- COATI NG METHOD AND CQOATI NG APPARATUS, AND

MANUFACTURI NG METHOD AND MANUFACTURI NG APPARATUS OF

THE COVPONENTS FOR DI SPLAYS [Technical Field] 5 The
present invention is applied to the field of

manufacture of, for exanple, color filters and array
substrates for color liquid crystal displays, plasm

di spl ay panels, optical filters or the Ilike.. In

det afAATING @EPH@S 8ND COAVENT ARRRRAEUSL YD IMANFACRIRING METHOD AND

met hod I.N t h
R i R e b S S
coater for coating a coating liquid on surface of a
ﬁJ % b %paiﬁg such as a glass substrate, and a
nanu SEPUH g FAEtfod of the conponents for displ ays
usi Ng t herhesprascardi @AY GC L 8P Ui P RaraieUsi LQNPF hShithcture
the sane. 15 [ Background Technol ogy] In manufacture of
t he Yol B Ef’?a&‘ﬁflﬁf EP%/%‘E 5’r1‘iﬁr§ﬁ'|“§)?§r€é5ﬁb‘PF§ﬁﬁf$ Lprcglor Liquid

filtaystan ApySURILER Qi0p14NQahbke, JRAY¥al filters or the
-manuf acturin processes are included in which a

coatlddef i Fmdesat br FBE MBysefai PRIt 190 I VPSS 05 §9pting method
|'i oind IBL SR a9k rSULE 36E10e @f @E&%rg}:&g%t‘igé&?gaansa_de

such as a gl ass substrate and dried. For éxanple, in a
Han@fag tapatany Proeéss doe epagel oforf chaking a ppatdkg liquid on

Coats%gfgéel %‘fog r@en%gt 9? rb%s l‘:éétlted §u£9ri‘§qb§ma% gsluﬁgérate, and

substrate, the coated filmis processed
photaomaliutfhi@gnaplrw meshdd b fi hhe @rnpan¢ntce fomapgbsplagd using the

i nt iC red blue and qreen .coated fI|nB of
pho%8%$e5|s#gn%§%5235é% $¢ \Megfszgg?%ﬁ%ﬁi§gbyh?he same

phot o- 1 it hography nethod O her than the
nﬂgactughn {)éh f the color filter, there are
3ﬁ¥ﬂﬁlﬁg ro s such as a coating of a

phot or esiratmafat ettidle cffctrhea:os.paccedguld/\dai-ﬁtafmrl&gmyss@@@ismg
for a liquid crystal injected between the col or

f il tae‘?Olﬁgdf’tlFrSr a%?‘?\?fb%‘lqséféte 8F #hst M- Hyafaoy BRReERCturing

| b sHeB U REMcRBcan ARBNANRCDSt0H AiNG £9B med by coating
fllter 1 which forms a space for a liquid crystal

i nj @ckWAviFeOREEY HARi¢BRrbTriafiqn sRrEane ehe rambgy to be coated
ZQUb§EéI@£§a gQES£ sgﬁﬁf&e%d%\fgégpaE‘OE ekgrﬂﬂ:fé), WQLMCturing

process of a color filter, a black coated £film of a photo resist

- is formed on a glass substrate, the coated film is processed by
aphoto-lithographymethodintoalattice shape, andintothe lattice,

red, blue and green coated £ilms of photo resists are successively

25 . formed by the same photo-lithography method. Other than the'
manufacturing process of the color filter, there are manufacturing
processes such as a coating of a photoresist material for a spacer
which forms a space for a liquid crystal injected between the color
filterandthearraysubstrate, or forminganovercoat filmto smoothen

30 an unevenness of the color filter.




an unevenness of the color filter. As coating

apparatuses for formng these coated filns, a spin 5
coater, a bar coater or the |like have conventionally

been used. However, recently, because of easiness of
decreasing coating liquid consunption, decreasing

el ectric power consunption, upsizing of apparatus
acconpani ed by upsizing of the glass substrate, or the

| i ke,wHike fdiresGoapRte thisgllagerh thviha pajettdbetRéante color
1 has_wi del 10 been used. However, in case where

such %%ﬁﬁ@f\{d FReRF HRgFHRP L1 ep 8F £ GEPH AT caRt gtigde smoothen

substanatiBevenreeal 6€l thy &SidRJrscdr.a die coater, gas,
i.e., a bubble often intrudes inside the coatlng d|e

As reasonss BPALIRE FRITFMCHSOBNEOTTI A tHa8e CARTITST biRs. a spin

thy ougheepNNEEhedoRRkl! &NSndS) Pl BLRE Nbri¥ent IERUED been used.
sliding portlons of gﬁnp in which the coating |iquid

f| owdiovgyedr FeRafithy. SPCyies ofi savinged dfrdacheagigmdasging liquid
i qu'c@nshr@éﬂl%% t@@cr%ggiddw%l go%r @{Jrﬁyﬂ‘ion, upsizing of

oper ations of valve use I Ng t e coatl ng
li qu|a@paaaig4fctapmmmlg®sbyovps;moammgh@fglagiass@@@se@b: or the

-by VQ%HQE tﬁ?q{l%e oa 9c§gedng1 g)agtBnt )re?ejtseﬁl%yloﬁas widely

gas fromt |sc argi ng ape ture
dWe rent | wrred. V%en gas intruded inside the coating

di e by the _above Leasons, a de a f dIS har
pressure g& YEhe st art of h&%%tsluﬁg arl %%5%%8 e?"h P to be coated
coat isngh tai glaressuipttrhbe ist @fdteafby 0ai g guble @odrs coater, gas,

thin, or the é%; LS dlrectlg di scharged to the menbe

to bé-BoateR PFSnPTe S8ETdes iy dRgt iR ert g, Tig K5 reasons
t her eby:r@eqney ater@ebeCl p aSehi SRl BRAh@SuglPEonnected portions
| ongi tudi nal streaks. To sol ve such probl ens,

i1fv e RE i RIRE A Rie U HEBTAIHAE 1PH PRRE E9PS ORRSAPGHS vhifl thRegoating

I nsi deqh e rGoaL) BY éj|f8am;hﬁf Of %aéfaﬁégéqvbbﬁn the coating liquid
above- nent i oned probl enms, the gas is discharged from

t he élP%ﬂ%rtQPn‘@?a?r@nap@ﬁt e AbyOE’fé\/@lth reperhtlierapf nglve used
die %Hf%e@&@hgt&% g&)%.lﬁarﬂicﬂlg_d asgl%ﬁ_yﬂeo ggg%r a foaming of

upward, or a gas outlet is provided to the Coating
di e, gaﬁobamgdglais viedu sthhageged tbgetdrdring tiguibe 4) a suction

%Qat ][élggalsI gfjém the discharging aperture, or the like, are mentioned.
When gas intruded inside the coating die by the above reasons, a
delay of discharging pressure at the start of coating arises and
the coating thickness at the start of coating becomes thin, or the
gas is directly discharged to the member to be coated from the

26 discharging aperture, to thereby generate defects such as pinholes
or longitudinal streaks.

To solve such problems, inventions have been made in which,
' when gas intruded inside the coating die, before arising the
above-mentioned problems, the gas is discharged fromthe discharging

30 aperture by revolving the coating die such that the discharging




fromthe gas outlet. However, in the nethod in which

the coating die is revolved, in order to discharge

the gas fromthe discharging 5 aperture opened upward

as disclosed in the patent reference 2, coating

/ production nmust tenporarily be stopped to revolve the
coating die, and furthernore, a revolving nmechanismto
revolve the coating die and a nanual operation by an

oper aenitutre opepe Whbriher £e@abki dglletqid grifiatedhds the coating

adhered to the coating.die after gas discharge 10 are .
hecodt 979 e 087 . 19 HLOTIREPet oL MR TR | - e coating liguid
coat fiigh €he gabi &lr1es. upskaed, acaprpatined MW thich the coating
upsi zj ng of substrate by an operator, a lot of tine )
and bt FPEOHECesERPTACTAL 4LFARIE, thergrs e Hye discharging
[ 9r oslesthed ogiseh BS3hoppedh Qbsad! aNgnkl PRsentN@etdience 2,
operation rate and the 15 productivity of the coatin
appa?%tt%gf@”ro‘jéﬁ*é’f‘?%g‘)“ﬁ?ioaﬁ%ﬁql@ﬁlé?ebe nHoxBey to revolve the

decr &%’%@Hg cﬁ‘é[ ta‘?\%r il fe rﬂ.lcﬁ:e? réj %_Evc%] Ni%\ﬁﬁ&e\éﬂaﬁmn e %e%%gve the

coater, a revolving apparatus with high precision an
hi ghrpdwes dicsarbeegury, oraretite bapparrappatarose wipe off the
becqﬂﬁ%iﬂé gbqumﬁa@%agggﬁéawthé & tgtﬁg g?ggﬁtérot_sas discharge

di scharging gas fromthe 0 gas out rovided to
lhe awaneéerpdirg; since the gas is discharged in a

state in ' t ' ar.gi ng, aperture.opens downaward .
during | CROERE R b e AR ARl 45RO TR SRR dbaizee
coatacegmpirel dds witinmees bsisgyr pf anthstlratabgyvennggdraoned a lot of
proohl.ens_ c be avoi ded. Where, in the nethod. .

B oo DR e Ratthe 25 RTS8 ot et P LEn ¢ Tono A agfpgagetion

ose

25 pivicNge GAOPPEd atdbrt & 1dng gase Ouhbethd Spkofdioadrate and the
ositi ﬁn b,ei_ng hi gher than the gas qutlet so that the

gﬁas RERAUPe it cHarGe ForE o 3PRETYEY oot Icé’Ftb@H/tpﬁRfiﬁﬁtlon are

-advaitagey AechéOWRANCYrurbldEEe, 8t driks tPesd1IveNthd upsized
l'iquid pressure generated froma difference of height
bet W€8Reth& FPEHEINd argarpens shek thighr prasiisier agdshigh power

di SGRAkEEe RUaRYN %m0 tHOTER a5t E LS ANELmeL Onidaer eby

make the amount of coating liquid 3 consunptlon and

gas di schar ghangth¢mbandys g thfheeafofer dihehayadng gas from the

ﬂ)i S%ggro%%lgpiplriotfydé.dsté ltgeg'cgggﬂpc_} !:ﬁ{e,l g%ce the gas is discharged
in a state in which the discharging aperture opené downward during
the coating/production, the revolving of the cbating die is
unnecessary and the above-mentioned prob‘lems canbe avoided. Where,
in the method disclosed in the patent reference 3, the gas discharge

25 piping connected to the gas outlet is located at a position being-
higher than the gas outlet so that the gas can be discharged from
the gas outlet by taking advantage of bucyancy. However, at this
position, a liquid pressure generated from a difference of height

between the highest and the lowest part of the gas discharge piping

30 -works as resistance, to thereby make the amount of coating liguid




And, in the nmethod disclosed in the patent reference

4, a portion open to the atonobsphere is provided on

the way of the gas discharge 5 piping. However, in

this nmethod, too, since the uppernost portion of the

dr ai nage channel positioned higher than the

di scharging aperture is open to the atonbsphere, in

order to discharge gas, it is necessary to feed as

much c@asleioacatd gasCapddnaggindgWitle 0farge . CanaRetdrd, Sthe gas
about .t he sane vjscosity as the coating liquid for 10

pr od PR %57 28 Hitguitd %¥V%Fh$mﬂ?§p}%y, to thereby

si gniahidc aint ke n@@ﬁcﬁ&@&@cicﬂ%ddiﬁQ:h@rlgie:eﬁf:fﬂeffieegﬁaé 4) i portion
view of cost, it is inpossible to apply such a '

syst RPN R 2HPesERats Ag HPHifes PR tgéﬁ‘?ﬁn‘éfdthe gas discharge
usel @3plyg. HouR¥ErY GXNRERSINGG, GRAY | G ckitdl thfePhost portion
produci ng liquid crystal display. 15 Furthernore, in

the Pt Ehe dreiarenc@agnehrpdsivéondcomifhes igianathe discharging
stru 1N 3 Whi [ ts

L R TR T R A R LS
f r omithis heebysortta deefiars yach eat 1M, of o fdp selagsegl 1iquid of
Howeve i ' e r..side f . manifaql.d .

o1 opoch kel 1o P bk APy HRRSE P L en® Rl diyia cor
dfvapregietdbn oy ahicynidf ctyiseagabispday, acconatichgl 3ignificantly
5oLl 0 SRR g 005, ep0Sl el 8 Snponsinac
‘I nvent appl Wistlosedehy ih ki @od esdt ihefl@gend s cénimeti lBelessly,
pategt reference 7, since the cross-sectional area of

the “Rethi'FoY SREEHES FEEFETD NHET & ThB Y3168t 1 rifigcrystal
provideasiadys made 25 | arger than the cross-sectiona

area of the manifold at the position where the feed _
doért is pFBEFFedore nénVidicoBi ISP toFeferenFE ow #hdpgentichdhaving

mani § didudeerL£an6Midn dds aRPIRAESS £0 te 9aSultdd 84 making
As a result, the ability for noving gas decreases,

espethalrPyeuidfe enarddat f g cape upyatpdirgrdhet fredgeayt to the
0 RS SEcBlt ) EIRASLOTL LAy iSRS e st
| essof manifdidmglopdmtupwerda ireiy &ifdlibububisl esfficiently take .
b@t ra‘tjcgv%nltgaé %% ﬁ&%aﬁgﬁtoifn&e gas, and accordingly, it is difficult
to discharge the gas deposited to the upper side of the manifold.
Furthermore, in the invention disclosed by the patent reference
6 or the patent reference 7, since the cross-sectional area of the
manifold at the position where the gas outlet is provided is made
256 larger than the cross-sectional area of the manifold at the position
where the feed port is provided, the velocity of the flow inside
the manifold decreases as it apbroaches to the gas outlet. As a
result, the ability for moving gas decreases, especially when the |
coating die is upsized, the gas discharge efficiency significantly

30 decreases.




di e, since buoyancy act to the mcro bubbles or
sweepi ng power of the coating liquid are very small,
the noving speed of the gas to 5 the gas outl et

becones extrenely small, and on the way of the noving,
the gas deposits on the wall of manifold and often
does not nove. In particular, when the coating die is

upsi zed, the distance to be noved of the m cro bubble

becormes | pagchaandrd t i bacor®suexidLoBhicklif fhdltid Oess than
di scharge the mcro bubbles fromthe gas outlet.

HoweVdt® B3t Sang WYt A ldpBwekifsnt ieHeue Hdhei bir coating

thereid, ssutdeblyydtry HaSEs ithbi @It QNo@RENM s{Qiping power of
efficiently discharging the mcro bubbles fromthe
coat Ty COR e naneF 4 fFC BT b BBl ks thRtrarday saesfde, the gas to

therene §ss B MR I Rhe JLSCRAC Y BRlai N 65 nDURPLES he moving,

-other than increasing a feed rate or feed tine of the
coat tifgIr? fisPashs @nsdiaraje. oFaaniboihandrafssorocevegt move.
T Uhe pdLel QublbbLRs, eRUlBabendl BENaL A 8u) Bh8Cistance to
anount of coating liquid and a long ti hecome

' necessBeyed oAEbemdicngbybble bémnext yange | anddit béaulet dxtrenely
Vi ev&l‘%&:’l&@fﬁ tJ@iS%BQL%e t}{e@rﬁ%go Exllalic'fels%os\éﬁé earlrsso&tl(ieg. . (I:]{owever,
very expensive coatlng 1iquld for - produci ng a T1qui
& ysinalangti fl byg dbovdisohaogsl ningkeotbul)| ebend 20 dtessly no

t ha mm . di aneter.  Furthe r.e t he exjsting.
abovs FETR sHan ethed Tar R Ab Y ol S heph iy cpppunbies
whi diroththentestdnghbdilebl emes anmDér DBuRRR| Bitelhyes inside, there

i nhol es or

di sgcharged, coating defects such as ) )
| ondP R FRKI T2t PLETET &I 5he BH Sjerebed Byer than increasing

di sehasgd ngtetdie rL idndWRblies chiomd heqdicsehafigeRfrge. For
%perture to the nenber to 25 be coated. [Patent
of dP8hdE2EP ) BUB? 355656k Crp PabRReS Fert Bacdsoharged, a large

JPOQmdesoo6A. c[ag)@ir%ntligﬁic?r §ﬁ‘c§ea3]loﬂ§' 230d BB me necessary.
[ Patent reference 41 JP2000-176351A 30 [ Pat ent

r ef BFEREEITGILY ) PRDGE- S94rorly B ffPaekhtinr e oficeo] to apply
JP2QQ25d 4360 Ang [ BALRRL ££TL1RAGE oLhedBi2R08: 22439 1 quid for

producing a liquid crystal display, to discharge micro bubbles of
20 less than 1 mm diameter. Furthermore, by the existing
above-mentioned means, since there are some cases in which the micro
"bubbles cannot be completely discharged, coating defects such as
pinholes or longitudinal streaks are often generated by .discharging
the micro bubbles from the discharging aperture to the member to
26 be coated.
‘- [Patent reference 1] JP06-339656A
[Patent reference 2] JP09-253556A
[Patent reference 3] JP-2557582B
[Patent reference 4] JP2000-1763514
30 [Patent reference 5] JP2001-334197A




[ Di scl osure of the Invention] 5 [Problemto be Sol ved

by the Invention] The present invention is made to

sol ve the above-nenti oned problenms. The object of the
present invention is to provide a coating apparatus

and a coating nethod, and a manufacturing apparatus of

t he conponents for displays using the sane and a

manuf act uri ng nethod 10 conprising the same, of which

tact time i[9asb@ trerPFQRUCE] ViEY0ES14437gR and whi ch

are capable of form ng a high quality coating film

by realizi d§akeHeaRtecasanl b %f’goaﬁ's%%é%i ng any gas

intruded inside the coating die with a small anount

of coating liquid and in a short time. The object of

t he pk PSERRy @t Fln Ipgerddieinéved by the nethod 15

mept i pedBel Qe[ 403088 PN nS0LYING LhE Probleni A

coati ng nethod of the present 1nventioh is a coating

met hod f ofhd preseny ancdtipngisf mhde de aokus the ebofreamentioned
menb c . LN | vi a.cpatin .
ppardtdel; ot 8ect e HEbEL P AR o S00 i Ag o coating
for faagdiragua aodat icngtingquethddy and eGathbmgfaditerirddhepparatus of
coat i i e havi di schar gi aperture for .

i & peit S P R o g PE AR o S AR PR AT ERaE ing method
ot | etempkdsirdi sichange Ngfgas chogeitheimamvishsidre, eahétyity is
I iqui.d %ro }ga%[ dr ai n}gagjg channel s that, are connected .

to 25°¢ eaf@ag ott P&t §RfvdSate TPOEH%d MEPtHE L pbScORbHYY film,
bei n@yatdmSting a @k capatREoHAS s MM ARELE BF PRI M3 ruded inside
| ower than the gas outlets and have open/shut-valves

on t FEProRRdy 9 Was td th #nie 1L Gimogps Gingpatiey higutdand in a short

l'i quitdmdi seRarBgd-f 6 Pehi Bee U iwr®fioh ti@_a%ﬁ§e%cﬁk5§‘@ﬂ@ method
channels, a supporting nmeans for supporting the

b &enfgonssl bgsted, and a 30 novi ngmeans for

relatively noving the coating die and the supporting
6 neans to each ohter, and wherein relatively noving
t he d¥aeindodi 8olvind thwee Prrelpdber] to be coated to each

ot her whi lAgcchtﬁﬂg%gltF&ﬂ BP%Hg%gtteisgﬁt ilnivgrlilti.idont:l‘.) E\rt]:%ating method

nenber to be coate romthe “di schargi ng aperst ure,

conpeEpsi frigmtihe stceptiofy dibchar ging fhhe «Oat héadelri tolibd coated

%d gﬁgréir-noa%plying a coating apparatus which is provided with a liquid
feed means for feeding a coating liquid to a coatingdie, the coating
die having a discharging aperture for dispensing the coating liquid
from and having gas outlets for discharging gas together with the
coating liquid from, gas drainage channels that are connected to

.25 the gas outlets and are located at the positions being almost as
high as the gas outlets or being lower than the gas outlets and
have open/shut-valves on their way, waste tanks for storing the
waste liquid discharged fromthe outletsof the gasdrainage channels,

a supporting means for supporting the member to be coated, and a

30 movingmeans for relativelymoving the coating die and the supporting .




5 the gas outlets by opening the open/shut-val ves of
the gas drainage channels while feeding the liquid
fromthe liquid feed neans before and/or after
formng the coating filmon the surface of the nenber
to be coated. In the coating nethod of the present
“invention, it 1is preferable that the coating liquid
and gas are discharged from 10 the gas outlets by

openimagné he Qpandsaul -aml Mes-«if J%l%q:@tr@lyt Mlngtthf‘e coatlng die
outlets of the gas drai nage channels are open'to the

at no$pA&re mem‘P%ﬁ ke Aot ed taradherthesatii g dmwan@fthe coating

t he QE.@ISfcmto' AVEREMY kS B %QQEécﬁ]gfrgﬁtmddf_%har £ rég)erture,
a coating filmon a surface of a nenber to be co e

wher EPRPEFHNY i thg eFroaf dAgchansdratils e¢atdéhgildquid and gas from
p%ovkgg%a\éﬁchlﬁl@té bg%bgnirﬁgeghgggg§/{1 e - Ir?fv%l ncgf Qhe gas drainage

coatingliquid to a coatihg di e coatlng die
havi rarnadissttidediendinpshe diguidiron |thpengurng fédremeans before

coat %H@/éﬂ geid Erom, gn&ehé %ﬁg%[ggéslmogt 't%t Sl QL e of i member

di schargi ng gas together he''coatin |qU|d
gas Qpa:renag@ted(;hal'rmehs Ctbhaingalrletbmnm:éctleﬁptésdﬂtellgﬁﬁition, it

ouLl €1 MRS LORCLEY 3120 1S POSL NS TG e

aﬁd hiawe;aepemdl&lwt byaip‘éESn@l’tHehepénM)at wastee {@anKState that

for storl t waste |iquid discharged fromthe
out | 563 31§ g g?ﬁﬂfﬁgﬁgeﬁ?ﬁﬁﬁﬁ}%gr%ogﬂbBBFPFﬁémosphere

nmeans for Fﬁttpié@ﬁbtélgaﬂichﬂﬁelfﬁimﬁng R thes 68ahedre88Fk dnvention
movi ng nmeans, for relatively nmoving the coating 25 die

and thé SOPPSI% PR eins Gosmeng i 6PRENg Ahbn WRe? eiurface of a

rel agditRlryro BRVERAG b NBc08Y i-pg1 ¢ & andh4dhe %Q?Et&@ which is
be coated to each other while dispensing ?he coatl ng

13 quPTPYiged e thenBéauid fped asaradidnr pgditigea coating liquid to
di schargl gy aper ke 02 QHR ;S gg\étnrgje SJ:L%?F%EI‘H aperture for

di schargi ng the" coating liqui gas
out I@t@ebﬁ'lmérhleng%h@%@lmp@h/@wm and | hegdnogf qalseogasets for

drai tﬁ. %ﬁ%%lsst%ﬂ}tlhgr W?L%g trllxg ! h%lngflloclﬁl%{'lci Profmr,ogas I.Qalnage

I|qU| ore ‘and/or arter
t heocﬁamnﬁgs ftihlamame tdrmested aubetlmé gtabeomr@beraﬁdOab@ located at
n.the oat | et hod presen

I n
?d;ve | B GLPF sm apr%? etﬂ%f & wflh%‘itlteﬁé é"(?éﬁqﬁ"é‘ thqdigenarging
and ggestare adbsieher gech fshat #4187egasn aukl ety YwLRNEAks for

storing the waste liquid discharged from the outlets of the gas
drainage channels, a supporting means for supporting the member
to be coated, and a moving means for relatively moving the coating
25 die and the supporting means to each other, and wherein relatively
moving the coating die and the member to be coated to each other
while dispensing the coating liquid to the member to be coated from
the discharging aperture, comprising the step of discharging the
coating liquid and gas from the gas outlets by opening the

80 open/shut-valves of the gas drainage channels while feeding the




5 the open/shut-valves in a state that the outlets of
the gas drai nage channels are open to the atnosphere.
In the coating nethod of the present invention, it is
preferable that the coating liquid and the gas are

di scharged from gas outlets by opening the
open/shut-valves in a state that each |liquid storage
portion of 10 the waste tanks is open to the

at rmaﬁlﬂ_ﬁ:[d?,fﬂoﬂe thé qui ghilje¥ebd Ofﬁeatnt&_e be W&SE QnlagHi Leter forming
stored in each of the waste tanks is | ower than the

di schaPgPHG  apeiiruet the IHié2eo&fi P BFeberabRl betroated. In the
out I ebst Afy h880085 +HE 3i-Bag6: GRABNGLS, afe: d TBESEE 1L Rhat the
t he maste(%lgu[d in each of the waste tanks. 15 Stil

anot Fept¥satigwgdmadised aok dikehprassichon tireaasicng L ¢85 by apening
5C0RhE N dol fhdthi £h 2,£03! | ' ;
mani f ol dg?g?g i st F‘l(ebut[?ngs £ g C%Q?F%SEFP%AI ggltﬁe ?ﬁsedramag?
coat chgnwildt fredipecttodre atmadipbehar gimghapertting meohod of the
di sp ' . ing liquid fr d S outlets . .

for P%c aréﬁﬁﬁn%gg"isl't%tgeltshgfej\f/ﬁrtaﬁg% ﬁtgl agog ?ncé) a%llré%ﬁdquld and
20 frben gmsd #ed atiivelargedvi figpnt hgasrembeletx be ocgshedg the
and the atin die to _each other i.l.e dispensin .

the CRSUREEITHTG 7 omiERE Getom g iberphres aprtion of
tibe chatvange diatks dePdnStmGhehendbphsre)f thd eeguNRD1GAS. of the
to the naanohg filled with the coating IiguLd; '
subsEYUEN G FREGPHY ttReSIDaPE nd™S MEtid (pBFE ¢ lower than the
mani §oddhardi ¢ hpegtig: 27 the Basidndiiad, Pad @k @ ets of the
coating liquid fromthe gas outlets; and then coating

t he SHAFAGIIGERUBITLE MFss iFpersedofr the YaskBerlqédpe each of
coat gkl AseEtHRGE0f manufacturing conponents for

di splays of the present invention is characterized by

d8i ng anySbhe arotthes etstieg meghee 9&rtiser essati myention is, in
!TEt théoatg_né ﬁ@@ﬁdcﬁg.nagf?f&?tau%oggiﬁ&]%i%r %%9{‘6 a manifold for
invention iS a coating .apparatus provide Wih a

| i quilstfirdbdt irenbe hepditigo al 1duddi En ftdbed cozthiagneldffodirection,
f eed] [ lLiquid to.a coating die, the.coati

i o had B Rhe thenedH ot hAeERElAT Baf ac kg FREHA Pon ana
I qudak ‘iOntldftES for discharging gas together with the coating ligquid

20 from, and relatively moving the member to be coated and the coating
die to each other while dispensing the coating liquid from the
discharging aperture of the coating die, comprising the steps of
feeding gas to the manifold filled with the coating liquid;
subsequently feeding the coating liquid to themanifold; discharging

26 the gas and a part of the coating liquid from the gas outlets; and
then coating the coating liquidon the surface of the member to be
coated.

A method of manufacturing components for displays of the

present invention is characterized by using any one of the above -

30 described coating methods.




5 coating wdth direction and having a di scharging

aperture for dispensing the coating |liquid from and

having gas outlets for discharging gas together with

the coating liquid from gas drainage channels

connected to the gas outlets and having

open/ shut-valves on their way, a supporting neans for

. supporting a nmenber to be coated, 10 and a novi ng

means f or Ar ebatingedpparavi @t BBe oaiseng tHvenaih tiBea coating
supportlng nmeans .t o each other, wherein the gas o

dr ai AERGES Hﬁrﬁf&"éde%r‘”’éti‘&c&tl%ﬂldatfeﬁﬁé“eﬁ%utHV A% DHéifytd feed

al moshards1hi@hrésdinges gastiolt L ehSd 66 abedatgnd auel thBatbating
t he gas outlets. Furthernore, another coating
appaffit BeVHRI PhEapifeddntor ALY 1PS télec%%éttulﬁ@ liquid in the

appardtingl A ii0Vdided: Wit ind h!a@&ﬂcjj 4 Qﬁ.@cﬂ?}?ﬂl%ghﬁiyéﬂﬂxre for
a liquid feed channel for feeding a coating liquid t

a coatinfgsdne theneogbind Adadie feed rgd havei pep do'#tblrets for
di St(ﬁi@!ﬁta'ra dé Egs EQ@JHh@Q wllltg l'llzlhg écﬁt&h‘& l?ce@ltd f‘:.g)mw djcltsrﬁralnage

direction an avi ng di schar gl ng aperture
di sp‘éﬁlnﬁést%ne%‘ﬁ’t tfmghﬁ iagi e tflredm mhﬂmgmenﬁawwalves

gas QUL LS, £,0r Q%%%@g%% x%%g%%gge 8%89@11 &l b0 b8 goated,

coati ng Iqu|d anne connecte
1® tdmal gampvmmUIBQQnsaﬁQkIanatgyajpem¢vdngttheﬂcweSmnywdle and the

thelgupg\gg¥irb£mgglgygr“ a0 Jeans 4 for o3h Ortl g re?inggegc%annels

to be anDV|ngneahs or TelatTde YHOVI
t he omateqrgediag BrRdpddieistpperig AlmodteanBigioagand gas outlets
other mher%_n outl ets of the gas drai nage channels 25

ar e ToBSLH SVt "' PoEPT 16T BEiHG | owel SEHEHTPRE  another

di schartghygppapeidsus e thétgdeseanatnRent Laat s RgceopRabadppSratus
of the gresent invention is a coating apparatus

Bt 0BRGN tTh A Tid FeedIABanRR HAR mdgud §gfdchannel for

f eedfe%ﬁﬁ!ﬁ@@ c&ﬂflnfgeﬁﬂjurig @ 604N dql dQUI thd Qo GRALINBaving
die, the 30 coatu@g die having a mani fol d for
&

di st FRRiGAE formed f‘?lﬁgmmtm epatdnyd ighéd dpdbprRgating width
Wi dtcﬁr@bff{% 'a‘ﬂe h%%ghgva%t%rgiﬁg hﬂfegjtﬂge Rl Eygﬁensn_ng the

for dispensing the coating liquid fromand having gas
out lcepsirpliqeidEnen gnﬁ@ugu'sert bgetdmegawnhletthefcao@iaqhgrgmg

19200 P50 55,8 A48 S 300EL T SQIREL S SRl L e
connected to the gas outlets and having open/shut-valves on their
way, a supporting means for supporting a member to be coated, and
amovingmeans forrelativelymovingthe coatingdie andthe supporting
means to each other, wherein outlets of_the gas drainage channels

26 are located-at the positions being lower than the discharging
aperture.

Still another coating apparatus of the present invention is
a coating apparatus provided with a liquid feed means having a liquid

feed channel for feeding a coating liquid to a coating die, the

30 coating die having a manifold for distributing the coating liquid




5 on their way, a supporting neans for supporting a

nmenber to be coated, and a noving neans for

relatively noving the coating die and the supporting
means to each other, wherein gas feed channels for

feeding gas to the coating die is connected at |east

to any one of the coating die, the liquid feed

channel and the gas drai nage channels. In the 10
coatimg@happak ahdli@fh bheeQieseind RMERY Q@is&ﬁaﬂg&ng aperture
preferable that an inlet of the gas feed channel Is
opentTo L FREIS(BITEFHROREINY A igHed fBariang ppargars ogtlets for
t he PIREEPE i YR ddRhet Lit® thP rc%fa@{r&ﬁi%qdihajtrohb &as drainage
coating die has a feed port through ich the coating

| i qUFTEIPELF EAnPeTRAtTRethe gab dutdets chdmeling ppeRéshut-valves
- epatdeh i Wive a Bﬁoﬁfi%%ﬁe%ﬁgtfloggﬁbpéftq‘ag fmetB€r to be coated,
manifold in the coating wdth direction decreases

fr omnche REEHY peenst it helgkiseduthatisog drrdroritiogedie amd the
uPp%rupibg@ir%fmetaggtmgo@h%rl whERL %H %lfegg Rhannels for feeding
di schargi ng aperture surfacte P hel ging t he

di sEesrtyl thye eppddngdes iercoshepes apheast fa any ondef thedoating
port,.t.o e | relatively to,the_discharging
aperdtltﬁf eéh Olés%ﬁ??g%%d %églén elagré‘?l% R PRees <f’eenﬁfq:"‘mneqs‘ In the
HWpparat irsg ebpétreupresend pravent iifentiioh, iis ps efrefaldide that

that _a.l d Ife th of _a slot of the coating die is

decP@ased T Pom Tha2E HitFaF " PHIth &ff IR b5P e aETIFRRES
coating ni dhé chateadiparAcaBnesd atkupif@Enappavraitisnpfit is
t he co?%one_Lnts for di sﬁft)l,ays of 25 the present )

i nvBRETOTRRYS Uitk Bhe 6P178Y B3° dérmdy teed gttt rigirough which the
appabat iy 18@sGl i Haddi frcaNyhON8 o0t 4 trheq abauge1 kB fieCtoating
of the Invention] Byusing the coatingnethod and

Koaffifig BEFHCIP UL VROt e 2prroénthe BEnifipldriri Bie cpating width

st aterthatonldaer &8s s¢h-ah E‘ﬁ&?eﬁmeéo%he%% peciad , anQmbPeover
the gas outlets of the coating die, are |located at the

POSPRIMPRST BEP MG Hienmutifadd Hisghared l1ehsogadi snlalrging @perture

VA Y SR AU < D R cr

bei hye Fesvpontitarihe bes disletrangilngi eggrdowhe di byhao@ngagerture

20, | DE-PREN-AMlCY 2 %o Lhat Iy a2t 3L BRER. SRANE Bvention,

it is preferable that a land length of a slot of the coating die

is decreased from the central portion to both ends in the coating
width direction. | |

A manufacturing apparatus of the components for displays of

25 the present invention is characterized by using a coating apparatus

described in any one of the above.

’{Effect of the Invention]
Byusing the coatingmethod and coating apparatus of the present

30 invention, in a state that the gas drainage channels, connected

10




aliquid fromthe Iiquid feed neans, the coating

liquidis discharged fromthe gas outlets with the

gas. Accordingly, the liquid pressure generated from

a difference of height between the highest and the

| onest part of each of the gas drai nage channel s does

not work as 10 resistance, and since a siphonage can

be avail able for quickening to discharge gas, it is
posstdkRe has Bus Ll g€ thBe:-@aSnd Mid, SRerlocatédBt the positions

Furthernore, since a predeterm ned anpunt or nore of
gas FEnordRothat Raohanithopas 6Rt He VorPSHd e her g out ets,

- the gas cheaidrshannghe1ds sggax%ca%ildagewngegs Qfret cated at
coating die, the liquid fee hannel or the gas
dr ai Wc?g%osclﬁéﬁﬁé’leénﬁ OHfT haR 8o Aisrbaxipgl arertere hby opening

GRS tHeeg m/JhQE%ae@S&ﬂ%heaBQs a:{rtagﬁacjeegﬁgﬁﬂﬁst t}ﬁlle ‘feeding
mcro | es, fed gas is discharged out of the

coatd h?gmﬁudérpwé? Heﬂuwi f¢ed hrensadihle coalibunli@fid dredischarged
coat 'e IS u SI n ressure
#1700 e qa th&t?%ﬂﬂﬁ% gé’é. BL& 19 ?ia,lf*n{};?/d ?ﬁqlég p

undi schargeable mcro S quite cer
shorgeneirateed fFen ehdrfiferences iorﬁ Ceeight dmtiwngn d¢he highelit cnd the

the 16,238 8gctd 00al, 36 ol (NS MR LRLAID GOS8 not work as

coating rection decreases e feed port
100 tﬂwlgmc@utdret simredaanpbppsye saﬁleaeoévatﬂlebnalfbﬁ:odndckening

l to the disch ¢
PRt erk® A% SRS B e b B Ges 10 = snore

upwaridef rom t he feed port to the gas outlet
relatlvel to the dlscharglng _$erture surface as a
o

base, i & UERU EGerd P e ERHTAINE enPentypEi AR, of 9as is

si nesedthe theleeiity¥1d oft the dohevaplaitherdzoahs sl Esed @hannel
inside the manifold fromthe feed port toward the

But 1FePEeFEhFgRnygere wbveRe raatHe ¢as: diel btarigpfee Channel

- qui &l dhe é&‘:ﬁ dﬁ:é'{r{:ﬂ;%r chanR€8 thenimVenoOhiths bg§§léss tBOJhe gas
prevented by the inclination of the upper side of

manitegien fiormed ingsdeplaad abrey §@hfa‘r1g@ the rrg&godm@ﬂ@é: the
in Fed I'b%@;tl%rd gﬁgrwoﬁ@g? t&g(ft ym@%géﬁié}%{t‘h Elli@small

above- renti oned coati ng net coating apparat us,
si ngmount jof pbssidsitény ol icpridy n;tltbetdo@e@asaaﬂ:ubmafrcgeilssharge

LTINS K0P LI POMCILDL PSES IR ime
by the gasrthexmbaegeince a coating die in which the cross-sectional
area of the manifold in the coating width direction decreases from
the feed port to the gas outlet, and an upper side of the manifold
is parallel to the discharging aperture surface including the
25 discharging aperture or, slopes upward from the feed port to the
gas outlet relatively to the discharging aperture surface as a base,
is used, even if the coating die is upsized, since the velocity
of the flow of the coating liquid inside the manifold from the feed

port toward the gas outlets is high, gas moves to the gas outlets

30 quickly, and further, since the move of the gas is not prevented

11




operation. Accordingly, it is easy not only to

i ncrease the operation rate of the coating apparatus

but also to shorten the tact tinme, and it is possible

to significantly increase productivity. 10

Furthernore, since the very expensive coating |iquid

for producing liquid crystal display is not consuned

usel essly when gas is discharged, it contributes to a
COStby eRélGht Dihaglieallrythel wppaEH ilde®Y, thdpadire18xceliessible
gas discharge performance, since the gas inside the
coat FhLaFReTgan 15 9% SERE Yl CoPf éeE| fyimejqng ore certainly.
possi bl e A@;ol:@liﬁﬁ%' el hyorOné Bt LR dPE R 8P TetAYE ldMbat ing
the gas inside the coating die such that the coatin

t hi cHHES8tat, Y&Fe| Hy 16f PPRetR)GaltPnep BecOrksthe WA dirsharge
19 aoplghayoPliuthgy dhs CRat P BAESSUNRE @ersli@N o QhtiN&iption
coating, or coating defects Such as pinhol es or

| ongfarudi Aang stimeaRs ther eobt brgyivrodpehitonbyy ditcegrpydischarge

di . th . t : . .
'S C&@rﬁ‘:ﬁ&l . ﬁc&ﬁ%ﬂu{;ﬂ}? J‘JH%F%S?%E'?%%%‘E% %%%ES%EM gperatlon

to the nmenber to be coat'ed.
r evotakengt td@gparaitins ipayahetdsdariso itb jwrpessiigl satip time,
easi respeond i zi ng_. of. th bsirate, C
et BoP PR At Rl P Pl R h e proouctivity.
Honpwehesndmey, sigicspihaye rgnekpcheivanudaictourigudd for producing
~ appaf;atu gf Sttgg R esent iisn\él%nti on 2dS usi nce h .
conporeht sC¥6Tdi SHPRVY dre S oGaRaTSSYy UGS Ry hahen g3s is
abovespeatdeanad conativig esebhedsanddeadbnageapar atrisidition,
it becones ssible tqQ produce the conponents for L
di s%ya%e SropkLa gt d&aEP?’fﬁge Paﬁ%?ﬁwg?n SAPFRWEsTS inside
and the 8odHiglhy ¥ieldn B89 diBehefqdX pbapadteaR, oft tikepossible to

Drawi ngs], .12
15 _ complétely solve the problems_caused by the gas inside the ceoating

- - diesuchfhOchdbodtiGg tiubﬁm%scé{r@a!rﬁ:ﬁﬁé 9P 8he coating becomes
1 C

illustration of the die coater 1 IS a coating

app&rark udiedai pptdavi oh tisedeeddragng diressare [t gtapy of the

‘ _Fl g'cogt:l.r?g,acpr 8&&‘@1{3'&%@@&1;59&19 é§§fﬁﬂoq_gglqr ]h ngituddinal streaks
illustration of the coating die 10 I n which inside the

coaragroight apuc by i eowtd vidisehevsingridgedias €com bime discharging

20 aperture to the member to be coated. Furthermore, since a revolving

apparatus isunnecessary, it ispossibletoeasily respondtoupsizing

of the substrate. '

According to the Iﬁanufacturing method of the components for

displays and the manufacturing apparatus of the present inventiomn,

256 since components for displays are produced by using the

above-mentioned coating method and coating apparatus, it becomes

possible to produce the components for digplays of excellent coating '

quality in a low cost and in a high yield.

30 {Brief Explanation of the Drawings]
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[Fig. 3] Fig. 3 is a side cross-sectional illustration
perpendi cular to the coating width direction of the
coating die 10. 10 [Fig. 41 Fig. 4 is an el evationa
illustration of the coating die 10 with the feed

portion and the discharge part of the coating liquid

2. [Fig. 5] Fig. 5is an elevational cross-sectiona
illustration of the coating die 10 showing a state in

whi ch t he(riy5 gasri01 iis diceahargadonasl fillbdtrgtion of the die

operation of the coating.liquid Fig. 6] Fig... 6 js an .
el eviatitBhat “Qr68stsactomar aﬁ’ﬁ’ﬂﬁ?&??a‘f‘i"&lﬁ’%‘? q‘ﬁﬁﬁ the coating
coatdirgidi e 10 showing a state in which the gas 100

i ntruded durlngzcoatlng %geratlon is discharged. [Fig.
7] Fig. 7tHg-arflel efafr orfal 1&r o¥%- §&eT3GRERL  SgosS—sectional

i3 | usttat b ON o8 MR c8a SirRt id NoWH GRidNendidel he coating die
bubbl es 101 inside the coating die 10 is renoved by

t he ¥§adsfeieveg f1Re eppltinggdérectipp- [ Expl anation of

t he COdeSﬂFJ.Gler @} tlﬁ% C@d§§ Qnglayn@foﬁgsssé&ltolﬂgl 1llustrat10n
drawi ngs are as foll 1: die coater 2: coating

i qmeape@@l@&bsﬂ‘mttée 1@até0‘atw1r¢g:hdrﬂereq.ti?nffrfoﬁbe| ¢quting die.
30 %3. rear lip 13 13: manifold 14: slot 15:

di scharging aperture 16: feed port 5 17A, 17B: gas

Wut| et 19Figntér rfab- lesdarchbansdiional illustration of the coating

die 10 with the feed portion and the discharge part of the coating
liquid 2.
_ [Fig. 5] Fig. 5 is an elevational cross-sectional
illustration of the coating die 10 showing a state in which the
15 gas 100 is discharged at filling operation of the coating ligquid.
[Fig. 6] Fig. 6 1is an elevational cross-sectional
illustration of the coating die 10 showing a state in which the
gas 100 intruded during coating operation is discharged.
[Fig. 7] Fig. 7 is an elevational cross-sectional
20 illustration showing a state in which the micro bubbles 101 inside
the coating die 10 is removed by the gas fed to the coating die
10.
[Explanation of the codes]
Here, the codes and numerals in the drawings are as follows.
25 " 1: die coater
2: coating liquid
3: substrate
10: coating die
11: front lip

30 12: rear 1lip

13




19A, 19B: internal gas drai nage channel 20: upper
side of manifold 21; discharging aperture surface 10
22: coating die holding base 30: bench 31: guide rai
32: stage 33: linear notor 15 34: support 40: lifting
device unit 41: lifting base 42: guide 43: notor 20
44: ball screw 50: wiping unit 51: w ping head 52:

Wi pi ng head driving device 53: head hol der 25 54:
tray 55: wspimagitsid hol di ng base 60: coating liquid
feeding device unit 61: coating liquid tank 62:

f eedi ng chaniértto punp 30 63: open/shut-valve for

suction 14: -gischarging-aperture --- 64! syringe punp
65: open/shut-valve for extrusion 66: feed channel to
die 67: syfirfGed Br8: piston

5 17A, 17B: gas outlet
18: internal feed channel
19A, 19B: internal gas drainage channel
20: ﬁpper side of manifold
21: discharging aperture surface

10 22: coating die holding base
30: bench
31: guide rail
32: stage
33: linear motor

i5 34: support
40: lifting device unit
41: lifting base
42: guide
43: motor

20 ' 44: ball screw

' 50: wiping unit

51: wiping head
52: wiping head driving device
53: head holder

25 54: tray
55: wiping unit holding base
60: coating liquid feeding device unit
61l: coating liquid tank .
62: feeding channel to pump

- 30 63: open/shut-valve for sucticn

14




69: piston holding base 70: piston lift guide 71:
syringe punp notor 72: ball screw for syringe punp 10
80A, BOB: gas drai nage channel 81A, 81B

open/ shut-val ve for discharge 82A, 82B: waste tank
83: waste liquid 84A, 84B: drai nage channel 15 85A,
85B:. open/shut-valve for drai nage 86A, 86B: vacuum
punp 87A, 87B:. higher side sensor 88A, 88B: |ower

si de sens@n: 8%inkéqingd | evel 20 90A, 90B: outlet of
gas drai nage channel 91: gas feed channel 92:
open/ shut 29al RETY Bruigaelyed®r ostrysipet of gas feed

channel @%: £Quateplden 25 £6: control panel 97: bead
100: gas 101: micro bubbles 102: fed gas 30 X

coating difrect¥¥8nR9¢ substrate noving direction) 15 Ha:
central |apd Jierghh Hb: end land length a:
inclination angle of upper side of manifold Sa:
mani f ol d éPbIxissertliddahy &rasa of feed port portion 5

Sb: mani fehd cress-sectional area of gas outlet
portion X
71: syringe pump motor

72: ball screw for syringe pump
10 BOA, 80B: gas drainage channel
81A, 81B: open/shut-valve for discharge
824, 8ZB: waste tank
83: waste liquid
84n, 84B: drainage channel
15 ~ 85A, 85B: open/shut-valve for drainage
86A, 86B: vacuum pump
874, 87B: higher side sensor
884, 88B: lower side sensor
89: liquid level
20 - 90A, 90B: outlet of gas drainage channel
91: gas feed channel
92: open/shut-valve for gas feed
93: inlet of gas feed channel

95: controller

25 96: control panel
97: bead
100: gas

101: micro bubbles
102: fed gas

30 7 X: coating direction {substrate moving direction)

15




0: inclination angle of gas drai nage channel H | evel
di fference between the discharging aperture and the
liquid | evel of waste liquid staying at the waste tank
H: level difference between the discharging aperture
and 10 the outlet of gas drai nage channel @3: height
of | ower side sensor @: height of higher side sensor
[ Best Enbodi ment for Carrying Qut the Invention] 15

Her eunder ga pr@herablhiengeniedthents for carrying out the
present invention are explained with reference to the

drawi ngs. "% 19 tarelertd to Fig. 1, the die coater 1
of the presenf:iAMaBhi SleSor SHPWR. sildie odi @arieaigr 1
is provided with a bench 30, and on the bench 30, a
pair of gtRd&apaftld sTeroviedednaibave i Segguipdet meirkion
%O 31, a_§l§:ag1§n§golldscpcg&v—'sg(ggji,cin-gﬁea§éaagx%? Ioﬁt éﬂegal%gtion

by the linear notor 33, an IS possiblie to fr
move back®arddclorationmngledpf extsi dnaimsdieceltaadelln Fig.

1. Furt heIE:rTPé@el &ﬂ%eg&@@e{ bééue%gct%eoéi c%Fﬁc;in{ga eer%%re and the

constitutes a vacuum surface havi ng 2 plur

unshoamid Verelmihekess lahioh stapisuctt oime andtdalzaikt he
substrate,.3 ich s 25 th nber_to be coat ed.

Purt her ot o, YRS iR ekt SR ol ap B S apgp pure ano
- 184 ikbe provetest gie dttihagé deannélt he support 34, a

pair of |jfting deyice units 40 capable of noving up
and down 433 é?]o‘g']tdB R (T lsleﬂﬁolgi e 10 to coat is
equi pped d10 hBightl bftiiRGedeyicesonidr 40 with its

di scharging aperture 15 facing downward. The lifting

30 device units 40 is constituted with the lifting
basepdsk Whb&dinddntt for t8rrying Dot “tire Invertionl--  UP

and down the coating die holding base 22 which hol ds

I he coat Hntpundrs. ppcfegagls sepubinght ¢ FoktArdeéng pet the present

i fiﬁ%t@@ﬁeaﬂ; %lﬁﬂgeodqmrl r&f@rémteo'l—:o‘lg’he toti}%twﬁfg&é With

screw 44 which converts a revolving notion
nmot B¢t A4INES tw Bigailghthendid opabér flhef [thetpregehhsiavantion is

ISIng%goew?]i dtenmt}ﬂ%yh%l%t ogtgﬁrqelvhg epr%r\]rll&gd Al}gt%ag bl%%cgpﬁ{,atagg on the
bench 30, a pair of guide rail is provided. BAbove this guide rail

20 31, a stage 32 is provided. The stage 32 is driven by the linear
motor 33, and it is possible to freely move back and forth in X
- direction indicated in Fig. 1. Furthermore, the upper surface of -
the stage 32 constitutes a vacuum surface having a plural of unshown
vacuum holes, which can suction and hold the substrate 3 which is

25 themember tobe coated. Furthermore, in the bench 30, a gate-shaped
support 34 is provided. To both sides of the support 34, a pair

of lifting device units 40 capable of moving up and down is provided.

The coating die 10 to coat is equipped to this lifting device unit

40 with its discharging aperture 15 facing downward. The lifting

30 device units 40 is constituted with the 1ifting base 41 which lifts

16




ends (left and right) of the coating wdth direction

of the coating die 10, it is possible to control an
inclination of the coating die 10 in the coating

width direction relatively to the horizontal 1|ine. By

this way, it is possible to make the di scharging

aperture 10 surface 21 of the coating die 10 and the
substrate 3 which is the nenber to be coated paralle

in the eaaddwngend it 1dhTBethdiah Habe 226aakh 1658 ntQoat ing
and, at the sane tine, to arbitrarily adjust a

cl eaPaRcd: AR & yhifhs wahdes Bdewbitinfdasgr e ond down,

substhat®+3r &ml thepadi sehey Qh%i@%ér}%?é Qr I:@&ﬁé%l]rg motion
I S

15 Furthernmore, to the bench 30, the w ping unit
pr ovPE&RE OERESI 3 DR rahpht Botem ofhe HotknahdsE dit h Since

feeetyss !lhkﬁlr{gh@evﬁ}:é%it§24'0 b%éée%p:??gﬁé@y?d%fﬁgﬁéy at both

the coating direction along t guirde rai

wi pi etuniefsend sigonsed the edapindvidid digsichgorhefdhe coating
51, | pi h Arivi L£e. 5 he, head hol der __.
53, e o B S S ne LB PSR A B Hoating
55. ¢Heg @0 irhehavcpatigoheaidhsli rehaisom rebmpaeihitoht el herizontal
to t sh f the | owernost, portio .he _coatin

e T A P o PR BB e e thy digfutiipy Sherture
At esudlace SAUChF ahesyatheti dia @8idhd tife caserratter® whbéh is the
| ower npst ’pogtioh o‘{ t he %ﬁati ng die 10 is_ .25 w ped

wi t FPRSE PR GOARTT PRERL i ettt B 1R 36HRE VaWEH GLFRAfeqn of the
I N Xoatihga@ié OMakd, 4d¥hd iRt ipel tbapb Dfratrhey §@aldtNO-1earance
di e ]i}qf and the coating die 10 is gone down by the

i f tTHGPdEYi TGP BELVRY (ThEr BRYTAReOL Vi Pichige Head and the

51 cocastgmigt Bpdherkoyessmest oportion of the coating
die 10. And, in a state contacted with the | ower nost

Portion ofursherrree de trgene: 30, thy wipbihynithe0 visptaegided.
headrmal PpihBeucP N Balf@de phtxidd koG deyd ;

t he coat‘ipjﬁjtjL \l/avl dnt h di raecti oﬁ V\hikcidc?/gg&gle?%éeeﬁlgi'%ngtr%eoﬂage
t he 3%/ dit &ctimrtaen whéck dat thg coreinddiveqtdpnialiong the guide
coat, | U ' nd_t ' e ited to .

Che Tanctrioer ™ seRiLihEr Brte ssfeHHiRalanty 4RE Mbing neaa
r enve deheThipimgriaiadi dig vé natdemdcd 5k qhiecheapardlidel &3prthe tray

iohe 5|4i gx?d Eﬁgov}’l%qgg utnllg Ig:ocl%tiing adsieeSQ' .0 ﬁé]?e’r %cl:ee iw\:{ggng head 51
has a shape which fits to the shape of the lowermost portion of
the coatingdie 10, and is preferable tobemade of an elasticmaterial
such as synthetic resin.

In case where the lowermost portion of the coating die 10 is

25 wiped with the wiping unit 50, the wiping unit 50 is moved in X
direction to the lower pbrtion of the coating die 10, and the coating
die 10 is gone down by the lifting device units 40, to thereby the
wiping head 51 contact with the lowermost portion of the coating
die 10. 2And, in a state contacted with the lowermost portion of

30 the coating die 10, by moving the wiping head 51 by the wiping head

17




by the tray 54 provided under the w ping head 51, and

collected in an unshown tank through an unshown

dr ai nage channel. Were, this tray 54 can al so be

used for collecting the coating liquid 2or a solvent

di scharged fromthe discharging aperture 15 when a

coating 10 liquid 2 is changed or to prevent drying of

the di scharging aperture surface 21 which is the

| owednbsihgpekevicon 6f the theatdoagith ewildkh dHifdchesmOwRich is

to the di c at er %i %QF coatlng [ iquid feedln device, )

uni tPBTW eedg T A EESEHT MY OF it40icG25 1Dt 10 @ remaining

coat J:dikg:ldigellqihﬁ)dJ Papt Wiic@eshd Yhena ke vgb st @fees Qthet lowermost

Fi g. i.n which the feedin 15 channel connected to

t he ‘%%%Ftl RPidree £625ine f"h%glc?r aFhagRoMtanndes T Hie EAB VPt ing

I 5 deiqiil, pé@titdlé OQQQE 1A ge kbRl Hy@:@n@'ﬁ@gtgﬁjfdﬁlMérecelved

60, the coatin quid tank 61 which stores the :

coatPhghei EﬁﬂYng P?rSOVlB‘P‘EB\Hn(ﬂ’éH theh@ipdeg ihsgd| Fquipgd collected
st or fdlah Gn§ﬂ1ﬁm%§k'tﬂgoﬁ%1’9% Oniik aBlnkge Epthreq .t tWﬁere this
syringe g t hrou the feeding channel to

 punptEY ﬁcFQPhél%ﬂJ@ﬁ/B?ﬁﬁ-f@al9%93ﬁ§F1%Quﬂhﬁo¢P%¥}ng llqu1d 2 oxr

connecd ek i 3on AAWBSLLEAR.Q]: LAL: H9RIARIcbi A BntRDkoacing
61. The coating liquid 2 fed e syringe punp

B iLlagedi %%Chmeﬂ@mlwmwstfdmmm hé theeidscmqlnﬁ&perture

of t toiy N /s | v . .

e 508 T e e A RO S X8 hTcpa g g 20

t he syri Ngyethenmpré4 tostlgordse icoated 1w the ¢dfaelsgr1jmgm feeding

67, pi s ton hol di hase 69 whi

ol SRR BT FDbisn DB BASEARCY T L gt Ao hpen g die

gui desid bm@dsﬂonwh@ieil ﬁlgerbaéﬁarﬁgd Hopria i dewhich Iﬂﬁe feeding
[ iis a dr|V|gg unit whic

%rlcn%e glun‘g notor, 71 .

vESEPRE FPRRTit Aot Ha %&%én%guﬁpl &Wratlﬁégwhﬁnnels
scr ewef sHowdOirsyét410¢ tNRe Gdavhhd N igetdl8bddh nyeSs ckhéhit 60, .
pi ston hol di ng. base 69 18 by converting the revoIV|n% ) is

not i%6f ©F2%RE szﬁlﬁg%arﬁm% Wotdy shares Ggﬁ heradipgi Hful

ot ig2Bved.hermRi 84410801 Qg Pase-69 1nT¢HeSc§é/{ﬂr@gf1qu1d tank
punp 64 is a constant vol ume di schargeabl e punp and

can oled? fefeto ébaxsxaangecﬂnm@ Q4cﬁthaﬁu%hnﬁhﬁtfqa@qagr@hﬁnnel to
0" phRb NG eRAt §obf/sht £ datlg, ??f C@?&lgg 4 &tlect¥a to a

extrudi ng the coating Ilqw
downstream of the coating liquid tank 61. The coating liquid 2 fed

to the the syringe pump 64 is sent to the manifold 13 from the feed
port 16 of the coating die 10, via open/shut-valve for extrusion
65 and the feed channel .to die 66.

25 Here, the syringe pump 64 is constituted with the syringe 67, the _
piston 68, the piston holding base 69 which holds the piston 68,
the piston 1lift guide 70 which guides the piston holding base €9
up and down, the syringe pump motor 71 which is a driving unit which
moves the piston holding base 69 up and down, the ball screw for

30 syringe pump 72 which actually moves the piston holding base 69
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i nside the syringe 67 by the piston 68. In case where

the coating liquid 2 is filled inside the syringe 67,

the piston 68 is gone down in a state in which the

open/ shut-val ve for suction 63 provided upstream of

the syringe 67 is kept "open" and the open/shut-valve

10 for extrusion 65 provided downstream of the syringe

67 is kept "cl osed" Furthernore, in case where the

t he m,oa:bnm@rdnnqutmb Zrekrﬁl:‘ﬂhd@ b€l Gy b nge: s@flﬂuﬁe fpedp tdtor 71
the coating dj the piston 68 is gone u

stat® ‘?ﬁ'% gﬁi‘ ttf??é‘lBBéﬂJf/%PliFéﬂ“\}é’lﬁng %EE i68n éllFssymge

keptpunpl 056" aadthsthile WP SHUENY:AMB1E YPurXikdIShANteed the

65 is kept "open". 15 Wien referred to Fi 1 again,

t he TBALPRGIEPEY 70 Oprv iPREWRt FEIrhedyfer dQaneng f‘ Feated film

constd ktHb esbamihh dikea1bh| oyt ekbPudihgapsk tREriffAiqhi® A2i11ed

extending in the coatlng width direction (the -

di r eeritEn thgetenar &l oY the rilséopdfer )i rasadvwbarg e coating

ot hquq;#ma hzeclgakmm &sgiaeorahe ag}dntlgé% WehD 2 RLHT & s gone

of unshown assenmbling bolts. Wiere, the 20 coati ng

di r eorRom agkdesinwhbich hl@@wrefc,s@mbnvadﬁremogr suftion 63 provided
Furt | f

s Thred o iR FREPEhEY R T T Pefy fhevarre

1quaﬁggaktxmpnmnéSPGOVIﬂQdﬁ@woeamammyﬂmhebhrlnhe@iiakﬁpt“closed”-

Thi I s n1|ar to

11 SRl 1 oSy B MR et B DB i e
di r &Gtiofed 26 ﬁmedlcatlhb&il(éom | ﬂlge mﬁhtdh dé riecddr@nup in a state
agrees to,t Ion I, tudi na i rectioQn o the coatin "

di e *To¥ ﬁﬁnd]g’?e R {%}ﬁtf“ 8?%"%%“%’&%?& 313 Wﬂtctﬁcjrcgse& and
gap thetmﬁshh&ﬁ‘aﬂeétfdﬂ RxidudiRg theid @apt |Mdped2.is

formed, and this slot 14 extends also in the coating

Width di "BeRisiferafde i loagtifostrparetohe Siet He brovided

sl otcoléhecant espeBds: i@ Ederi80cdi s40RrAiNgrapentigrer hada the
of the coating die 10. 19 Fig. 2 is an elevationa

cr o§§25&éP gt eprins iR Abp sivabing Hedtie 8hedigoni @hg@lirection
whi 9Er§érﬁi\ﬁ’§u15§£@ﬁléﬁ%e§?a§_é%rgﬂt% o]t(i)negr 5.9 Enn& an&%dlggctlon

di rection perpendicular to the coating w
di r eed i GaredwWidi arrlfuapl eef tupskpwn a@S%@blanon1ﬁ§ Where, the

ZﬁanbQ&rﬁ%Ierg’QthJn}L? %S§glfprp{ﬁ g‘c@ir%c%?o h the Fura:hermore,

coating I'iquid ed and the gas ou 7 T7A
in the coating die 10, the manifold 13 is formed to distribute the

.coating liquid 2 fed to the ceoating die 10 in the coating width
direction. This manifold 13 has a shape, similar to the front lip
11 and the rear lip 12, extending to the coating width direction.
25 Where, the coating width direction agrees tc the longitudinal
direction of the coating die 10. Under the manifold 13, the slot
14 which is a gap between the front lip 11 and the rear lip 12 is
formed, and this slot 14 extends also in the coating width direction.
And, the lowermost portion of the slot 14 corresponds to the

30 discharging aperture 15 of the coating die 10.
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17B whi ch di scharge the gas 100 intruded inside the
coating die 10 with the coating liquid 2, shown in
Fig. 4, are provided. Here, a nunber and a position of
the feed port 16 are not limted. As shown in Fig. 2,
in case where the nunber of the feed port 16 10 is
one, if the feed port 16 is |ocated at the center of
the coating width direction of the manifold 13, it is

preferabl eigi pag dhe1passagel ckengidct fordizsinivRet & taeor the
[ id 2 in the coating wwdth direction

coatin u [ ¢ X ] . ) .
beco 1§Hg*11t3 &8t Yhiehe hiei? iR Ghaeatt 819 divel & Beg h6rqeating
16 b@ﬂ@&@o%%#ﬂendﬁﬁﬁ%@' abl yndheshtiRg ¢oatd ngdieicH)  when
IS upsized n case where the feed port 16 is

| ocakFEraedite Féenteradf tq ﬁéec‘éfafttllﬁg Hicdif. dirreéepdrport 16
of the  seoi figlkd, ,mbthlq%larffl%r ﬁ@ At OhPLAYI AR 1EPE 174 ana

gas outlets 17B as a pair at p05| t| ons in
t he Edavhhgh Widthamdier éb%lw éﬁotmrnﬂﬂ fJ@lseldqs:heByoatlng die

Ehi S 9y cn RN colER 3 g | hro ded.

feegL por% % goga{s?%gen rat ed %‘gb‘{) Qﬁ ng |Jr?se"| govJhe

coati ng cﬁ6;61@Jamheaagasps&mﬂuan@é¢héﬁeﬁdpbmt16arenotllm1ted

di s I apgrtute 15 beca as 100 t

theczbmalﬁlg or?dTL JS‘Jaé showA“f n’ s %Og%ll bFEd pgrt 16

th schxaoge thehgafebOfbftr DmustMagas amuﬁﬂeets:ut]e?:Boﬁltn@@oatmg
l.ow of th@. oatin e mani fq

wth., u

s b HaF s sh S8 Ranr fols! B et G s ke i itk egesase
25 imntyhe upmaetpmdtleoah@fcdahenzﬁeemupar2 6 t¥e @asting width
intruyded fromthe feed port 16, before arriving at

t he HERFEHIHPILRESt Sl?%rtﬁPEf eF4ph @n T apPEYT e of Hdeghred port

out |18t pdduhe8MEE Ul N&:sheE 0 POF Imekb chdethac iNh @R e Bf 5 r@dized.
to Fig. 3 which is a side cross-sectional
19 | ust r atiroRapr rpeRi 1tG aPed Forhel & dat 1FRtRF R the center of

(di r egki 08 Qb gt PRILH3Q: RRE A%k Re l&?ﬂmwﬁug & G.Q)pz_%ferable
cross-sectional view of the position 20 of the f

. por ttolprovddd the BRy.cuBlew) 13Bcrpeskaiacht dredh m@bmp@#tlons in
th t
etplgséc;atgg%%fld{iﬂ%lgéé e%g%ﬁel{aﬁlkg%%qgm aA,Shl%hu? even

e feed port 16
| S @banexiged whzich élpwsuppeﬁroptoslm |f@adorﬁozithe6nm1gfaalg3hnerated
channe on the .ath

| aednt L nal
anéy Teg ernesfler 2%18 C?%zi‘tngt%]eé égs Suf 1B iﬁloned from the

discharging aperture 15 became the gas 100 stayed in the manifold
13 as shown in Fig. 4, it is possible to discharge the gas 100 from
the gas outlets 17B along with a flow of the coating liquid 2 in
themanifold 13. Furthermore, in order to discharge gas accumulated
25 in the upper portion of the feed port 16 or gas intruded from the

feed port 16, before arriving at the manifold 13, it is preferable '
to provide the gas outlet 17A above the feed port 16.

Next, when referred to Fig. 3 which is a side cross-sectional
illustration perpendicular to the coating width direction of the

30 coatingdie 10, in Fig. 3 (a) a cross—-sectional view of the position
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I's connected to an upper portion of the internal feed
channel 18 where gas is apt to gather. In addition,

as shown in Fig. 3 (b), it is preferable that the gas
outlets 17B i s connected to the upper portion of the

mani fold 10 13 where gas is apt to gather through the

i nternal gas drai nage channel 19B. Where, the interna

gas drai nage channels 19A and 19B nmy partially have
chansglgeexéngbng 1681 dn€ahl ¥igbut (it al Sropr-eLerAR:e view of
that they are channels extendln% hori zontal | y around

the B33 FoEtHAsOLTRSagrF 7Bl dRAti%askIEw rin ehefn dhefi. 3

coat iifg ks gré@el?ab\ﬂ@' St LAYSEdA ;EJL% hptEr B@llmégﬁ%d with an
dr ai nage channel s 19A and 19B woul d not decrease due

t o avPRYFuPBSHriessef dbgenariicdd 14 ora dhffrepénteed ghannel 18,
hfel 9 q Qﬁt%@%&e i hefﬁ @gir%&@fab Ye§laPRAL g%gsségﬂet 17a

of the internal gas ralnage C anne s 19A and
Accotgliarghgctedt té on pprdrepabtion kit thehéngasiapuféast shannel 18

17A and.. 1% are g{ q;f\é)i g%ghéro any 20 one of the front,
Si o)

si de or e coating die 10, not to the
“upper si den aMignionef ey rdgwhoiFiFgg. 23 dgai nit is m:recteram,‘a that
effigientl i SC e nsjde the manifald 13

2 ong w1 PP B RE el BRabeT KB Ent ffeF Por Ief ofcbhe manisola
pe ef Y abkee tdaat i4 f@tup@eg‘aifhkadetﬁfbu@ﬁ the lﬁ’&élt[fal] daﬂ.&iralnage

as 2 sho is. parallel to the

di schargf ﬁﬁ g'peﬂ)g‘? % ‘é‘tﬁ" %‘%‘é%maélga&rd%“%%ﬁﬂa?%lﬁ PR 3nd 198
(b) ,masd Qﬂ&ﬁl&[ﬂhﬁﬂrkﬁvﬁr eiuhhel § eggkPaihg lPerdieal bg, g@St it is
outlets 17B rel atively to the discharging aperture

sur fREGECTPH Sakhat Fhsy. axsy charhels c¥hetdingt homizopfaply around

gas the (j'ﬂévﬁd:ﬂé@s t1hg agas1 78048 LB1Sa kB Wat b og‘f%ecfgﬁitthﬂg liquid
quid 2, since buogancy whi ch acts 30 to the gas is

vaa@ yBieh fidpweuite kBRI FF raaivas tRaitpes, channegas19® pnd 198
can .pg1d h§@£@c¥r@%ge Q@éf& ¥ 11&@145@5@9 &&h&'x@)f@d @I(l;}lll 9B fference

gas di scharge ficiency. he ot h hand, 1 n case
wher bﬁ@h‘}pb@weﬂld@@@ugh&sn I@@dmetm flemistlaartslczfpesch of the

MRSl SURERES A0iheld 19t B BULISIAYE. -
a b@gefewinéﬁ tie ghs g woveetd d7RhangyagBoatd eirsviddsl to any
E of %Qgtfrggt, side or back side of the coating die 10, not to

the upper side.
_ When referredto Fig. 2 again, inorder toefficientlydischarge
gas inside the manifold 13 along with a flow of the coating liguid
2, it is preferable that the upper side 20 of the manifeld 13, as
25 shown in Fig. 2 (a), is parallel to the discharging aperture surface
21 or as shown in Fig. 2 (b), slopes upward from the feed port 16
tothe gas outlets 17B relatively to the discharging aperture surface
21 as a base. By such a constitution, when gas is moved to the gas

outlets 17B with the coating liquid 2, since buoyancy which acts

30 to the gas is available for quickening to move the gas, the gas
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liquid 2, since a power is necessary to push back to

the gravity direction against the buoyancy which acts

to the gas, it becones difficult to discharge the

gas, and the discharge efficiency significantly

decreases. 10 In case where the upper side 20 of the

mani fold 13 slopes upward fromthe feed port 16 to

the gas outlets 173, since buoyancy which acts to the

gas €aNbbeiiderRskderl e it LYSiPBetdt LoblchBat h@?h gl &Lscharge
a of the upper side 20 of the manifold |3, ativel

to tHIGtetHar dimphe apbet dradsdnf gase phergsthe HEBEY Sﬁﬁ?/ 20 of

be ame M@tllll'f%ldbl@»t Qicﬁ;e%r abkiala f]:tom| Sne r8Ea lp%§§ 16“95@:he gas
preferably it is 3 or less. If the inclination angle

a i sPudete ér"aerEé@%Jdﬁ%éarﬁceﬁh%yllﬁmrglmepﬁétlarre pefigise 21 as
of thgasd o dnthdl z?s}nggéﬁ Q%Q,gfas%tlﬁﬁ %é%‘l@ig%@%oatmg
coat ng |1 e ol

aperture surface tot di ng base
22 dflCJPFLQ 2,1yinee BnpoveEaséd rzaﬁmsseh:ey toopsngadk golh¢ gravity

Ups tﬁ% tagz?{ﬁstp é)lb% a hH%ﬁ% %@t!s rl:cr%ﬁé a%(,) :91! becomes

produ ctlon cost or ecrea andl'ing proper %

ar i sEfLifulrtt Her Nbsei;lals_?len(t@el tgalsecamsstrdei fdﬂs@hhtget oefficiency

make n L%P' ﬁr ssure bet ween the both Iips at

f|X|n§ % fF oht™S eaTTSand the rear lip 12 uniform

10n t he caatdamg v.Wedé hh@l upeet 500y 20 e tgapaffoaka sTL4>pes upward
n the coatlng direction t

f
Cherde) Wit o8 U Soiin eag@utLry ot dbRa gPHgRCY whic

accukasyto HRs easi tar $>epu§£ceﬁablé<ttrhaioral khOOId19ASt ©n angle
t he ugyer side 20 of the manifold 13 may be paralle

Lo CHiE OPSBHET §i R ChidiaRaDi Tl } e 1T e 150 b8 Giseearaing

li negekyuidpwarchder oM dhe £684 RALGt L GnkOval e 888 preferably
outlets 17B relatively to the di scharging aperture

Bur figde Berlesas maroasefetnplyd tpor 1icnleadsi- c L fsthoplsslination
dowpwgid By +BE 1:RgL ug@éom%;%ﬁf;ﬁ@hé(@ythm@izgl helggt of the

inclination angle a is expresse as shown in Fig
(b) ceaphbredds Y0 @!}Stthecearfgble uirfadréls@}narmgjepeswriel srerface 21

Phe tpner Gde o o e or ot T e g e
20 obathgy daaﬂlﬂoisju@slzesi t ey shaqj ghbblens such as an increase
20 of production cost or decrease of handling property arise.
Furthermore, since it becomes difficult to make an areal pressure
between the both lips at fixing the front lip 11 and the rear lip
1‘2 uniform in the coating width direction, the gap of slot 14 becones
not uniform in the coating direction to thereby affect

25 disadvantageously to discharging accuracy. |
Here, it is preferable that all portions of the upper side
20 of the manifold 13 may be parallel to the discharging aperture
surface 21 or may slopes linearly upward from the feed port 16 to

the gas outlets 17B relatively to the discharging aperture surface

30 21 as a base, but a portion which slopes downward may be included
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portion expressed by 20 of Fig. 2, but in nore detail,

it is the line or surface of the uppernost portion of

the manifold 13 of Fig. 3 which connects in the

coating width direction. Furthernore, as shown in Fig.

2 (a), it is preferable that 10 a land length, of the
slot 14, which is the Iength fromthe discharging

aperture 15 to the lower portion of the manifold 13,
saticyf kgs 8. (central land length) > Ho (end | and
length). In Fig. 2 (a), the_ Iland |ength decreases

from t he "B&Rer a?incﬁbfl‘&ﬁl&lﬁ Prolere igatieraed 3 ast @t i Fio- 2

endsgp) é@ndﬂ%téﬁﬁntagatlhe' Qﬂéjlé @ags h:)y théict-end lllﬂ@dparallel to

| engt h) since pressure drops at both ends becone
hi ghée ‘f‘%ﬁ&rﬁlaffﬁ@%éﬁ??ta!re porfEicen?t mrghidssppper gide 20 of the

qut m{mf@fd het hTﬁ@%§pQ§QQH@ 2|0°¥‘Prth fh@arms!; 1§e_Lrgt ERl straignt

portl on, but y con li ng as centra
| engromyion eipréesed bag 1>érfgtgh)2 Hupcen tﬂhee pieégsihr gt is the

dr oﬁ%nFtorbﬁ&a%Q%lsft El‘[}é&%{%&:g%%g% gi'&e g%é rA 91%51& E@Q}f Fig.

central portion, spense
bot ¥ ehilsh tdeenedst ingtHe goadidy @fld*atb@mretitve)rsarre

oo a5 SEIN s BRLMLSR ol B E0hh ol bybfeere e
i sehamglmggﬂp,em tﬂe&s]b&'u dnivhaentiy th!a rleh@lﬂ‘l mmﬁmgiischarging
or 02BeEhEE, nd thdout” PSR! b et i 4 T i Lofies ka
coat(cagr Mi1di bndilERGLH) 0P rui (&hd 16HE RMGENPS 14 h_:e_g 2 (a), the
Cross-secti onéger pendi cular to the coating wdth

di r ¢80T IR SEGEFI S dETeHRR P F B PRES 1t poftmepg fold 13

to thedgaserut | atrs Hh/Bient28d 1984 ((RRGLAPLGL (end land length),
cross-sectional area of feed port portion

J@naﬁftﬁ%ﬁ @TEPOSRE dEeRT Ahdtothr eadobegene @&9?‘%? thapt fhenyentral

g@l&ﬂgl 30 tthaesmniqf og&lﬂtgsa% 86€#h Iegaglbe%ﬁ@ 1%ega&an the
out et portion Sb smaller 23 ------ - ------

thecmwaflopar%mssbls@@m watlroéxleag ofs ﬁeedcq@mrﬁlpwldq éﬁngth)
52 VEL G 1050 e GORLLOG LU LS e i,
posshdlséot ddqaﬁcotnb:y lmnetmdrecgasall grts:ltdent heé begnméwlpdssible
2%3 Wé)tcplstplgrelsgo%t lbﬂ\ghl &ez c% rggd ltlgglgaZs of about the same
amounf as thecentral portion. Asaresult, it ispossible todispense
the coating liquid 2 from the discharging aperture 15 uniformly

in the coating width direction,
When referred to Fig. 3 again, the cross-sectional area of
26 the manifold 13 in the coating width direction, i.e., the area of
the cross-section perpendicular to the ceoating width direction
gradually decreases from the feed port 16 to the gas outlets 17B,
and Sa (manifold cross-—sectional area of feed port portion) > Sb

{manifold cross-sectional area of gas outlet portion). By making

30 the manifold cross-sectional area of gas outlet portion Sb smaller
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5 outlets 17B, to thereby discharge the gas in a short
time, and at thesanetine, a stagnated portion in the
mani fol d 13becones difficult to generate. As a
result, not only it is possible to discharge the gas
even from an upsized coating die 10 in a short tine,
but also it is possible to solve a probl em of
deterioration of the coating 10 liquid 2 due to the

st agfail ©Re Qfant BEL LA NGlk Gk 2re OB st RE£ PRLE ASIhtion sa,
in case where the mani fold cross-sectional area of

gas BUCrétY pdr thodlep ths reatdes Himanidtheonant fr9pdgas outlets

Cr oSErESB6LdrRBAN 1 Al €0t ¢ THReInPOLL:PAN £5 q§§ck}§) RG€e the gas
the velocity of the flow of the coating liqui

whi cis#e9 ediet BarHelgaks stithetke D9atihRy ilageik 2nhewdnsl ghe gas
]*:;3 Qﬁ&ﬁ@@é%ﬁla t&et}tiél%% t@ls@hﬁ‘f&@ 119%3 rt time, and at

i
i ncreases. An , hot onFy t he gas I SCnhar ge e ICI ency
decridgsene titgta sflagpatdrpatdtioninthe mmfoﬂdwee@mtsidmgficult

i QL{:IO gneb:}éaéheA§taalg£%E.'tor}10tccﬁciganﬁs lal lég!% lfe tfcho ggéharge the

egar Ing the cross-se ea
rranigfa@I ever3fiom ehersdaed mpawind kiidi fedhiorhoit tike, but also

gr adual | ecreases. from the
O oot L Y FOHIRLT 3805, o BN, T Bt i Sraciep p§ fhigeconting
Wanilfightd cr dss-eche osrtalgnats:m of gas cﬁHtir&jﬁ 1pgtid @n

Sh, any ar ea e pattern can be appli
Port hor miPeie, ORGSR S48 BAT o ERe Ranuf ihotor-gpesional

t enpeear Io|fy giaﬁCb&GBeﬁS gortibe \way %8yl hger apRhh €dhe | Ranifold
order to nore efficiently nove the gas to the gas
out FEPSITFeLFEONgly ayqa B efeaBPE" PRAEIMH St neipFel ide velocity

Cr0%$-GRCEIANBE tAEERHa@fing A0 i MOREILM o kB8 gas ocutlets
(mani fol d cross-sectiona ? area of feed port portion)

s 175 Bt thegwenifiptth IPefesredeso i time dgaidhscharoehthe gas

gas qQutd 1%Aga a I
035 ReL B TAPA MRy AL, 008, LG SIOREP e

di sERBgeo ShAdaher BBt tereo € Ghacorethg ésq)eicita bekhe sThgnation
DnopdOthetiang Ne0at iilfe! HAhht R NiRONAARE et area

t he gas outl and I'nt 0
-vvaspé uhank«'sugélld ARdin82H: cthavoughwidih diopenishutifvial yesdually

N Y ML N 7 M —

pr 094 de tliEEmanlfold cross-sectional area of gas outlet portion Sb,

any area change pattern can be applied. Furthermore, an area .changé

pattern in which the area temporarily increases on the way may be

-applied. Inorder tomore efficiently move the gas to the gas outlet

25 178, it is preferable that Sb (manifold cross-sectional area of

gas outlet portion)/Sa (manifold cross-sectional area of feed port
portion}) is 1/2 or less.

When referred to Fig. 4 again, to the gas outlets 17A and 178,

the gas drainage channels 80A and 80B, and the open/shut-valvesl

30 for discharge 81A and 81B are connected respectiVely. The gas 100
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5 open/ shut-val ves for discharge 8l A and 8/ B j ust

around the gas outlets 17A and 17B so that the gas

100 di scharged fromthe gas outlets 17A and 17B woul d

not return to the inside the coating die 10. It is
preferable to provide the open/shut-valves for

di scharge 81A and 81B in at least 100 mmor |ess from

the gas outlets 17A and 10 176. As the gas drainage

changgf %ng%aemg %QQM@ ZDIdEé&gargtad P (HRY ggg ngu%éé{:'g N7a and

as a piping made of "a metal or a piping
synthét ite fbxdhargeth %OapmlmteASarﬂﬁeS%@@r &RRageough the

Chan&}:ﬁe'n?sﬁpda‘va vﬁsl %Q? di%(ﬂgg%é tﬁlhs g:pg{@(:gﬁg gh% !;Qg drainage

coating die 10 ch noves
pr ef @rzabk ks tWAUsedas P pi Wgen@.deltoflsapfémmablte tq‘LEprovlde the

syntheti g resi en..th 83.1s. st in
N prtg%e(giﬁ{ﬁ ?{e v%snoourn 1sc a re I n tﬁéusta)fouridt egas outlets
82Aa1?®828d l7Bewasihelti the @&3 Leuiciehbaged fidn @atitSgale outlets

by t4 u 6A and 86B t hrough the drain

ohart ) S A Rt L3 e ek Hharrakppats 10. 1t
dr aursag%%éb?é) @ @r8biiie Eﬁetd&}ﬁanwasaht&vbaﬁé@ f%ZAdﬁsEtduarge 81Aa
82B, her side sensors 87A and 876, and t

owro s ‘BoRb e BER LT S8 AP I ASHS OYhists 174 and

hi ghee. sindetsenser arditAgansndiBirdes@chnd ad, Ugepﬂﬁlng of any
waste |iquid 83 upon which a suction oper at i on by the
vac i pimhss S8BA 28N BE6RNY dtegiet oF aThetdlofera $iigéng made of a

sensQhenf8A Al n88H: Bet §51i8qVohUN®Of,d Res grrréd@aéﬂﬁmel s BOA
l'iquid 83 upon which the suction operation byt

vac@iith PRp3sin®e At aifd coBme&tedpEo thigecditiineg rdise éO dffthh moves
hei gt . RebyRen ikhes higReranide, §Rng gJBiuﬁg /%na%@ §7B’fllex1ble

and the |ower’ side sensors 88A an IS era
B00 similaticesssinmpre preferably 100 nm or Iess Wher e,

regardi ng,th [ [ thod,of the wast ui d
507550 anmbhtnd SRR R b S B hed MF AP Raa A grovmt
83 icmmereni teawdsyre t25k®92mai1ch@jz H,I‘telelwiagtencsud@ BS@nﬂebBarged

87A anglu 8571$é £ % th‘§ | ower si d% sensgég %8 885, ina

a msthod QepRg  IHE™ Pt °FR OFH igs fgainage

t anksa:@RAsandth G2B BB, ahtli fige fobeuy Sl — AN @%CESS AMuBe 852
f th ste I UI d 83, vvhen a predeterm ned anount of

waste ‘tanks 82A and 82B, the higher side sensors

87A and 878, and the lower side sensors B8A and 88B are provided.

The higher side sensors 87A and 87B detect a volume of waste liquid

83 upon which a suction cperation by the vacuum pumps 86A and 86B

starts. The lower side sensors 88A and 88B detect a volume of the

25 waste liquid 83 upon which the suction operation by the vacuum pumps

86A and 86B stops. The difference of height between the higher side

- sensors 87A and 87B, and the lower side sensors 88A and 88B is,
preferably 200 mm or less, more preferably 100 mm or less.

Where, regarding the discharging method of the waste liquid

30 83, any of amethod of discharging the waste 1iquid 83 intermittently

25




51liquid 83 is stored in the waste tanks 82A and 82B,
or the like, my be applied. Furthernore, in Fig. 4,
the two waste tanks 82A and 82B are provided, but the
wast e tanks 82A and 82B may be replaced wth one tank
to be shared, or the sanme nunber of tanks as the
nunber the gas drai nage channel s 80A and 80B may be
provided. 10 Were, in order to discharge the gas 100

i N ByTREenP RAEthilghlB, sidel sbfsdISCEASARY d7@, PLAYILHE Rwer side
suctionnmeans to the gas drai nage channels 80A and

80B.5AS th& 88uerd S Breadiethgd \ofc happBimpherliayéd| jquel 89 of

My ¢HRew SR e il BEH%nwgyﬁmwymlm@Sfﬂupgh€% SME s amount
that the coating liquid 2 solidifiés and deposits to

i nsidethh@astipp ianddidde puerp albrederaoninss asethtf of the waste

long 4 Ot idiq A h&Ck el usgi ike
L %m%n%‘gdf\lc{%?%f”ntgt%f’tﬁkgl A48 ky P B0 e

applmpy ke swetioch nméartdernomhi éh lagS| ﬁ)horrlnagewcm:ast@ tanks 82A
act Ia%ﬂ 8§|BrQLJe rokr?de& hgu %géj i% %BJQT%%be replaced

suct1 on nean enerates a suck

‘t he muhloetas:aQEAoa*wdsI%Bdofortitte @me xmlmwema;getaufkamaeﬂse number
20 A and ,80B at a, 05|t| bei.n ower. than t he

di s% arging apst eure gﬁ% ?‘# 23X Re TR L%

1i | 1ing twhergasn @bﬁ:aeﬁagen@sbamtﬁ the394s 1amdn8Dkb fd SiBrt time,
the .,gas outlets 17A and 17B to the outl ets 90A and

90B Wi tR°E 153 dita. pr?ﬂh‘?e 7 guctiongieans be ERe gag{adinpge channels

act ison dhy @K Ngs tadVAtags fand, |d GEEELPHESS Wrethe like may
generated froma difference of hei ght 25 between the

di sERAFYidMgPApdPEurREUS BHEP thé BERALEMNS YR Ahet 9B coating

.of t_Llﬂ@uigﬁS chl@'d‘fﬂ@g@s %ﬂar@@o%lgg%oaggswthgﬁtﬁ@' A £he pump
suction nmeans in which this siphonage is applied,

18n| $B3oREr 199 QL thdogpf t¥meer encie 16f dHeiighit Ho precisely

bet ug i er
N A T A e e R

it RsSyseéshipleansoin ohprkeci séblyoregatraotinghen awpdm sgfilar to
ghiﬁﬁ%é@gu?ﬂg o} E}e{mrégdssﬁg seussuéglgn gnré!atVI n rlllgeg:g!:%sga sucking
- easgctiom bafctdlak:mgl thé hetga$ ai]z\aanmaag)as_aﬂﬂmﬁlasdx&ﬂﬁa@mdhamels
§O % eaa%gﬁght%l ePat Jf%l%e tﬁ%_shgt]l_o%%rbt%aggchael QPSSC arglng gperture
15, and at the same time, by filling the gas drainage channels 80A

and 80B from the gas outlets 17A and 17B to the outlets 90A and

90B with a ligquid. That is, it generates a sucking action by taking
advantage of a liquid pressure generated from a difference of height

25 between the discharging aperture 15 and the outlets 90A and 90B
of the gas drainage channels 80A and 80B., By using the suction means
inwhichthis siphonage is applied, onlybycontrolling the difference

of height H’ between the discharging aperture 15 and the outlets

90A and 90B of the gas drainage channels 80A and 80B, it is possible

30 to precisely control the amount of discharge. Furthermore, since
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5 178, or at the position being |lower than that. By

this arrangenent, a sucking action by the siphonage is

exhi bited nost efficiently. Were, what the gas

dr ai nage channel s 80A and 80B are | ocated at the

position being alnost as high as the gas outlets 17A

and 17B, or at the position being |ower than that

nmeans that the gas drai nage 10 channels 80A and 80B

ext %@511@;[%@@%@%[15@%301; LQ&JL&@P isehse usEA, M ntenance
17B in a direction of 0 = 300 or ess relatlvelyto

t he ishéff¥ontal line, and further, are located at the

.position e

Phe center ohthe g |00 Sl PR OYE L GBhare
wheraé Bhe pdsésson ahng 30 moat reesihdghnee thy 46 bubletisc 72 and
f t Lar an becones, di fficult

Bo di'Benar e He aaat By o nEn LSty 15w i Sifgbnene,
17B at sutheg getsiodrlay nhgesiphanagd s s88 4 idnideBaBst| cftfﬂia:sently

wher [ re than . +30, or the ga nage

chaifers’ FHATART BoB P ShER e PO POl ppRgiocated ot

" bei ngehogheion bamnéalmtab@wagmes agrt ¢4s ofitide Qas and 17B,
out | et% 0 17A.and 17B, .the uid pressure generated

f r ot & di Ty RPEhTEER SP I &P by FREhmEHE Highkst 9angrainage

bhe choweslts poa tanaf s@ReRkcohad R ogathe HeatHAPE ERAYIRI Sutlets

80A and BOB wor ks as resistance, and an anmount of the

coatfA@d 18 dmadiideraige @it P om#3R8e gadeth aiehatizvely to the

changel font80A BRI 3UB rdech&asase BNht@S & ®SUhdsitdon being

di scharge anount of the 25 gas 100 decreases and it

i s ABtepFeteramticalango mtahogepfrr@mé?weélttehaﬁf flifegas outlets
out h?]&%n%oﬁ@ndlgqgs fwﬁé}% g5 l%':ezgl E(Ij}anneie851stance by

80Aand80Bar eopen t ot heat onosphere, an
1pr ebeexasicy ehdihei gas d08pesrcamest h@r%t:oma@pﬁebecmea Héfficult

! OWEJS rHl%fchaP&f EhQrbda%f 166‘%%2%%2%' Dagg ahanngl ? ‘?%@B to the

However ependi n property o
coagtﬁmgirlanqmed cnamwﬁenfiwmandl gethar ge c@permar@ne :2~:~7mof:e than
the ﬁto e t he s is_suctioned fromth
oot 150e S0ARE SRR Stnirpe emga1s dith AHp SO APGtggAnt the

an dptBGE,:Loaﬂ teblyg hhgier tthay 50smk hiskhfd €tk o@i R o tl*['ﬁi{yebﬁoutlets
o1 ORHEST Py aiRe A S asng Bocord oty 0 SIGET o o
I’ratleé’nlgak,between the highest and the lowest part of each of the gas
drainage channels 80A and 80B works as resistance, and an amount
of the coating liquid 2 discharged from the gas drainage channels
80A and 80B decreases, and as a result, a discharge amount of the

25 gas 100 decreases and it is not preferable.

And, it is preferable that the outlets 90A and 90B of the gas
drainage channels 80Aand 80B are open tothe atomosphere, and further,
it is preferable that it is open to the atomosphere at the lowermost
portion of the gas drainage channels 80A and 80B. However, depending

30 on a property of the coating liquid 2, when the discharge operation
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5it is preferable that the outlets 90A and 90B of the
gas drai nage channels 80A and 80B is imersed in the
waste liquid 83 stored in the waste tanks 82A and 82B
of which inside is under the atnospheric pressure.
Where, it is preferable that the liquid |evel 89 of
the waste 10 liquid 83 stored in the waste tanks 82A
and 82B is arranged at a position being |ower than

the df sthaggd ng apppbbd) &nkSgaHaWwey@inionkd ftrl&ﬁ the outlets 90A
e of height H between the dischar

diffe ng
aper ?Tf?é’%i?f H’r?dg??]élrF‘i“a‘%ﬁech@V@ilSS@Ao?“f{ A Bwa“slﬁeby that, dry
| quish 33 re DR -k M & B

b e an el R Rep, Ablorinaly,

t he dlfference of hei ght i schargi ng
aper redes e evsat outqlens imn Aish ¢ heodr ool hei fjsed material,

dg ai nage pL@?.@PzﬂﬁLeStnglAtﬁ@dmﬁ:q_g gy%AL%-Pdd:Qﬁé 3% tlgéj%a%odralnage

~the liquid pressure generate erence "o
hei gfftaiAed? SPRcand BPRrientmnegfelainghbe whlste tliguadmdnstored in

of C!Qﬁ&”ﬁﬂ&el éaql%%% aqfdsﬁbggggg% l{grtqrs]fng 1§?r§de?rll::£h témo lpherlc

17A and 17B becones t oo r Vel € anoun
fed re¢sepstde 20 of the coati ng die 10. By that fact,

a portl ONg; Q. t ni e

negative pr eségﬁe@? %{SP'J@% Fhe a&gadl&qﬁﬁ%%ﬁ%ﬂg? of phe waste
%cthl@nlgw &tcoxmdt e meswhatregmﬁgk:am%twde 83b.is arranged at a
Ther ef O‘Emn LLyd nec }sar%/ to control the Eassa

L doREn AR Vit ﬁa?fraorma? PREPER GO However,

resi St ance, oOfr 0 cont

anourtt tho di Atddact e BeOBfHNG Wdt@edd) taBdiilshBa A SEhAF D8 ure 15
romthe gas outlets 17A and 17B by

25 a
pr ovi' ‘%rhf CFHOW ST FOPE Y Yesta Lagiial Bi tSFarefd in the waste

posithhes ©fn the gas MHaitRade; £halnet SoBGR: gBN0L BRtween the
The passage resistance is decided by the difference of
é’ﬁt’sdl‘-?]iﬂln? RREH P dPendd helouk e ghl0Aand YWRedihgraseirainage

Of Gasneild @b ar;h7'§‘0§ngré-7t%o E.Qf%edl @Hgt&f t%%o rgl.rfl.gnt I}ressure

of the piping of gas drainage chann
BOBIepgrafreriy, the ﬁaﬁ@e@zﬁ@f kefighhél o $bhaligéerermentt height

Q ﬁ{r omhtehﬁnogl%? ofo&sd é:@.lgl}dd%gﬁlafgecti r)‘f?comet‘?fafee? utlets

anount Q to Inside t e co
0. 51¥d apd95B hegrrepted drapt yelatAviedy RoXhel EfmoUnlt fiesl to J_nside

HDr Sft&%ncéamlﬁg rﬂggfo tgy t‘i’jll %Cpa%q:gl n%o? J_eorntg eth]ésmaimslfold 13
is made to be in a negative pressure, to thereby cause a phencmenon
to suction gas from the discharging aperture 15. Therefore, it is
necessary to control the passage resista_nce, or to control the ratio
of the feed amount to inside the coating die 10 and the discharge

25 amount from the gas outlets 17A and 17B by providing a flow control
valve at an arbitrary position of the gas drainage channels 80A
and 80B. The passage resistance is decided by the difference of
height H or the difference of height H’, the diameter of gas outlets
17A and 17B, the diameter and length of the piping of gas drainage

30 channels 80A and 80B.
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5 suction gas fromoutside, and if it is less than
this range, an anount of the coating liquid 2 to be
fed for discharging the gas 100 becones large, to
thereby make it inpossible to efficiently discharge
the gas 100. Furthernore, it is preferable to make the
gas drai nage channel s 80A and 80B, so that it has an
i nner dianeter 10 in which the gas 100 does not
stagnat e guerehe PLPING2 /b1 o@r AR aiRnalBK &bl L2l#Qm the gas
@/ QL into a preferable range, and to prevent
st agtttlebn 1 76f 2nthel Faso 108 ifRed anophhi Qg toptefisteabhg coating
the gif{ger | .ght lyet [ f
e N
of t¥Heigawreuthaat thily Aangel 178 dischetging d@nmmrerls is apt to
| ess 3 ap._J ] r, of. pipi of.. th S

F o ol e el Bl G T S DL s i a8 cange, an
| essamolnt tdfethorapatimg el igued 6 ablhy feleforddii feraagdeg athe gas

hei or the difference of height H is.set to _500
m oy Ba@ine B, ShCTIBRY el he TREBHIRCE THRensy
and dizBhatg: skt otae BIMM Orudt@ssmporndin si puetie rdb bsrebeatiake the

of pi pi .t he s _drai e channel s, 80A and, 80B j.s
St 8 Brkintre PRSP0 Ena 200, BRERF Citon b oI O g ameter
of li@sghidhathel gam itad@iLhot IsAShEk ol He theadigiggdi @nlékder to

cannot be easjly discharged fromthe gas outlets 17A
and "EFBENE A Orodlr Of dPFRABTRI YRR LR IFRYEr AP FRFIrEEenpAtagnation

a | ¥t0en2gR4nbo G RS phipidLdptordriBl fBRLE Ai¢ rd Berd 2ShHBeight
the coating 25 die 10, to thereby unite the mcro

bubti @5 the Hifferencegak hevplh 1™ tiA g4 &p OOV GFelyds s inner

di S@i@ﬁ@@é} Qytt-cﬂedEagythtithblei\Aeéﬁ@l’iﬁhofl&.e@etngé h%dm_‘%?r less,
aresult, the mcro bubbles 101 are renoved. For this

Pur podean tipnehaligheten affepivingf of Whs errhddpimane channels 80A
shown ighsH O t j tion m._of _t

open/ shut-va (\e/étogloo o?’ggéefcsﬁar%g%gﬁogghr@&e TS T the
-gas ddfserrage chamight BO&r the diZ9egasef e€dhaivhnBl il set to
for .feedin as to inside,the, coatl die 10 . i.s
conRlrgBL A, o' PRsh wetRner U M Sef 3% 1462 178 and 175
openisshtttocanve feals, agdsnfliendr A2amstet ritdiepiginetth@Fasfdrainage
{

he gas feeg channel 91 which is open to the
2 oﬁgg?ﬂ’?érse % aé\% EB@t]rsegﬁFs{f?jéf"ﬂf°$ﬁé’sﬁpen/ shut - val ve
' By the way, the micro bubbles 101 of less than 1 mm diametexr
inside the coating die 10 cannot be easily discharged from the gas
outlets 17a and 17B. In order to remove these micro bubbles 101,
a large amount of gas is fed to the manifold 13 inside the coating
25 die 10, to thereby unite the micro bubbles 101 to the gas. When
this large volume gas is discharged outside by the above-mentioned
method, as a result, the micro bubbles 101 are removed.
. For this purpose, to the die coater 1 of this embodiment, as
shown in Fig. 4, at a position downstream of the open/shut-valve

30 for discharge B1A connected to the gas drainage channel BOA, the
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5 for gas feed 92. In this gas feed channel 91, the

open/shut-valve for gas feed 92 and the inlet 93

function as gas feed neans. When the open/shut-valve

for gas feed 92 is nade "open”, it becones possible

to feed an atnospheric gas inside the coating die 10

fromthe inlet 93. Were, it is preferable that at

| east a portion of the gas feed 10 channel 91 is

| ocajedréda thenRAsiohi Ay BeLNGNLODer, thant b, 98S1ing die 10

dra?%age channgl 80A, so thatgt%e cgatingﬁ ida%% 51% e

t he Facerdest egeThivhann éeedopanteds® nbas tha cbaskshutievelve for

t he pReplshuyb-ya f fge I 5.9 C b

Furtgﬁ‘g}r nore, in agg?t%ﬁg?% toﬁeg%% %égp %%%Ogg‘g%self 9e3é<:§v hich is

frommpPehReo 1% phdretspd8re atgasupstessor eidiebyt ahpwppnyhug-valve
ssed.ai ource.may _also, be fe omthe inle

gﬁgrmqo% %%sggé g?'e E[ Hgthﬁrs LUFT7e hagré\nseq TI;{S' nié%,OPF’f‘Pst%téc—valve

gas flozeghs ¢l P8 dmgiotid ghletl ©3i Sinkeasedist fad Fedibmeg®s. When

arrived inside the coating dige 10 and the, coatin )

1 i e i R eg A2 b Pt rsn L O Beridieapassible

t he tri Bre@ DubhhEPhEDic gap iZQiddehe ke iy dik N oSEER the inlet

cas§ i&his preferable to provide_ a flow contra

val V&' of"ERY I RE RIS TPREP Lt Fedl LeAShAdIOmg1on p§ the gas feed

fohercabyne1enabl £ lickat &4 Hrowhy Joeedidd®cqas. hiddk®, tidh the gas

case-where a gas Eressurized by a punmp or a )

conPFastsE AP ebtPlest Ehttethe ehrrtangdngehbhrishe ghe drainage

gas cheat1c@nasds 8d¢ icdn MREK WnBh 1@ o A% /aniBLRH 8 rPTgas feed

t he E|p|ng 25 used for the gas feed channel 91, any ‘of

neta st rPeYei-het i ¢ resins may be used, but synthetic

resins a@'ﬁrﬁ{e%tnggﬁpliﬁ égglgi&l%(ptlhgggﬂgéﬁg&rlgr Qef‘ete}.ll rom the

Furthernore, in this enbodinent, the gas te channe

191 Esletc8Anecyzd Prossuredgas adrairnage chrameske@@Ar wiriuche may
I'S g?%g %Qtféh Egom %Qnet {}ELeeQS§3 .ouhrll .%tascja' 7&%%u% e;fgﬁgfayugéﬁed gas

al s connected to as drainage
whi ¢h fesl, cohndet gds teadheagad sotbd etighl 78 ats fhereendhat the

of the_ manifopld 1 r to the feed channel to die_66 .
£ Pt Pl Brettotly (8P oroh P CALeT iy 2re

whi ¢R° 5T conned
di emied dhdicaiiSes bheofasgf ardgetdianaethdhibBy baBbles 101, on
8onn§cted to any position as far as it can feed |
.2 the contrary. “In such a case, it is preferable to provide a flow
control valve or the like to the gas feed channel 91, tec thereby
enableit toslowly feedthegas. Here, incasewhereagas pressurized
by a pump or a compressed air source is fed, an arrangement of the-
.gas feed channel 91 is not limited. As a material of the piping
25 used for the gas feed channel 91, any of metals or synthetic resins
may be used, but synthetic resins are preferable in view of handling
property.
Furthermore, in this embodiment, the gas feed channel 91 is

connected to the gas drainage channel 80A which is connected to

30 the gas outlet 17A, but it may also be connected to the gas drainage
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5 gas to inside the manifold 13. Oher than the feed

port 16 or the gas outlets 17A and 17B, a hole

connected to the manifold 13 nay be provided to the

front lip 11 or the rear lip 12, and the gas feed

channel 91 may al so be connected to these hol es.
Furthernore, a plural of the gas feed channel 91 may

al so be connected to portions 10 capable of feeding

gas £banned BUtbhgh disecamnecHed dio he¢ gafs phelamsvabl et the end

port LeRGe A i h s the C o

open/ shut - %g%%gg dlf%?lcg?ts:%%g%%%%%%eéﬁc& B ER fgconnected

opent® ther feddopert Waert the qasid@@iesl®i sChar ged,thehgas feed

open \% f.or feed 92 which.is opened ar
oociETn v i coffRLR S0 364 Mhathiar” plhiets Yrngan reea

cl osed when the mcro es
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control panel 96 as required, they are transmttea to

t he 25cbit PBFRETPUS5V2LVE St Fer ébgchiraige G4 pod $ilBl whirch is opened
changec RREHAIH LN She &2s Nest 5 ?gsglil(/aa{%ld,e 9 gi)%lp;]s%{lgl S ve for

gas inside the coating die I'ng t € coater

1 i S2éxfresd Aed'hiFhr st opemech oreflarsercehent ¢hFigisrodbwndes 101
B ar-di eharge (et as 100 before the _ . .
coat i ng/ pr oducfﬁgﬁqﬁga%ﬁ(ﬂgtﬁésﬁ%mﬂt@& ?:é EF‘%CCI?SFJQ%%thd
f r ofeadtnadevidenuphi (9 ontliudéhy e spairgegphig todo? A1Swhich
pr eser 1S,30 filled inside the coating

G 6 5o P PRV RE oL Y a R b Rite B, S0 eFToebt control
i s exphalisned.thlei caitroilefisg. And, her&RatiRthdd gPéfhtdons are
i's EE:'asL ebd ftr om t.IjC%écoati ng liquid tank 61 to inside of

t he “SYF iTge ToBT TRERY , CITal stqmernsi#ads 4P| eyth @Rearatus

20pentsdudiny alvvesadtonat i Seha88081Pranta@lBiand1tB8 in the

ropen/ shut -val ve for gas feed 92 are
controller 95. Furthermore, in case where it is necessary to change

each operation condition, by inputting parameters for changes to
the control panel 96 as required, they are transmitted to the
controller 95, to thereby make it possible to change operations.
25 : Next, an example of discharging gas inside the coating die
10 by using the die coater 1 is explained. First, with reference
to Figs. 4 and 5, a discharge method of the gas 100 before the
coating/production in which the gas 100 is discharged from a state
in which entirely no coating liquid 2 is present and only gas is

30 filled inside the coating die 10, and then the coating liquid 2
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5 made "cl ose", the piston 68 of the syringe punp 64

is lifted, to thereby carry away the coating liquid 2
filled inside the syringe 67 toward the coating die

10. By this way, as shown in Fig. 5 (a), the coating
liquid 2 is sent fromthe feed port 16 to the manifold

13. Wen the feed of the coating liquid 2 by the

syringe punp 64 10 is continued, as shown in Fig. 5

(b) is tfhélebat s myrlpipidl Fimst, dirstmbbm,edhferbotaheng liquid 2
coat ' of the n|f 13 a

sl otig}glﬂae%d%ﬁpgﬁz og{ljfr}?e o ngnkl ggﬁod”flgg of Ufe syringe
di sp@nseliiaftrronm & hecades thawtdichgaBpert whe dferd/Bhotghalves for
t he 4. en .t fe of the coating Iiqu

t he cglfglh?l%géa i ng4&:%sal&(g%f'fa n??@&bflﬂﬁtt”ﬁé‘ﬁvgf@ra%a%%% 72 axe
) Emagie 501(06)3": t’dﬁl@ padcnngs |deﬂﬁ1éIl sorkSgd |p|ulnﬁck54| Asalidfted, to
regi i spensed fromthe

di sc ﬁwéaf‘é'f’%ﬁa’éﬁéﬁ"ﬂ é:}‘fscoatﬁﬂ‘ﬁ ]§1qHE:% % hbl ipdsingigtej ghe syringe

confdmeskairs dHepesatShg@iief 100t By ends «al, dsonghkhudi B, s (a),
di ret%ltl on of the panifold 13, the gas 100 cannot be

© di sCRErFEEIRY drifvE 2di S SRRY STAY tAgetaadr BOTS 16 Ao thg ganifold
ti Ma,3. oMihgn AheWhesy bha;r@oa&am/gsh i dl z? aystﬁéegyimga pump 64

t he syringe punp 64, the open ut-val vés ftor
¥ sdrafFgetgradans 83118“'?31%&19 'Opénr, thii Featimge liquid 2 is

operh shtituyah e £ cQ%Jfﬁﬁd&zdi%J@tBL ofckﬁé‘ﬁlgn%fﬁyci 13 and

this way, in the manifold ow of e coa
| i q&Pel S1oFrm ap@ of pakk oforte ¢attimgt h:equgasZ autﬁm;senbm from

dAZB; L
BB B e B R L T L1445 A oo

di ethe ccahinme ldqmarlgedhwslyhmdms poo@tdings ldogtiwhed further,
rogyt .outl et A and. 17

Igi sghzf?lgggggeﬁl t'iéoﬁ )lss%lrlee §ear iy P’tﬁ’f’yl\p 5111131gfl Zégd tfg1t region
[ nsbﬂ@ﬁehelmaﬂim:gbdlcﬁslﬁnbéd cedhl teelyseiasghag §8krture 15,
as homsﬁnicjg hlg)%) only the coating liquid 2 is

fi1P8d TREF e 385‘? 8at?°ﬁ’518% ifo UPPRF ﬁ%é?e%@ both ends of
COﬁDbIﬁjleuHhﬁalCdﬁfédtgohlcﬁﬁ«“tﬂefnﬁﬁl(ifof@ 18pefd ;a8 1@ EEﬁnot be

coa% di e 10. Such a discharge o eration before the

coa %%%Fﬁ?%&&?‘f‘dﬁenaw%r@bwa@ﬁé HutPng Abnkhigy glee. only

20f fieed chopssatihgm ulhhﬁ? £0auNgrdd CI:W dg 2, f r[g%”bh&? 64, the
syringe gurrp 64 to t coating die 10, but rmay
&

confReaY W#E%&Wn@lﬁ]ﬂh@r%ﬁ 8tlA e @@Bllrﬁgmade “open , while
the open/shut-valve for gas feed 92 is kept “closed”. By this way} '

in the manifold 13, a flow of the coating liquid 2 from the feed
port 16 to the gas outlets 17A and 17B is generated. By this flow,
25 it is possible to discharge the gas 100 confined inside the coating
die 10 can be discharged with the coating liquid 2 from the gas
oultlets 17A and 17B. When this gas discharge operation is repeated
until the gas 100 inside the coating die 10 is completely discharged,
as shown in Fig. 5 (d), only the coating liquid 2 is filled inside

30 the coating die 10, to thereby complete the coating ligquid feed
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5 repeated feed operations of the coating liquid 2.

Next, with reference to Figs. 4 and 6, a gas discharge

nmet hod during the coating/production, which is done

‘when the gas 100 intrudes inside the coating die 10
filled with the coating liquid 2, is explained. 10

First, as shown in Fig. 6 (a) , the gas 100 which

intrudes inside the coating die 10 during the

coat ¢urFPpitodbtie ttherrogt ays die 1upp§uch patiscbasgeobpdda@ ion before
mani r r rger. to disch

t hi sé%lagogl%él(a/%%dgggﬁ% E? e o%ée%/ (glhrdtngv%ﬁ“?@yfg? Bt feed
gas freedtim ph tteecsdtoitng qu dl DFedn thanéml\t@erpumlﬁszl to the

t he ligujid 2 | fed the s
the SRRhERL 10 bl Ba Be Bl er R i e RO heguring
"DperepeaByd ttheq optayLibms toiietﬂimraofaeird; 13quaa fd.ow of
t he .coat g\pe?( [ g'bd‘%%_(ei S enerat ed fromthe feed port

16 toward the 3 FeRe §9Kighd BPE. 6 TAEFpHchagggrethod
20 cfurt hetimadridtahd/dbdust Pad,alHieh it QoddWenH SR8 nt rudes
aperturg qutesurface 21 or, slopes ugvvard fromthe feed '
por 769 dhehgoyER G diretd flirii%d reftBt PR lapatdng helquid 2, is
di smgmid&g aperture surface 21 as a base.
Accord| n , a nove of the gas 100 toward the gas

Yutlets 783?'335 ﬁ’é?wrp%‘é'??b%t%(ﬂabytfteh@aﬁu%%bwhisihd@tzgd%ﬁ inside

thetnarﬁcfa@lgg 13e THr &hEngoLe gcogmfgagpgs&aét%ﬂ' g{g_y%aigfupper

the manifold 13 in the coatin I rection
decPEESEEst pHriiichBanblad dpd? torl Ghe feebepaps 16ut | et s 17B

and, si nNGg o§§e:_( W:’r%%él% ?ggs Ic’seca}al onJI%l ar %ale ke%ﬁlng the

port portion) >Sb ( crosssecti 6nal
gas oben/sdrtporlivieofdr, gdhEeed PDdint theodtatheof f‘l:DNEGQif’ . tdd@y when

oat{ng.lli.qui d 0 d.th a outlets 17B is Iso
1%i g#.lQTﬁ!éértg’?l rel,zlqgs&\g%om %ﬁngf Mg ti%) SYLHISPYRe 64, the
gason@()’sgnaysaivaé ﬂomsdmhtahgaa enzatahdngleil:,e e ‘Gl S By this

qui gkl y. und t let 33 17A above the feed
or Pt B AP TRE: G BT GhesCatara L iueH 2 Epdenerated

of £ b ﬂmﬁ@i ﬂoﬂBlGWﬂﬁE@d tle GRS Sk 3ENAN 9L 20RQ7AL | @R upper
isre egé in which, in a state of the
opefit OF difrelRtogdsty depagalied Fadbe diccchapeing aperture

zg:nl yunfaes 2the, COIpB thphh lieford ths sE&HRL A 158 0GOR N out 1et s

17B relatively to the discharging aperture surface 21 as a base.
Accordingly, a move of the gas 100 toward the gas outlets 17B is
not prevented by the upper side 20 of the manifold 13. Furthermore,
cross-sectional areaof themanifold13 inthe coatingwidthdirection
25 ‘'decreases from the feed port 16 to the gas outlets 17B and, since
Sa (manifoldcross-sectional areaof feedport portion) >Sb (manifold
cross-sectional area of gas outlet portion), the velocity of the
flow of the coating liquid 2 toward the gas outlets 17B is also
high. 'Therefore, as shown in Fig. 6 (b), all of the gas 100 stayed

30 inside the coating die 10, gathers quickly around the gas outlet
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5 10 fromthe syringe punp 64, the open/shut-val ves

for discharge 81A and 81B is nade "open". As a

result, as shown in Fig. 6 (c), the gas 100 is

conpl etely di scharged frominside the coating die 10,

only the coating liquid 2 is filled in the passages

such as the manifold 13, and the di scharge operation

of the gas 100 intruded 10 inside the coating die 10

is cdiplabres thSuﬁetﬁdapdrtsaléaarrgEanqnefdat}h@@asokmdlegs tihe at both

coat I done onl e tinmes, and may
al soé%%/%(r)tg%q‘?atgﬁgg%%d 2 léeret HeWay, o %r%%WthO‘F]rsgrepeated

7 (ain Whh‘elrfelaraest:ea%sf Ithe Vdpleﬁhsht.ith&amec E6r @ubkﬁe@a 9b0is made
of less i.ntrude. inside 15

coat i ng %Qanfalh“ﬁ R ?‘ﬁattlﬁg ]dﬁé‘f?r?gl?lfc?ﬁllfc? Ehe SPRting die

t Mesko rﬁronotmtsbkensgel%mﬁrﬂ VEhy o%ﬁ'ﬁyéhutb-l*QY@éB:)EOQC&J?SCharge
to t bubbles 101 is small. Furthernore,

whe
t hey ep05| t(igdl? §2ffe RER - oPSthaeswki £8l hors, in Ffé? 6 (c),

are tid fagulob 19 dRpIENAY HAhaRYed B8 ch! QWiat tl‘feh@o;ﬁ(;jIg die
Coatihngﬁniqu' d 2. Accordingl ere are cases in

whi ¢ e E?%tlﬂ‘ﬁbb}%dlgllscéﬁhb?d e dhsalrasgess bych as -
t he iﬁbaﬁb@m_ﬂsm tl@ﬂ%ﬁd tﬂ@%lgbﬁﬂ?ﬁrcg:\%rﬂﬁimgf QHE 'é;ﬂg l%B%ntruded

coating/ production. A dischardge nethod durin
thatinigds 6%&86?%%%%@0@8&9@@@:% t $rechma @ln@chatmbbdpesatlon

101,qukr8neXxpk ad e tQ F| S.
and u§ n%s Ei rc%{%‘in?%ﬂ&ﬂggfo }ﬁé) Céoog{l ﬁéﬁf Ioaa d_ 5, and may

f r orLER PSS PP AgEeRsalpdlBa t o the coating die 10 is
st opped, gang,al.l. of .t ke pen/ ve, for gas fee
Tt 70 Bafer SradTRacae wmion

92 and the ope Thit- va ves arge
are thad@crepiewbleay 10hics opes ajhlaﬂn}, nmhels@aa&drngnu@lél ghside

[ argi ng aperture 15 and
L Snedisblagoa0 [6 9 ife Shesher g oerine 1o.a00
di sehargoulnisntolodrd herycamiliilnGbuoddndy Q@&éit&thélamsfwlaﬁbbles
as 102 is fed to the feed

por?bgés c?q%the r’rﬁﬁ["f’m 1 3MeRr ifghdernsi§ed toekhe wall of the

chamaeird9d, 13t |'t®1ega§réjr(ﬁ|f9ﬁ9ﬁtc‘3@rmaelmoggé\ orﬁg}dm} h:%egﬁfow of
outL 7A B Iac:lng the coating liquid 2 1n th

mani }f‘%l §419° lln Hifetide gégcq@gnghy, there are cases in which

20  the micro bubbles 101 cannot be discharged by the above-mentioned
gas discharge method during the coating/production. A discharge
method during the coating/production for discharging the micro
bubbles 101, is explained hereunder with reference to Figs. 4 and
7.

25 First, the feed of the coating liquid 2 from the syringe pump
64 to the coating die 10 is stopped, and all of the open/shut-valve
for gas feed 92 and the open/shut-valves for discharge 81A and 81B
are made “open”. By this operation, the coating liquid 2 is
discharged from the discharging aperture 15 and the gas outlets

© 80 17A and 17B, and in response to the discharge amount of the coating
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5 space fornmed by the fed gas 102 i s expanded fromthe

gas outlet 17A to the coating width direction and is
formed in the upper portion of the manifold 13.

Wiere, the space of the fed gas 102 is fornmed to the
position where the mcro bubbles 101 are present, as
shown in Fig. 7 (c), 10 since the mcro bubbles 101

are united or absorbed into the space of the fed gas

102, lidﬂ?dn?cra@ il &ﬁ ﬂﬂgl a][ eb{],er?ﬂégded ABsShOIN s E&Y to the
Fig en of the fe as 102 is
'fornéﬁfd'ﬁgﬁﬁwwg lJpp ?e ﬂ Pf Y 1 TEeusl AgrPt9RH fagd channel 91,

di r eigts gus atazlren@stcriahﬁ@ugbmpbndtdﬁ% M0 10 Ot O t N8y i ng
mani fold 13, ak of the open/shut-valve for 15 gas

f eed G2 CCANEY FEIGLA/ ThitheyBRRASOIAOE3 diishhirydediges 102, a
and $phBe fdrtnedBE thel 888 dast P05ty e

gas 02 After t hat, V\hggn t he a%g\?gépﬁnec%t%l gﬁcg{ b Jsegl]tlet
or di AL BAATgED §perationmndus frymetiie Woatkiprg portion
/ pr Qﬁueﬁé%nllgop@rlrgl ed out, all of the fed gas 102

inside the coating die 10 is discharged, and only the
coati ng Ib§ard tRezpars ofj theefed nssdléJZthEefgnmd nrgtde @osition

10. whSrd@ ¢heSH dro Bbﬁal@sciﬁla@fgdéfesen%o o‘f'xh :b(%/ejf (c),

resent at first are discharged outsi 4e’®
mh&dneetbe Risrerikldbles 1Pl akd ymft‘eeij Ott‘hﬂJEfOEde@&Slt&&zle space

to Bhetl’{gi%b&o&a% 1%5)’ t%l lx}u_ frot B&b {Lgrgatrre\é?%r%/%ggge}&s shown

gas feed 92 an € open ut-va ves
81AiaMiR1B @le wetetiopeate dowsyaied §ds 182 SOoRRd in the

pos feed t efed to the manifold 13
E‘gﬁ 5%? he”™ gBefifs It gg%‘f‘:{}éla%oﬁl“beﬁ§lf°‘ée?f ¢52%in FhgAaghout
opehhs bt e aliveh fodr tic ﬁ&hasroga 151401 epeihe opdi/kButNR1ve for

_ pen/s ve for discharge 81B of the gas drai nage
1gha Anel e§889% 0 AWAi EiF CREN (I tr iRV ShdRReliarharge (fdR and 81B

conaechede “cSokaPt to ckoseds. Fe3Q & 80 A atshfozaboA/:ﬁ:er that,
gas_di scha%%)e nmet hods, It is preferable %5 that the

opelFEhbie Gher Straitigned adipeny shatdisshorge Pperation during
di Sﬂ{lﬁ&@ﬁ:lﬂ%iﬁt’mtggﬁlb %agi){]@d QHUaE'P ll‘fr%:gxetﬁg C_Ia%%f]:gns:Lde

~of the coating |iqui by the syringe
pr ef¥hcoat Wi ditgnt ¢ r@nﬂ%ﬁ*@a@rgséhaﬁﬂgﬁ pgly eqi:er t:olartan];quu:.d 2

26 T UNRi NGPack Erem écﬂﬁtlgé‘ﬁlg Litol ey g‘?cés@ﬂd ‘g'he mlcro bubbles

101 which were present at first are discharged outside. Inthe above

embodiment, in order to quickly feed the fed gas 102 to the manifold

13, allof the open/shut-valve for gas feed 92 and the open/shut-valves

for discharge 81A and 81B are made “open”. However, it is also

25 possible to feed the fed gas 102 to the manifold 13, by making the

open/shut-valve for gas feed 92 and the open/shut-valve for discharge

81'A “open”, while the open/shut-valve for discharge 81B of the gas

- drainage channel 80B to which the gas feed channel 91 is not connecﬁed
is kept “closed”. '

30 By any of the above gas discharge methods, it is preferable
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5 the gas 100. For that purpose, it is necessary to

stop the feed by the syringe punp 64, always after

t he open/shut-val ves for discharge 81A and 81B are

made "cl osed". Furthernore, in the above enbodinent,

all of the open/shut-valves for discharge 81A and 81B

are made "open" sinultaneously, but each of them nay

be operated 10 i ndependently, or they may be operated
accokrkithghe openfshetdeperat adof chabpaal sram -patdedr fiyr agtharge
any t i.s.all owed.., I n these cases, there is . o
espegi"Aala §@r%(])3 TiPacd (iglunrltnﬁet g%‘?&dllg théhgpeitipgtiauid
oper atiyoris, siihgetpung qir, efepadiantthatict i@ from the discharging

openéset}:ltl val.ve for _di schar]?e 81A connected to_ the

t-
feed™Port 16 8" Fad® ™ diFehm TFR thes9asovtkstei Lt pypd 178 of

db sctier ges t1® . gamrl Ofhis bayeskar ound hheedN8Y P9dtop lbhe feed
w thout letting flowit into the manifold 13. In the

aboVeY &hSHF pPump bt g&lvpss drE@aTarge PhR/ghut 1Y ves for

the dﬂilsﬁ:lf'@r@vlbm Q8d Bl_gla,retn&@{ef‘e:qo_g@&’ .10;311%@1:;{1@?@, in the above
coati n?pl iquid 2 inside the coating die 10 fromthe -

‘gas trty 7l R HPEPIHEheyTIAges fiprpl b#hRsg2@ 1A and 81B
-usethr@Smadd eggeﬁreéﬂﬁuﬂan@g&;mabw%alchq(gffn%htgﬂe WEY &), grated

feed means is not limted to thereto, oat |

[ quind=pefigy the. PEdhBy maghesesariazehgoeomliogdtd agredetermined
I qudoghnt ALds oﬁlpathe_rBh%_nﬁoﬁ)} ng I.thleﬂuisd 221008y Pg, g:gd eb¥ases

a separate punp whi ch s publicly known. %re, i 0t he !
aboViéegasidiespdaiadd ymee Honi tathiengas IR0 ortidre afi he op2h/shut
bubkl es. L t fed gas 102 and the coating |iquid

di scﬁar%eg)]n’sf rlca)‘r%C i lﬁtgil e ptrﬁge]éaogtei tﬁg'a%li gheid),p%%m%‘lt vafve for
di sctiarediet 814 rennergted tanks 832 Ap@nd182B hidoughediheirst,

s .dr ap nage_channel s 80A ,and B and the coating
i ql}gd E | seg%%yre S%%aﬁgﬁ':%%gﬁg(ﬁoqﬁflﬂy%?rw &he geed port
shows, witheug. ldhtinbefldut ikSikiet eabeshdifatathe | 1 Qwnd above
| evel . 89 of the waste 30 |iquid 83 becones higher than

4 BFTPPHERT gt O5Ttie tefitsiieray Ahe3gan 08 7iepRatiqi dtbbles

to tbe, vast eed @ﬁléﬂ(&ZAnartdle%&tiﬁﬁelMﬂﬁlaU@ HBS +1R868cating
and 86B are operated. And, the opeéen/shut-valves for

drafhégt’ 88 HitdI8sPutdehade apentB, akiee thvaingstramp 64 is
Zoi quked 83 4 $84GkhRVCE tid QRILNG g{cﬁiiﬁag.e ﬁm%l, St heans
and 84B bY' t he vacuum punps 86A~and :

is not limited to thereto, and the coating ligquid 2 may be fed by
pressurizing the coating liquid tank 61, or the coating liquid 2

may be fed by a separate pump which is publicly known.
Here, in the above gas discharge method, the gas 100, the micro
25 bubbles 101, the fed gas 102 and the coating liquid 2 discharged
from inside the coating die 10, is discharged to the waste tanks
82A and 82B through the gas drainage channels 80A and 80B, and the
‘coating liquid 2 is stored as the waste liguid 83. Where, as shown

in Fig. 4, when it is detected that the liquid level 89 of the waste

30 liguid 83 becomes higher than Q4 by the higher side sensors 87A
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5 86B, to thereby discharge the waste liquid 83 into

an unshown drai nage channel. After that, when it is
detected that liquid level 89 of the waste liquid 83
beconmes | ower than B by the | ower side sensors 88A

and 88B, the discharge operation of the waste liquid

83 is stopped by nmaking the open/shut-val ves for

dr ai nage 85A and 85B "cl osed" 10 and stop the vacuum
punpRasEik rnelvBBE. tWtbeejasdthetankar $22cas@s2Bn W ehciurepunps

d 2 f
0 SRR AR Bl 080 SR8 05 L0, L 1. e

‘anoBiB et éhesiunsdatropehablagd Weenaéhe 1\1aﬁikﬂjr8|3pﬂﬂm1ctloned

86A an 6B, ar.e _oper at ed d as_ di schar
: operfgtl 021 S T8 (AR | ﬁ% gij RBE oG R mp? {864 and

i5s peef ed abéﬁeﬂyhﬂIschhﬁge/ﬂmMBterllifmﬁd @ﬁﬂu@d’% &%&ﬁ@ralnage
oper% ed V\he&[the as dj scharge operation

car (P8t , A1HA: T WREh T HE S‘E)‘éerﬁ%ﬁutfh%ilw&df bpvel 89 of

dl sahar@ete 81&%@3%0&\5@ 1606 theh 8384 £hd Nofhidie s BROKENsOrs
riptign, an exanple in which a nethod for 20

r ongop AR ERR FPR ALSEAREEF SRS 1T OBy Ltthe WPede daguidh3 i g stopped

appbiaghxifg HBh&tdnRR - Nltx}%saféfehp%a%fe giSchar 8c1o0seq”
t he gas 100 by using the flow ng power of the coating

10j qaPd sropj the MR ampRoEy ard 84fegar di ng
di sch t
i schar giyRg-dTethetk gk cb;x%e'aﬁl %Qﬁ%cgﬁﬁ%g%éﬁggﬁen of the

renovi ng net ‘hod of the mcro
gas CePANgal kpdd dnfuvmt Rloel 925 dutlwhs ciyAaangcliBnveaies and the

suc ted, to .the

G SR BRI SHE g BB SR 5 IR o

t he8glasnd(f¥Hhypra dreosybad dubynprbei ghmgls&tmr@as()mﬂaltebas from
e er..surface of t di e

ARy R 5De WRRSaSELoge o gl RS0 1 AR vecuun

andpdr@s asA \eavit Bealéxye epéﬁwdnghahanee&ﬁs dlaeh@fget Bferation
Iiksrr{a al so be ap H&‘ Next, an exanp

coat? R FRYHSE T4F a6hl5t o fherdpspésirt vgl&%%?%ﬁdbi»ﬁharge
theam enco@leard Ry irdessan-th the coating die 10 of

the pr esent invention, is explained. First, after

carrying rblffl*‘er%‘fq}’rengﬁ@cré’&&ho%\?éb?’@“ﬁéﬁtJr‘bﬁ’thh a method for

20 removing the micro bubbles 101 by the fed gas 102 is applied in
combination with a method of discharging the gas 100 by using the
flowing power of the coating liquid 2, is expiained. However,
regardingdischargingmethodof the gas 100 combinedwith the removing
method of the micro bubbles 101 by the fed gas 102, a suction method

26 in which a mechanical suction means such as a pump is connected
to the gas drainage channels 80A and 80B, a method of discharging
the gas 100 by a buoyancy by providing the gas outlets 17A and 17B
to the upper surface of the coating die-lo and using the internal
gas drainage channels 192 and 19B as vertically extending channels,

30 or the like may also be applied.
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5 provided to the die coater 1 to the starting point,
the each novable portion noves to a predeterm ned
standby position. By this tine, paranmeters for
realizing an ainmed coating condition have been
inputted in the control panel 96. Furthernore,
di scharging the gas 100 inside the coating die 10 and
filling the coating liquid 2 has 10 been conpl eted by
t he aboveNarent d0rRedngBS ofi &R AHKGIMRGHhHR tiR0sH Laf OKe subdBrate 3
coatisnglgtr %d ctg on.. Fromthe coat.i n% liquid tank 61 to
t he YhsPHE PRENE04ET G20 11Br o E8a i 'HE R Fefuicaasingadie 10 of
al r eadypbeemtf ihtattioAl id bikpididwe,. all of the
open/ shut-val ves _for discharge 81A and 81B and the
open/ shutENEFve?fidi™ Ga5TyEed o8 Bt Rdpe exqtodegebimportion
the prbfiddPLagnniit KRAcks 1l Qeated ARany fdiaM hE cach movable
coating die 10. At the tine of conpleting the above
prefRrattbAsYes e ibprAgteired S¢apdbypeadtjarst Rintleks time,
the zeakdg sdirgr10ea SURSEANE N Iy EQat il &%ﬁ}@]ﬁo@m gxfave been
the stage 32 a plural of "unshown lift pinis [ifted,
and Ret @it Fht eoBt 1% paywdetf - orFunsperngor. t digishefgiryethe gas
|| 111081 ok OMRE0c AL MBSHAMY L0AAR0 1 1 ADLRbNGABL AR q 2 has
is gone down, the subStrate i's put”on the su Hage
Bf  then starietl32 byt Hee posictnort iohet hessiibshaating n@thed before
adj centerin evice, and o
Ubars SFatthg P A, A R B o ehednstae
uns tibarroabtuw mikol @&s codnipayr aldwdld 2 thaist bl Ssadyhigestoaiing. At
Ii'qLéingS ft§ggi n JLdegit%e unit, 60 i s operated. and 25 a
smal T amdtRt Bf Phe ot THE I giikyes ¥ ¢ spaigsde ¥ ret 818
t heasdahkngperdtisBulOrdl@et i baded4.02THeR kebB QQBEENGNd the
e 10, is gone down_ by the lifting device units 40,
i VépJC'}?nPchYi‘rng IEhECT0REr PRASEE HEPT it ceFtiedEdatdi-ng
die 10 wathneheind pi RgmPRAd ngJohet A¥ovel Pid}GrRE86h D 1end Riping
noved  on | ongitudinal direction of the coating die 10.
WheAn 80 °0i 18 RPY§A gust Hindgr sdivaren Hgdapee tiGr e SSbpeauamtly, to
21 ehe therLLRALE | Lea£heangs i ;
the wi pi ng head&%ffjétteaﬁgsgo%\%lhga%iog 10 OIQ}S{ H\éqffgt%% Jg{/llftm' ,
t hea®qd Fh¢ FybaEyvdtee3 Ui 1wrd40, onanpbarheo vl iginngf thé t1i%0 pin from
bS & t4Q h sition.of. ¢ in irectio
e et pOalLr | BT SSHH PR SRR TR T B WBocrate
3 is put on the surface of the stage 32, the position of the substrate

3 is. adjusted by an unshown centering device, and the substrate
3isVacuumedandheldbyapluralofunshownvacuumholes. Inparallel
to this, the coating liquid feeding device unit 60 is operated and
25 asmall amount of the coating liquid 2 is dispensed from the coating
die 10 to the tray 54. Then, the coating die 10 is gone down by
the lifting device units 40, while contacting the lowermost portion
of the coating die 10 with the wiping head 51, the wiping head 51
is moved on longitudinal direction of the coating die 10. When

30 vicinity of the discharging aperture surface 21 of the coating die
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5 Next, the stage 32 which vacuum hol ds the substrate

3 starts to nove, and the thickness of the substrate

3 is neasured by an unshownsensor. And then, the
start-of-coating line of the substrate 3 noves to

just beneath the discharging aperture surface 21 of

the coating die 10 and the stage 32 stops. Then, by

taki ng account of 10 the thickness of the substrate 3
neasip e b;'eatrfeel bnsipimg 9ENSor wipihe heaatsingeid eoéiﬂ_ningJ.e 10
gone b [ifting device units 40 s t hat the

cl ea?’ggl\(l:we}teg Ehe llfﬁég%h VARG 8 $h 8P di dehgiRjinggunit 50
ape][ tiﬂrxetsunef]caa:e 2%8 abmé h:e)s(ieﬁdd RY cbarihg %ﬁebb@on agart from
surface substrate 3 econmes a predetermne

val u ?nef’%%V\%}é GBI §36nDf the coating die 10 is

f 8ni shed, neogt thy sthg@IBQd—J}ﬁ%ﬁwa‘&uﬁlQWlag ﬂH%' éut@@rhi@eé starts
noved, and the coati ng liquid 2 filled inside the

syri hyd &8s i @k the u"&b‘&kB?”t i phetBipstBate |3 f6|weaspred by an

By thhshowa¥enidte bgack4, QEeEB.@rt@-QﬁLbQQtldgq}ihgogtﬁégubstrate
be formed between the di schar ing aperture 15 of the

“coat ? MGVEP &1 sinkeneRsh dires agEnBarAfiume gurface 21 of the

speciddt@dqtdinerd far d 97, t
whi ch vacaum hol %galtﬁg gsgualtg‘)%t ?gtgégggl s%rzr%v'egitﬁﬂgggcgg“nt of

- ddnsthnthigpesd oy thhesyhbisticate Fonersi83d bndheuatshern sensor,
whenfhe,coali 8 hpatl dond do%nctgm@Lht%h%'lﬁ%dde%%n%%gts 10 so

fromthe discharging aperture 1
sur fded the theagabstr ahecB, i mmaﬁedtafndemfr@n ftmerraﬁsa:rrarging

25 t e3 Af er. that nd of - cotln
port%b%ﬁﬁggg bstT af e Cg%?rlen ?ﬁoe 5?%%‘5 of° s the
t he ijbgchatregBmgb@cpaafetaua Qv:ﬁbﬂeﬁérrﬁﬂ?ﬁdﬁb@lueﬂg di e 10,

We pi st 68 is sto nd the feed of the coatin
lquid 2T SYBYhaET KRACEhER-EHS Go8t g *df SrEpefls coating

li f tischuby fapetad ideg:d8 dnhe 60 fitsl RGvedEVhee® thRi t&dBg BYquid 2
t hi iﬁﬁgeratl on, the bead 97 fornmed 39 between the
sub P& 1BSi0Q RS VTSR Fd H exrndesl Ry heatistyn 68 a little

di saarnesyedhianthyt,henLoatd B9 Jestid Béaﬁdl%q 13 utl@rz thdbe formed
the stage 32 continues to nove and stops a

posiPerEReT Ghe Hrehrig nouepetarestibef rfdteeceatmq die 10 and the
Rar alubstrd@ $hi aredhg GRAGENG diGe FohScIRENL 18 bead 97, the

stage 32 which vacuum holds the substrate 3 is moved in a constant
speed by the linear motor 33, and further, when the coating liquid
2 is continuously dispensed from the discharging aperture 15 to
the mdving surface of the substrate 3, a coated film is formed on
26 the substrate 3.

After that, when an end-of-coating portion of the substrate
3 comes to the position of the discharging aperture 15 of the coating ‘
die 10, the piston 68 is stopped and the feed of the coating liquid
2 is stopped, and then the coating die 10 is 1ifted by cperating

30 the lifting device units 40. By this operation, the bead 97 formed
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5toits home position in vertical direction. And

then, the vacuum to the substrate 3 on the stage 32

is released and by elevating the unshown |lift pin,

the substrate 3 is lifted. At this time, unshown

unl oader hol ds the substrate 3 and carry out the

substrate 3 to a next step. Subsequently, the stage

32 is returned to its home 10 position, and the piston

68 obetiWrensyné ngeospuape 64 goEIHdowBatiy dikenebysfiddpietely

I nsi gle tolgleeg,%/ri naﬁ? %7 with a new coating liquid 2.

Af t eF TRAPCt e 2UF PRSI RIst Fdnkthred ATdEF & the stage

coat 3ngotlt ;mubB, to aBde W@kt StdpRr ad Qaﬁéc'beﬁ&i% f8XEarrying out the

substrate 3, .and after this, the slime operation is

r epeEET24Y SnhreP2 il h g ¢ bt n§he perat po e g i pagpturned

| fit relecs nshdgdsheior Qat+d1a idh £ deeQ&’io?Hthn%Stl(é'zQ, the vacuum

intrusion of gas fromcoating liquid feeding device

uni tt%G,he(%bs%%Fﬁ g obf thpastass S8 dedrdleatpe andaby mjlevating

| quird vshévd l%i'n?'ﬂh@fsuﬂﬁagg 3‘1@61%1?9&“ gpg}q%{%,%ﬁushown

the open/shut-valve for suction 63 or the

" operfPdRate APy eEs fide axkytirsicons 20d66ar ¥l pusudtd enbefrate 3 to
‘gas fremt di ' pertu 15_0of. the coat.i . _
e A e Gas P Pe AP R Eale? i FRTRRH §F sts nome
He| Ppsétiarared ige pistednséharfgting spréssupenatedssyass dofim, to
coat .OCCUY_,: a_coatin thickness at start |

o ChBBel 8 les B TR GO il RngeR BaeEhd Miquia 2.
uni Bétey ttpatn theatipiggdiriecsd AR, mefeddyn@xt ENSIRAtOhg die 10,
gas .from.the 25 di,schargi ng aperture_15 to the
Suberi I b ToE st RY Rethstd SBerraes spimricigs dois, the same
| ongptualiinal i stdepaksedtay generate. Wiere, by using

Jhe above: nentioned gas di schar gi_ng met hod during the

coat i ng/ EP%’G‘?}CPFBWQ FREBY PREFEEL PRy IBR dAFaknidivse Higrsdde the
operahting dnhy Hyystdeapdr@gelfrikned o200l QNS oat 1§ 1iquid
gas _100 is_caonpletely 30 di scharged, and when a ‘
coal PRYMEATHES 88150t B2 )3E9anisy Mt eab diesalvedd® the peating
Possiglia ) CONPliceisn ! go2 b BALDANAE bhLAAAGL of che
start of coating or generafing a coating defect.

HoweR¥Y shihefad vesog spigsion A3 chithegmendslschanyee et ketrusion

zg?aF%],e (() ‘% )C%?a%iiggggrggg%gﬁgﬂe d&gct\pgqﬂgglagtalggréuhrlenfg 0O AL coating

die 10. When gas intrudes in the coating die 10, a delay of starting

of discharging pressure at start of coating may occur, and a coatimj
thickness at start of coating becomes thin to worsen thickness
uniformity in coating direction, or by extrusion of gas from the
25 discharging aperture 15 to the substrate 3, coating defect such
as pinholes or longitudinal streaks may generate; Where, by using
the above-mentioned gas discharging method during the
coating/production, and by repeating the gas discharge operation
only by the predetermined conditions, the gas 100 is corﬁpletely

30 discharged, and when a coating to the substrate 3 is started again, -
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5 generating of coating defect cannot be avoi ded. That

is a case in which the mcro bubbles 101 intrudes

inside the coating die 10. 1In this case, by carrying

out the mcro bubble discharge operation in the
above-nmenti oned coati ng/ production, the m cro bubbles

101 inside the coating die 10 can be di scharged, and

the thinning at 10 start of coating or generation of
coatitngsdefsediblear compkete} wvohravaiidedngldmddik h@nstart of

t hes di_schar .operation mayhe carried out when
coat(l?nagﬁﬁﬂi%ﬁ(ﬁgggg%mgnﬁsco %é’f‘%tﬁl\%geﬁ’f' when a coati ng

defect iowgenes ahede iand caBY iREcHIAr §d£di Setargl @BBY in the
coat j ngtlgg rat on. to.,a specified nunber of the

subs PEOSRG" T L HorROFE, “eHEIB118 Hos5¢Hr PEngpating or

the gm&ﬁ:ht@@@ﬁbﬁhtﬂi@ abtait MRy hiyi&HLPPIHAY 18 case in
coat i n er at ion for some reasons. Wer e, as a

(0]
Vi s¢ %Py Im: mﬂﬁzéo CHJJIQPF'?’I@ qollqmtd:ugef ol.quightft(héloatlng die 10Q.

pr esenthi Ve, i BN chas beable | .
1000, rrPal S, rmrgC e erably {néé%oobﬁ%%e%%%r&%p%%t on

pr efer &b ébPﬁ%\TmePﬁéo%%’aFPﬁ‘gmg@Pm@GMO% itiheaniNewt lribans 101

| qQuind 1 &) tYhie €% i ngORtARb | 4 4y
t hi xgt lro ty The lnrg’esent |éna&elr)1? %%c#%r&%e%%l%ﬁ E‘}u‘?mmg at

B f sterve m@wga og ogriengt $drgeif dedat ingi @dﬂEGCaSCal completely
sol \b%réﬁrolcﬁg&oselmlggor@ th'lqe%@g isacthar aF%ra 1I9exan‘?e carried

propyl ene gl ycol nono net er acé
but put gber goet inat Hylckhast aecaqmee nunthebld ckﬁwaéxealmedmg Sefect

25 e | es ofthe oatin uid 2 which )
can SoTaarry e PR dora s e TesT S anatiripRpiation

mat texa ISE$¢39118ﬁ0'(un¢3©|r0:Ff thé ts@bstratel BSiagtl fudthPRA@@, before

pace osi-resist, for array substrate, an
1%velr coattartg?%rtlhgl C%ﬁ‘tlflﬁeoﬂﬁrﬁ'é”}/na?gt%ﬁﬁi“B?f&fllerFtOPplng the

addcbatimg aseratiBBNDRS sbRe heagead €d which is the
substratg 3, other than a glass, 30 netallic sheets
such as APRHfi'nGi SHESFOSH Yoef dhecoattdes Limiid dimewhidh the

waf gfefihtt N6 dnickn r@aﬁﬁlf&%ﬁﬁe, QYIQ E?a ?q?ntc} I1600 mPa-

gas discharge operation during the oduction
is taPPFredretRTIPAYAVEY HO mﬁﬁe%detw % pedfemaﬁjertrmft the coating

260ai { QS 2 13k & %e%gﬁie@glg&lldp][r?fﬁggbéfy cogﬁ%b YL?LE%O%J: it may

100 substrates, nore preféerably in every
sub&}tgodiae thlxotropy The present invention is especiallyeffective,

when a coating ligquid in which, as a solvent, those having a hi(jh
volatility, for example, propylene glycol mono methyl ether acetate
(PGMEA), butyl acetate, ethyl lactate, or the like are used, is
26 coated. BAs examples of the coating liquid 2 which can actually be
applicable, an RGB resist and a blackmatrix resist for color filter,
a resist for photo spacer, a posi-resist for array substrate, an
overcoat material or the like, are mentioned. In addition, as a
member to be coated which is the substrate 3, other than a glass,

30 metallic sheets such as aluminum sheet, a ceramic sheet , silicone
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5 Regarding the mcro bubble discharge operation

during the coating/production, too, when it is

carried out in every predeterm ned nunber of

coatings, it is carried out, preferably in every 50

to 5000 substrates, nore preferably in every 100 to

1000 substrates. And, in the mcro bubble discharge

operation, as 10 an anount of gas to be fed inside the

coat q’:arfgardcbretﬂ@ lake mayfbeadsedt | Ryt BEWincd @D Whken 0he§aS BiRGharge

e, e.ag | i ed as fzr as a, space can be

forrrep %% tHEPeéd ”gGa§°i*o‘é*9 proqugdion nis fargisdeput in every

portp@rdet@fmirﬁﬂ ﬂiﬁiﬁeffociidca&lnlgﬁ arcdes da@rsed 8hy r@f@ﬁ/a%ly in

t he nlcr% bubbl es 101 stayed in the manifold 1

( EXAVISEE) COHIOTRIEF 2t oS BOpE BERTAT aPRY @REFSRFY 5to 50 Substrates.

eaplfadgaedmcﬁ @Béahrllc%“i‘:ublﬁfé eqeiGa iy Ec?i:%rfm:ﬁﬁw &erng the
nple | A color filter is manufactured by using t

d| e ?96‘511%‘?/%4?6'%“?% Fiqfs. ¥heindi 45 | ¢anrded Howg, :as every

a CQqaleliBle Hi8edOhuiMai-C

100% | ength of‘”ﬁd%ﬁ ?jf: Sﬂgﬁggﬁéﬁl ?gcjf%%%n:iﬁsgcgé)ggp ﬂrrrr%ﬁferably

‘coatitn§VeRHeN £9 &@@osmtrﬁé@w malre | paref ereingt inHavexry4000 to

, mﬂ 1%08%&:%9%4@” }J.n%ngfrhttwmlcrsosgﬁ%l?lem@lschafﬁe ogeratlon, as

rovided with 4 nmdi ameter gas ets
Bbl @Psamuné}beﬁegétflwéwfle%tfepomsmdtm deethnends 1@fant:{he feed
nanl d, p e_of nan|fol i S _par

to tthﬁelg %%Ir)%l&ngga Jesr t%h?e Ut he daYsye rﬁfﬂl?‘glaﬁ far as a
cr 0§9a9€ecam badlormedaitiofhd E@ﬂgsﬁmwz perlteta@n)n %h@éppaﬁportlon
Sb i fold sectio area 30 of gas outle

port() ?gﬁl At aBof?}Pdssias)m °§H mive SEHA YsF SPitEni 6| ‘Eilch?ZbUbbles
cr 0481 seelyednah tdleemamiffogasinut | et portion)/ Sa
&nanlfold cross-sectional area of feed port portion)

1/ 4, was used. And, as each gas drai nage channe

conmexdndejo the coating die, a Teflon (tradenmark)

tube of inner diameter 4 nmwas used and horizontally

5 connecflggeiyledacthegeressit llaveniionhts esatdimgd dinedetand with
Il VYefer®Bke to Examples.

20 Example 1
A color filter is manufactured by using the die coater shown _
inFigs. land4 asitis. Here, asa coatingdie, of which discharging
aperture gap is 100 pm, length of longitudinal direction is 1300

mm, coating width is 1100 mm, [central land length Ha = 40 mm] >

- 25 [end land length Hb = 38mm], which is provided with 4 mm diameter

gas outlets at three points of above the feed port and at both ends
of the manifold, and the upper side of manifold is parallel to the
discharging aperture surface, Sa (manifold cross-sectional area
of feed port portion) = 34 mm®, Sb (manifold cross—sectional area

30 of gas outlet portion at both ends) = 8.5 mm® and Sb {manifold .
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up so that a horizontal portion of each gas drai nage
channel downstream of the connected portion passes a
position being 20 nmlower than the center of each

outlet. Furthernore, each gas drai nage channel was
arranged so that its outlet was positioned 450 mm

| ower than 10 the coating die's discharging aperture

to inmerse the outlet of each gas drai nage channel

i nt oceswastetiohgli chxstior ed idnseaehtft fBec sy eat amksirold
whi cgro\g%r_g en #o t he tf)\t oer{isphere. Wiere, as to a

di f ference of Cher gt B hEERLERTE ROTEigR @ VéveraoPstdre And,

wast®s baciubsls difireaeitiehnt DeonRsiR it @kse 8Bgk tdedie, a Teflon
coat i schargi ng aperture, 15 the waste tanks

die's d
wer elﬁq%ggllf‘a:rdss?ki%gf RET |HGErEeT vt Waf uske aussherizontally

I8 quidhnstoéedol BaAghs AfutliBe YBSHE LUHgWase, 4900 MR was set
| oner than the coating die' s discharging aperture.

And, "R GhaRrEhntFAPOB Fof RfichoRa fgeinags chrovd ldisynstrean
at apesd Ebﬂﬁb&%ﬁ%é@o%é@@gti EEszi%@xC 509350 ﬁ]\‘/ﬁtio%rter than

As the gas feed channel having e open/shut-val ve for
20 g&§ $8&8T fetadrrytiekdeurkhepiogengach denminainage channel

di am:étseﬁrﬁnmv&stﬂac‘l_eqtst&l %@nv?acé p%EJ.GtJ.%%%IdtdS%nm Jtoggr than

between the outlet of gas drainage annel ~ connec

0o tthe eredisatdie’ sofifabedopoy tappotticonoaiahdrie the outlet of
opeR,shutsvalyes for, disgharge, and the in|let of gas
feedach;&nansel vvagfeo%éa%{é%&t o' thé ‘é'l?%r%gﬁﬂlélres%?)r defq‘nu‘ﬁa‘:h of
it &heawassitandm wdichgwdreghpesn 26 tHhaatéiesphopd.i Nhere, as to
di e'_s,.qdi.schar gi aperture. Furthernpre, as the o
cont g Frane TR err dhe d BRbRAER Hathe y2st Liquid
col oneaBh 0OLbe¢ wasinctk a3 k6 @hAR-hW@sa PIRR#led 45 ASh£QAhy Bferture,

Liquid for the black matrix, bon bl ack
I6] gRPS SRR APRES RETErCARTCAGPyTIRE PR PATAS bPYRIePE the waste

pr opydeites ghAeeioln RRBR JTELRY khaSthehnRs ehat®o(BOVEM r 38an the
sol vent. were 30 used respectively and adjusted to a
sol PRI &Rt St SrH9r Y apeuarg; s@adi thpetapepdshyfgyalve for

Si it 84tle¥t ge A% R £ @k CHAL Pgsiéiq.ﬁi 1 rRCEY € apd £S5 1P
! \ om each
as binder , PGQVEA as sol vent , Pignent "Red 17%%s
pi gFEhPUtIRT-e ARSERR ahdesdichated kawobi thecansnénbutt-oralve for
0 - - .
2{3-5 /%‘f’é‘]ge@d,v't‘éfl%l F%ahgmaﬁgp%f‘pi oﬁi&? ro&ia 0%12 Irrkgmm was used
liquid, the pignent of the col’or” coat'i ng i quid
waste epherdidtyg rhs Riignardtweerdhe3fitlancbfagh uigt &thage channel
sol &cqxnected- to the gas outlet of feed port portion and the
open/shut-valves for discharge, and the inlet of gas feed channel
was opened to the atomosphere to set up it at a position being higher
26 than the coating die’s discharging aperture. Furthermore, as the
coating liquid, each color liquid of black matrix, R color, G color
and B color was prepared. As coating liguid for the black matrix,
carbon black as light-shielding material, acrylic resin as binder,

propylene glycol mono methyl ether acetate (PGMEA) as solvent were

30 used respectively and adjusted to a solid content to 10% and a
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content to 15% and a viscosity to 5nPas. As a coating

liquid for B color, the pignent of the coating |iquid

for Rcolor was replaced wth Pignment Blue 15, and

adjusted a solid content to 15% and a viscosity to

5nmPa s. Al of these coating |liquids have 10

phot osensitive characteristics. First, in order to

coat the coating liquid for the black matrix, the

coat nasg f

COR Mok P18 A YOS LML EA, WS AL SO0 DS i speviic

to i FdiideadfbirRer coddFRY adiselvwers: caPidrenitoBed Lﬂﬁ @$n99gment

st agt@ere' OsdY, d§1r1d agjﬁggé’&/aoégllgagonqleﬁg%r 96 Ja%d a viscosity to

operation be fore coating/ product 1on, feedi

condytHaons 8% Gaodyr Icng&ngp]m’djplar €he ﬁl{f;mdldfgzk&ﬂeﬁﬂor coating
00 e fed 40000 pI nd fe ng

o ot B8 e e PIR ks b S2Be B SRR 15 on] SusEER g oo

a gasondiest itarm eperaatrimseyplte, 5mma -whi el aﬂlcbaoingt mﬁquld for

open/ shut ves r cha na n" 1
oo Bt P Banarieot RS SRR T B HioR iBLE® radrepiaced
"¢l osigtl" Pﬂgmto%aﬁﬁeranﬁ aﬂﬁth:ftgadt BesquiRpchbeatht tbhr®eand a
times, the gas inside the coating die was conpletely

di scHEFGREY Bur PREPthts gadldiodchidiase dﬁ@F&PgoﬁquH%S have

operyhshotensak Vee fargaserilseeds was al ways kept in
"cl osed" condition. After the above coating liquid

f eed operfdtfbnim8RIST HOFRE 1 Goat2By digdid bpekgptrix,

110Gn% é@&@nmﬂﬁﬂdotgnmghffﬁréﬁsﬁltr@ tﬁea&@cﬁmg ir%u%, and
10 pm thickness was coated at a cl earance which

di steaftld ingenpeahiehet ddat $a7giny & ignad ttﬁelwﬁstcrfat@e gbating
100 d8w84 gaPﬂ%ﬁ'oﬂg. %E%%gs Qtag?é rangd:@'er\% %E\?ty g\%ogas discharge

sheets of the substrate were coate ring
@baﬁwﬁQP%ﬂﬂ@ﬁaﬁPO%CodqingfpmndupblgnﬁﬁﬂﬁmunaCGEQxﬂuoosafagmrlnge

0P ng'éde@ftgif%%a%% G ido%nuf’/se% ggnerallon OLe ceq 40000

ect caus Stch™as"gas intrusion
fr omlfape deso}astgetriqmeﬁm nngudér ghass ﬂeasmlg\c@ddlu‘mnt, g repeating

coat.i id or suction as fr oatin
G M g AR D e 384 GRS PR nu vaves
opelfatIdm;cﬂalfge’lgzeréQ&?etdengbpérﬂ'dl;lCIsé@ihd dpder seahtlidd @RS pump
f feﬁg geed of 5000 u /§ec 5 feed anount of 40000
AR PREISEP MRS 1588, TaS YRR ieaP (g ting the pump feed,

threetimes, thegas inside the coatingdiewas completelydischarged.
During this gas discharge operation, the open/shut-valve for gas
feed was always kept in “closed” condition.

After the above coating liquid feed operation, on anon-alkali
- 26 glass substrate of 1100 x 1300 mm and 0.7 mm thickness, a coated
filmof 10 pm thickness was coated at a clearance which is the distance
between the coating die and the substrate of 100 pm and coating
speed of 3 m/min. Where, 300 sheets of the substrate were coated.
During the coating operation, in order to prevent a deterioration

30 of film thickness precision or a generation of coating defect caused
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operation cycle in which all of the open/shut-valve
for discharge were nade "open" 1 second after the
start of feed and were nmade "closed" 7 second after
the start of feed was carried out in every 20
substrates coating. During this gas discharge
operation cycle, 10 too, the open/shut-valve for gas
feed was always kept in condition of "closed".

Fur tlﬂet_l';a[mil._ﬁ:,h aisﬂ;a&rid@ku:i D r5aFaEg 8y S &, Or RHPRY §§gmg}olved
are jpossible to discharge by the above gas discharge
operdt it6f, SCTHEIc dATY 5y LEr Betidenont i o fEem sthsppeating die’s

everdistllrsihst EpdAsire COALI NG, gQQd ASchhgdm Sﬁé}:ab.l:ﬂglbl Quring
di scharge operation, all of the 15 open/shut-valve for

gas FREANERFOHEL B nirsdent copgiviens of fepdchargel SREP a1l/sec,
K’?ptféé@pgxﬂr;uﬁtobf%b(ﬁ)@cﬁfda%dt 9eéc?%qmga§f Iw%%ggbﬁt ggs ctljﬁgharge

coating die and after renoving the mcro

gas WesehyeYepeiatyhdrh Hef of éhe hwepdahingeproductdisrharge
was Lakrhed oul.,4he £ rate was dried by a

hot pl ate heat Ee)glnto f%g%{ %Bééjlgﬁctnfog?ﬁ‘%togs%%erﬁag {'EFe made
bei nglssidedtztond afiteexgpessregt cefebdprentarried out in every

st rippi . a hqot plate. of 26QC for 30 nminutes

Do CRPerEHE A, N R o A Seh Do e Lo Sy,
Nexttooi rehehepesdsbutcondit ifor @ el egatilngyd ket dnf@hdition
theogl“%gg eémt r;_’ix t%xc%%t for making a thickness of the
coat’ed TITH t'o 13m < 3% % He BAEHIGrIEFaRT Hy™ T ghugPhggvhich
conkralepskyiicBatediitohifte 3PRhs Hsleayas d08chige hpkhgtion,
bl a%E matri.x was formed. The coated substrates were

dri &8° orPH IRG{PHIWEE Mo di®ednt® TOEPESr in (FYRrHUL RS Substrates

andcait #ig, behdGisS Ul @E L6 HuBb 8 BXBRASHE opdeNalAPNENL of the
Stri p%:lna%ﬁ to thereby | eave R color coated filmof
BonPPer/SenEsEabin {5 9 fred ay S5 prsteishpbgiadives for dimsharge

subjegd adpt 0‘o§eﬁ‘drfioQgBdJQe@orﬁgttcp%@é&_g%E #080Ge 4R Coating die
R LR ---- for 30 m'nutes. Next, 1n

t he2BAFECLH TGPV &b tiere dabbhep | theixhsf disdhbegRoperation
col geedxoent doNiMmKiNG.2: 1] gkDess. 9yt hg coated film
to 20 pm the G color coating Tiquid wasS continuously

coat ed t ®h¢ headdd substrate was dried by a hot plate heated to 100°C

20 for 10 minutes and after being subjected to an exposure-development*

stripping, cured by a hot plate of 260°C for 30 minutes to obtain

a black matrix pattern of lpm thickness. -

Next, in the same condition as the coating liquid for the black

matrix except for making a thickness of the coated film to 13um,

25 the R color coating liquid was continuously coated to the 100

substrates on which the black matrix was formed. The coated

substrates were dried on a hot plate heated to 90°C for 10 minutes,

and after being subjected to an exposure-development-stripping, to

thereby leave R color coated film of 2um thickness only in the red

30 pixel regions, it was subjected to a curing on a hot plate of 260°C
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5 substrates on which the black matrix and red pi xel

regions were formed. The coated substrates were dried

on a hot plate heated to 100C for 10 mi nutes, and

after being subjected to an exposure* devel opnment

stripping to thereby | eave G color coated filmof 2pm

thickness only in the green pixel regions, it was

subjected to a 10 curing on a hot plate of 260C for

30 mEduBeSmidudkthernore, in the sane conditions as the

G color coating liquid, B color coating liquid was

cont i nuoUsI®f - coratted 3amet rendi@don sgbthe gpesianlivhiichfor the R

the Lideke k! Kor WiRiAPLd Dl KEheloW 005 AN NS, QT EE0, 1,

pi xel regions were forne e coated substr her e

15 diheo Gs gl et e ting diibung m continuously coated to the 100
p tp I exactly t me .

%n%&%gﬂ%egsg?@é%coﬁk%% coatnllaﬂ:g i 9 quclk dcedt%”iaﬁef%‘ﬁfns were

| eaVierBedolTor cc:@actaéobtﬂosltmuﬁs ferd hirCkdessa ok ypliateth@ited to

bl ug 8”8(%]0 gril Here, in the coating of each

col or coat fngj £33 f0Qor LSy et g GrESfefe Bf Samgsure:

COatdlenglctphl’le@kﬂﬁSﬁppﬂnglQBdiHelr@By Afela@t AEYiHNY 2 aNdiim of 2um
except 10 mm edge portion, for

bef attern far
al | PRERTEsar B oLt GFES: PBOTh AIPRD. doarhgubiected to a

Wi r eatinf cand hdt Hhec£Qat bogre Yoty disheadd on, it was
within an ainmed filmthickness preci si on of 30 or

| ess. 1 nEPaFatImere. tiotigh seBat Fanglithevemieske Wagolor coating

| nspegiRry, B Adki ddat@hg 1AGuERIENG A hIBWAS, ¥&La9098he 100
for aII the coated 25 substrates. Coating defects

cauSeRFHRtgason siidph ddepbhrit Bstoix, |tdrgredidiingl regions and
str @ﬁg%&@ﬂeﬁﬁ{eqd i oSl Sghar gb%cgasTﬂé’]%bgteec; QS strates were

coating die fromthe discharging aperture to
Ifrenbbyo taybiectwhtted dueing apdt exzai%uraotiems@mvm stAmgipmg in

fi n@J{‘.Juyt’ly%el Tge%%dg‘g:p(%% t%/c??ujg Ec?rtl rrllg lt ?;u% e{oeit.)l){ereby

30 prepare 300 sheets o ¢ol o ers. 0
“obt &¢atsd Bootlonr Cdlﬁﬁieﬁl filer sf mcutn tm:lqknsaﬁlcsﬂy fri Itm blue pixel

thi gkness prﬂ%g Si, but g IS no coat
def ect and are ber ec?oatﬁnaﬁ FRE CO]ﬂFocoaﬁF?)%lecquﬁr& according
ef f t¢imensyranes t vl yhhlcghtﬁtgﬂcﬂl&it}%sg_asn @dbs&Nag Aer drying
JQPera op bef ore uring t he coati ng/ produci ng
Lou ongaatiﬁrgk %)rmlng, xcept 10 mm edge portion, for all the
coated substrates, both in the coating direction and in the coating
width direction, it was within an aimed film thickness precision
of+3%orless. Inparallel,thoughcoatingunevennesswas inspected,
quality of the coating film was very good for all the coated
25 substrates. Coating defects caused by gas, such as pinholes or
longitudinal streaks generatedby discharging gas inside the coating
die from the discharging aperture to the member to be coated were
entirely not observed.

_ And finally, an ITO was deposited by sputtering to thereby
30 prepare 300 sheets of color filters. All of the obtained color
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5 Conparative exanple 1 Color filters were produced

under the sane condition as Exanple 1, except that

each outl et of gas drai nage channel was | ocated 50 mm

hi gher than the coating die' s discharging aperture,

and the waste 10 tanks were | ocated such that the

liquid |level of the waste liquid stored in each of

the waste tanks in which each outlet of gas drai nage
chanmiglevasiok BRLSSM 1WES 200 PARJMLEEE L rERAN dnhesur also there
coatlng?dle s discharging aperture. As a result, in

any OF BP HePaG 489 fledeRRrPichaTe GSErast disTeRiritilg PRe. Producing

coatdfitgcidyl whf w4 Wﬁdc@&@@asd&‘fécﬁﬁgr&nﬁg g‘éeratlon before
coat i n%/ production, a flowrate of the coating |iquid

di scHaPbEtPI £RrBrRaaféneirRiedyaine rored e dpaasa cihd,

thhe gas inside the coating die becane unable to be

di scharged fromthe each gas outlet in a short tine.

Thi £orBa¥rddggsexamdel 1 qui d pressure generated froma

di {1 er enceagl chel o, HEWRER dJ1% 4ok 4y f.ng

waste |iquid 20 of t'he &bsté:tander%g %ﬁéggééﬁf%lonaSExample
di e'ls %Hqg9ha?%ytngaqhaeptlﬂteogLgd%aézalnwgekﬁhﬁnasl was located 50
:‘)S:kngl:h?gﬁgr Fm{;?‘%g%%%ls onI lﬁCEar aﬂ% a%le% QJ?EI" gaend the waste
¥r otecks oret fhocaem:)sscg mhfartcetm tlyqiemr pasadpf tHet wadts0liquid

t he Lo |ns i de the, c . .Due to .

decr g%éeé{ ?a‘frh rtleﬁ'l” e'é%mﬁrlé’cw % ﬁ UE4ET /925 drainage

d| rehamzml and Doaidseg ded exdes n&ShQ@hém&hlahkehe 6ébating die’s
roducts in 300 sheets were produced and

ctive
col SFTIEEPE FREGEA P FPbulch ABY Bet b ar fodenazaing

I n agehtdtions dakieg the Raktzhdd:60af O 0he¥Qon and during the
substrates, in order to seek a condition by which no

Hi PO HIFBPELIEARR N 3 AlPhRER of hbe Coating ldauid gischarged
f eedreppe: te'a@ﬂ(?a@ el &J&%e%&i QnQUQme%?asC%l%@ the coating
conpl etely scharged was searched. As a result, it
msd%%%ﬁamﬁﬁnﬁhh? tg B‘asd:lcﬂCthgﬁdgér@péqhat porh gpel @itilpt in a
whi gl reupger . apgandi t.on, . 9f pte t }
am)untr of feed 100000 | ?usa% h%e]gl utllar‘rlgre%ggges‘g%?gg&ed from a
sec@hifeatnes 0§tfaﬂ'1t9ihngoerttweeﬁetm¢ liduidofetdieof the waste liquid
ggfgﬁ BRULA YA Y88, ol LLnLSGNAGAR QML D NG LS80 eace
workedas resistance. Asaresult, notonlythegasdischarge operation

' timeincreasedandtheproductionefficiencysignificantlydecreased,

but also the gas remained in inside the coating die. Due to decrease

of film thickness precision in coating direction and coating defects

25 or the like, 60 defective products in 300 sheets were produced and
coloxr filters in good quality could not be obtained.

In addition, after finalizing coating of 300 substrates, in

order to seek a condition by which no micro bubbles remain in inside

the coating die, a feed condition in which the micro bubbles can

30  completely be discharged was searched. As a result, it was found
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5 "open" and 19 second after, all of them were nade
"closed", was necessary 4 tines at the coating liquid
feed operation, and 2 tines at the

coating/ production. By this fact, it was found that

both of the tinme required for the gas discharge and

the anmount of feed 1increase, to thereby decrease gas

di scharge efficiency. This is 10 because the liquid

| evedhaefa lfae aBsiharbé MiedaSidl 8¢c1d igagh: Of, tAR MAdRdition
tanks i.s |ocated at the position being 200 mm hi gher ‘

t harPt €A% C85E | Y Car b/ secdi Wrmat e h§eapeltdyPd nl and feed time

- Conmayr add, V_‘Les&?@ﬁ_[tmalf%eg sil_értCi\QlL;theffieleﬁ,e &3 l%rt@ler@@ﬁ/i;ﬂht—valves
the same condition as Exanple 1 except that each gas
dr ai gt IHERBRI CARASC L AP dheafeeh@opbsind bath lsaipgrere made

10 "Q;mall'ﬂ"’ %@r 1b f?é%ohlﬁea&%@t, eagllofofe&?&n 9R%e Orhjatdeet‘cld%%da, was

result, in any of the gas discharging operations
dur inggeerayi h§ineg et dhbesdtinpdiatidbheamdreatiiog, tahd 2 times

CPateﬂtn%é)EBQHHg}/%@?d&tfﬂo Wiy tﬁh%’s“ L0g 2Q %%@f%ﬂ% that both

i qui d di scharge romthe eac as outl et decrease
and.°f theetiyes regsivks fhe tbeatdsndishlerigecane thmabbent ©f feed

b.e qlné %reg.ego ftrh%@ebt I&%ﬁggcshe ggss dOl%E grt: e gf?ig’ihe%%%/. This is
tinme. IS 1S becau the 11 qaid “"pressur e gener at ed
0r otveqawhief flar émgeidfiehel ghtthaetamenl 1did desitdredgaseach of the

dr ai nage .channel .and the _gas outl ef rked ,
r esiwg?gen & éa.neﬁ'hlesr éB??tP’ZE *h o‘f%eo RE§HE IR gén‘a@i’h’a? gg-gher than

operat i @atinhgeiiener esedrandy bperfiduct i on .
efficiency significantly decreased, but also the gas
remained in inside the coating die. Due to decrease

of tbhparhiekngssppeeci sion in coating direction and
coating defects or the like, 28 defective products in
800 sheefel¥fefdlppdyesd nahd Eolthe $ane epaditiogopyl Example 1

qualei(ééf/p_t SihCcalbd gﬁgtd_xkéeJ‘_nQ?é ahogck1 485 addi taitogi}edg?sition

after finalizing coating of 300 substrates, in

to 8eblw Himnbighontinn Wik eintes afasagheoas astliat-i dsi aeesult,
t hein %99%ifr\:g1edé% dfs %l go ngéga{tqgn.ls U.iu%h@ Qo%ﬁi&;gﬁsquid feed
can conpl etely be I scharged was sear ched.
r esopgration sl Hoviy tthatcatgas/production, a flow rate of the
20 coating liquid discharged from the each gas outlet decreased and,
the gas inside the coating die became unable to be discharged from.
the each gas outlet in a short time. This is because the liquid
pressure generated from a difference of height between the each
gasdrainage channel and thegasoutlet workedasresistance. Thereby,
25 notonlythegasdischarge operationtime increased andthe production
efficiency significantly decreased, but also the gas remained in
inside the coating die. Due to decrease of film thickness precision
in coating direction and coating defects or the like, 28 defective
products in 300 sheets were produced and color filters ingood quality

30 could net ke obtained.
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5 di scharge operation cycle in which, under a

condition of feed rate 5000 pl/sec, anount of feed

70000 pl and feed tinme 14 sec, 1 second after

starting the feed, all of the open/shut-valves for

di scharge connected to the feed port and both ends

wer e nmade "open" and 13 second after, all of them

were made "cl osed", was necessary 3 tinmes 10 at the

coating |ir9léldglﬁcl%%d ﬁ%@&%lngﬁlzﬁ{ﬁdcgagfn%eéf ahg st\]lgstrates, in

coating/ production. By this fact,” it was found t

bot Prsert Bre seekne QQ§dyt¥qydb?owhnqmengagaamrsn¢wn899nemu$1de the

t he f 0 e I :

to tharehy Aeer oacecantaPah FOMRACEnl BoE AP Linrecely be

becalisehtheedgaesdseinrhge. chanaetssylasses wdw dugld tthet a gas
Sl&lsgﬂg elg Qel n 1091&”5[‘ h h r then the c%%lon of feed rate
utIe s, Cb % |ve xanp 'O i1 FeTs el &

pr ocﬁ!ﬂ@@dﬂmseer aqtuumieOf rfeesevmeooqndaztd daed asméEXamgelee I second

exce t annel and t

o ctgh Mt U 082 b &80 B PRAE S hBFe sravrade sitgenaros
t he ashaeotdallbbl ﬁledlfsﬁl@bg’e Operati @ndi me&:‘éelﬁa/deleapen” and 13
sheet s s _not c r|e out. As a result, the film

t hi CRABRY 267k &I bAT WRE™ 365 B maries S1oRAY chvamBegsinagy 3 times

ion ket href coeahyngighiection @@Q:attﬁﬁnpoahiing Wigkh at the
di recti on. However, because mcro bubbles in inside

t he BRI HETARRHiOPe Yt LISt £AEF et YaDFound dhat deafh of the

coatcii g rdgheedSriefi w@{@hggg@aqd&hera%m %flf@eé QQcreased
sheets were defective products, and col or [ters in

goodoBRAIa% §° Exawild lnde theromt @?Wselﬁsaﬁépwm efficiency.
af t @ § &QQL&A&%%%%E apgln% e%QQnééi%%afs%%g%rré@h QLASL i cions

to seek a condition whi ¢h no m cro es remain

¥¥n bﬁsﬁlqjélO‘)S@thheoanhangthtﬁ @asacfeledscondi ti on in

whi ch the mcro bubbles can 49 conpletely be

di scharged was searched, but it was found that in any
ondbm@annt1VHaHQMQﬂeibubbles coul d not be di scharged.

Conparat forﬁ?qg & e5 Cblgrcg Itgrs mege_ﬁ{oducedoLghtlon
the same CoRdiTioh a¥EX&FSre Kt P 5t AYSE
( maas EQbmb 1oy NSexcepethonthe gdLBef cH0d1 pAA the open/shut-valve
20 forgas feedwerenotprovidedandthemicrobubbledischargeoperation
in every 100 sheets was not carried out. As a result, the film
thickness precision was +3% or less, which was aimed, in both of
coatingdirectionandthe coatingwidthdirection. However, because
micro bubbles in inside the coating die were not sufficiently
25 discharged, coating defects were generated and 8 products in 300
sheets were defective products, and color filters in good guality
could not be obtained.
In addition, after finalizing coating of 300 substrates, in
order to seek a condition by which no micro bubbles remain in inside

30 the coating die, a feed condition in which the micro bubbles can
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portion) = 34 nm 2, Sb (manifold cross-sectional area
of gas outlet portion) =51 M2 and Sb (manifold
cross-sectional area of gas outlet portion)/Sa

(mani fold cross-sectional area of feed port portion)
10 = 3/2. As aresult, in any of the gas discharge
operations before the coating /production and during
the coating/production, the velocity of the flowin

the sapibotd, 8b &NRnePd MEs! iUiHEOWREi « LRE 88%hd that in
outlets at both ends decreased and, the gas inside the

coatag coMiigac ahe TRk Subblese cahie Matgesl Fisehardes -
gas outlets of both 15 ends in a short tinme. Thereby,
the gas was left inside the coating die, and due to
decr@aparafivie] pinrtiieckness precision in coating

dj rection.gpd dﬁ%&ké‘%?@%@‘c}& = i BRe k€ cofdit tion as Example

defective products in eets were produce

col dr ﬁ¥¢¢R§r§e¢W1ngo$ﬁi(qaaiﬁqhﬁ coed st sepotonad iﬁﬁaaofnﬁied port
20 | tL t ng_coati.n

substr at%lé oﬁl mj@f d‘% (%l%&?é% zf%csonsde?tllgﬁa% ar\?\?n Pafooutiet
gas poghbmis= |5ih mmﬁsmcmleb t(hﬂllﬁbdﬂtdrbgsﬁbee:,tlanile&lcba of gas outlet

condlt on i gas_can, co b _
i SeREr oy Ras LEAFeE %05 ST ST SH6t Sgaepoppit portion)
What 3Vpasas di secématganow at itoe @eyschewtﬁr\ghidphrauﬂdﬁr before

ﬂdltlon of feed rate 25 50Q0 pl/sec, nt of
f ced 20600 0 RRUFFEAER 1 79fh BFIBECENY SiioRd PrbEFion, the

st arklagitdyher frdedficl in ehe i@ i 0pEMN /oSNl E@Jﬁﬁ’:@ﬁj fQfuid toward
di scharge connected to the feed port and both ends

wer EPFEde cubpd 2t ERds deeprrposfansh degreeiingidnehe coating

feediecabdcaplt &d@ITVES Q)enﬁgﬁzha(flggé el on tf’l\@%a@e&?@%%yo§ both
times before the coating/production, and tinmes

18ur PASS tthe® ebeith Ripr cthreebpn thBywashias feft ingideyjds coating
foupge ! ha@l'i:l duéocoomeé!re%% fbf(lﬂgmsph {fmaif OA ci.%;léon in coating

cross-sectional area gas outl et  portion
‘(rnaﬁ#$%ﬂﬁi°er¥m§§Cseﬂmngoﬂ%ﬁeqase@m(Ihefkﬁﬂﬁ pEﬁtdeﬂectiV@nproducts

3/ 21n e/, ggs tw%r%&”g& er?gj'ar%f Qr flJittheerfstJ]fn %%odeg ll%y could

for the 'gas disc & anoun
|ncneasgdobtanﬂdﬂereby decrease 5 gas discharge

Sffl ci enEX dgggPoaI{,at Jl:'e/e%: §1na%21ng coating of 300 substrates, in '
order to seek a condition by which no gas remains in inside the
coating die, a feed condition in which the gas can completely be
discharged'was searched. As a result, it was found that a gas
discharge operation cycle in which, under a condition of feed rate

25 5000 pl/sec, amount of feed 70000 pl and feed time 14 sec, 1 second
after starting the feed, all of the open/shutfvalves for discharge
connected to the feed port and both ends were made “open” and 13
second after starting the feed, all of them were made “closed”,
was necessary 3 times before the coating/production, and 2 times

30 during the coating/production.. By this fact, it was found that,
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Color filters were produced under the sane condition

as Exanple 1, except that the upper side of the

mani fol d sl opes downward by 10 2, relatively to the

di scharging aperture surface, fromthe feed port to

the gas outlets of both ends. As a result, in any of

the gas discharge operations before the

coati ng/ production and during the coating/production,

t he amyi ing Mifxih§esiyamgmah0rdR) XY dcoWasthl LREs OHS gas outlet
outlets, at hoth ends is prevented by the upper si ge of

t he PPEYHERIPBI Pardhald FEogasechionn aest 198 PP gpEtion)
becane/anabhpatey thergingabal gadchr oMdhbe: gas -o4id LS for the
in a short tinme. Thereby, the gas was left inside the
coatPRGIGrRaraner e eBOYHECPeASed dhcrgasad, tpHihekples ecrease

Br eghsi QikchBroArrAgi Hdyection and coating defects or
the |ike, 60 defective products in 300 sheets were
produced and 20 color filters in good quality could

not chep ARk 06bamphe afldi tion, after finalizing coating
of 300 substrates, in order to seek a condition by

whi ch noCgher fEteiraserapkodbicdd unHer tioosdriaprdiiejorsas Exanple
feed condilign WQ: t an co tely be

di schar geg was tsg%r C égr y %egoafé:sﬁlIﬁnl??i%sgogé%ﬁr?gwwam by
10hat® argbs i2b1ditachibe giésepaigahly Gipe@Y el suPradl, Chrom the feed

und ition feed rate 000 _pl / sec, . ampunt of
feeggr}%ng&%l g%sngufgé%tds P ?r?é’%&f@gc, fgsaeESﬁ‘dlt'af‘F &Py of the
st agas dgstthegbegtraaldnobetdie apenbshivly/¥abdR% 160 Nd during

di s&pear €. :,.C0 negt ed to the feed port and both ends:
wer € made “EPERATTHHE 13 thEeBOH %Pt dite Y t6f Pt mepd toward

Ver ehdrgde cueh OsLdt, botBSeRC €5 pREVerk ddl BEEh3URel WiBe of the
1%he coat i ng/ production, and 2 tinmes during the 51
oa‘f‘?%%?hﬁl'o@l?& o 9By 1 Hnrgiqedhe gaatiwag disuhecamsaunable to

onlye RYysculagelni g the gHRRRI18E46 08 dHer 'ﬁmef.()lﬁlxereby, the
downward by 2, fromthe feed port to the gas outlets

of Bt HoRr@Str Brsddiev Bty cpatine ddpscindr dingo dpmrepgeeof film.
SUrftgefnéss %r@é:?‘@ionbghhcé?aftihﬁeditfe@?i&g%wdr 884591 &Qﬁects or
gas 5 di scharge and the anount of Teed i ncreased

corfpér étke o Bxamfiative proglutherighy00edreeas ewqas produced and

2(5:ji %H@Egﬁl%feg:gcir?%%d &%m@graéoiu % Sé@%l gb‘?ained.

In addition, after finalizing coating of 300 substrates, in
order to seek a condition by which no gas remains in inside the
coating die, a feed condition in which the gas can completely be
discharged was searched. As a result, it was found that a gas

25 discharge operation cycle in which, under a condition of feed rate
5000 pl/sec, amount of feed 70000 pl and feed time 14 sec, 1 second
after starting the feed, all of the open/shut-valves for discharge
connected to the feed port and both ends were made “open” and 13
second after, all of them were made “closed”, was necessary 3 timés

30 before the coating/production, and 2 times during the
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Color filters were produced under the sane condition

as Exanple 10 1, except that the upper side of the

mani fol d sl opes downward by 2, fromthe feed port to

the gas outlets of both ends relatively to the

di schargi ng aperture surface as abase and setting Sb

(mani fold cross-sectional area of gas outl et

portion)/Sa (manifold cross-sectional area of feed

por tcc@@i hy AodacBioh. AByarHi@SWakt, | Dt Imamburd {he, g8siy by

di schargi ng operations before the coating /productlon

and WGt ﬁged&s@rr@/d@u et the giang foil?h dedavaicohy t25, from the

decragipagt Behe Y&k 96 o s O LLEE efl!iQWaPJtltvgfy £08ald &% charging

liquid toward the gas outlets of both ends, since the

uppEPesFdee srrirre pari Poter prely e@dt She Kdme mun@edofor &e gas

9333 diQcAPVR hRvand Ihengas fé’éc{)ghérggse@o%;f}np%ggé ol lﬂs?ample 1,
0 gas inside the coating d ecane unabl e to be

d| sHraFprerhr darrdrse gas ddachangs eAfdcishort ti nme.

Thereby, the gas was left inside the coating die, and

due to decrease of filmthickness precision in

coatienpaxiitiget fommrdndé coati ng. defects or the Iike

122 defe oducts in 300 sheets were pr

and col or ofPF EsPEAI grlara Biee R BEhF s PR

bt air nechepltntizgdithe inpe&ffil@fe bf na:lei @b ot @ad 1dpgs 0dowd@Brd by

subagr [ order to seek a condition by which no

gas re%ﬁf”ﬁst}}en IPoL PRE® ttHethe Gaki i 1are, oaPpbgnds relatively

condbtthedibchaWyjial apberigasuedic£o0RbabehYd Betting Sb (manifold

dischar%ed was searched. As a result, it was found

t haf @ HEE B s cREPYe YpePati ot idyll ePPTHiRA} (3 (manifold

undeross-GeRdish0Nafda beadelgoet R2-t30QP PI/5eCas aNURL ¢, in
of feed 100000(§ and feed tinme 20 sec, 1 second
131 t BRY 8 &PEIRG HiFeP Pty ngrawortsrféef@gémh@m?@tvrw/@égductwn

forafi %Q@ﬁ@%he%@@ﬁ&ﬂisﬁ:ﬂafﬁ% egd aQQIEid%nQT Bgé%asing the
ends were nade "open"  and second after, all o
t heMeiRGigynedidheclioyeef thv\a@anec@slsanydétwan@s;hs gas outlets

bef Of %&tl?leeﬁ(@@t Isr_{gég r&%uﬁﬁg Q:n Sl?@ d(“fjf' F[E 1‘%%%& [lﬁ:aezvggts the

coat | ng/ production. fac oun
by td@@lngnof]g‘-hetdv@ tlcppelves:lo@er@fthbh@asrantiesﬂsdmdbmmms, the

2E¥d aSlF |veﬁyﬂ%%gyﬁg ?g%%%@@ﬁﬁggéﬁggb%féfs argm&grmﬂthe

gas outlets in a short time. Thereby, the gas was left inside the

182 as Example

coating die, and due to decrease of film thickness precision in

coating direction and coating defects or the like, 122 defective

products in 300 sheets were produced and celor filters in good quality
25 could not be cobtained.

In addition, after finalizing coating of 300 substrates, in
order to seek a condition by which no gas remains in inside the
coating die, a feed condition in which the gas can completely be
discharged was searched. As a result, it was found that a gas

30 discharge operation cycle in which, under a condition of feed rate
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surface as a base, and by fixing the manifold
cross-sectional area 10 of gas outlet portion

Sb/ mani fol d cross-sectional area of feed port portion

Sa = 32, both of the time required for the gas

di scharge and the anmpbunt of feed increased conpared

to Exanple 1, to thereby decrease gas discharge

ef ficiency. 15 Conparative exanple 7 Color filters

wer esd?fooﬁ%%@ léﬂlg&rxt BP%eé@ngGQleltén(&nfe%‘?ﬂ t@ﬁ@r%l gec,ll econd
except setting "central land [ength Ha = 40 nmm' = "end

| ancefitemgttiart Hoyg theFeadd al Ao fathreopdnt/shekrmod vehdiog digsharge

no p«!o%'}eg%d Lot HE, 9884 pgéci}%f gﬁtﬁ’perd%t S NS 08T ALEAMGna 19

coat 1 ng/ producti on and
coatsawghpraofdact ebdh oftﬂiremevemas:nawe toaisedt), def eetessary 4 times

by,, settin entral. |l and | eng
Iangﬁ 8hgt h™ b | Coatgn%PsrL?Pe “tiFbp ftng ttjh gar&es of‘ﬁlgﬂo? the
[ ncrce:asedg@t@bdoutmmt S Hyr eihoddr entsiasdeoneaset, bASRclining
result, the fil mthickness preC| sion in the coating

wi dtTHedPRRI: PUTR &% ciEdBa i iod dafrEas gy by 6° ﬁé%wenfaﬁ@éi port

al | tsheetgms2hrdet ot bot endiRd e at Ove fyl 4d @esdi@thg@A6g aperture
qual i tg coul d not be obtained. [Industrial
ApplFUEanTe F‘Fﬂ bagof Hé ftlélfl%é:hﬁr‘@é’éﬁt’l‘il FyestisgRtional area

B NGE dhsOaf 1el Y ist 86 Buank RE14Idedsd Neicdeod N caald Alhd port
die, can be discharged with a small 30 anount of feed

and PPREEOSBrt I 2ndothtotheboid@epbRBiibPe o6 Fhsr ARs SE-sgharge

Coatagg frld gﬂlcgfntv\@f Qgeci @ﬁ&réés@ﬁ é&np%@@& leo ﬂa%gygtll Vil.cg %hereby
is high and of a high quality. AcCcording to

pr eSEAYeITPy 6AF | GiFcherre gasiehiaiyar gi ng abl|lt)/ of t he
die coater is inproved, and w thout spoiling
advantages of 5 the die coater, a coating nethod and
& cGarpanptigparstmpdecapabl e of forning a coated film

havi ng a filmthickness and ng coati
def ect Clgégr fjﬁ%tnelf ggﬁ:u Prodsucepc{ dlgr tgetsf%me 8onr?cp)1tﬁ8%?s Egample
for 1d|eﬁ<pba§/3eattdlga“ammuéamhmm Leggepparatousnt-heeedliand length

are_provjded, Hal$rese invention is suitable for

for#Png ¥ ®at | rr—ﬁﬁlftxosaﬂced therBetes GOgEFRLaR &t the gas
anddes@etigal dperatiodSopraferabbyatisRdproduction and during the

| 20 coating/production, there was no coating defect. However, by
setting “central land length Ha = end land length Hb”, a pressure
drop at both ends of slot increased and outputs from both ends
decreased. As a result, the film thickness precision in the coating
width direction exceeded the aimed +3%, to thereby make all sheets

26 defective, and color filters of good quality could not be obtained.

[Industrial Applicability]
According to the present invention, since a gas in any state
intruded inside the coating die, can be discharged with a small

30 amount of feed and in a short time, it becomes possible to form
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in a mnufacturing field for, especially, color

filters and array substrates for color liquid crystal

di spl ays, plasna display panels, optical filters or

the like. 54 CLAIM5s '.. [Caim1] A coating method

for formng a coating filmon a surface of a nenber to

be coated wherein applying a coating apparatus which

5is provided with a liquid feed neans for feeding a

coata ngpakeguiidm 0 whieBatddig e, ist BRoS0aAbkBgi®ity is high
haV|qgia d| chgrgeﬂg aperture for dispensing the

coatlng BN havi ng gas outlets for

di schargi Iﬂ:g:a@ﬂSnaj ogeidiieseht nddif jeRathdgad dﬂ;@hgrfjlrn%mbl lity
channel s that are connected to the gas

gas g{alnﬁge

out | ¥t EPafdear @ eoc dppravede avevpidwiuti ted Lheg pgvantages of
& Magle ase Ho@heAs at BEadag MHHEt Sn Pk Q@éﬂlgngl 9&% at&g@apable
t he qhg outl ets and have open/shut-valves on their

way ,CwaSTBinG gnkeatiegr Ll hpgng e hialtfd b guiqkness precision
di 3(‘a‘i‘}@rrgﬁgozitfﬁﬁg‘&e&@c@ughgtasma%t_lfatzaﬁl gstnec&i@& %%g:%e components
channel s, a supporting neans for supporting t

mentfer srleye Fatad ranntcAuRbV AgPaERinS fromeps) atrk\eloyided.

noVi ng t%elére%gﬂr: 'J.[ﬂger%ﬁan F&g SLP? bSlUDPoorr %or nnea?gg 'lEan film
each ohter, and wherein y novi d toat 5

Wi e oand meFDemehhde F@am,cam eﬂpbo:LaJelachmtJtsepmmj&aely used

di | dto t
CoalB T pBuE DR 00 Db el Cob2et G TOANED LS ana arvay

st epubstratiesfhargiomglidiedeogstaydl spuivel, poasigas sonafpanels,
t he Qs utlfgs b§ Qﬂﬁnln 20 the open/shut-val ves of
the® rai nage chantiel$while feeding the Iiquid
fron1the liquid feed neans before and/or after formng
the coating filmon the surface of the nenber to be
coated. [Caim2] A coating nethod for formng a
coating filmon a surface 25 of a nenber to be coated
wherei n applying a coating apparatus which is
provided with a liquid feed neans for feeding a-
coating liquid to a coating die, the coating die
havi ng a di schargi ng aperture for dispensing the
coating liquid fromand having gas outlets for

di scharging gas together with the coating liquid from
gas drai nage
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30 channel s that are connected to the gas outlets and

are | ocated at 55 the positions making their own

outlets lower than the discharging aperture and have

open/ shut-val ves on their way, waste tanks for

storing the waste liquid discharged fromthe outlets

of the gas drainage channels, a supporting neans for
supporting the menber 5 to be coated, and a noving
neamsafes relatively noving the coating die and the
supporting nmeans to each other, and wherein relatively

nmovi ng the coating die and the nenber to be coated to
eachcothen; whibd£: idigSREnsk B3 riRenE At AehdingWidntd 4 Rrface
menber to be coated from the discharging aperture,

conpiti SIHEPLhEC SPeipabrd dreEtidr gpmiyy irRe 107 dagranpgratus which
|5 qyis quga&lft@loénlﬁaglcg%@e@lﬁ{elaﬁgSfo@’f@&ﬁ'?lbneg cBQ@:.ng liquid
open/ shut-val ves of the gas drainage channel’s

f eedPny 399 ing| ¢ifi-dthe cipet bed |diguhevined ﬁ@%ﬁh@rbemwra@erture
and/ st

of tfgfé %Eﬁ%gfiﬁ%g%ggﬁgﬁ%ﬁ ﬂ?c}bljn ryngnhetxﬂgg (#g &Bets ror
met Hogchkrrgéndigeg together with bre Qoawm@rle:mutirfe"omc gats idmginage
liq [ fromzth lets b
ope%b%@ﬁg hgﬁ%t g%% ‘%b? 8va Qggg t|hr(? Sstog{:‘gg%hgt{é % Lobated at
19ut kEb¢ $>ooit:tchs lgasngcbrlauoa’age higharnehs gas enopars dmbéhre; lower
alt g?ﬁ]gg%ke g?’s o tgegs nrgn ]hae\recog%%nl/n {m xaa@lvgs %ﬁlgqfre%lgn!gagg waste
ar etsghiscliar ge:@rﬁn@mhgamsmuthe;tﬂdb@ameﬁg@g frbi@he outlets of
open{‘shut alves in a state that each Iela%w d storage

por HFOF25ofr e IReSIR ATk S PPRATEARE JSPhE %%%B%H’Péﬁténg the
t hemérish o IRV ebatdd, 4Mieavistiyl hditisdest Qbeskive19aving the
of the waste tanks is |lower than 25 the discharging
18peftafriddofiit R 8¢ i EPEF elndanf2thd 0 e Flotd L. %rﬁﬂewherem

gasr&iAiiRage fhangelre a&&ﬂn@r@w%a Phd henbBst® bl Qhéed to
in each of the waste tanks. [Caim5] A coating

met ¥R PEhet odtiilegdicrRedat ihghei gedtdingn Laasig tackehe ggmber to
of r I Y t Oste
Be RJAREL fl%nb%ﬁggﬁsgﬁ% qmgfg bﬁ%ﬁﬁ 113step of

die having 56 a ut| oati ng
li q@q.sj:haﬁgt.rhmt}@@gtmm.gg\Mlduiﬁ and gas from the gas outlets by opening

20 the open/shut-valves. of the gas drainage channels while feeding
the liquid from the liquid feed means before and/or after forming

the coating film on the surface of the member to be coated.

(Claim 2] A coating method for forming a coating film on a surface
25 of a member to be coated wherein applying a coating apparatus which
is provided with a liquid feed means for feeding a coating liquid
to a coating die, the coating die having a discharging aperture
for dispensing the coating liquid from and having gas cutlets for
discharging gas together with the coating liquid from, gas drainage

30 channels that are connected to the gas outlets and are located at
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direction, a discharging aperture for dispensing the
coating liquid fromand gas outlets for discharging
- gas together with the coating Iliquid from and
rel atively noving the nmenber to be coated and the 5.
coating die to each other while dispensing the coating
liquid from the discharging aperture of the coating
die, conprising the steps of feeding gas to the
mani el fdodidilbad makihy theieahi dg e gUuicter Subseguenidnarging
feeding the coating liquid to the manifold;
di scﬂ?a?%é‘rlﬁ% a“fih%a"jagp%{ﬂ’ahatb‘&‘ﬂt"eﬁfort &S ELAPY ng'ASFGuUTARKS Tor
fr omtoiengasmeoutdtat 3iqand dl0cheppaceadn fGet Ha-1¢0atdNGhe gas
l'iquidon the surface of the nenber to be coated.
[ O &53872%¢ rPERDH Sof 2 nBHPRPAELRE iMsg e offfofBRRY- ifipg the member
& SRlAYS RRPLY, BB alMiRi69aldang ARt hOrdh1des ey nBethd Bh@Mbating
one of claine 1 to 5. 15 [Caim7] A coatlng appar at us
pr oAiGetn W ihseProrgingmeardteneans othayi ARd 4DPTRY grelatively
f _ee%erBﬁ&r@Je f:@a[tlfngec‘p:ﬂengnél &%all(lleﬂ@ell kgubd b9 & ¢8atd T other
di.e, the coating die having a manifold for
di stvhitbatdiggerHaocdeat ¢ardingildgiuddite theenembariirgesvcdeed from
dir [ ' S rgi rt ; .
dis§§%§?ﬁ3§?g%ﬂgﬁgﬁ%ﬁﬁgrgfﬁ%ﬁ%rg?6%5%§eﬁggphgfg%%gﬁarglng the
WBut lcebsing otidliidchadgibag fasmt bget bes witletshéycoaenimg the
[iquid f __gas _ drai.nage_channel s connected.to the,.
*gne Spte BR8P, 0F A BB InRLS FHR0EEH SPa iymo e
a suppoid i hgpmreaasl fqiids dppdridang bafossThed/bo ffrer forming
coat ed nd a vi ng_nmeans _for relative novi ng 25
Che tBEaRTgIar L 8 HITe SBRRHOH (nG refLYE b B eoated.
ot her, wherein the gas drai nage channels are | ocated
at the fositions bei ng al nost as high as the %%f .
But 1613 P b R oA thAd RocREdiRE CButladrst or[4 WrgRein the
8] Aoseald NUNARRAKYLYSrRIQYEELEL Y £:bri Hel SHdl shifie®E by opening
means 30 having a liquid feed channel for feeding a .
coathRAGPERGERE Vol weschint ishgte Shatlithe qukdekoaf ithy JaF glrainage
havingn g 1@ALE Aefdnl 0F 1HeShifdifhipg the coating Iiquid
in the coating width direction and having a
di scharging aperture for dispensing the coating

.2bi ql{'bgajfn{ Qﬁn %”Qoit%& tPn%q:hgc‘:i“éaic@grding to claim 2 or 3, wherein the

coating liguid and the gas are discharged £from gas outlets by opening
the opén/shut—valves in a state that each liquid storage portioﬁ
of the waste tanks is open to the atmosphere, the liquid level of
the waste liquid stored in each of the waste tanks is lower than
25 the discharging aperture of the coating die, and the outlets of
the gas drainage channels are immersed in the waste liquid in each

of the waste tanks.

[Claim 5] A coatingmethod for coating a coating liquid on a surface

30 of a member to be coated, wherein applying a coating die having
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gas outlets for discharging gas together with the

coating liquid 5 from gas drai nhage channel s connect ed

to the gas outlets and having open/shut-valves on

their way, a supporting neans for supporting a nenber

to be coated, and a noving neans for relatively noving

the coating die and the supporting neans to each

ot her, wherein outlets of the gas drainage channel s

are d ﬁ@ramdd Fortdietpositingee Athey ngqghoves thbanat gy width
di schar aperture. [Claim9l A coating apparatus

pr oﬂldfﬁg C*‘]]t r#)%lﬁ‘%hdaﬂb“% WRIthES ST Hapeg g hedfippging 1iquid
f eedrrohanieyad @ﬁtﬁe%gdﬁﬁgdfs&gagiw b q:'é?@’tﬁéi: i 1G08ahd RBating
die, the coating die having a manl

di stiiaBid ifAgme RBA EGART HEP YTV idgi 'ahq ﬁe’l"??é BokeigRgted and the
v dtadifeats Q&ea%ﬂ%d?@é'ﬁ&l@ &%%Hél{rgj Eﬂe c@Q@I&gU[fquld from
for dispensing the coating liquid fromand having gas

out It&esdisfchpreingcrraniung afathe cgetey diwt lFonpeisdoatihegsteps
|1 duidebiamy 935 LAl NAYR ENANAR) S COMNPGLETobA Ll 11 quia;
gas outl ets "and havi ng open/shut-val ves on t hei r Y,

a s@mbmqqqmglrrémnrgmhemppmq lxrgnzl(}:oa:nmabefolcb decharging
coa v 2N N Vi.ng

coa:t?l% a% Qmaag@\éhegﬁgﬁg ng ll ns to eac Bthe Ouueecs’ and
Whertben cogasnd ¢bd c@laammllsqﬁmorf ebdisngfgas oEotHehaember to be
coatl g, Ogll e is connected at least to any one of the

coat ng die, the liquid feed channel and the gas

dr ai nage channels. 25 [C aim 10] A coating apparatus
accgrgin“?gtoc aim9 wherein an inlet of the gas feed
chanfitd e o‘?)‘é%t}to(‘i‘otfﬁ@nﬁﬁﬁ%bﬂ%%mp‘[“@“&? ﬁ?’ii}s%ays applying
COath8O-RRPAS alcthod CLRaifeh i@ ARy Meobfcidiakn® t6 530

to 10, wherein the coating die has a feed port through
Bhich the 58 coating liquid is fed fromthe |iquid ‘
feedcehannel at 0@ qCONdRTus H:@wibbe ﬁ%98§-1%agia Rl means
area of the manifol g I'n the coating wdth direction
decPeals? { iprdisedichatnglofar ferding agrpatény Légsid to a coating
and e e

fo ad Sahsral g Bk DrE R R ARGk S LA Bbacin
di séhawigi ng tiperdoaténg oridshopiszagpwar ehd meming a discharging

20 aperture fordispensingthecoatingliquid fromandhavinggasoutlets
for discharging gas together with the coating liquid from, gas
drainage channels connected to the gas outlets and havimj
open/shut-valves on their way, a supporting means for supporting
a member to be coated, and a rﬁoving means for relatively moving

25 the coating die and the supporting means to each other, wherein
the gas drainage channels are located at the positions being almost

as high as the gas outlets or being lower than the gas outlets.

[Claim 8] A coating apparatus provided with a liquid feed Vmeans‘

30 havinga liquid feed channel for feeding a coating liquid to a coating
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the feedport to the gas outlets relatively to the

di scharging aperture surface as a base. [Caim12] A
coati ng apparatus according to claim11l, wherein a 10
land 1ength of a slot of the coating die is decreased
fromthe central portion to both ends in the coating
width direction. [Caim13] A nmanufacturing apparatus

of produci ng conmponents for displays applying the

coatdiRg @RPASALHG HeTekihed R8sV 8HE a9kt ribatCh@tAB cdating
to 12. 20 25 30 59
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liquid in the coating width direction and having a discharging
aperture for dispensing the coating liquid from and further having
gas outlets for discharging gas together with the coating liquid
from, gas drainage channels connected to the gas outlets and having
open/shut-valves on their way, a supporting means for supporting

a member to be coated, and a moving means for relatively moving

- the coating die and the supporfing means to each other, wherein

outlets of the gas drainage channels are located at the positions

being lower than the discharging aperture.

[Claim 9] A coating apparatus provided with a liquid feed means
having a liquid feed channel for feeding a coating liquidto a coating .
die, the coating die having a manifold for distributing the coating
liguid in the coating width direction, and having a discharging
aperture for dispensing the coating liquid fromandhavinggasoutlets
for discharging gas together with the coating liquid from, gas
drainage channels connected to the gas outlets and having
open/shut-valves on their way, a supporting means for supporting
a member to be coated, and a moving means for relatively moving
the coating die and the supporting means to each other, wherein
gas feed channels for feeding gas to the coating die is connected
at least to any one of the coating die, the liquid feed channel

and the gas drainage channels.

[Claim 10} A coatingapparatus accordingto claim 9 wherein an inlet’

of the gas feed channel is open to the atomosphere.

[Claim 11] A coating apparatus according to any one of Claims 7

to 10, wherein the coating die has a feed port through which the
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coating liquid is fed from the liquid feed channel to the coating
die, the cross-sectional area of the manifold in the coating width
directiondecreases fromthe feedport tothegasoutlets, andmoreover
an upper side of the manifold is parallel to a discharging aperture
surface including the discharging aperture, or slopes upward from
theféedporttothegasoutletsrelativelytothedischargingaperture

surface as a base,

[Claim 12] A coating apparatus according to claim 11, wherein a
land length of a slot of the coating die is decreased from the central

portion to both ends in the coating width direction.
{Claim 13] A manufacturing apparatus of producing components for

displays applying the coating apparatus described in any one of

claims 7 to 12.
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