatrdx hayer 300 face to be coated

21a of the gla ra 2 u iges 87t te 86
are fixed m@th%?ﬁéﬁngéa ﬁ%g%égggnﬁéEfﬁg_%%§%méﬂ§gEiguéﬁgbggfgggﬁfyfégr,
left, and ydtgeensw.f5 gaesand the SuPPeRiding M@t RoBdapaitibubatide rehd ers

a di sposed upon the guides and guide rollers i sposed a e
87a d d th des 87 and d | 87b d d at th

| eadi ng ertid fefrenne iguitbésksgss Merteeenr the bihok asatsior lagehaiiG andsthe
nmounted upon the front surface Qf the supporting plate 84a, which is able
to 355 D& tgggﬁ d

tect RYFEUTE REFMERYR 29 ofn UhuBEChI B9 EM gare Sl RuBybRYST St age
Figure 24 4 - Vi f.th % stage 31. The work supply stage
3l is disﬁ%§%§hgp??hgf€§§¢%3£¥ gg??%%%%%@ﬁ%@ #'the filmform ng apparat us

11, and franes 1§Raptetdi v ¢a}dr MOUNT Ckdif2aa 1l hef MRRe os Ui ftraespfert
supporting plate 31lc of the work supply stage 31. Mounting apertures 33a,

33b and 33esimi Shichr 8sprony bied mdsim,spndngs rpPTowimatiedye betweer eF0Girk
formed in the fr s.32a and 32d, and base pins 34a) 34b and 34c which are
directed t%‘éﬁ&gaﬁeté}%s substrate 21 are mounted in such ~20 nounting

apenjur es 33a, 93b f1d oddfg HBGchIBe$! €86 AELAOE OF aﬁtﬁﬂgf@ U f1ligé e

positioned within the base pins 34a, 34b and 34c and gl ass substrate 21
i s | oaded agdourt fiéltemanex0Bahich2hs abhbusditedhiheFigerarkea 31d indi cated
by the dotted line forng the area in whj CQ th? gl ass substrate 21 is

| oaded. 25 Thudh wWidieTt RE dRAEWN pt v opigle)  1A00 | A BRPEOXAMATEAYCREENE®Dr t he

gl ass sub t t | gss; suhst.r 1 { n,con f M

chuck pl atsge(_{(ﬁygt ﬁgenddeggggsi%on_l%f b@ﬁec%ggg pllsfls?glirgsd 32& a%@?ﬁnglvb{rzggver,

t he supporgpgataephatameXtod aﬁénX@fé g0atHesugipde tohgtrvindeas 208 1b NelxitqQuehe

springs. Thus when the chuck plate 86 is 30 acting as a vacuum chuck for

t he 2§l ass Eibsianer 25 pattemiade by( normalN plowolithography, and the
transparent conductive layer 500 is formed.

Next, a colour layer 200 is formed by employing photoresist
containing dispersed pigments by the normal photolithographic
process and by development technology. The red, green and blue

30 colour elements which form the colour layer 200 may be formed in

any sequence whatsoever, but the following example describes a



-53 force is not applied to the glass substrate 21. If an el ongated giﬁﬁﬁi
substrate which is | onger than the glass substrate 21 is enployed,ul 2002
gl ass substrate is supported by the franmes 32a to 32d, and if the wi dth of
such gl ass substrate is simlar to that 5 of the glass substrate 21, no

adj ustment of the positions is required. Upstream Wrk Cui de Menber The
upstream fl ow wor k gui de nenber of the_gégsent apparatus is explained by
reference to Figures 25 to 27, together with 10 Figure 19 to Figure 22.

Fgure 25 | vation .of

f I b fl id nber.
Fi gur o o6 1Eebd oGS BuBhi ) whiGh P RN R SRR HER, tRE  e
member ) angn i QUrRn2é reda SFOSSSEL gl view of the upstream flow work

gui de nmenber. 15 In these figures, two sets of ten guide rollers 42 are

di sposed at eithirstendresisthecbneasmiord ped hpikmeht tike apsltiedamyoriegui de
menber 41. Here, the guide rollers are disposed in tw sets such that the
rol | er sur$uRrREEingamembene Qfuiand tol the srapsparent aonduspove raxfear &00e

pl ane. 13 for the gl ass _substrate 21) i .20 and the w dth of such guide
Poll et s i SD% gneahe'y t LR SRR 9803 oI Moo OFr £hey Rolily cadtpMethofle @Fds of

the glass g x{a%ti@eg%’ gpd ﬁh@us}‘é@rﬁ-féﬂﬁﬂéi%?‘;ﬁ%ﬁggf%%ﬂ guyire ?}ge tpr}%s?ﬂqs of

the gl ass substrate are |l ocated at t he ‘rolTér “surt "aces

42a. For thmeentdanon) The tdnids cadey, ofhd heedl pigmenbst dakeredr en2%he
uncoat ed regions, such that nost_of the area of the glass substrate can be
ef f ect i vel OREENIBFedMakbr BOvef P beyate & adhesubstr aPégpant s dindecmoye

iti d .th | f. 4 th f to b t ed
Doconbe t nEPRUd1aAT VT o Tha s dighEnts, LRor reariilen, CBSphPRREha Heda DR e
td ; f [ I t 1
hot CTOT SuhepER shEERPEY (CTH AR WY P6R, 2elE) pOiméts duRtSeRinld Sakel, o6
are undul aRednd manufacgitledr idy @mindchhe Selhkakness oyribel gleags ghightisr at e

21, the surf ace to be coated 2la can al ways be made to follow the roller
surface 42@nce the resist has been applied, the material is prebaked for
between 10 minutes and 20 minutes at a temperature of between 60°C
and 70°C, and is then exposed to light through the photomask. The
15 material is exposed to approximately between 100 mJ and 200 mJ of
light. Next, the material is developed by showering or by dipping
in an alkaline composition. After development, the resist layer
is baked for approximately between 30 minutes and 60 minutes at
a temperature of approximately between 150°C and 200°C with a clean
20 oven, a hot plate or the like.

The green pigment that is employed to form the green picture
element 200B may be a green pigment described in the foregoing,
and more specifically phthalocyanine green to which bromine atoms
has been introduced (Pigment Green 36, C.I. 74265) or the like may

25 appropriately be employed. The coating process, prebake process
and the developing process are similar to those employed for the
aforementioned red. The green picture elements are exposed to
approximately between 250 mJ and 500 mJ of light in the exposure
process.

30 Blue pigments such as copper phthalocyanine pigments and
threne pigments (for example, Chromophthal Blue A3R manufactured



5 1n the present enbodi nent, the positions of the two sets of guidebtqhh$rﬁuz
42 may be di sposed in such a nmanner that one row of rollers not tal 2
direct opposition to rollers of the other row, so that variation in the
positioning of the glass substrate 21 that is being transported can be

m nimzed. Eccentric shafts 10 42b (roller position adjustnment mechani sns)
are provided for such guide rollers 42Z4hich always locate the axial centre
at the position deviated fromthe centre of rotation, while such eccentric

shafts areg,, ted ot nt | rtyr.es,43a PR ui de,roller
support 433_,}} an As?rgé_ )49%}'2?% eér%ﬂgﬂc@gg t%)rl}ig’(l?eleé)ma%gg en‘ﬁi%’%hﬁw% 42b
to point difcfrarent]ehdeetionts STHeh@ ubheiventé C@lex&t@it@hta%eogxb%é&rto
surfaces 42a may be set individually for each guide roller 42. reover

t he upper appirdsimater mipeent 703mpr and d&S0 amd upporiightl dok tAdcekpovthireh a
guide roller 42 is fixed, and a slide 20 bl ock 43d which acts as a base,
whil e an iRTOCEA8d sihe HdET4BANHAYE Wy HNgyRIdicensesf f o diexibiueepjcure

| ongict udi ngl S I r..S e Qf .the slide. block 43d. A
over gui R pert o0 &L JS: PR LSS 2B5ear bR Reeh e i 48n8at ekl or
support 4ZheagdesHChidWRS edemdRtr ol | er support 44 provides a 25 slide

bl ock 44b which on 1ts upper surface provides an inclined surf ace 44a

whi ch possessesughgrzatl engreén apmdoxb hee elpji gRenhi alesdetsesqartdd nt of #dnge
inclined surface 43e) and a base hl ock 44c which supports the slide block

44b. A gr GEPEOREMRLELH of TRF3H (9 ¥RiEhtal 1o | BTN s Ush weishthedf surf

S Tde b oo i8s ) BE ik edeRe, £OOInd N B L NS RhEEaF PR dofiRds fEEut qui de
, 1 T0JUN 20Q2 prefers®ly €he Saupr 11 4ﬁéréé}?t headwef gHtheariP! 12 Pp&}&itS)ppuch

that the inclined surf ace 43e of the slide block 43d and the 1 nclined surf
ace 44a ofwetigbtsbifdesoblidskwidh azeéeremid etiot bheotetaht voblmesentonésicdt For
rfaces, 5 the upper quide roller

§@8

this reason, by.enpploying such . inclined s e

support 4§°E‘BH¥bE{$thdénaos‘é¢ é’égﬁ%FStﬂinLiémﬁ CHTPd SES | P&t eTaphr FTom)
such that gy i Lt Qns - f l; suyface 2a.0f the
upper gui tg ?8?(%%‘}%6‘3’12 Vv%%%lgtﬁ g?eagi%)(%dg?%{]mw&ﬁ éF’ gﬁiﬁge fsé)llil%g?'support 43
can be adj ust edhtogel hewind Oddst iRl idhe fryrafgoaPear 8he'Sbldek i Ma@Fer to
slide the upper guide roller support 43 and the | ower guide roller support

44, 18 pai rlayerdd0? verShereelsasit stba s  smployedatp ubsrmerthef biack metms)
whi ch enplo¥ screw mechgnisns is disposed in the two end surfaces of the

;Jpper gg: olé‘kreSI Fﬁpt%ld’psp memg 80 E@u%‘l‘?%lﬁy\/é"te}gﬁ':? ﬁ%g@%rﬂeé'ﬁ@nﬁSb&r‘éejf@%d of
PPt e . : . p
through. bat Sezeet b Al BLg iRl qen® o thofef &l Siov HRERRE €6,

nmechani sme0apertappasy helight fOf nRrboR bhgckipRErthPoefésiceOftot BRef totdlg

bl ocks 45b. The | eading ends 45d of the delivery shafts 45c are spheri cal
in 20 shap®lidadibede 1gsigBccamnnsd tdhape The ddagkewatnix Hayshapes may such
| eadiyng ends ,45d are fixed.,in the sljde block.43h. Thus, the position of
thpghpperQ§UF85??€IP%£°%% rF°2§u53£a¥%%dﬁﬁ&lﬁe?gﬁTﬁgted by enpl oyi ng the
delivery mechaiess, 19 pifidcklioPpeyds avd 96 HihddObyCins Wdideatten f the
guide rollers 42, which is to 25 say the transport reference plane 13 for
t he gl ass foubsxantpde2thenwpine comtingwmethiod aff fa xhegt spurineg nechyhisns

46, which fix the upBen gui de roller support 43 and_the | ower guide roller
support 44&§yNeomhdsn st Eheme akede AL CAPRRAXIMALELYH SOhAIDHSBEC Atol % t hat

the si1 do SBSERautE ' Fhe YiEn polrFY on2or e LU feSLeT sPHEISERSR .,
43 a8y be pxdndspet] pyofernplcommedci HEly akali 1AUNeZPOPyamic acid type PI is
applied upon the protective layer 400 by employing the
flexographic method, whereupon the material is baked for from one
hour to two hours at a temperature of approximately 190°C in order
to form the alignment film which is not illustrated.
30 Next, the results of the measurement of the electro-optical

properties of the colour filter illustrated in Figure 1 are



-5s smal |l dial gauge 47 which is nounted upon one of the fixing bl4o kgqﬁq@gz
Coating Menber Figure 28 is an outline diagramof the coating nenble

In this figure, the doctor blade 53, the doctor roller 54) the coating
conposition supply roller 52, and the blade 520 which acts as the coating
conmposition renoval neans for the coating conposition supply roller 52, all
of such being fornmed of stainless steei3b-are di sposed along the transport
path for the 10 gl ass substrate 21 fromthe upstream side to the downstream
side. In tdaissrewdpdi ment, the coating conposition supply roller 52 rotates
in a clockwise direction with reference to Figure 28, and with the
conposition storage tank 91 di sposed at the position indicated by the | ower
dotted line, the roller surface 52a of the 75 coating conposition supply

rol ler 525%8FRB& Wi | e i mMmersed in the coloured resist, such as to lift

Composi Lt on subdFStr oPHE! CosrpRAERN Jod Pbels A" Rk LERRE 4 GRFL,"
rotating igpivhevsapEzdl €64 1 40n tde 1 | e 1sipel %%méﬂ%f%oéb,e ?gbcgem@d;r o

roller is interposed at a set distance Z fromthe roller sur

t he 6oati r2§0€owipioh foom thppioloual Leye5200Fdn the coleasohilterpa0d0 aird he
coloured resist that _is raised by the coating coggosition suppl¥ roller 52
i s renovedXePsRed he Thar Fesitkt oprenshed |1 Figurafy t TApstzansadttanes e
roller surface.5 h t o] red resj.st

whi ch corrgggg%dggg83?%e8§£%%§ayég% B?Q?Qﬁ%gqéfzg$% @%?%@%%% wa déugﬁd IS

del i ver ed viai 80i RPriOX iRl @rinsMastd e JifRUNan MOIROMS walshemgosyad ] ade
53 is situated adjacent to the lateral position of the doctor roller 54,

and the colrdaredor esrgt Set waltage t wahhf er r Biutid tdweystalll eparsdr fyiclb4a i s
then _raised up , 1 7 JUN 20Ul -57 and falls back into the conposition
stof8ge t &AR10Yed ThRe| £odioNg ddddes3d dustratadeddr Higde 5B PEepatad-posed

foi ter 54 12856 % o0 P BEmER s et Pei fls Hostg BRI Bt on of
5 that ampynpi ) adaetigsl tha ckhess A4 ahests f Age 129erWihp Byleder grogHe  of

coloured resist that adheres to the roller surf ace 54a and is supplied
upwar ds i sagptes ni ned by the separation distance d13 and is delivered in an

o8I ot that | TBARER | &kd i AAPAECEDL by OPREREEAATD ABnBRRNY HoATeubIPS ol | er
52 i [ Lfy t.h j f d
53 1R contatt TwPhiARE oid o Ak ¢ 22s9aalP, FER, R ThE PRI o Sl e

resi st campibfenfiise@hoinfi9om phepbptien oFuthacsotdasobids bdn ARYI Pek idte
apparatus in that state, such novenent and friction 15 cause the state of

cont act t ¢ompasye] omend pemreentroont wekghdal.oured resist that is supplied is

t hereby changed, which is the reason,that the |eading edge 53a _is .separated
from the. ol L ofSs b Re 2 $8R T 00 ERBULE) [Gr EBE afeline ERERarTLY) BHU8 he

UPStT eam Wapks At i dhelq el SysHoW OBuLVIE: I eYer Shes! gty tleydlopt of

bl ade 20 53, and the guide roller wnst r eam wo gui de” nenber 61
i's 2bown appthetdowndiichanemplieyed tthe coaléurg danpesi todHn thepppyesent er
52, while the surface to be coated 2la of the glass substrate 21 that_is

transpor t d@VERbEOR L eupSard¥ini dR I cidi dandeits 141 ignknewipddiati eael &f t he
roller Su&%%cep?%%ugg tgf%ﬁgﬂf¥3 has almost identical electro-optical
properties. Thus good colour characteristics can be obtained
because the same transmittance is obtained at a given drive
25 voltage. In the present case, satisfactory colour characteristics
were defined as the range that satisfied x 2 0.60 and y £ 0.35 for
red, 0.33 2 x 2 0.29 and y 2 0.58 for green, and x € 0.15 and y
< 0.14 for blue, when a CIE standard chrorimetric system light

source C was employed.



25 roller 42 passes the coating nenber 51 and is noved beside theigpiﬂyN 2002
roller 62. In the present enbodinment, the guide rollers 42 and 62" are

di sposed adj acent to the coating nmenber 51 such that any variation in the
transport attitude of the glass substrate 21 nay be controll ed. Moreover
the vertical positions of the roller 30 surfaces of the guide roller 42 and
of the guide roller 62 are set in sucltrTmnner that the transport

ref erence plane 13 for the .11 JUN 2U1 5s_ glass substrate 21 forned
by such r@labée surf aces maintains the specified distance dl, fromthe
roller surface 52a of the coating conposition supply roller 52, or in other
words) as will be expl ai ned subsequently, such as to nmaintain the distance
d11 whi chf5—ermagres e BFHEtC oo —tTe—ty et uu.o}o{%+ﬁf##=qfﬁﬁﬁ#=qﬁ
coloured | esingh ebet VERFpd Ner JiahentUb3 iy @49 PLyaNHICHA% d1ot | o idlileage| 52
of the coEtlng conpasi tion supply rolljer 52. Next}|the consgitution ofjthe
doctor bl @#de ~3 is explai ned by neans Qﬁ@l@fgerreimcbofo Fi gunef28&,i 1mogef her
with Figufles 29A and 10 29B. Figure 29A is a plan|view of tthe doctor pl ade
53, and F{igure 29B ifs a pl an vi ew whi ¢tcansitastr at pp igme povgifuminal
rel ationsfip of the |doctor blade 53 with reference tg, he doctor rollgr 54.
In these fligures, the doctor blade 53]|consists of éw 4 di ng 15 nenber| 53a
which is EpprOX|nat=|y as W de as thejdoctor rolter 54, a support prate 53b

which is [re(Bad) narfrBiwmeranRedhi26B conmunBcat es Wit h4fhe ljeadiing menper
53a, and support plate 53c to whichjthe support|plate 53 is fixed py a
screw and||whose w dtjh i Cdbdﬁ@%ﬁ&atel; the sanme ap the narifqow portionj of

t he suppofit 20 pl ate ephlsuch supporf plate 53c forns th
fixing nmefrber to the %gggﬂﬁggéggsﬁhggdoctor bl ade| 53. In this nanner,?the
base extrgmty of the dpctprziblogde 53|is narrow apd the guilde rollersf|42 of
the upstrg ! i are di ¢d at the two sides off such narrpw
base extrg t hus tq?ﬁﬁons Ltftion f_25 the dggtor bIagF is sjich
that the { ratEnent Biepdo it dnstefrad frpm tfid guilde Lol 42

t owar ds tie domnstr=an1@gy§3ﬂﬂh@§ 61 W thout any yariationf{in the trafpsport
attitude Pf the gl asls substrate 21. The upper surf ace of fhe edge ofjthe

| eadi ng rnber 53a i[sPigmdrith@doilBts2® a manner as to rend¢r thin such 30
edge of t|e | eadi ng jmenber 53a, and t?e | ower surface of the |eading fide
of the support plate 53¢Cik Edlfnclingd surface sp .1 7 JUN 2002 -50

v v v v rer-ow—towat-ts—tre—tedd 1) cdgc Such
ag @eehte | Poshdl: MREREr 3633 IS Bixed ip sugh a manngrggs tp
twards fromthe | eading sid¢ of the support plate 53c. 5 As

d in Figurie 283.IHei2860t or Bl ade 53 havj ng the constitution

in the forlegoing through the fixing plafe 55 whig¢h fixes th

ate 53c mﬁtﬁ1%m§QﬁNﬁe§1PWx%% to the suppprt nenbers 11c and jL1d
which ris¢ fromthe sid COI étﬁP ase lla. The rouphd apertunde 55a and {§he
position @djustnent flonga éd‘ g apertlure 55b arejforned in the fixin

plLate SS,ﬂand the fiking plate 55 i s flixed to the|support nenber 11d

| eadgng e
pr oj ect o!
illustratég
descri bed

support p

t hrough t hed §Gneiengd ) shBi gmeyste Gaeieah7i s [nountte8 in {he Adund|apePtdPe 5ha and
t hrough the fixing shaf? SPdﬂﬁggﬁh is(mounted in the el onggted apertupe
55b, suchfithat the akis 8 0 I'on off the fixing|plate 55]is the

Pigment Yellow 83
(C.I1.21108)

e(Green3) | Pigment Green 7 4.2 45 0.85
(C.1.74260)

Pigment Green 36
(C.1.74265)

Pigment Yellow 83
(C.I.21108)

==




15 fixing shaft 55d, while the nmounting attitude of the doctor blad gﬁjmmz
be varied, and the distance d~3 between the roller surf ace 54a oflt

doctor roller 54 and the | eading nmenber 53a may be adjusted, by adjusting
the fixing position of the fixing shaft 55c with reference to the el ongated
aperture 55b. 20 The constitution shown in Figure 30A and Figure 30B nmay

al so be enpl oyed for the doctor bl ade.-Fj-gure 30A is a plan view of an
alternative doctor blade) and Figure 30B is a side el evation which
i.Ilustrates th i @gﬁj L bk A¢nt i I20

show, the Ieadiq?llg §| e%#q?ﬁggdogfét%gred%{éa%% pos%l@ségogbgéitsgfcﬁe er 56a,
and the | eddcpngosevffiaad propéet idsabecarsdethe56al dur dispasect lishedRRoSot i on

to the roller surf ace of the doctor roller 54 in such a manner as to

mai nt ai n tWhécBpld roéaur ntaremalisdf Gtmash.ehave unidiors rahakive dielechbisi bl e
to 30 ensure ¥\nt€ certainty that the coloured resist which is raised up
fall's backRFtftert ai nty. The position adjustnent mechanismfor 1.7

JUN 2002 -so the doctor blade 56 is forned of the el ongated aperture 56¢C
which is nmounted in the base extremty 56b of the doctor blade 56, the

ti ghgeni ngComphtabiveMlixperimenubt ed in the el ongated aperture 56c¢, the

m cronmeter 58 whose head 58a is in contact with the rear 5 extremty of the
doct or bl ade 58pxandthesamer magsERMmartischsS|wert PpsteumedtioseExpheimenpor t
menber 593 which s%pports Euch m'crtirrete 58 and the Sf}?%mt rrenger %;b

whi ch suppoE5E 3R 1¥5BEGr "BFAES &0 LHEN L Q1 S86REEFE uthtorF adEe: RE E%¢% or

bl ade is Fro\Ve] h 1.Cr j I J d t abl § t he
separat i oﬁoqgoﬂl}én?aeera&aﬁ,%g%mc{ﬁ %hfg”oéclﬁitﬁqgl %ggggﬁgﬁ% teél%g%é{gctso(?pr% er
54, such amlbarépcidd tthkerataybingiip. bdbbweayethe bhenshhetgaet ehdrories 54
and the doctor blade 56 are repeatedly noved horizontally relative to each
ot héP, theodéesedprert mFassmedpes Thadreshkls iancegliowni tnefigure he. t M kness
of the coloured resist 15_upon the roller surface of.the docgtor rol].er 54
may al 5o BETpPEVERRTLd FOBUERERER Han BRT ey W15 I0ETBREF OVAKIARIOR (Rethe

rel ati onshi y\gﬁ{b he Ol r : c kNG ¢C 0§bti

supply roHrng@% I ceL V\,iqjthq}tge V&é?é??b@%@ﬁ?ﬁq&?ﬁt F’?S'eNggt ?Htghgbéé&&
consti t ut icompatat e dapeeiment| esuddd that dessd ickedt 26—yt icflepenpert bedi gure
31 and Figure 32. Figure 31 is a plan view of the doctor roller 54, the
coating cowgesiotoabiapped. r oThes 52, beganseneifocHFing 8hscvR¥e dnwhighyure
32 i,s a side eleyvation fromthe upstream of the preceding. |n_fhese
rouBes, " IEVE0CHE, ERgytast i FalBRREEC TSR ik, SHESS ies: orhSuREYe
possesses ; p e SI4RE SS
substrate 121%%'82%@1331## e% g %Ifret@ﬁebggg??é o%yet3 égﬁdoct orwr glh:erée??Sng%géla
support ed 1®lathee bdael agsrbelbcansitdndc (i chhas echszed approhimdtales2T e and
11f which are di sgosed on both sides of the transport path l1llc for the

gl ass sub<neater2thamothehimean; Felpti v ydigdgctriedcorstand ) ¢harngidxth@nity
of one of t

. oltqnl% rﬁ &ﬁscfg%ﬁt heg SHAALE ! Ted %eccttu?% ' nfd t AP b R ! Bic gatye

Sﬁt;)m element, which together with the green picture element form the
colour layer. When the transmittance - drive voltage curves for
the colours red, green and blue exhibit such a degree of
variability, the transmittance of the picture elements for each
colour will vary for a given drive voltage, such that good

25 electro-optical properties cannot be obtained.

Experiment 2
Next, measurements were performed in order to determine how
the transmittance - drive voltage curves vary according to type

of pigment employed. The types of pigment employed are shown in



14 through the rotary tining belt 54e. The doctor roller drive systiem JyN 2002
possesses a constitution in which the rotary timng belt ~4e is cohnected
to the pulley 14c which is fixed to the drive shaft 14b of the drive notor
14a. The fixing position of the 5 doctor roller 54 is adjusted by enploying
the mcronmeter 54f whose head is in touch with the end of the shaft of the
doctor roller ~4. Next, the constituti«gg-of the coating conposition supply
roller 52 is described by reference to Figure 31 and Figure 32. 10 In these
figures, tfh@¢jeoating conposition supply roller 52 possesses a roller
surface 52a whose width is approximately the sane as that of the gl ass
substrate 21, deh mathodace bmeaguremeath.isThiedom beddsf iafsti.t s Bihgfrte a§ e
supported,b% beari ngs 52b and 52c which are fixed to the franes 1le and 11f
and whi ch idl8stEabeedtie Jannleeempdorpd H0F sthe PWERPIHOThawasHgenemh. and

Coa i no. cdin SR SaRBLE I Pl e JI° UL, 8058 THPonakEr na0l Rt b 5o,
The goati g |GORRPEkhd AN o%“%blfokﬁxgé@élydrﬂo‘()% %y%gnkéfmémﬁi%ﬁig%mss

constitution wherein the drive s t 15b of the 20 drive tor

communi catsabstirabe t 109 ,) andt resi S2cdonthéningtdi sferised poahemtg wagnpestdd on
supply roller 52 is |ess than that of the glass substrate 21, and hence
excess codPoRgtBBedTRot avemet®) t yhemeupoh efhe dgetenialhavasosubiec tasheto

meri o ERtcrEREYiRs 385t Pon T piRuERS £F AL midG%en of ¥ chboestfive
col oured rgsi rfo'%gﬂﬁ By spfgngcgoo@f tyohem@@ag' ntgﬁggglp%i E{lgg §Hé)pfé(sf§ﬂ | er

52 is descri bed. ustrated In Figure 28 ade 5 I's di sposed

downgt r earbafyeom twhé chodoirmgdmanteylcut, laydrt M0 elal ity endth2fnedd off t he
bl ade 520 is placed in such a manner as to touch the roller surf ace 52a of
t he coati ri@PEOKpBatelsord dupd.y Mereeveran glectricailynemogziveoraste

tituti . t f sthe blade. 520 basical.ly identjcal
w Uh hosGOBFSERETHOM of B s 8 uAnc AT AAS1 (oSt VO W EROVPDr BOMITh) and

t her ef or e g€ t gde b i i u i i imJdar to
t he doctop%gléggtgg 3§P§h%ﬁg g°?ﬁ?€s??§%€d§9ﬁ'E?gﬁ?%5%%%&g§§hﬁgﬁgﬁ%r%£ed,

and nor eowaderats unpar theecdhahictivbaVayer 6106 . satre LARNme té ritwagnems] é esd
illustrated in Figure 28 nmay be enpl oyed as the support nmechani smfor such
bl adé 520 With thesSHENRS ) orRet hin downs MaaReT's il BeOFE&n th MEASHEE nEhelr

menber 51, : 520.,.18. P i ch er h _th ol l er
sur f ace Sfe"i&)gfe’ 1? %’l@geg‘oat %%&cohgﬁgﬁ%%ﬁﬁgup%ﬁ n?@?l ér}eaa%éﬁ%@%xgﬁ§t ﬁgt e‘gl’%ee
resi st adhglicReelfed N@rsuthace 343 %dpdme theat s iib EONResk t igmp1oyeal ytd ol | er
52 may be renoved at the upstream side of the conposition storage tank 91.
As a resuldalctbatéetls ated adfiveheie bdd Ericswonsdert 588 e mamplal ways uni form
i mredi ately before its immersion in the coloured resist_in the
For such measurements of capacitance, the voltage was set at
20 5 V and the frequency was varied between 100 Hz and 100 kHz. The
results are illustrated in Figure 9. As can be seen from Figure
9, the values for each of the pigments declined until
approximately a frequency of 10 kHz, whereupon the values showed
virtually no change. A most important point that is evident from
25 Figure 9 is that those samples in which bromine was introduced
into the phthalocyanine green (samples ¢ and e) exhibited lower
values for relative dielectric constant than did the sample in
which bromine was not introduced into the phthalocyanine green
(sample d).
30 Consequently it is confirmed through the present experiment

that the employment of phthalocyanine green to which bromine atoms



conposition storage tank 91. The operation of renoval of the coat imr]g UN 2002
conposition by the blade 520 cannot conpletely renpove all the col rza\dJ
resi st upon the roller surface 52a of the coating 20 conposition supply
roller 52, but at this stage the nost inportant consideration is that the
surf ace condition of the coating conposition supply roller 52 which is
imersed in the conposition storage tangg91l should be uniform By naki ng
uniformthe surf ace of the coating conposition supply roller 52 in this
vay) when fde Beci0aliiGdseEROhhbPEs SYRR! st o] hmeR:PazS At HeQudive Ne
conposition storage tank 91 an orns a new coating, It is virtually

unaf f ect eddimj etchie i coadnsigprftomiet in nthd e amgev o duasppmoximate by hf tdnat3 . Oheo
doctor roller 54 is able to supply a coating of a precisely controlled

t hi ckness %-I%ngaﬁﬁetflﬁénstﬁk?rtr‘bgﬁﬂvteo @@%T@Fas@w@%r d@tfe the sheeebl ade

520 may appr.opri.agel nstitut f ~1 | JUN. 200t -63 exanpl e
stai nl ess (2 leog]lrso%t’ p%(l %gq gge‘?‘@ bﬁoﬁgggai&mé%ts Lg]tlgé?lﬁgl ‘ébé“ébthslﬁoﬁﬁagg'

pref erably be i f i-aned t] C Si uppl y
A ARt T Lo S e R e TS
of stainlesy ahéedt, a fieequenayrtofS10hkiactidei selatsivd dietécttid chasgent, and

it wll be possible to renove with certainty the col oured resist that
adher es t % HdesGeflac8ren t3rd dJaEi RéCEBRDolameanssappl Wi thiin gheszange

Ho L bl age f f stainless steel i | pyed f | i od
Such as' o oxafre 890n5eE BPHEBRY Tha sarrAleblF T il ByeRgtie” ' ©
CONMpoSi ti Ofh iTHPRY Y1 o+ BildeP gg%fvét‘di%tl%*&%%-icvzfﬁdsecafrﬁcstﬂieatr.%'af?s gBbgnVvery

fine, if the coating that is forned upon the glass substrate is eXxam ned,
it vid | beardfdurichet lpdtctpaeakllemests i gesdhapadt iwithdnl ahet resge n3tHe+t i §kness
of the coating appear upon the glass substrate in the direction of the
transport @ & ¥&®l4rgeso 5°sﬁb@a@£a?£fe.a drequaney etfed®s Kz .t he t hi ckness of

ransmtted 11 iror BB (YRer col BIECEFACor G8PSERTEyor cond cGHERCY
problem the mRkeri 3t i &PLEYfef %ﬁagﬁem@tf‘ﬂﬁ? Pefe shautd ﬁ%tﬁ‘é@.' Yy PRe

pol ystyrene, which is not as 20 hard as stainless steel. polystyrene is
nore fl exitdslitlsanast aiinllestrated! , i h&igareact0 char st ethest imethofl t o
bl ade 520 with the coating conposition supply roller 52 are inproved,  and

such %l adengaBuTBREBEp¥ LY ddiendd cal| bhddatpempbeyedidnevehe afnnemensianedt hat

enpl oys pol Vst \r .S |02 u b | §\ eadi i ugh

i npact or %%%ﬁﬁ%i Eg?egnsjg%rip@%)ﬁpl%egpﬁe#gggreé o%f) 't %ehg?{%gge“ﬁgff% @g«ggﬁgsg

chi pped thspudle hedBbBNbs MéadimsRnthat BRCOFRI.caught in the coating
conposition supply roller. In order to mnimse such problens caused by the

enpl oynent of ddiracempdesed db dt aiemkesnpioxss for othis lexpdeinented bf

pol ystyrene, the 30 .parts should be replaced frequently. The fqll oy
i nconveni e i S r@§d§gd EPPLAZIRGD| By nefhtrHic FESiny UNBééég @k tﬁbggl ade
520.54Thus I | s i i ) p t as
il uzsot r at e@ﬁrﬁgitggégdg%eﬂafrlai%tw ?E% ;él%|Péc31€t(r:e'rd eg'? gdegéértlvgfénﬁ{'teﬁg%rng??%r
surface 52 ©f D.heSaemplésoacBMAS U badSuaphon rantehtb2ofnmd tgearcehadby 520,

and drops égfn1the extrenlt% .

ght, and sample D had a carbon content of 20 percent by weight.

When an alternating current of 5 V and a frequency of from 100 Hz

to 100 kHz was applied to such samples A to D, they were found to

25 have resistivities of within the range of from 1.0 x 10* to 1.2 x

10° Q'm which is within the range shown by the present invention,

as illustrated in Figure 11. From Figure 10, it may be considered

that a relative dielectric constant for the black matrix layer of

at least 3.0 is satisfactory. When samples which employed a black

30 resist with a carbon content of 30 percent by weight were tested,

short circuits were observed to occur between opposing electrodes,



5 of the coating conposition supply roller 52 into the conposition storag
tank 91. In this case, different amounts of retained col oured resikt éﬂNaﬁwz
retained at the centre and at the extremties of the coating conposition
supply roller 52. For this reason, in a strict sense, |ocal variations
pccur in the thickness 10 of the filmwhich remains upon the surf ace of
the coating conposition supply roller -2~ and this causes a discrepancy in
t he amount of resist that is devel oped at the next cycle of the coating
appl i cati @RAPEAERSSamPld$ weres hob i t

t hi ckness of the reglﬂs-t film a?%trhggt Qm%‘?ej&‘g?? 3%@%"2%1"? gltrggggésﬁgsﬁ%t e
than in thé¢ camdee cohftimed|tthas shdnsd rist suclbusttordi spacut yingh byhept idgkness
of the filmis very slight, but the uniformty of the filmis |ost when an
ext renel ydeReatEoadi tgei £ordy pdd. dlsxtwhamee Fentirdwiiny desarmddedarto a
alternatiye odj t, of a constitution of the coating conposition

r enoval né§ﬂ§P¢n9¥r el %3n%gSolve such problens of the blade 520 as were
descgi bed in tFQgﬁ?é ePQINAIFi Eidelr e i38ukkbasd nalraantheo S RASthE of By
removal roller 530 being an alternative enbodi nent of a constitution of the
coating 25itbepothat drs riddwsara pexhnis) FAgurEi tjur en@7thesea cpdvturafi plers vi ew
of the es en%ial nenbegs of the renoval roller 530. The renmoval roller 530

is formedidFTer SREPR 588 GAlewr i S1itametOQ} inrthgapphetSusivos oft &hd ess
steel, an s I r 534 i.ch.is, for upogp. t he erior, of .the
shart " saop BeE HETI0LATEF L o K b olByh £l et X ARE0, SBOR) e 2 hAF R n e
covering haye{x 53drS 300 BN ¢ PTRIS IaGige ' C&o ar
.1 7 JUN 2Uu~ ¥sgﬂguch as to be c%pable o?gmntlgfggdpagégﬁﬁﬁggg g%%gugelong
period w thyéhe, oddtlieng cobpusiftiilagers8ppd vin @ilgare52, hand wlstkbeatex st ant
to the solvents for the coloured resist. The solvents for the col oured

resi st nay2Ber ofYfamhd chol y pmposad rfaoverbaiq preen ,ethg|angd ddkel cokahy|

al cohol) é-€§%¥rola0tone, ECA, cycl ohexanone, xylene, or butyl acetate, or
aqueous s & 5 such as water, acetic acid, potassium hydroxide) or

am nosi | ane. Agsatfesiistaftulteshs ON MY ic%%ufm?ﬂﬁ@tlsls drd Qhdgl] toxmel ect

mat eri al s whi ch had adequate resistance to organic solvents and 10 to acids
and al kal rsgards wademtlj eedgetb t tiadt sof i cheecoubber fibtéri i bl ustiapedanich

fluororubher may satisfactorily be enployed to formthe covering | ayer 534.
Mor éover , Fe8RPRst  ith TugthrRi gt aldjsuSfasieh neabiant Saomgr 61 dthp REFWH t he

ends of t??1E§PPV59efﬁ¥Jv%Heé30 in such a manner

Second Embodiment

Figure 12 1is a cross-sectional view which illustrates

schematically the colour filter of the second embodiment of the
20 present invention.

A colour filter 4000 possesses a supporting member 100, a
transparent conductive layer 500, a colour layer 200, and a black
matrix layer 300, and such basic constitution, particularly the
basic constitution of the colour layer 200, is identical with that

25 of First Embodiment. Thus the thickness of the colour layer 200
is from 0.4 pym to 1.0 pm, and preferably from 0.6 pym to 0.9 pm,
and when an alternating current of 5 V and a frequency of from 1
kHz to 100 kHz is applied to the colour layer, the relative
dielectric constant of the colour layer is at least 2.0, and

30 preferably from 3.0 to 5.0. Moreover, the relative dielectric



15 as to contact the ends of the coating conposition supply roller 52 as
illustrated in Figure 37 (only one adjustabl e member illustrated).]SuciN 2002
conposition retaining menber 540 possesses a nounting nenber 542 which
possesses an insertion aperture 544 into which is inserted the shaft 532

and a conposition receiving nmenber 20 546 which extends to the side of the
nmount i ng nmenber 542 and which is capabtélef contacting the extremity of the
renoval roller 530, as is illustrated in Figure 39A and Figure 39B. A

groove menp@istahd Wi cthé epet vese t HPerfe 12U 200452608 RendhR6bC ageymaliat es
between the coating conposition supply roller 52 and the renoval 25 roller

530 is di spioddad ian nangec ofpdsiZ2dkontr ébei meay wehberfarether tholeeurced ouesi st

recei ving nenber 548a which f. aces the supply roller 52 and which is w de,

is formed §rETER SuppRd pgt?rfrér&ézyo‘f”t]’ﬁél Gr ggp,%e r?éprrﬁeéogﬁ. thgdreatevailyeng

menber 543ﬁ)'§j§pgﬂ§§gggggo?§ %x§d%§%§¢ the accunul ation of a specified
resi st.

anount of col oure reover) a screw conmuni cati ng nenber 550

whicls i s enpl oyRtk ichapadeert ot ifd ¥t B6c SIRABIOHIRBNT StRii R Bife gﬂddﬁ%fc%@hg .
7 ~uN 2o0a~ -66 menber 540 is provided in the coating nmenber 542." By the
provi si on RATEWahof oo diliaicsnma iy diaygradfUstthiaitel settheaysam, the upper

voi 3: f L?n%ﬁa%éf&hiﬁﬁ?ﬁﬁ”s.‘??% 8lia&? 'rzx‘ie‘éféﬁ%zé%%ie_ﬁﬁsédlitaciaériﬁé,fah&%g&j?@tr?fﬁ
The cbat i i CORGEanEi bhy byt b e R el e ehel eBTB JRoirS300

hence to ensuoemelaki thesidel lsarf s¢ds afe ch2dapérédaipwaztsng S aapkired
supply roller 52 remains in a uniformstate. 10 For reasons of ease of

forndt i on)sidee swfiaggsceansg flomege 4y aramngbet bé doami B§°corp@S’t wonh
supply roller 52, resistance to, solvents d the mnimsation of th
generati on® er\ﬁ&é‘?eg? é‘%éf“?@?ﬁ%%é‘eg‘ e napgswﬁe{ﬁraigﬁ'yahiadhaﬁ’gﬁ@cul ar
wei ght sho fapa e h ri : oshhi on 15
Fot ai mi ng oy e R Ry TOr BBl Hiteranck e EhF] ibuofYide RenBRRy 10

both ends by Hearinge SIObimdne3Q¢ isuchheigdenBuifBRies éscddis ®MY i BHe
conposition supply roller 52 and the doctor roller 54, as illustrated in

Fi gure 40,anglesuch &hatinpertibat oft they brojexttdtngd lmyearne3i owhidh chsi s
not 20 illustrated. . Thus.the renoval roller 530 is so dispqsed that under a
cpectTi ed DrEATERS if BeARREBECUE S GHCrHg BBADBET 11 At Ui pERcr G| BPOB2.
Wen the r elnrt(?I ! Flfarégg b S Wecsrisee%dg‘l%o oFO0RhatinaM #ih e sﬁ?@t 'w'ﬁ%ls
conposi tion supply roll'er ' the areas of confact surf aces of bot

rol l ers args egpandran 301d the fidmobeedn@d toesithtnuporthehedge| Iarchsthatace
52a of the coating conposition supply roller 52 may be lifted up w.thout
unevennessSUah DOF soagtp@,s ot BOS RN tagequekat 1 eghinibl oFki pE REAPET tHES -

oPL 10 e THE A, iSyT P oSkl SEp ST AP ISEERRE B e,
the Femovap, {Qdrnar %iﬁ%‘i‘ AaRi S @RAR! Y Doty dade M dd1 15 eamdg kakl ers
560 and 5 k11 JUN ? -s7/
reproducibility of the dimensions envisaged at design becomes
poor.
The following describes the method by which the taper is
added to the projecting layer 300A of the black matrix layer 300.
25 Various methods have been considered in this regard, and a typical
such method involves the provision of a gap between the photomask
and the surface which is exposed to light. More specifically, an
interval of from O um to 30 pm is normally disposed between the
surface which is exposed to light and the photomask, but this
30 interval is expanded to between 200 um and several hundred mm

before exposure to light. If such method is employed, when the



as illustrated in Figure 36. Such provision of cleaning rollers 560 and 550
allows the uniformlifting up of the resist fromthe doctor rolled $4J AN 2002
fromthe renoval roller 530, and enables a further enhanced uniformty of
the coating upon the roller surface 5 52al of the coating conposition
supply roller 52. Moreover, a flat plate-like nmenber such as a glass plate
may be enpl oyed as the coating corrposi‘t‘fr%‘n renoval means for the coating
conposition supply roller 52. The doctor blade 56 and its position

adj ust mentmatecihahi ssnepadddusor ai ghit | rthiei Jaght 30K faadtionFediset 3@Bsery be
enpl oyed ash?z ch E)I ate-like nmenber and its sug orti n% mechani sm The

pl ate-1ike ERT fQFRASIIS PGILAGED | &0 hecBErabEE than hhesdesiin veduet pd

resist is i ol i,C ttack r r.. Noreover,, such

pl ate-1i ke&%e%g?%n%ﬁbey@g{r %togh%ﬁgég%ﬁe&fﬁaeﬁ@#g?&ago?wngIlz§s§ oLt rat e
21. 15 Dowglor eae Yapkr&di sRapenberusthatdawigt regm i 61
possesses gui de rollgrs 62 vml?ééh arues di sposed ong%o%\ﬁré;i%gsé%‘eqﬁgggﬁt'
transport Addemnatcveme tiddsh odr ot sathdoapet rieainde foe emapilsgthenber
51 and a vertli cal adjust msént mscpani.sm which allows the roller surf aces of

20 the SJBILA¥MERE | G SWZACE PRt QAIING 38CBPR YT i BT IRELARES MhiodHEEORG| st s

of ti.cal ' ' t ' | i ch
ol oy bediRre gt IEATindIONR0s AR taER s foy iGel 1 hifL T RbBsRE, 1) ©
adj ust ment] igREhands wheort tdepavbAe £ehdgd i @2 1tawe&qprt<h@tvébg3eﬁ9ﬁri gui de

rollers 62, as illustrated in 25 Figure 19 and Figure 20. Because the
princi pal cegibénsdegradeofiovapstriagm wor k gui de 61, being the guide rollers
62 q:&d the supports 63 et cetera, possess the sane constitution as the

upst'Peam wor k goedePREMBBr @8Lehi ¢h ABCI[D&isPf attdg ia3f OTeHaRb1oNed oS HiQur e

27, the d L RLI f - nS ol i & : ~y = - rk

Di scharge%ﬁ%g% % tt eeﬁg(é gen{ﬂ)%r%gg?n@r;qp‘ @ggt?’% Sﬁﬁ%?%éjmg‘?gaﬁgg?ﬁus_
11, the woyok rilbBEhar @endEtigls 4hdi $odtBOOSEL Al ohhef exybleimy downst ream si de
of the transport path for the glass substrate 21, and 5 thereafter the

gl ass substrat &iZurapdd Wit hFigwrd i 14n hasuberatd ovamichnts fhirmsharfyethd r om
the filmformng apparatus 11 to {he next pr.qcess t he di schar ge

mechani Smpr§§ep%| @Eﬁ?‘iﬁ@q'n I-Ikingﬁb@ 90l gy fﬁﬁéﬁ?eﬁé@ ¥h Ftllﬂué'ecége, the

co Siti r . i 7. i C C t LN r d of
t hgq §| assgd;t%:gtnﬁr? %ﬁl%%%%q‘aggbvﬁ% ?ﬁ&"’gg%%gs&t %gesur P aﬁggéoﬁgcﬁhgd@%osfgt

whi ch adherssert @dohe fldaspiguRst [at €1 2dstFathssPoBedcbAsEihAliOnhY ¥ | fet O
the point of discharge fromthe filmformng apparatus 11. The constitution
of such copdouirt fohternt0a0 wkerain sthd liddkustatatiad laseri gar €onmedinbly

Fi 42. As k hani sn | f h 15 di h
et aam P e TRe e r R IS e SRR, LI 3 pe
front el evald o Q3°1afﬁ|ite FigmRas ti %cherf%lal o@egﬁaeksmatem Fhgair e3d®? s a

side el evation of the conmposition renoval mechanism 1In these diagrans) the
comidsi t i diormedowdlthmec heaperad/ ZHapepaiys etise ss ide y bunfiare stexhathe nb e
(composi tion renoval nenber novenent neans) which js affixed to the, base
11b, a suppdeurplayer 703Gk chich asffaERed Rbove tRAJUPRELi ¥ faRer bbre

roller beard plates_72c and ./.2d whi ch extend upwards from both sides of
t he supporaqfJ %&t@oai%ﬁ? g@(]&adztogzrfposi tion renoval roller 73 25 (conposition
renmoval nenber) the ends of whose shaft are supported by the roller bearing

pl ates 72c and 72d. The shaft bearings 74a and 74b are nounted at an
i nt er redi dthd ndo&mbodimemton one of the roller bearing plates 72d and upon

SUppor | pl at6 ARt -s6hanAnLLLISRMISBEaP L A4 TRAGTT SRS ARRBSALUNEE
{ranem ssign $akknt *enveiei i fs°680kE e Wy Sertidnbe 804 itRthe! 260RRACN
Figure 17.
Figure 16 is a perspective view of the main members of the
film-forming apparatus of the present embodiment, and Figure 17A
to Figure 17D are cross-sectional views of the process of the

30 formation of the film.



"~ ~ JUN 2002 -ss transmi ssion shaft 74c, and as illustrated in Fi gzr? ﬁZQUUZ
arotary timng belt 73c is extended between one differenti al surﬂa e @
such differential pulley 74d and the pulley 73a which is affixed to the end
of the shaft of the conposition renoval roller 73, 5 while a rotary timng
helt 75c is extended between the other differential surface of such
differential pulley 74d and the pull ey-#5b which is affixed to the end of
the drive shaft 75a of the drive notor 75 for the conposition renoval

rol ler, and whilne these olfigurep;f aceildafofmime epERestld on repoveghigd ol | er
73 is 10 rotating, it may conme into contact with the rear end of the glass
subst r at e eRMPOdARENT f 1§ &6 r eBPaRF{AIS eatilogedndnofordae el dssmsobkounad 21.

Moreover, the doc¢tor_blade 76 which is il.lustrated in Figure 43 is disposed
in opposi trieér’lsgoiﬁﬁ%m ofR et g SUIERCO38T of TRELARFHIGS tgi%éﬁsr §H]6%€1I'atr%f)| er

73 in suc enpye t o] es] j res, to
the roll e:rsgg;}??gggg %%rﬁtg%f)t he coi:'lrrfgeos|&]ﬁ(§})#1]Il rgif’rggeallr' réﬁ e%g&agﬂgﬁ' o%fct or
bl ad§ 76 pessergebanm dodadirngi Meseraré6aubhi £din ROSSESEES Fubkitdhbe . The
corresponding to the width of the roller surf ace of the conposition

renoval r@lilarfgBninghdapparadals nenbessessemhacranssont aebnse barwhidinse
width is 20 _less_than that of the conpositiqgn moval roller Y3, ip a
simlar néﬁﬁ@FP?BEﬁ hé &I?E&t"SF B1%d e5r§r89f1?éh%i s{sellqsésﬁ%éﬁaﬁ?ﬁwd&ge HIA
and Fi gur angh s b) ader /6 } hr h suc i s
menber 76%ui%%ggach€joa %ng(raﬁggatoé?i tefatcﬁlé!g:pgé%‘ﬁ%jgs’epg?gti %n ?%{%l?{\?gl

bet ween t rempospbsoen i supplenmeansr & Iwdrich3 iandlidposbé bebew ng teamsyortba. A
cl eani ng pad_such as a suction pad may al so be enpl oyed in place of the

doct!8r bl #3&h78b AT ithe Jormbaron ot e ta9d t@dc £ odndb whd eh 781ppiHe sc sp@oif tddon
removal nechani Sméz@ha\/i ng. such cons;ci.tutT{'c(t:)Rr;1| COITES into cgnt act with the
rear end GfOHRES gtasdesGBaETR £OIPOSH PR OMKELaRRS 1§t IndcBSERFS 8 t he

| eadi ng e f I t e @rﬁ?p tihe s | ys: r

resi stgf rg%l?hel%?gg?g @!E@ttiu%Nf%ogr- -7%&?%) ecglr : r'omq[ eﬁﬁesgl?ﬁa(r% glgld, and

does not [Falgareorittact omd ¥ h at heacqatuner chuck acdicRhusommioencgveposwithontheenoval
treatnent is perforned) the cylinder mechanism 72a raises the gl ass
subst r at e tZ8nEBOThr odotty aRBpOtat rddflusérated) ad chamoyrs horigoshakbm@dsi ti on

| i i , | . b b
dowlkar ds FEONTRRRITT FahHANPRSE AT 1B obl 1A 26ebr oy S aHRATARP T pes
The conpogielhh@n St ongge dhvark WaLChoakPhes chbRfo SO i &ippds Heans ¢ is

connected to the measure pump disposed below (not illustrated),

and is a rectangular nozzle with a slit 4a in its upper surface,
while the surface upon which the slit 4a is formed is lower than
20 the end of the side surfaces of the nozzle, and such recessed
portion forms a coating composition supply member 4b. Thus the
coating composition 3 emitted from the slit 4a is first held for
a time in the coating composition supply member 4b and then the
surface tension of the coating composition 3 causes such coating
25 composition 3 to swell up and be supplied, such that the amount
supplied in a lateral direction may be regulated. Moreover, rail
members 7 having an L-shaped profile are disposed parallel to each
other on either side of the transport path 1b for the member to
be coated 2 in order to act as a separation distance adjustment
30 and maintenance means which adjusts and maintains a specified

separation distance between a leading surface 4c of the coating



10 and the pipes are explained by reference to Figure 44 to Figure 46. .
Figure 44 is a sectional front elevation of the conposition storadeltddN,Zuus
Figure 45 is a sectional side elevation, and Figure 46 is an outline

di agram of the pipes. 15 In these diagrans) the conposition storage tank 91
s enployed as a rectangul ar vessel which is disposed upon the tank hol der
93 'and whose | ower surf ace is connecyad to the lifting nmechanism 92, and
such conposition storage tank is divided into conposition supply nenber 9la
(first st REEs 1 erahpt i t - I rf.a f t

coating cg?rposﬁtnl?lc;r‘r%l S)SSEP%\A@%?‘F%@E%“‘I strlgeomrs\re@s?gg,é ggdg?oe%?%ﬁ ea!cho our ed
resi st i swhepgin ethe ambex carpeséd i v (@cieMery suefbes ) 9db (Iseaprgdsstodr age
menber) which recovers the coloured resist which falls to a position bel ow
t he doct othe orakl membans theuppersr theatembar to béi soatask)2 thic2Ddthf ting

mechani sm 92 prpvides a.cylipder nechani gm 92a. which is affixed to_the base
11b, and §BESILSHLE SUrés eaﬂ?jetiﬁcho%aegéea‘;‘r’ap%Jﬁwpﬁﬁéﬁmrb 9 fhuss
formed in [ p r il i tion di ar ge
aperur e g GRS a2l THDROmE TR i bpclt rE R ERET Wil Ner 300 a
pi pe- shapefle meiites 30 Bdecodtedh2i. s Dongteiat edsko the sppRhyispedidbacRlc is
di sposed ~1 7 JUN 2UU2 -71 wthin the corrgosi tion supply nenber 91a, and
a jet whi 6hbedwEeRnkle iuPneFe syrfiece urd aadetbe berdingsuréaod e4¢ afl dbieshes

I d st t 11 .positi f th it . I mber, 91la, d
cuch ] et POTt e utpasy thn SPERH EnmERRENE L0 HORoQUREBCE nans YEsRBoRent 5

of the co k RAT Lt p (@?%r 0
restrict ggﬁgl:gf(r)? ﬁtéﬁ%o%wofogug%%ﬁﬁlegg?g@ BabrIIJ%PdSI gfeégpg%(h aﬁmﬁ?gxﬁef&{;%h%
conn@ct edltad inee suefposi4d anddtise arrdacapes the e02iddi 3a wbrenethe dembetrhe
conposi tion storage tank 96 which is disposed within the cooling tank 95 in
order to PP el@neoqEdhRASSESr Ve aphe atodhi i QONPSE 1§ PN eFHPIIIMIEASSt S,
and the pipe. path ,94b xtendg Jro such conposition storage tank 96 and
passes throulyh % SI’? 855LYRC cdftifdsi ti on transmi ssi on neans such as a
bel |l ows punp 9 I gl L .SSI ‘MRapsg) ~ rture
91c. Moreover lgteﬁ)Iter gglﬁlsﬁgﬁlgier eagrlilr@ﬁt R£ %l?%eﬁgg?ﬁoﬁ%ggé@e%ﬁv@gﬁ t he
bel | ows punps Fesordvelde supply aperture 91c in order to renove fromthe
coloured resist any inpurities such as solid portions of coloured resi st

t halSwer e for nBirsihevhenc khe onenber tedescoabed edrplsoyidangpeniadidyy)thend

such filtgr 98 enabl es t?e reuse of .t he col ourgd r(gz{ st.. 22 The c.qcl.oured
resist th Fa?%p%r#plf“&%ﬁ 2% B SPERbbH Fraifr tS2 Lt oflzgnia} Refd vion

t enper at URga-Qf Xk Bt ' rndegsth Figskst17mY kg
enpl oyed d?%‘gc%\?eglp??olrtnﬁtghgﬂs@t g‘fg’ggégtgaz g%sotlﬁehtserr%;éer(gtﬁ?e 1%? ?he c%c?l I ng
tank 95 i vherttle BAdibg sidesBbpofvend ssutfacevdpobat coated 2éereaghesnt
conponent during use and 25 provides a staple fil mformation. Fi |

For mat i on2RRY$ oRhern@od g rCAMPRE ShORC BRI fMRANS 14 18§ 1 b H%%gaﬂ% us 11
havbRg the. tidpti ihed i ne. f.Qr,egekrng. d e j

r ef %Qencegtlg‘?f%ei# 'owt a(rj‘t?@eql Iﬁ‘ﬁestfréz;ht&el %i rISqI‘—i?‘g%IPe% ?s(th% %ﬁgglrag%%)%&e
the proceggatédTw $0athesstENRWatLiAg Rt EPos13QAnt 9, Rt ansport action

of the transport means 6 is stopped temporarily. For this reason,

and

the coating composition 3 expands laterally due to surface
tension, and crosses the distance between the leading side 2b of

25 the surface to be coated 2a and the leading surface 4c of the
coating composition supply means 4 to cover the entire area of the
leading side 2b. As a result, a primary coating layer 5a of the
coating composition 3 is formed upon the entire area of the
leading side 2b (primary coating process).

30 When this state has been achieved, the transport means 6

resumes horizontal movement, and the member to be coated 2 is



,~ 1 JUN 200Z -72 50E. Each step of the transport action of the gl ass
substrate 21 in the filmform ng apparatus 11 may be processed efthejUN 2002
manual |y or automatically, but the follow ng description is of the 5
automati c process. The conposition storage tank 91 is already set in the
upper position through the lifting nmechanism 92) and the roller surf ace
52a of the coating conposition supply-déHer 52 is i mersed in the col oured
resist in the conposition storage nenber 9l1a. 10 First, when the processing
hode i s seérahspertedreds cibdiustreytedTlin t Pegulrd vE7TODL oMs ahikheasel, egheounp
97, the coating conpgsition supply roller 52, the doctor roller 54, and the
conposi t i 6APREHBIRA distraee g g@‘gireﬁrr shér gurERGDEo( beepradEd 6 andpthers) .

In this nn@r t he col oyred ret\zli st ig.lifted u bX 15 thf roll er surface
52a of thdCAAE PARRS0SiCt P8n LREPFPHTF | EPMRLP 1L 0N FURR HAtREANS, 4Filfur e
SOA._wher 8HBOToLARy GRIOUHAUERSERE bos (N AN 0T et BE; %Ol G 54
and an anpunt only of colouréd resist equival'ent to thée separation distance
d12 pet weendehets aidiertasnr thee S2ateofint Mriehathagl BRI LbREL St W ol | er
52 and the 20 doctor_roller 54 is supplied upwards. The col oured resi st
which - adher @9odo athetceorting | epmbasi kil adn idoviormpdt fetdeenorthe ade

53) and a t, only of. coloured resist .equivalent o the _separation

di stance g}l,gg%g{]\/gé)eﬁgt%cga?éfc)%ﬁr&? |§0E 1B3dIRg) Stl‘}‘rga&Sc%%T EP%% g5 igle_
suppl i ed ypYgE Oy StiCHotdiRinta diaVale Of r&RipdHtethenfsi 8t add Thed I%Rgmaft' ed
thickness is formed on the circunference of the roller surf ace 52a of the
coating cehpalsi tihen waplipgr ot dngposit.iokbr éevesypmls eidhe bl atlee 526batiingh i s

upstream of the conposition storage tank 91 draw down the col oured resi st
whi th adh6PBROS it iofe SHBP L Breanst 4aaBe 53 o SHENCd MaME Ic 8APbS i RTBIEIZ0

| I . . I g. f.th | f
mor 4 on (T TRETIBRBORN (1ToiRE: crah's shnat LR AT Tils 3 Spfientfi7S

uniform ip BHCRoAIRNNETs thahspyFtedCt {10 édﬂ%ri‘ﬁ‘ée%}r@ﬁ 501 {Ordu fohdeld t he
| ayer of coloured resist that 1s formed upon the roller surf ace 52al (Fig.

36) whichtbi besomg &heoabimgrkayeresitstupdiexthe afurdfiaep $06 bet lvwadpdariat us
confirnms that there is pno 5 glass substrate 21 at the work di scharge nenber

71, and t hEPaLIRE $ATRAS} heon FAKEPDHIQD AEOSEFSAr iaRd hBRer Wheg the @embed and

20) ;- moves | gter h | der 3 nd. 83 nd_npve he, ¢ pl ate
86 150 a pggi ta[feongéweéit ?yi%gvggmgfgt%(ﬁpgltg s}%aa%g)@ggl,o‘g%j t%ﬁén ctor%LiZ’ilér

cyl i nder | 455 ' j ed hat, il red
(at eps. ST b e e e T e
rel ati ve pbsckness df is hfomtedclasplidilas8fated irhd ighasslfhibstThe eamdluntst ep
ST9 ) , and when it has been confirnmed that the a_dsorgti on surface 86a
(Fig. 22)06f QoR¢iggugompesision i thakodSacFuRRiied nerg adhes iratinge 21,
vacuum 15 i .S e L L hyn h € 184) C vacuum
chuck has BHEst i SURBT Rnthd JLOaBP P LTS DA B0 TE BE IASEE R

gl a3 submbhnmée &k steh btdatequivabnass tdbsheat em@int s ofel ghén qUatdews t he
chuck plate 86 is noved upwards (step ST10 and step ST11). 20 Next) in step
ST12, thecempekifpios 8 BBt dst coms 86Thbhe anatdnEylayen B8 . udtawes®A wor k
gui de nenber_41) at which positio he chuck plate 86.1s held unti. the

Vi brat] onSrER iaRaeERFEmaBRuBh TheneorERArES (HoREPS L RHET dupsns i ielick

pl ate 86 | 0, S ! S e, gl b 25 is
posi ti onesﬁ%{l/ %%‘I[Jeﬁ% (r?glblﬁgg ae-%g%@u%oozit?ﬁg rzéﬁ%%srlgﬁoﬁ aggzezgaé%%?)%% of

t he gui deupohl the 42 det sanfpoes ofeftdreenoatphgneod)sitiba ghpsky memts die is
halted in this state until the vibration has ceased in_step ST15,. whereupon
wit#0t he EHERKIIAtaFUCBEXGESS PRt £98L4NBEIBRAS 131 0B 03id0eSnRAT (AHE e

{ranspor 60 FAT of 859 Sattt O SHREAE: Bfnr B e, SRBERREL IR IPEAR &, '

ST16).  caused in the thickness d, of the coating layer 5b.

Thus in the present embodiment a coating layer 5b is formed
by employing a layer consisting of a pool of coating composition
30 3a which is formed between the member to be coated 2 and the

coating composition supply member 4, or in other words, a film is



1. 7 JUN 2~~~ -74 _ In step ST17, once the positioning sensor has
confirnmed that the glass substrate 21 has been transported to the if?CiUNeﬂmz
position, the glass substrate 21 is noved over a distance sufficiemt td

bring it to a position at which its leading end is directly above 5 the
coating conposition supply roller 52, ereupon the glass substrate 21 is
halted for a specified period (step 9). In this enbodi nent, as
illustrated in Figure 50B, a coloured resist layer is forned upon the

ci r cunf erfF@edofbyt Hee ttdingertheurgunface2tofbe heoztrd i 2y wothoshei daveappl y
roller 52, an he 1 ransport reference plane. 13 of th | ass substrate
21 is pIéggﬁlgFEQgngc%fP%%Ps%ﬁnﬁgﬁq%ﬁg Fﬁpgpgéfl%ﬁjﬁ%r tékaqgaepgﬁngurf
ace 52a h t a f e 5ol e%i-5k i hay I+H ol nt,act

M th the Diacl e MuTACLT68. RoahSP 20 UTACETRERSL0AYBE  the' CoRRThAC

coating auomposition Quppl yncoMprerssed stitoutwishonpiliyyinkSregsrbaganse of
the delay until the l|eading extremty 21b of the surf ace to be coated 2la
i s &onpl exogipyeRsienendd thiet hcadtd ngol campes itéohstupoan tdrvecamembeasstd hbewi dt h

of the glas ubstrate 21 is formed whic e t noi stened with the
col our ed GO83REt aSTHdh the, EoLl, epater t%tr}bqaéssn@?lﬁ%‘l‘fe&‘t’e Bh 3sThENt &8 for a

speci f1ed e erﬂrﬁ‘éi%ﬁ‘i’y“ﬂ? ggbgn??ﬁﬁﬁ@ggz o' %%%ﬁbibftsy",hmcﬁezo fge,9ap

bet ween the glass substrate e i ng conposition supply roller 52

t hrough tdedagunintdde at evtab0s obmbhetelt o erkd esiatle ds iddhusteat educh
Figure 50c) such as to enable the formation of a primary coating |ayer upon
t he enti ridiadr dleofleagéng eatiler 2250 xthensusf ageh topbengoptedaings| ager

f ti . t, i t ST20Q,. th b te 21.i [

AN por (ST BEATH<E W i ERe oL Wi bRt MO B Gha SELL88 Bder t he
ti ELd ¥ . 1 t ¥yt ' ' t thi

ot Th ottt ', WRRRne S (R Ll FUR IR Renton) ST e

13 and t hwatdhkerl ayerf 5ace H28i st skdrmpid aarslif fhei epdt tigst banyaer t$b engbl e
the ~ ? ,SUN 2002 _75_ - maintenance of a state in which a |ayer
consi st i riktendadpdsemofsuehl onigtinr esiThus238chs Procaed benseets tof ghess

or cover ERRESPRNRHE APUBRSN ST Ge Roagt BEsl SecPaPe B¥ STEPRE R ount
of 13 CONMRASkhbOMHSHRRY itefls Pyn (J1e sHERTE ML GRMMAFEE ! 1 radRBEYtHA] b the
employment of an application process, and hence the thickness d,
of the coating layer 5b is not affected by the application of
pressure to the member to be coated as occurs in the roll coater
method. Moreover, the effects upon the state of the surface of
20 the leading surface 4c of the coating composition supply means 4,
which corresponds to the effect of the roller surface of the
coating roller in the roll coater method, are avoided. Thus as
the layer consisting of a pool of coating composition 3a of a
specified thickness is formed between the surface to be coated 2a
25 and the leading surface 4c, the shear surface of the coating
composition that is formed by the movement of the member to be
coated 2 is formed in a position at which such shear surface of
the coating composition is not affected by any variation in the
state of the surface of the leading surface 4c, or in other words,
30 a position at which such shear surface of the coating composition

is not affected by the adhesive strength of the coating



are set such that no interruption to the application of the col oured resi st
occurs. Thus, as distinct fromthe transfer methods of filmformationysygN 2uus
as the roller coater nethod, the |layer consisting of a pool of conposition
22a is in a nearly 10 unconpressed state, and the |layer of coloured resist

is extended fromthe primary coating layer 22b at the leading extremty 21b
by means of the surface tension of the4%yer of coloured resist, and the
coating layer 22c is drawn towards the end of the glass substrate 21. Thus,
once the glompssstbenr abe theé Haadpagsedrdacds dicl.| usiomt glti s nré&agpr e BRE) t he
formed | ayer, upon the gl ass substrate 21 is formed as an extended and

devel oped Hickneas hef ghgncg%tlen&:olaay@d 30 Msardeterminadf By r éhef brb&nqius in

t he prese i a, pool of conposition 22c .is .suffi,cientl hi ¢k,
and the fmggﬁbgggéﬁo%&%cfe t% egwgg?ésﬁ}’f & HhoGt yanZBOXeIB%% t?on at
whi ch the hesgd st hey ro r ; I Se N S Lelent to
reach. Thl}?,@ '?%gl\b%gsit??g% rt;?éﬁ]etg ?h’eajﬁllnguragHéa%le@él:gf%gtt% a?f'f egﬁ%dgéétﬁ?}%
adheS§i ve stompogibief tbe thel csurddceesticst beo colaeedolRher aidr f giee Sdafadelt is
determ ned by the bal ance between the shear strength, the adhesive strength
to the gl 4€8528nsehstheacea2ingamPmposigipn, atrd moisbynthd adhesdykofiorce
resist, and b%ceause changes i he surf ﬂce condition of the roller surf

a

n,.
ace 52a dd%no f(f%acttmtghecmoéﬁﬁiégg SHPPhE BLEBRdAd anlPLRAVELopdS 119 a
stable fil j - e;achi Nexdt 5 i1 e b 8hen;
position gafég??gélb@%bn%?}o?nlgogitllﬁjéggteear en c%f1 gﬁte@o&@mstrlégmﬂ\l/\%?ﬁr}éhi de
menber 61 thentesidudlhattrebe igl ake sodbsinmicemBds htsorbéenof ranepelt widjch he
conmposition ,1 7 JUN 2002 -76 renoval roller 73 (Fig. Ali i s_raised by
the Byl i n@&y RecHiRresrdesd, and ne fanseainpbekphase agesiincdbuded imithe t he
sensor switch.] | vat.ed (st T2] a and st ST2l b at _which |
contacts tcﬁéqllégrg@@qsaﬁtof}'Zligaﬁﬂlﬁ HENIELd; ﬁ§°%§<tflﬁe‘iﬁ°ﬁ§ Q’%Cgf at%%mgl ass
5 substrat@elkorfbtesnt b eXCessIEOl M eoFESh S W1 GR1 FARRL &S mﬁwﬁsrear
extremty 21c and the leading extremty 21b has been renoved In this
manner) tkhichmposi didhiceioviad doltred , 73 res feewesech (84 epo SdRdis)e thaler
normal conditions) no excess coloured resist adheres to the | eading
extrenityS2eblestieFmatian iefédMfact 10 bet ween the conposition renoval
roller 73 and the |eading extremty 21b nay be omtted from such actions.
Next, in step ST22, the glass substrate 21 is transferred, and is halted
whi ke bei pgureharkssderdthe rol ler surf ace 62a of the downstream guide
roller 62 (step ST23). Next, the chuck plate 15 86 is raised in Step ST24
whil e the gl as§heubfilrlawengl iss beipractétal nedscanptidrenoli rhat | Houikls

ceased (stg& ST25%E t he chuck plate 86 is transferred to di rectI% above the
wor k di scl¥ Q@l &f ﬂe(%ltlébfsmeys %r@ﬁésc%ékleppﬁ‘%%e%lpge Biep,

directly 0 r hSC e until the vibration has ceased
20 (step %%2\7‘%%%9(&%) 1|£S:)nq!s%‘i e%?’égg%g@t leéuc%e%dk plate 86 is | owered - and
hel d there until the vibration has ceased (step ST29)) whereupon in step

SI30, the vacuumin the chuck plate 86 is released, and the transfer is
made to tlGendiraéhGent itattiani sm Next) in step ST31) it is held in that

position until t.he 25 vibratjon has ceased, er eupon, the chuck plate,86 is
Por 2ha and t eI Em £BF nikt bieadt 408, SOBSHEPELERT hnale RBBESelNS %
pl anari zi ng,;Rr oy of | J S -é:(%t rfpegralb of
t he gl ass Sl} st@frﬁgtagl%KZLWLLr:n;iySr gggggﬁ%éx%q%oﬁé&t ggcgél[ﬁng of qgoligure resi st
formed in2this manner) whereupon the 30 normal processes such as prebaking)
measur enent of the thickness of the film exposure to |ight and d$yeI opnent
are perforned. Figure 18 is an outline constitutional diagram of the 1lm—
forming apparatus, Figure 19 is a front elevation, Figure 20 is
25 a plan view, and Figure 21 is a side elevation of the upstream
side of the transport path.
In these diagrams, a film—forming apparatus 11 of the present
embodiment is an apparatus for applying coloured resist (coating

composition) to a glass substrate (member to be coated) 21 for the



(~ 7 JUN 20& _77_ However, as the roller surf ace 52a of the coating
conposition supply roller 52 is smooth in the present filmfornind I JUN 2002
apparatus, variations in thickness are confined to approxinmately 0.1 dun)
and if such value is acceptable, the planarizing process may be 5 omtted.
Thus, when the coating roller enployed in the roller coater nmethod is

enpl oyed, the anobunt of coating conpos#Biron to be applied is guaranteed by

i nversion, such that V-shaped irregularities are formed by cutting et

cet era andettengullaracokowng filaeessand af aauvkramdplyustade 131 phogeStrdam t he
present invention, 10 the planarizing process is performed only if required
in order verkd@hiideememrReniddi redqadisle nembey edul ardewnss.regnf werk ©iidehe

Fourth Pract.i cal ,.Embadj nent of t.he.lnvention Thus, with the filmform ng
par at usHaESH (g it b O3 Yo o1 GRAEHE DHATRET ( Ho B el SHAREC alibOB: & «
transport [ 1 3 , [i¥ b N i at e
Hence, du@??6§#iﬂggeagégt eW?{E§ ?ﬁggo#éﬁﬁ'EPLghfgb%@%qﬁgCho?fgdﬁgiéaﬁgkd it
i's [ossi biveth cafordampelri gleklan Bémabl frdm |4he Mpseou et ) t 6 UEhE 94 dvies frvamat i on
of the film the glass substrate 21 and the roller surface 52a are
mai nt ai nedf a@ tirANSPoIrtedaddpatlat i of itheergkdssdl sukgtrate~ 20, t whilayer

tion is fornmed . to formthe film h t hat

i sting_of the pool of | .

excessi vet THIRO Iy B SRSy Blnol HRARSPOTS: TEABS) o NIGh: HY SGPORFREd Wi st
d such f LYo i t ?  dug

Toss, ahiEo)  Prag hubpl &2 nartar@B DEy' (b PReTFliBen PRESERE s o

occur. |tdisposydy gbowk f neabbtst Alcxirived, | | &eth CORBI @fHtPRain0 tHe thleass

substrate while it is bein%hgransported, and this is a cause of variations
i n the thidewnateags. t hdnf ithis ncase, t thasfahaski | subisdrattag et wbilchi st hi s

enbodi nent owever , en the filmformng neth whi ch enpl.oys th
filmforn? I‘sa‘p%ia?t‘é’[ JgélYOF %W&e%aﬁ%%le 1iss%ﬂgn3§r¢1%%@)q g9 3h§uch
conpr essi 4 S e il b - 0 7 ar:ngd.
Mor eover, 92@51?1['}% ;sh%ﬁgggasnlotr@gg&%%tﬂnﬂﬁﬁgdegfbe}‘ icloéﬂl;g%rl\ér%lzdng%i & %ﬁ({:ﬁﬁgﬁl y the
coating cpsPosidn aparontiect solle ssuiff atee ¢0 deggddd edo B on2 Woif clthiehe
coating is forned) the nenber to be coated 5 which is subjected to
filmfornpgtreamaorkesuiiet memher o lf.| atWhkidef 4be glass asuhHgagieagdd is
subgirate gl but sqgh menber nag}p%% ess,_an.irregul ar_surf.ace. gh L in
r

such® case@bwidf i §0&L g (TP Tay cotburBl rEHES POSYG 0% ¢ upon
a glass s t u inC idd : LRl ﬁﬁﬂﬁi i of 10
a |layer o?gééﬁéiﬁig§ %32?2% ¢§¥?§§g§§ pg?%@gﬁ§d£"&g§93%550$%1a co J&?g?ilter
upon a suwisigeitorsurfiedes dligrieer byhoher gaidd telMer 43 oo biee fupmedampon a
sem -conductor surf ace upon which a wiring |ayer has aIrea%g been -forned)
such thatwehle guédeumembpzt 4lheambnBéfot dybed c8uide APPless & ohe t8ati ng

conpositign in the 15 inver.sion t hod, mu inevjtably vary due tqQ surf ace
P rogul ar AOVREETERR onio Bier RERBPE, i ng thF oRGRbIT have toradsarpl St
enbggli Mentes gt Mdd Ueene f'&‘i‘m@&eﬁut’:@nﬁc@@ﬂt‘?ﬂ%é '&ohg?n%oé&ﬁééﬁ”ti@‘n,t he
film and the coating 1s extended wnile 1n a noistened state such that a

uni f or m f ahdn tise faubskdategas dfwstheaf taapsforied egunarthei esl ler tswrfaeef ace
to be coated, and such as to prqvide good differential coverjng. Pbreover,
?é ado

the coati A} Ehe BUEE Feller 62unfethe LomsideancHeR suide; ReRhe

di stinct Eﬁgn%éiﬁaqigcgﬁgggtﬁém qqq wherein the coating conposition is

extended i'n"a Sihg tion by centrifugal force) the present nethod has

no 25 directiovaridus typeB &6 dWisoroatermolraiededppatd&NofoBhe Menimarer se
side of protrusions. For exanple, as shown in the cross-section of the

M M3 ype phnsuchii idimnfosubee ranpar3dusi Llusof avleich Hhei gain samsSoBhBhen t he

cross-sec%ingégaéé ei%egkéﬁgquf}or apparatus 302 illustrated in

First, a supplied material detection sensor 31a which detects
the supply of the glass substrate 21, and a supplied material
position detection sensor 31b which detects the position of the

30 supplied glass substrate 21, are disposed in the work supply stage

31, and a vertical position detection sensor 4la which detects the



30 Figure 51B, when the filmform ng nethod envi saged by the present

enbodi nent is enployed a uniformovercoat |ayer (surf ace ~1 7 JUN POSUN 2002

_7s_ . protective layer and the like) can be forned, regardl ess of
differing heights or of surf ace irregularities) and with good differential
coverage. On the other hand, when the sgi n coat nethod is enployed, such
nmet hod fornms the coating directionall74 ~in the direction indicated by the
arrow) such that an extrenely thin layer is forned behind the projections
as i ndi cateat ilpp 1t hes bt iokewfl the gl asisr sebetrates 2dana ke logdty f senaarhd1b

-section af the |eadi tremty 21b_ of the g bstrate 21
11 ust r it i GegaEe. EAT StbedhxeRRGt Lol e @leSRnsdas Cratene r oBRid

t 1Q, f i is h i | .
consoquen:e oS TR 1 wrcach, SBRERAPAEET VHleh"Retdbte, *ak Shatfiafseq up

to the twhieh r eRet i Bsadildgweytde iof I eNer SE a¥Rt hodlss traae agit hgagtol becoat er
nmet hod, broad margi nal zones 21d are forned as indicated by the broken

| i n@s whetrainspoothdsiidesovofer hdolSstamt iatg thie ubpek, posd tsonh afonéhecannot
be enpl oyed. The .following is a description of an exanpl e wherein an_actual

coating i%MPESHEdORi FHPRLYi EHldededpi grendishpeed el sthe)uRsiFeaR HgTkhe

navance. Griifies HRARRE! 152 p  SpRESE (185 b -pf  SEREEP' ik, kol "G YBERE: | 5
of the dogHeorcytdilngr oF4 o e 2lompoBWE $6%0PHIm afKk t femplSiltanae shgpypen the

coating conposition supply roller 52 and the doctor blade 54 is set at 150
~m +10 VimllEire 52at endfarbewrtli senebrt hikb cduitdgecenpsstie drevelpplfy thel | er

52 25 may he set, accqQrding to the thickpess of the filmthat is desired.
CoriR g AR SESNS AR (DRKISOTPASEE L9 BHORARS A AR TR DBPILES NAS
| ass 1. thick s I | s I -he ass
gubstrat (Jas“[LEF @Sﬁsﬁégggn’&l ggg %gtéﬁgé) erlt\(/agsrdgsllgrreant ‘ﬁ?ég’gggaetégeitg mu

JCR Seri esoddisiehembands sampImsitQohr @8t sy RImIsediber 6 M@k i deakstyer e
enpl oyed as the dispersed pignent type resist. It was found that all such

types of thesipetsitipa af Jild 2008s -substmate Bé ehiahedasahden htansportedat i ngs
were approxinmately 1.0 ~mthick after prebaki ng%1 Mor eover, E/ge t hi ckness
profile of°thBEcHAISITRAR MHKai Fetdq o MEBPERDIY t hEn HEPPSRBr ddvelleno

veril cal Ak Ra LEBK! AF1dd GRnbr! Bl CKRGPS: Mik3bR abrdotioaligbbes [n

5 thickness, norrre res’in tol'our such ‘as are pr wth the

rol | coatera whtbhdd@tedtRe thei Bys iafilonWef etiapgea¥edsuddyraeeerl witioh hae
coating was observed as a whole, it was confirned that the coating tended

to be rathean ttianspariedote tie apprkoxissherge 2otage fTlomatde apoientigelt he
tremity of. the gl 10 subst t whi ti d). but
Ehat - SUbSRARIGHED BePRGH SorEnosreoLp; MY e P Seeass Lhe agLrv ol SivaPS
E[gg'disrem tﬂ@n&}%’é%% oeSu{-Weredo1 V¥ 1Nt nEOEIB A ibRep SO iidn , PR I iGPosed
20 in the work discharge stage 71.

Transport Mechanism

The transport mechanism of the present apparatus is explained
by reference to Figures 19 to 21 together with Figure 22 and
Figure 23.

25 Figure 22 is a side elevation which illustrates the upstream
side of the transport mechanism, and Figure 23 is a front
elevation of the construction of the horizontal transfer means.

In these diagrams, two guide rails 82a and 82b are arranged
from the upstream towards the downstream on both sides of a

30 transport path 1llc, and furthermore there is a screw shaft 82e



In the fourth practical enbodinment of the invention as 15 described in the
foregoing, the menber to be coated is transported in the sane dirdcyi dUN a2
the direction of rotation of the coating conposition supply roller, which

is to say that the coating conposition may be supplied towards the
direction of transport of the nenber to be coated) but the nenber to be
coated may al so be 20 transported in th@-opposite direction to the
direction of rotation of the coating conposition supply roller, such that
the coat ibggweempasippooning snpps i 8eic agadn82dt be dheeotten eidér afisphet of
the menber to be coated. In such case, either of the following is possible.
In the figWhdeorialdg &fpar abRe €29 Phe thel AoreE FBehsd 828 46 taanmecsed

bet ween t t oat ed _and, it he coat i onposi ti upply .tol | er
may be véﬂﬁé@ﬁggghet%gﬁféﬁ%ﬁg%ﬁﬁéﬁcgg%ft?rﬁaEégéﬁibggtgﬁ%%ﬁgﬁﬁsﬁpgltbg
varied, andRRrsent Fenper t4iQ beorgRat h eefrityean edo},0 the

downst r eam wor k Suﬁgg'nenberlgl)@?he égﬁbe§§t§ gg“é%ﬁt% 5?% ??gné%gr?ed
from t he dansporéanesiet ciwirves mblierup8gr eainslAldeer 8ati wielah dontiai@sceati ng
menber 801) . ~ 7 ~~N 2002 -sl the doctor roller 802 and the doctor bl ade
803 are RIHSISAAN; babhpS6Tevi epsasineghsheost oy Peshberiafi she ssqaw shefter 804

inthe d id i ti f f .t he, b
coat od, i enBrE Scfhahlfs eCBbE APl STERRE R Bri kg L Sienseti on
supply rolddy BRY D&l t BRafi I @0kl 0Nt b Ndididt eehdY Hohe 28Rt LW Bradgfer
illustrated in Figure 53. In such case, the coating conposition renoval

means 80Mmeshianhisins eTipd aykidietro 8Banouembhicatesi stithr ansliderc@adbi 8@ the
conposition supply roller 804 may be disposed upstream of the coating

corfPosi t iBHASuEBly $er1 eMoggaveno thee sddhsti 83k iand of Sl hdebtdiar omedbers of
such fil mf.orm a rat Q. .pare.simlar to the nbers, of § he
filn}forﬁbﬁéeaﬁggga%%? §P%ﬁHSQ?%€$tFPEﬁ i%xﬂugg%ﬁggﬁﬁeﬁi?t%néﬁﬁeﬂéeathe
draw ngs @id jd@3Criiins?Bs e cHAgh sHENARIS AR Mixlih@d-mearls) Avdidy 2092 - 82
CLAIMS What | claimis: 1. A colour filter for a liquid crystal display
conpri si niispasedptincauoh ta ansmeernis stpparavegsarether pobntt hbavnspahent

conductive |layer formed upon_sai d supporting nenber; and a col our |ayer of
a speci f i EpNSROTEPRAEY Llsd, b ddvi samanBetie thecFobare daiEat of ihiecAri¥ef or med

UDSB 52 oSSR ok £ 0TS ot Y CErINSIEY LR &S PR EYBE e
| ayer, rotates the screw shaft 82e and moves the slider 83a horizontally,
while simultaneously moving the sliders 83b and 83c horizontally.
At the leading end of the screw shaft 82e, a rubber sheet 82i is
spread on the supporting unit 82c¢ in such a manner as to enclose
20 the circumference of the end of the screw shaft 82e, while at the
opposite end of the screw shaft 82e, a rubber sheet 82j is placed
on the supporting unit 82d in such a manner as to enclose the
circumference of the opposite end of the screw shaft 82e, such as
to moderate the shock caused by the contact of the slider 83a with
25 the supporting units 82c¢ and 82d.

Three air cylinder mechanisms 84b (vertical transfer means)
are fixed to the upper surface of the supporting plate 84a such
that leading end of a drive shaft 84c of the air cylinder
mechanism 84b faces downwards, and a porous sintered chuck plate

30 86 which is larger than the glass substrate 21 communicates with

the leading end of the drive shaft 84c through the universal joint



said colour |layer has a relative dielectric constant of at |east 2,0 ;Rﬂ?r _
measur enent conditions of an alternating current of a voltage of Eﬂ\] 2002
frequency of from1l kHz to 100 kHz, and each of said red, green and bl ue
picture el enents which formsaid 15 col our |ayer has relative dielectric
constant of wthin a range of +25% of the mean value for the relative

di el ectric constant under said neasur&feft conditions. -~ 2. A col our

filter for a liquid crystal display as defined in claim1l wherein each of

sai d red, 8yrdeithaig bree i aaveeirl @hkbrdisezainns. a The dowees siefaust oifc

t ant d d t diti .of wi thi f +20% of th
mean val ubMS G0t BLATA Pbot OB &t AGSOZBRLPRATITTRCoABER) SHROW Buckor &
rean v . Tt 08 0CBALP AN T Fi,
or oo anct B OE B aL iy Semanrains mi ol tERT I OENAL BEhEe AP o

within a teragobided wlidh Wolfiindfa 8é terthathBle £t FiON, @he Sadk@¥if,idn

frequency of 1 kHz) and has a relative dielectric constant of within a
range of Sunface). 8§6a iIf iIxepUNtROOZNntdTeundeyerae akueface i nd cthe erglagk 5 V

d f f 100 kHz. 4. I filt R i quid tal di
ond 2 {regtencn ol 00 ke 4 gocolow lierlor ol land eretel d splay
d to 1. .c.ol ' f ' I; [
dun L0 L alf M scal o clulhosa e 2 b valalndlanl auas,

green anda bdnef thimelbe e S3Ln@ricd Whrirtln f 1 18sS & 6h CEHO Ule dldavgr edd & Mithi n
0.25 Vim 6. A colour filter for a liquid crystal display as defined in i0

claim 1 whered rsheditd 8ol oand | theerbeagringi Abc péiyrminthaisn anhepertyre odhifchom 40
Cryeial dYQpesPoagsqaps fBGh TPASTATALL |RAGHRF P JEPOERI PYObr diRRRed T
el oyed 28 (AR (ReRe " ahe et SRS i TpRs R PR Y Sl o
substrate 21, and also if the upper surface of such glass
substrate forms an inclined surface, the universal joint 85 bends
to follow such inclined surface and the upper surface of the glass
15 substrate 21 and the adsorption surface 86a of the chuck plate 86
are held securely together and retained there. Moreover, when
such adsorption surface 86a is holding the glass substrate 21, and
when the glass substrate 21 is positioned on the roller surface
of the guide roller 42 of the upstream work guide member 41, the
20 surface to be coated 2la of the glass substrate 21 may be held
against the roller surface of the guide roller without any
interval. Moreover, because the adsorption surface 86a exerts
suction upon the entire region of the reverse surface of the glass
substrate 21 and thereby retains it, the central portion of the
25 glass substrate 21 is unable to bend when the glass substrate 21
is positioned on the roller. Furthermore, if there is a
difference in temperature between the glass substrate 21 and the
chuck plate 86, no irregularity in temperature can occur upon the
surface to be coated 2la of the glass substrate 21 because there
30 is contact across the entire region, such that the entire surface

of the glass substrate remains in the same state. As a



-- 8 Acolour filter for a liquid crystal display as defined in ﬁbaiguf
wherein fromone to thirteen brom ne atons have been introduced ® toJ |Am2
partially brom nated phthal ocyani ne green pignent. 20 9. A colour filter
for aliquid crystal display as defined in claim7 wherein a brom nated and
chl ori nate phthal ocyani ne green into which chlorine atons have been
introduced in addition to brom ne aton82+s enpl oyed as the pignment which
fornms said green picture el enent. ,1 7 JUN 2002 -84 10. A colour filter
for a |ioeorbeguental vasidtayndsifdethaetbrinatibai 67 7 hewRi 6h aa £l Qriseat ed
pht hal ocyani ne green into which from14 to 16 chlorine atons have been

i ntroducedy (IPrgEUALr Feam temperatyueen) the supfagedoi headodtedr? itao ofai d

pec | ol TR S AT By S LS RPN AT
defined i i i hal all Y. L P C I
el e i chp mLxubeks RATE, 9puaBbpe JRECEI PRI o s

i s enploye ion sal artrally
pht i5al ocyfrunts geeen 1ad tt, hendixigent swhfetes @fNMehe Fubpdreeng b X4ty 848l ement .
12. A colour filter for a liquid crystal display as defined in claim?7

wher ei n Wil oG itke ek lptansal Hoa athi s DIt Bhavhgeidgs od7 14ndo gudde

chl orine at.ans _h been i ntroduced (Pi nt Geen 7, Cl..7426 and

di sazo yeqqla\ﬁrﬁRa%/ﬁi gﬁéﬁo%{l 8&/ € C.agg&ﬂglogljl Sréfe eoy@dll‘g"sg t %é

pi gment ' fQr [ i : s modmtAdc rbLl or a
i qui d c\r’}@BsItCégﬁvegi'g%l ?310389%12??‘%25&%%934 B8 s amted thﬁg‘rbm{f?@?{ty of
sai d greefurfiaceuo ehendipAiby bhetél B4s! andahdighaplé MY rdexesitsthm when
measured enploying a Clight source is 0.3 > x and y <_ 40 when the

t hil®knessretfative geeehign cafurtdecichirght Plat®elbveen 0.8 ~mand 1.0 Vim 14. A
colour filter for a liquid crystal display as defined in claim7) 8, 9, 10,
il, 12 or 13, wherein said red picture elenent 25 is conposed of a m xture

of PV Redy g Red 208) C. I. 12514) and disazo yell ow HR ( Pi gnent
YeIIOM/83}H%E%QD§TY0§?Qée .1 7 JUN 2002 85 15. A colour filter for a

UL LisSaln e af ss el aehion e Thork i) sigeiaior 19
The work supply stage 31 is disposed at the extreme upstream
side of the film-forming apparatus 11, and frames 32a to 32d are

15 mounted upon the upper surface of a supporting plate 3lc of the
work supply stage 31. Mounting apertures 33a, 33b and 33c which
are provided with springs in their base surfaces are formed in the
frames 32a and 32d, and base pins 34a, 34b and 34c which are
directed towards the glass substrate 21 are mounted in such

20 mounting apertures 33a, 33b and 33c. The two sides of the glass
substrate 21 are positioned within the base pins 34a, 34b and 34c
and the glass substrate 21 is loaded upon the frames 32a, 32b, and
32d, while the area 31d indicated by the dotted line forms the
area in which the glass substrate 21 is loaded.

25 Thus when the chuck plate 86 is acting as a vacuum chuck for
the glass substrate 21, the glass substrate 21 is held in contact
with the chuck plate by the depression of the base pins 34a, 34b
and 34c. Moreover, the supporting plate 31c is fixed to the side
of the base 11b through springs. Thus when the chuck plate 86 is

30 acting as a vacuum chuck for the glass substrate 21, excessive



is conposed of a mxture of at |east one selected fron1phtha|ocy nﬁ ﬁlﬂml
R (Pignment Blue 15:1, 15:2, CI. 74160, CI. 5 74250) and phthalbc a p

blue G (Pignment Blue 15:3, 15:4, C. 1. 74160), and di oxazi ne viol et (Pignent
Violet 23, CI. 51319). 16. A colour filter for a liquid crystal display as
defined in claim1 wherein a black matrix | ayer fornmed between said red)
green and bl ue picture el enents has anrdBaApedance of which 10 resistance
conponent value is from1.0 x 10Z (S2~m to 1.2 x 106 (S2~m) under an

al t er nat i figreairiisemio tobppl Vednth atHer @auencyudtfatem2100 e §e dhdedeq and a
relative dielectric constant of 3.0 or nore at the aforenentioned voltage

and rangegbﬁSSrﬁﬂhﬁﬂﬂmtesWMIEh Ascébogerf thamr therghads quibbtaagst 2l disspl ay

as defined in rE%loclal wherein said black matrjx Ia er conprises a
pi gnent  aSTEP aen SHE g BFOUTYRTFTAGENES FWPPOTTES Yr the| framer324 quU|d

crystal displ d n 1 r S cont n
W %lhl n thééﬁé)ara%hdaﬁtf ? bgmﬁ%ﬂge&c?ut% él%?gﬁ%ﬂ%%@f@ Sg gg’ﬂj(i g‘ﬁl’:
sai & bl ackf mehei x128s! aybetrdfe Alcoheuradiuktmént opra th'eqtﬂdh%)éﬁ& al; g
display as defined in claim16, 17 or 18 wherein said black matrix layer

vari es inrediigiedess fromthe thicknesses of the red) green and blue picture
el ements which formsaid colour |ayer by at nost 0.5 Vim 25 20. A col our
filter for a liquid crystal display as defined in claim1 wherein a black

matrix | leSdl sefd; tqgﬁgé he red) ,~ 7 JUN 2002 -86 green and
LOES LT w%gg ﬁgfgﬁ ornﬁgaid col our

bl ue picture el enen _ | ayer, and a | ayer which forns
a - portion ofTisaiupshiraeh Medw mrka%@rd@m@myercblfpmt bed§En BLMHATRLE

colour |ayer has side surfaces which are tapered off towards the flop end.
21. A coIU%rexplaxne&charefemnnt&ﬁymtElguue$l&@ aoe 2def itog@ tharcwaitin 20
mhe{eln said 5 t@eﬁﬁeg S|de rfaces are at an angle of from30~ to 89~ to
salé)sup QQrﬁgl colour filfier for a liquid crystal display

defi ned /8 2 d I
of romas- 115 902 08 ?&f&féﬁﬁ&?ﬁt?fﬁ“’ﬂ%@ DR RAERRR Quol Born ©

;ntaggfsag]E Ugu it anenPeayr Hilgurer 2Borisa d i erogh-Gexslishali sPhRYviewnBEi $hag the
upstream flow work guide member, and Figure 27 is a cross-
secticnal view of the upstream flow work guide member.

15 In these figures, two sets of ten guide rollers 42 are
disposed at either end of the transport path 1lc in the upstream
work guide member 41. Here, the guide rollers are disposed in two
sets such that the roller surfaces 42a of the guide rollers 42
form a transport reference plane 13 for the glass substrate 21,

20 and the width of such guide rollers is so set that the guide
rollers 42 are able to support the ends of the glass substrate 21,
and thus, as illustrated in Figure 27, the ends of the glass
substrate 21 are located at the centres of the roller surfaces
42a. For this reason, the ends only of the glass substrate 21 are

25 uncoated regions, such that most of the area of the glass
substrate can be effectively employed. Moreover, as the glass
substrate 21 is directly positioned upon the roller surfaces 42a,
the surface to be coated 21a becomes the standard for transport,
such that other portions such as the reverse surface (supporting

30 surface side) of the glass substrate 21 are not employed as the



1 o formng a transparent conductive layer having a specified pattern upon
a supporting nenber; formng a colour |ayer consisting of specibed JUN 2002
patterns of red, green and blue picture elenments upon said transparent
conductive layers; and formng a black matrix Layer consisting of specified
patterns between said picture 15 el enents, wherein said colour |ayer and
said black matrix |layer are patterned-B#-the exposure to |ight of a resist

| ayer containing pignent, and wherein, in said exposure to light, a gap of
frrom 200 Blrandaxkyverahd nrhesceli spesnd hdt wehrere | aarr  t undiel aipmased dro

light (resist |ayer) and a phofiaomask. 20 24. A filmform ng apparatus
utilised LRTEHE I tiREI dR dhecdhdGknea§epE éhetﬁéaé%léﬂbs?ﬁéaﬁyiimﬁthﬁ aimi1

ror | zont afCE IENL e CoRERE s S A/ 1RA58000 Cafad R a8 Pk Bl ©

means whi girf $c&igosed bel ow a transport path of said nmenber to be coated
to supply a specified anobunt of coating conposition in a lateral direction

acrass the trabaptiié pragsendf embodlimerans et posatsonsd of shpatwd i sexgiost ance
adj ust nent and mai nt enance neans whi ch _adjusts and maintains a separation

di stance BBidReiPldars £3amandecdigparedoln sushl ¢ meener dhétaoserrarofof
ool of cOaH B Chipaet tisbntf S asHeTR bR, 8 BBt e e e A oat i ng
conposi ti hwsUPP! HhdteaATihBEONIRS the positioning of the glass substrate
21 that is being transported can be minimized. Eccentric shafts
10 42b (roller position adjustment mechanisms) are provided for such
guide rollers 42 which always locate the axial centre at the
position deviated from the centre of rotation, while such
eccentric shafts are inserted in the mounting apertures 43a of an
upper guide roller support 43, and screws 43b are employed to fix
15 the eccentric shafts 42b to point different directions so that the
vertical heights of roller surfaces 42a may be set individually
for each guide roller 42.
Moreover, the upper guide roller support 43 provides a
support block 43¢ to which a guide roller 42 is fixed, and a slide
20 block 43d which acts as a base, while an inclined surface 43e
having a gradient of approximately 2° longitudinally is formed
upon the lower surface of the slide block 43d. A lower guide
roller support 44 is disposed beneath the upper guide roller
support 43, and such lower guide roller support 44 provides a
25 slide block 44b which on its upper surface provides an inclined
surface 44a which possesses a gradient of approximately 2° which
corresponds to the inclined surface 43e, and a base block 44c
which supports the slide block 44b. A groove 44d is formed upon
the central portion of such inclined surface 44a of the slide
30 block 44b, while when the support block 43c and the slide block
43d are fixed at the bottoms by the bolt 43f to the upper guide



a coating conposition supply roller whose roller surface rotates |} e

passi ng through the coating conposition to raise up the coating -« JUN 2002
conposition, a coating conposition supply regulation nmeans which is 15

di sposed adj acent to the coating conposition raising side of said coating
conposition supply roller and which renoves fromthe surface of said

coating conposition supply roller an arfiumt of coating conposition which
corresponds to the separation distance between said coating conposition
suppl y rolroddeansumszoret cisat ivhg A@adooposhéi bol t eued jalciten saahsthaet regul at e

t he anmount, of coating -- conposition that is supplied upwards) and a

coating cdfpdsned oRUFERRR aftdereahis b o ide dilosésedBd rershpble t inalined he
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is being transported) said | ayer consisting of a pool of coating

conpbsi ti ghei apper ngwideeddly evaisdppepar 43 i oan e nvdee tadjslsisesve Anthe
mai nt enance neans, and wherein the coating upon the surf ace of said nenber
to 30 be dO¥EBdSHEIRIeRAll®Fegurrort #4jUsuoothatssthepserditial nppsi bl onp
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supply means is maintained to forma |ayer consisting of a pool of the

coati ng cdawgeshéron before halting said menber to be coated tenporarily in
that state to extend by nmeans of surface tension the |ayer consisting of a
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formed that the leading side becomes narrow towards the leading

edge. Such leading edge of the leading member 53a is fixed in

such a manner as to project outwards from the leading side of the

support plate 53c.

5 As illustrated in Figure 28, the doctor blade 53 having the

constitution described in the foregoing through the fixing plate

55 which fixes the support plate 53¢ with screw is fixed to the

support members llc and 11d which rise from the side of the base

1la. The round aperture 55a and the position adjustment elongated

10 aperture 55b are formed in the fixing plate 55, and the fixing
plate 55 is fixed to the support member 11d through the fixing
shaft 55c¢ which is mounted in the round aperture 55a and through
the fixing shaft 55d which is mounted in the elongated aperture
55b, such that the axis of rotation of the fixing plate 55 is the

15 fixing shaft 55d, while the mounting attitude of the doctor blade
53 may be varied, and the distance d,, between the roller surface
54a of the doctor roller 54 and the leading member 53a may be
adjusted, by adjusting the fixing position of the fixing shaft 55c¢
with reference to the elongated aperture 55b.

20 The constitution shown in Figure 30A and Figure 30B may also
be employed for the doctor blade.

Figure 30A is a plan view of an alternative doctor blade,
and Figure 30B is a side elevation which illustrates the
disposition of such doctor blade.

25 As these diagrams show, the leading side of the doctor blade
56 possesses a plate member 56a, and the leading surface of the
plate member 56a is disposed in opposition to the roller surface
of the doctor roller 54 in such a manner as to maintain the
specified interval d,, thereto. In this manner, it is possible to

30 ensure with certainty that the coloured resist which is raised up

falls back with certainty. The position adjustment mechanism for
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the doctor blade 56 is formed of the elongated aperture 56c which
1s mounted in the base extremity 56b of the doctor blade 56, the
tightening bolt 57 which is mounted in the elongated aperture 56c,
the micrometer 58 whose head 58a is in contact with the rear
extremity of the doctor blade 56, and the spring 59c which is
disposed between the support member 59a which supports such
micrometer 58 and the support member 59b which supports the doctor
blade 56. When such constitution of the doctor blade is employed,
the micrometer 58 is employed in order to establish the separation
interval between the doctor blade 56 and the doctor roller 54,
such as to facilitate adjustment. Moreover, when the doctor
roller 54 and the doctor blade 56 are repeatedly moved
horizontally relative to each other, the development of stripes
and other irregularities in the thickness of the coloured resist
upon the roller surface of the doctor roller 54 may also be
prevented. Such mechanism may also be employed with the
relationship between the doctor roller 54 and the coating
composition supply roller 52 which will be described subsequently.

Next, the constitution of the doctor roller 54 is described
by reference to Figure 31 and Figure 32.

Figure 31 is a plan view of the doctor roller 54, the
coating composition supply roller 52, and their drive systems, and
Figure 32 is a side elevation from the upstream of the preceding.

In these figures, the doctor roller 54 possesses a roller
surface 54a which possesses a smooth surface of approximately the
same width as the glass substrate 21, and both ends of the shaft
of the doctor roller 54 are supported by the bearings 54b and 54c
which are fixed to the frames lle and 11f which are disposed on
both sides of the transport path 1lc for the glass substrate 21,
while the pulley 54d fixed to the leading extremity of one of the

ends of the shaft is connected to the doctor roller drive system
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system 14 possesses a constitution in which the rotary timing belt
54e is connected to the pulley 14c which is fixed to the drive
shaft 14b of the drive motor 14a. The fixing position of the

5 doctor roller 54 is adjusted by employing the micrometer 54f whose
head is in touch with the end of the shaft of the doctor roller
54.
Next, the constitution of the coating composition supply
roller 52 is described by reference to Figure 31 and Figure 32.
10 In these figures, the coating composition supply roller 52
possesses a roller surface 52a whose width is approximately the
same as that of the glass substrate 21, such surface being smooth.
The two ends of its shaft are supported by bearings 52b and 52c¢
which are fixed to the frames 1le and 11f and which are located
15 further to the outside than the bearings 54b and 54c¢, and the
leading extremity of one end of such shaft is connected to the
coating composition supply roller drive system 15 through the
junction 52d. The coating composition supply roller drive system
15 possesses a constitution wherein the drive shaft 15b of the
20 drive motor 15a communicates with the junction 52d. The width of
the coating composition supply roller 52 is less than that of the
glass substrate 21, and hence excess coating does not adhere to
the outer edge of the coating zone (marginal zone), such that the
entire coated surface is employed and material efficiency is good.
25 Next, the blade 520 which removes the coloured resist from
the surface of the coating composition supply roller 52 is
described.
As illustrated in Figure 28, the blade 520 is disposed
downstream from the coating member 51, and the leading end 520a
30 of the blade 520 is placed in such a manner as to touch the roller

surface 52a of the coating composition supply roller 52. The
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constitution and support means of the blade 520 are basically
identical with those of the doctor blade 53 which was described
in the foregoing, and therefore are not described in detail. Thus
a blade 520 which is similar to the doctor blade 53 which is
5 illustrated in Figure 29A may be employed, and moreover, a support
mechanism having the same constitution as that illustrated in
Figure 28 may be employed as the support mechanism for such blade

520.
In this manner, in the downstream side from the coating

10 member 51, the blade 520 is placed in such a manner as to touch

the roller surface 52a of the coating composition supply roller
52, such that the resist adhering to the surface 52a of the
coating composition supply roller 52 may be removed at the
upstream side of the composition storage tank 91. As a result,
15 the state of the roller surface 52a is made always uniform
immediately before its immersion in the coloured resist in the
composition storage tank 91. The operation of removal of the
coating composition by the blade 520 cannot completely remove all
the coloured resist upon the roller surface 52a of the coating
20 composition supply roller 52, but at this stage the most important
consideration is that the surface condition of the coating
composition supply roller 52 which is immersed in the composition
storage tank 91 should be uniform. By making uniform the surface
of the coating composition supply roller 52 in this way, when the
25 coating composition supply roller 52 passes through the
composition storage tank 91 and forms a new coating, it is
virtually unaffected by the coating formed in the previous cycle,
such that the doctor roller 54 is able to supply a coating of a
precisely controlled thickness along the transport path to the

30 glass substrate 21.

Such blade 520 may appropriately be constituted of for
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%Ifloqa&f()éxéﬁple Stainless steel or polystyrene. For stainless steel, SUS
304 should preferably be employed. As the aforementioned coating
composition supply roller 52 is always formed of stainless steel,
if the blade 520 is formed of stainless steel, the contact
5 characteristics of both will be good, and it will be possible to
remove with certainty the coloured resist that adheres to the
surface of the coating composition supply roller 52. However, if
a blade formed of stainless steel is employed for a long period
such as for example 50 hours or more, the surface of the coating
10 composition supply roller becomes scratched. While such scratches
are very fine, if the coating that is formed upon the glass
substrate is examined, it will be found that parallel stripe-
shaped irregularities in the thickness of the coating appear upon
the glass substrate in the direction of the transport of the glass
15 substrate. Such differences in the thickness of the coating are
of several hundred A in size, but it can be confirmed by
transmitted light for some type of colour.
In order to overcome such problem, the material employed for
the blade 520 should preferably be polystyrene, which is not as
20 hard as stainless steel. As polystyrene is more flexible than
stainless steel, the contact characteristics of the blade 520 with
the coating composition supply roller 52 are improved, and such
blade may be employed for a longer period. However, when a blade
that employs pblystyrene is employed, such blade is readily
25 chipped through impact or the like, and for example the edge of
the blade may become chipped through fragments of glass that
become caught in the coating composition supply roller. In order
to minimise such problems caused by the employment of a blade
formed of stainless steel or of a blade formed of polystyrene, the
30 parts should be replaced frequently.

The following inconvenience is caused by the employment of
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by the blade 520 as illustrated in Figure 35 remains in the void
created between the roller surface 52a of the coating composition
supply roller 52 and the blade 520, and drops from the extremity

5 of the coating composition supply roller 52 into the composition
storage tank 91. In this case, different amounts of retained
coloured resist R1 are retained at the centre and at the
extremities of the coating composition supply roller 52. For this
reason, in a strict sense, local variations occur in the thickness

10 of the film which remains upon the surface of the coating
composition supply roller 52, and this causes a discrepancy in the
amount of resist that is developed at the next cycle of the
coating application process. This causes the problem to arise of
the greater thickness of the resist film at the two edges of the

15 glass substrate than in the middle of the glass substrate. Such
disparity in the thickness of the film is very slight, but the
uniformity of the film is lost when an extremely thin coating is
formed.

. Next, the following describes an alternative embodiment of

20 a constitution of the coating composition removal means in order
to resolve such problems of the blade 520 as were described in the
foregoing.

Figure 36 illustrates the disposition of a removal roller 530
being an alternative embodiment of a constitution of the coating

25 composition removal means, and Figure 37 is a partial plan view
of the essential members of the removal roller 530.

The removal roller 530 is formed of a shaft 532 which is
formed of for example SUS 304 stainless steel, and a covering
layer 534 which is formed upon the exterior of the shaft 532, as

30 illustrated in Figure 38. The material of which the covering
layer 534 is formed must possess a sufficient resistance to wear
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such as to be capable of withstanding contact over a long period
with the coating composition supply roller 52, and must be
resistant to the solvents for the coloured resist. The solvents
for the coloured resist may be organic solvents such as MNP, IPA,
ethyl alcohol, methyl alcohol, y-butyrolactone, ECA,
cyclohexanone, xylene, or butyl acetate, or aqueous solvents such
as water, acetic acid, potassium hydroxide, or aminosilane. As
a result of tests on various materials in order to select
materials which had adequate resistance to organic solvents and
to acids and alkalis, it was adjudged that silicone rubber,
nitrile rubber and fluororubber may satisfactorily be employed to
form the covering layer 534.

Moreover, composition retaining adjustable members 540 are
disposed at the ends of the removal roller 530 in such a manner
as to contact the ends of the coating composition supply roller
52 as 1illustrated in Figure 37 (only one adjustable member
illustrated). Such composition retaining member 540 possesses a
mounting member 542 which possesses an insertion aperture 544 into
which is inserted the shaft 532 and a composition receiving member
546 which extends to the side of the mounting member 542 and which
is capable of contacting the extremity of the removal roller 530,
as is illustrated in Figure 39A and Figure 39B. A groove member
548 which receives the coloured resist R2 which accumulates
between the coating composition supply roller 52 and the removal
roller 530 is disposed in the composition receiving member 5486.
A coloured resist receiving member 548a which faces the supply
roller 52 and which is wide, is formed in the upper surface of the
groove member 548. Such receiving member 548a is so designed as
to cause the accumulation of a specified amount of coloured
resist. Moreover, a screw communicating member 550 which is

employed in order to fix the composition retaining adjustable
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member 540 is provided in the coating member 542.

By the provision of such composition retaining adjustable
member 540, it is possible to supply the amount of coloured resist
that is retained in the void formed between the roller surface 52a

5 of the coating composition supply roller 52 and the removal roller
530 uniformly along the width of the coating composition supply
roller 52 as illustrated in Figure 37, and hence to ensure that
the roller surface 52a of the coating composition supply roller
52 remains in a uniform state.

10 For reasons of ease of formation, the avoidance of damage by
wear to the coating composition supply roller 52, resistance to
solvents, and the minimisation of the generation of wastes, a
polyethylene or teflon resin of very high molecular weight should
preferably be employed as the material for the composition

15 retaining adjustable member 540.

The removal roller 530 is supported at both ends by bearings
530b and 530c¢ in the same manner as the coating composition supply
roller 52 and the doctor roller 54, as illustrated in Figure 40,
in such a manner that it may be rotated by the motor which is not

20 illustrated. Thus the removal roller 530 is so disposed that

- under a specified pressure it contacts the coating composition
supply roller 52. When the removal roller 530 is pressed into
contact with the coating composition supply roller 52, the areas
of contact surfaces of both rollers are expanded, and the coloured

25 resist upon the roller surface 52a of the coating composition
supply roller 52 may be lifted up without unevenness.

In this case, it is important that a uniform pressure be
applied to all points of the removal roller 530 with reference to
the coating composition supply roller 52.

30 Moreover, the doctor roller 54 and the removal roller 530

should preferably be provided with cleaning rollers 560 and 550
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doctor roller 54 and from the removal roller 530, and enables a
further enhanced uniformity of the coating upon the roller surface
5 52al of the coating composition supply roller 52.

Moreover, a flat plate-like member such as a glass plate may
be employed as the coating composition removal means for the
coating composition supply roller 52. The doctor blade 56 and its
position adjustment mechanism as illustrated in Figure 30A and

10 Figure 30B may be employed as such plate-like member and its
supporting mechanism. The plate-like member formed of glass is
preferable if the solvent for the resist is an organic solvent
which would attack rubber. Moreover, such plate-like member may

be formed of the same material as the glass substrate 21.

15 Downstream Work Guide Member
The downstream work guide member 61 possesses guide rollers
62 which are disposed on both sides of the transport path llc and
which are disposed downstream of the coating member 51 and a
vertical adjustment mechanism which allows the roller surfaces of
.20 the guide rollers 62 to be set to a specified height, which
consists of a vertical adjustment mechanism for each of the guide
rollers 62 which employ eccentric shafts for the guide rollers 62
and a general vertical adjustment mechanism for the guide rollers
62 by supports 63 for the guide rollers 62, as illustrated in
25 Figure 19 and Figure 20. Because the principal members of the
downstream work guide 61, being the guide rollers 62 and the
supports 63 et cetera, possess the same constitution as the
upstream work guide member 41 which is illustrated in Figure 25

to Figure 27, the description of such members is omitted.
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& ()- !109§f%e()off’the transport path for the glass substrate 21, and
5 thereafter the glass substrate 21 upon which the film has been
formed is discharged from the film-forming apparatus 11 to the

next process by the discharge mechanism, as illustrated in Figure

19 and Figure 20. In this case, a composition removal mechanism

72 which contacts the leading or rear end of the glass substrate

10 21 and which removes the surplus coloured resist which adheres to
the glass substrate 21 is disposed immediately prior to the point

of discharge from the film-forming apparatus 11. The constitution

of such composition removal mechanism is illustrated in Figure 41

and Figure 42. As known mechanisms are employed for such

15 discharge mechanism, drawings and explanation thereof are omitted.
Figure 41 is a front elevation of the composition removal

mechanism, and Figure 42 is a side elevation of the composition

removal mechanism.

In these diagrams, the composition removal mechanism 72

20 possesses a cylinder mechanism 72a (composition removal member
movement means) which is affixed to the base 11b, a support plate

72b which is affixed to the leading side thereof, roller bearing
plates 72c and 72d which extend upwards from both sides of the
support plate 72b, and a composition removal roller 73

25 (composition removal member) the ends of whose shaft are supported
by the roller bearing plates 72c and 72d. The shaft bearings 74a

and 74b are mounted at an intermediate position upon one of the
roller bearing plates 72d and upon the support plate 72f which

rises from an intermediate position upon the support plate 72b,

30 and such shaft bearings 74a and 74b support the transmission shaft
74c. The differential pulley 74d is affixed to one end of the
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transmission shaft 74c, and as illustrated in Figure 42, a rotary
timing belt 73c is extended between one differential surface of
such differential pulley 74d and the pulley 73a which is affixed
to the end of the shaft of the composition removal roller 73,
5 while a rotary timing belt 75c¢ is extended between the other
differential surface of such differential pulley 74d and the
pulley 75b which is affixed to the end of the drive shaft 75a of
the drive motor 75 for the composition removal roller, and while
the roller surface 73a of the composition removal roller 73 is
10 rotating, it may come into contact with the rear end of the glass
substrate 21, and if required, the leading end of the glass
substrate 21. Moreover, the doctor blade 76 which is illustrated
in Figure 43 is disposed in opposition to the roller surface 73a
of the composition removal roller 73 in such a manner as to remove
15 the coloured resist which adheres to the roller surface 73a of the
composition removal roller 73. Such doctor blade 76 possesses a
leading member 76a which possesses a width corresponding to the
width of the roller surface of the composition removal roller 73,
and a fixed member 76b which acts as a base and whose width is
20 less than that of the composition removal roller 73, in a similar
manner to the doctor blade 53 which is illustrated in Figure 28A
and Figure 29B, and such doctor blade 76 is affixed through such
fixed member 76b in such a manner as to fit the specified
separation interval between the composition removal roller 73 and
25 the leading member 76a. A cleaning pad such as a suction pad may
also be employed in place of the doctor blade 76, or in addition
to the doctor blade 76.
The composition removal mechanism 72 having such constitution
comes into contact with the rear end of the glass substrate 21
30 from below, and if necessary at the leading end of such glass

substrate, and removes the surplus coloured resist from the rear
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end or from the leading end, and does not make contact with the
other surface.
Thus when composition removal treatment is performed, the
cylinder mechanism 72a raises the glass substrate 21 to the
5 transport reference plane 13, but if such composition removal
treatment is not required, the glass substrate may be removed

downwards from such transport path 13.

Composition Storage Tank and Pipes
The composition storage tank which stores the coloured resist

10 and the pipes are explained by reference to Figure 44 to Figure
46.

Figure 44 is a sectional front elevation of the composition
storage tank, Figure 45 is a sectional side elevation, and Figure
46 is an outline diagram of the pipes.

15 In these diagrams, the composition storage tank 91 1is
employed as a rectangular vessel which is disposed upon the tank
holder 93 and whose lower surface is connected to the lifting
mechanism 92, and such composition storage tank is divided into
composition supply member 9la (first storage member) in which the

- - 20 roller surface 52a of the coating composition supply roller 52 is
immersed, and to which the coloured resist is supplied, and a
composition recovery member 91b (second storage member) which
recovers the coloured resist which falls to a position below the
doctor roller 54 and the doctor blade 53. In this case, the

25 lifting mechanism 92 provides a cylinder mechanism 92a which is
affixed to the base 11b, and guide shafts 92b and 92c. Moreover,
a supply aperture 91c is formed in the composition supply member
9la, while a composition discharge aperture 91d is formed in the
composition recovery member 91b. Moreover, a pipe-$haped nozzle

30 9le which is connected to the supply aperture 91c is disposed
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within the composition supply member 9la, and a jet which is
formed in the side surface of such nozzle 9le replenishes coloured
resist to all positions of the composition supply member 91a, and
such jet is intended by such replenishment to homogenise the
5 components of the coloured resist within the composition supply
member 9la and to restrict surges of the coloured resist. The
pipe path 94a which is connected to the composition discharge
aperture 91d is connected to the composition storage tank 96 which
is disposed within the cooling tank 95 in order to prevent

10 unnecessary evaporation of those solvent components, and the pipe
path 94b extends from such composition storage tank 96 and passes
through a high pressure composition transmission means such as a
bellows pump 97 (pressure transmission means) to reach the supply
aperture 91c. Moreover a filter 98 is inserted in the pipe path

15 94b between the bellows pump 97 and the supply aperture 91c in
order to remove from the coloured resist any impurities such as
solid portions of coloured resist that were formed when such
coloured resist was employed previously, and such filter 98
enables the reuse of the coloured resist.

20 The coloured resist that is employed in this embodiment is
stored at a storage temperature of approximately 5°C, and in order
that such resist may be employed directly from the stored state,
the temperature of the cooling tank 95 is set at 5°C. This also
prevents the evaporation of the solvent component during use and

25 provides a stable film formation.

Film Formation Action

The film formation action of the film-forming apparatus 11
having the constitution described in the foregoing is described
by reference to the flowcharts illustrated in Figure 47 to Figure

30 49, and the process cross-sections shown in Figure 50A to Figure
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Each step of the transport action of the glass substrate 21
in the film forming apparatus 11 may be processed either manually
or automatically, but the following description is of the

5 automatic process. The composition storage tank 91 is already set
in the upper position through the lifting mechanism 92, and the
roller surface 52a of the coating composition supply roller 52 is
immersed in the coloured resist in the composition storage member
9la.

10 First, when the processing mode is set to automatic at step
ST1, the drive motors of the roller pump 97, the coating
composition supply roller 52, the doctor roller 54, and the
composition removal roller 73 begin rotary action (step ST2 to
step ST5). In this manner, the coloured resist is lifted up by

15 the roller surface 52a of the coating composition supply roller
52 as illustrated in Figure 50A, whereupon the coloured resist is
drawn down by the doctor roller 54, and an amount only of coloured
resist equivalent to the separation distance d,, between the roller
surface 52a of the coating composition supply roller 52 and the

20 doctor roller 54 is supplied upwards. The coloured resist which

— adheres to the doctor roller 54 is drawn down by the doctor blade
53, and an amount only of coloured resist equivalent to the
separation distance d,; between the doctor roller 54 and the doctor
blade 53 is supplied upwards, such that a layer of coloured resist

25 of a specified thickness is formed on the circumference of the
roller surface 52a of the coating composition supply roller 52.

Moreover, as the blade 520 which is upstream of the
composition storage tank 91 draw down the coloured resist which
adheres to the roller surface 52a of the coating composition

30 supply roller 52, the state 52a2 (Fig. 36) of the roller surface

before immersion in the composition storage tank 91 is Kkept
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uniform, in such a manner that such action improves the uniformity

of the layer of coloured resist that is formed upon the roller
surface 52al (Fig. 36) which lifts up the coloured resist.

Next, at step ST6, the apparatus confirms that there is no

5 glass substrate 21 at the work discharge member 71, and then

activates the transport member drive motor 82g (Figs. 19 and 20),

moves laterally the sliders 83a, 83b and 83, and moves the chuck

plate 86 to a position directly above work supply stage 31, and

then the air cylinder mechanism 84b is activated and the chuck

10 plate 86 is lowered (steps ST7 and ST8). In this embodiment, the
adsorption sensor detects the relative positions of the chuck
plate 86 and the glass substrate 21 (step ST9), and when it has
been confirmed that the adsorption surface 86a (Fig. 22) of the
chuck plate 86 is in contact with the glass substrate 21, vacuum

15 suction is created within the chuck plate 86, and once a vacuum
chuck has been formed upon the adsorption surface 86a which
affects the glass substrate 21 such that the glass substrate 21
is held in place, the chuck plate 86 is moved upwards (step ST10
and step ST11).

20 Next, in step STi12, the chuck plate 86 is transported
horizontally to the upstream work guide member 41, at which
position the chuck plate 86 is held until the vibration is
moderated based on the software timer, whereupon the chuck plate
86 is lowered (step ST13 and step ST14). The glass substrate 21

25 is positioned by bouncing its ends upon the roller surfaces 42a
(Fig. 27) of the guide roller 42 (transport reference plane 13).
The glass substrate is halted in this state until the vibration
has ceased in step ST15, whereupon with the chuck plate 86 with
the glass substrate 21 positioned upon the roller surfaces 42a of

30 the guide rollers 42, the glass substrate 21 is transported
laterally at low speed towards the coating member 51 (step ST16).
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In step ST17, once the positioning sensor has confirmed that the
glass substrate 21 has been transported to the specified position,
the glass substrate 21 is moved over a distance sufficient to
bring it to a position at which its leading end is directly above
5 the coating composition supply roller 52, whereupon the glass
substrate 21 is halted for a specified period (step ST 19).

In this embodiment, as illustrated in Figure 50B, a coloured
resist layer is formed upon the circumference of the roller
surface 52a of the coating composition supply roller 52, and the

10 transport reference plane 13 of the glass substrate 21 is placed
at a specified separation interval dil from the roller surface 52a
such that the surface of the colored resist layer is in contact
with the glass substrate 21. Thus, the glass substrate passes
over the coating composition supply roller 52 without stopping,

15 and because of the delay until the leading extremity 21b of the
surface to be coated 21la is completely moistened with the coloured
resist, an area across the width of the glass substrate 21 is
formed which are not moistened with the coloured resist. Then,
in step ST19, the glass substrate 21 is halted for a specified

20 period and the coloured resist crosses the whole of the gap
between the glass substrate 21 and the coating composition supply
roller 52 through the surface tension of the coloured resist as
illustrated in Figure 50c, such as to enable the formation of a
primary coating layer upon the entire area of the leading

25 extremity 21b (primary coating layer formation process).

Next, in step ST20, the glass substrate 21 is again
transported towards the downstream work guide member 61 and passes
over the coating composition supply roller 52.

As illustrated in Figure 50D, at this point the separation

30 distance d,, between the transport reference plane 13 and the

roller surface 52a is set at a sufficient distance to enable the
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. maintenance of a state in which a layer consisting of a pool of
coloured resist 22a is formed between the glass substrate 21 which
is being transported and the roller surface 52a, and moreover, the
transport velocity of the glass substrate 21 and the amount of

5 composition supplied by the coating composition supply roller 52
are set such that no interruption to the application of the
coloured resist occurs. Thus, as distinct from the transfer
methods of film formation such as the roller coater method, the
layer consisting of a pool of composition 22a is in a nearly

10 uncompressed state, and the layer of coloured resist is extended
from the primary coating layer 22b at the leading extremity 21b
by means of the surface tension of the layer of coloured resist,
and the coating layer 22c is drawn towards the end of the glass
substrate 21. Thus, once the glass substrate 21 has passed as

15 illustrated in Figure 50E, the formed layer upon the glass
substrate 21 is formed as an extended and developed film rather
than as a coated film and a transferred film. Thus in the
present embodiment, a pool of composition 22c¢ is sufficiently
thick, and the formation position of the shear surface occurs at

20 a position at which the adhesive strength to the roller surface
52a is not sufficient to reach. Thus, the position of the shear
surface is not affected by the adhesive strength of the coloured
resist to the roller surface 52a, but is determined by the balance
between the sheér strength, the adhesive strength to the glass

25 substrate 21 and the surface tension of the coloured resist, and
because changes in the surface condition of the roller surface 52a
do not affect the thickness of the extended and developed film,
a stable film formation can be achieved.

Next, in step ST2l1, when the position detection sensor in

30 the rear end of the downstream work guide member 61 confirms that

the glass substrate 21 has been transported, the composition
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removal roller 73 (Fig. 41) is raised by the cylinder mechanism

' 72a, and is raised up to the position at which the sensor switch

is activated (step ST2la and step ST21b), at which it contacts the

rear extremity 2lc and the leading extremity 21b of the glass

5 substrate 21. After the excess coloured resist which adheres to

the rear extremity 21c and the leading extremity 21b has been

removed in this manner, the composition removal roller 73 is

lowered (step ST21c). Under normal conditions, no excess coloured

resist adheres to the leading extremity 21b, such that the contact

10 between the composition removal roller 73 and the leading
extremity 21b may be omitted from such actions.

Next, in step ST22, the glass substrate 21 is transferred,
and is halted while being retained by the roller surface 62a of
the downstream guide roller 62 (step ST23). Next, the chuck plate

15 86 is raised in Step ST24 while the glass substrate 21 is being
retained, and when vibration has ceased (step ST25), the chuck
plate 86 is transferred to directly above the work discharge
member 71 (step ST26), and the chuck plate 86 is held directly
above the work discharge member 71 until the vibration has ceased

20 (step ST27). Next, in step ST28, the chuck plate 86 is lowered

—_— and held there until the vibration has ceased (step ST28),
whereupon in step ST30, the vacuum in the chuck plate 86 is
released, and the transfer is made to the discharge mechanism.

Next, in step ST31, it is held in that position until the

25 vibration has ceased, whereupon the chuck plate 86 is raised, and
the film formation action is completed. Where necessary, a
planarizing process which releases facing upwards the coated
surface 21b of the glass substrate 21 may be performed for the
coating of coloured resist formed in this manner, whereupon the

30 normal processes such as prebaking, measurement of the thickness

of the film, exposure to light and development are performed.
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variations in thickness are confined to approximately 0.1 um, and

if such value is acceptable, the planarizing process may be

6} omitted. Thus, when the coating roller employed in the roller
coater method is employed, the amount of coating composition to

be applied 1is guaranteed by inversion, such that V-shaped
irregularities are formed by cutting et cetera and the planarizing

process is required, but in the process by the present invention,

10 the planarizing process is performed only if required in order to

achieve the desired level of irregularities.

Effects of the Fourth Practical Embodiment of the Invention
Thus, with the film-forming apparatus 11, the surface to be
coated 2la of the glass substrate 21 is transported facing
15 downwards, and the film is formed in this state. Hence, dust,
fluff and the like that fall from above do not adhere, and it is
possible to form a highly reliable film. Moreover, during the
formation of the film, the glass substrate 21 and the roller
surface 52a are maintained at the fixed separation interval d,, and
— 20 the layer consisting of the pool of composition is formed to form
the film, such that excessive force such as by wringing is not
applied to the coloured resist, and such that problems of quality
change in the material, of residual stress, and of fine bubbles
being trapped in the film and the like do not occur. It is very
25 difficult to apply a fixed compression to the glass substrate
while it is being transported, and this is a cause of variations
in the thickness of the film in the transfer film-forming method;
in this embodiment, however, when the film-forming method which
employs the film-forming apparatus 11 is employed, there is no

30 need to apply such compression and hence a stable film may be
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. formed.

Moreover, as this is a non-contact method of film-forming in
which only the coating composition contacts the surface to be
coated and on which the coating is formed, the member to be coated

5 which is subjected to film-forming is not restricted to a flat
surface such as the glass substrate 21, but such member may
possess an irregular surface. Thus, in such cases when if a
further layer of coloured resist is to be formed upon a glass
substrate surface, upon which a specified pattern consisting of

10 a layer of coloured resist has been formed such as to form a
colour filter upon a surface, or when a further photoresist layer
is to be formed upon a semi-conductor surface upon which a wiring
layer has already been formed, such that the pressure that the
member to be coated applies to the coating composition in the

15 inversion method must inevitably vary due to surface
irregularities, while in the film-forming process of the present
embodiment, in principle no pressure is employed in the formation
of the film, and the coating is extended while in a moistened
state such that a uniform film is formed regardless of any

20 irregularities in the surface to be coated, and such as to provide
good differential covering. Moreover, the coating surface is not
subjected to scratching. Furthermore, as distinct from the spin
coater method wherein the coating composition is extended in a
single direction by centrifugal force, the present method has no

25 directionality, such as not to form banded patterns on the reverse
side of protrusions.

For example, as shown in the cross-section of the MIM-type
panel display substrate 301 illustrated in Figure 51A, and in the
cross—section of the semi-conductor apparatus 302 illustrated in

30 Figure 51B, when the film-forming method envisaged by the present

embodiment is employed a uniform overcoat layer (surface
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differential coverage. On the other hand, when the spin coat
method is employed, such method forms the coating directionally
5 in the direction indicated by the arrow, such that an extremely
thin layer is formed behind the projections as indicated by the
broken lines. Moreover, as can be seen from the cross-section of
the leading extremity 21b of the glass substrate 21 illustrated
in Figure 51C, a coating of stable thickness can be formed except
10 for the area which corresponds to the guide roller. As a
consequence, with the present embodiment, the material may be
employed up to the two extremities. However, in reverse methods
such as the roll coater method, broad marginal zones 21d are
formed as indicated by the broken lines wherein both sides of the
15 coating are thick, and such zones cannot be employed.

The following is a description of an example wherein an
actual coating is formed with a dispersed pigment type resist by
employing the film-forming apparatus 11 as described in the
foregoing.

20 The velocity of advance of the glass substrate 21 is set at
- 13.3 mm, the rate of rotation of the doctor roller 54 is set at
5 mm/second, and the distance between the coating composition
supply roller 52 and the doctor blade 54 is set at 150 pm +10 pm.

The rate of rotation of the coating composition supply roller 52

25 may be set according to the thickness of the film that is desired.
Corning 7059 glass, Nippon Denki Glass OA2 glass, and NH
Technoglass NA45 glass 1.1 mm thick, 300 mm long and 300 mm wide

is employed as the glass substrate 21. Fuji Hanto Colour Mosaic

Series pigment, Nippon Gosei Gomu JCR Series pigments and samples

30 from several other manufacturers were employed as the dispersed

pigment type resist. It was found that all such types of resist



& ()-F FLO% & ()- ma0% & ()- { mao%w & ()-d! " ##a#bscdir #wiws10] T JUN 2002
@0%) (& ()-( Oy&10%) (& ()-,(10)10) 10) Y7nbA0% & ()-Z

Y7rpd 0% & ()-ZCF ' 10% & () - Fwiws% &&S(n) | [ W510 @ 10%) & () -

0@ 10%) <& ()- Q@ 10% 'q & ()- '10% & ()-& '10%) & ()-&

109 & ()-&n) **** ¥ +MvUSTONH 10% ] ] &)= @EIO%* <& () -

94 0%* <& () - 10<) <10<) <10<) < @" 10%) <&'( @/ 10%)

. 102,/0 M&. l(‘)c/oﬁiél &%(,/cqa Oedd and“Rat & coat1ng§ wegf‘e( %.pprox%n?a{:ely&l(z) J.Tm]4

thick after prebaking. Moreover, the thickness profile of the

coating was contained to not more than 10%. Moreover, no vertical
striped irregularities in thickness, no lateral irregularities in
5 thickness, and no irregularities in colour such as are produced
with the roll coater method of the prior art were observed.
Moreover, when the coating was observed as a whole, it was
confirmed that the coating tended to be rather thin in a zone of
approximately 20 mm from the point at the extremity of the glass
10 substrate at which coating was commenced, but that subsequent to
that zone, a coating of a resist layer with a very precise

thickness was formed.

Variant Form of the Fourth Practical Embodiment
In the fourth practical embodiment of the invention as
15 described in the foregoing, the member to be coated is transported
in the same direction as the direction of rotation of the coating
composition supply roller, which is to say that the coating
composition may be supplied towards the direction of transport of
the member to be coated, but the member to be coated may also be
20 transported in the opposite direction to the direction of rotation
of the coating composition supply roller, such that the coating
composition is supplied against the direction of transport of the
member to be coated. In such case, either of the following is
possible. In the film-forming apparatus 11, the relative method
25 of transfer between the member to be coated and the coating
composition supply roller may be varied such that the sequence of
the transport mechanism 81 is varied, and once the member to be
coated has been transported to the downstream work guide member
61, the member to be coated is transported from the downstream

30 towards the upstream. Alternatively, in the coating member 801,
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the doctor roller 802 and the doctor blade 803 are disposed in
opposition to the coating composition supply roller 804 in the
downstream side of the direction of transport of the member to be
coated, while the direction of the rotation of the coating
5 composition supply roller may be in the direction indicated by the
arrow B, as illustrated in Figure 53. In such case, the coating
composition removal means 805 which is employed to remove the
resist from the coating composition supply roller 804 may be
disposed upstream of the coating composition supply roller 804.
10 The constitution of the other members of such film-forming
apparatus 800 are similar to the members of the film-forming
apparatus of the fourth practical embodiment, and hence the

drawings and descriptions of such members are omitted.
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CLAIMS

What I claim is:

1. A colour filter for a liquid crystal display comprising:
an optically transparent supporting member;
5 a transparent conductive layer formed upon said supporting
member; and
a colour layer of a specified pattern of red, green and blue
picture elements which is formed upon said transparent conductive
layer wherein pigments are employed as the colouring agents to
10 constitute said picture elements of said colour layer,
said colour layer has a relative dielectric constant of at
least 2.0 under measurement conditions of an alternating current
of a voltage of 5 V and a frequency of from 1 kHz to 100 kHz, and
each of said red, green and blue picture elements which form said
15 colour layer has relative dielectric constant of within a range
of +25% of the mean value for the relative dielectric constant

under said measurement conditions.

—- 2. A colour filter for a liquid crystal display as defined in
claim 1 wherein each of said red, green and blue picture elements

20 has a relative dielectric constant under said measurement
conditions of within a range of *20% of the mean value for the

relative dielectric constant.

3. A colour filter for a liquid crystal display as defined in
claim 1 wherein each of said red, green and blue picture elements
25 has a relative dielectric constant of within a range of 3.5 + 0.5
under an alternating current of 5 V and a frequency of 1 kHz, and

has a relative dielectric constant of within a range of 3.0 + 0.5
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A ()ung'r an alternating current of 5 V and a frequency of 100 kHz.

4. A colour filter for a liquid crystal display as defined in
claim 1 wherein said colour layer has a thickness of from 0.4 pm
to 1.0 um.

5 5. A colour filter for a liquid crystal display as defined in
claim 4 wherein the differences in thickness between the red,
green and blue picture elements which form said colour layer are
within 0.25 pm.

6. A colour filter for a liquid crystal display as defined in
10 claim 1 wherein said colour layer contains pigment in the range

of from 40 percent by weight to 50 percent by weight.

7. A colour filter for a liquid crystal display as defined in
claim 1 wherein a partially brominated phthalocyanine green into
which bromine atoms have been introduced is employed as the

15 pigment which forms said green picture element.

" 8. A colour filter for a liquid crystal display as defined in
claim 7 wherein from one to thirteen bromine atoms have been
introduced into said partially brominated phthalocyanine green

pigment.

20 9. A colour filter for a liquid crystal display as defined in
claim 7 wherein a brominated and chlorinate phthalocyanine green
into which chlorine atoms have been introduced in addition to
bromine atoms is employed as the pigment which forms said green

picture element.
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claim 7 wherein a chlorinated phthalocyanine green into which from
14 to 16 chlorine atoms have been introduced (Pigment Green 7,
C.I. 74260) is employed in addition to said partially brominated
5 phthalocyanine green as the pigment which forms said green picture

element.

11. A colour filter for a liquid crystal display as defined in
claim 7 wherein phthalocyanine green 6Y (Pigment Green 36, C.I.
74265) is employed in addition to said partially brominated
10 phthalocyanine green as the pigment which forms said green picture

element.

12. A colour filter for a liquid crystal display as defined in
claim 7 wherein a chlorinated phthalocyanine green into which from
14 to 16 chlorine atoms have been introduced (Pigment Green 7,
15 C.I. 74260) and disazo yellow HR (Pigment Yellow 83, C.I. 21108)
are employed as the pigment which forms said green picture

element.

13. A colour filter for a liquid crystal display as defined in
claim 12 wherein the chromaticity of said green picture element
20 by the CIE standard chrorimetric system when measured employing
a C light source is 0.3 2 x and y < 40 when the thickness of the

green picture element is between 0.8 pum and 1.0 pm.

14. A colour filter for a liquid crystal display as defined in

claim 7, 8, 8, 10, 11, 12 or 13, wherein said red picture element
25 is composed of a mixture of PV Red HF 2B (Pigment Red 208, C.I.

12514) and disazo yellow HR (Pigment Yellow 83, C.I. 21108).
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is composed of a mixture of at least one selected from

phthalocyanine blue R (Pigment Blue 15:1, 15:2, C.I. 74160, C.I.
5 74250) and phthalocyanine blue G (Pigment Blue 15:3, 15:4, C.I.

74160), and dioxazine violet (Pigment Violet 23, C.I. 51319).

16. A colour filter for a liquid crystal display as defined in
claim 1 wherein a black matrix layer formed between said red,
green and blue picture elements has an impedance of which
10 resistance component value is from 1.0 x 10° (Q'm) to 1.2 x 10°
(Q'm) under an alternating current of 5 V and a frequency of from
100 Hz to 100 kHz, and a relative dielectric constant of 3.0 or

more at the aforementioned voltage and range of frequencies.

17. A colour filter for a liquid crystal display as defined in
15 claim 16 wherein said black matrix layer comprises a pigment and

carbon as a colouring agent.

18. A colour filter for a liquid crystal display as defined in

claim 17 wherein said carbon is contained within the range of from

10 percent by weight to 20 percent by weight of said black matrix
20 layer.

19. A colour filter for a liquid crystal display as defined in
claim 16, 17 or 18 wherein said black matrix layer varies in
thickness from the thicknesses of the red, green and blue picture

elements which form said colour layer by at most 0.5 pm.

25 20. A colour filter for a liquid crystal display as defined in

claim 1 wherein a black matrix layer is disposed between the red,
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green and blue picture elements ‘which form said colour layer, and a layer which forms a

portion of said black matrix layer and which protrudes above said colour layer has side
surfaces which are tapered off towards the top end.

21. A colour filter for a liquid crystal display are defined in claim 20 wherein said

5 tapered side surfaces are at an angle of from 30° to 8% to said supporting member.

22. A colour filter for a liquid crystal display as defined in claim 21 wherein said
tapered side surfaces are at an angle of from 45° to 70° to said supporting member.
23. A method of manufacturing a colour filter for a liquid crystal display, comprising
the steps of:
10 forming a transparent conductive layer having a specified pattern upon a
supporting member;
forming a colour layer consisting of specified patterns of red, green and blue
picture elements upon said transparent conductive layers; and
forming a black matrix layer consisting of specified patterns between said picture
15 elements,

wherein said colour layer and said black matrix layer are patterned by the

exposure to light of a resist layer containing pigment, and wherein, in said exposure to

light, a gap of from 200 pm to several mm is disposed between a layer to be exposed to
light (resist layer) and a photomask.
20 24. A film-forming apparatus u.tilised in the formation of colour layers of the colour
filters of claim 1 comprising:
a transport means which transports a member to be coated in a horizontal

direction;
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composition in said separation, and
10 wherein said coating composition supply means includes
a coating composition supply roller whose roller surface
rotates while passing through the coating composition to raise up
the coating composition,
a coating composition supply regulation means which is
15 disposed adjacent to the coating composition raising side of said
coating composition supply roller and which removes from the
surface of said coating composition supply roller an amount of
coating composition which corresponds to the separation distance
between said coating composition supply roller and said coating
20 composition regulation means to regulate the amount of coating
- composition that is supplied upwards, and
a coating composition removal means which is disposed in
opposition to the coating composition raising side of said coating
composition supply roller, and which removes coating composition
25 from the roller surface of said coating composition supply roller,
wherein, while said member to be coated is being transported,
said layer consisting of a pool of coating composition is
maintained by said separation distance adjustment and maintenance
means, and wherein the coating upon the surface of said member to
30 be coated is developed.
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25. A film-forming apparatus as defined in claim 24 further
comprising a halting mechanism for said transport means,

wherein of a specified separation distance between the
leading side of said member to be coated and said coating
composition supply means is maintained to form a layer consisting
of a pool of the coating composition before halting said member
to be coated temporarily in that state to extend by means of
surface tension the layer consisting of a pool of composition up
to the entire area of said leading side of the said member to be

coated.

26. A film-forming apparatus as defined in claim 24 or 25
wherein said coating composition regulation means includes: a
doctor roller which is disposed adjacent to and at a specified
separation distance from the coating composition raising side of
said coating composition supply roller, and which rotates in the
same direction as the direction of rotation of said coating
composition supply roller; and a doctor blade which is disposed
adjacent to and at a specified separation distance from said
doctor roller and raises up the coating composition from a roller

surface of said doctor roller.

27. A film-forming apparatus as defined in claim 24 wherein said
coating composition removal means is a plate-shaped blade which
raises up the coating composition from the roller surface of said

coating composition supply roller.

28. A film-forming apparatus as defined in clgim 24 wherein said
coating composition removal means comprises removal roller which
include a shaft and a flexible covering layer formed upon the

surface of said shaft.
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29. A film-forming apparatus as defined in claim 28 wherein said

covering layer is at least one selected from silicone rubber,

nitrile rubber and fluorine-contained rubber.

30. A film-forming apparatus as defined in claim 28 or claim 29
wherein said removal rollers have a pair of composition retention
members which possess a covering surface which prevents the
outflow of the coating composition retained between said coating
composition supply roller and said removal roller, and a discharge
path which allows the outflow of the retained composition above

a specified level.



