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27 January 2005 1 DESCRI PTI ON DI E, APPLI CATI ON APPARATUS FOR APPLI CATI ON
FLU D, AND APPLI CATI ON METHOD Techni cal Field The present invention rel ates
to a die for applying an application fluid, and an a@dlJapaaiyci®0appar at us
and nethod for application fluid, for applying a paste-state application
fluid to the surface of a base material using the die. Particularly, the
present invention is suitably applied to the manufacturing fields of
pl.asma di splay panels (hereafter may be referred to as PDP), liquid
crystal color filters .(hereafterlmay be-referred to as LCM, optical-
filters, print boards, sem conductors, and so forth, and is particularly
suitable for a die for applying an application fluid and an application
apparatus and nethod for apppisaktpPprdli d Wherein thin-filmpatterns are
formed while discharging an_application fluid onto the surface of an
object which is the object of application such as -a glass substrate, or
the like wthout contact, in a PDP. manufacturing processing in which

hi 0y CRBPLYCAPPONCAPPARATHL UFER] APRRRERSRONCRESEPOURDATL  V 27 January

APPLICATION METHOD

.Technical Field

Thé present invention relntes to a die for applying an
application fluid, and an application apparatus and method
for_appliéation fluid;Afor applying a paste-state

application fluid to the surface of a base material using

“The dié. ‘Pnrticularly, the present invention is suitably
applied tn the manufacturing fields of plasma display paneis
(hereafter may be'referred to as PDP)}, liquid cryétal ¢016£
filters {hereafter may be . referred to asnLéM), optical -

-filters, print boards, semiconductors, and so forth, and is

- particularly suitable for a die for applYing an application
fluid and an application aﬁparatus and method for
“applicatiOn fluid wherein thin—film patterns are formed
Wnile dischnrging an application fluid onto the surface of
nn'object which is the object of application such as a glass
-subsfratenor the like without cnntact, in a PDP |
.manufacturing-pfnCessing in Wnich hign-viscosity npplication'

fluid is applied.

.Background Art -




In recent years, displays have cone to be widely varied in the principles
thereof. One which is currently being given nmuch attention is the plasnma
di'spl ay; which enables larger sizes that are thin and/wWanHeediieed wei ght,
as conpared to conventional cathode-ray tubes. Wth this, electric

di scharge is generated in a discharge space forned between a front plate
and a rear plate, and ultraviolet light primarily around 147 nmis
generated from xenon gas due to this discharge, -thereby enabling display
by the wultraviolet light causing-ekcttation of fluorescent substance.
Ful | -col or display can be handled by a driving circuit causing |ight

em ssion of. discharge cells wherein fluorescent substances have been

separat el yraRRlde&tk Jird 8diidfay 9188 (Bme 308 B Usiddy AlSiQGa Wi th AC
type plasma di spl ays regardi ng wiich devel opnment 1s recently being

act i veh Yeme!l SEefciplés Obher8bAsS Ghat fnhaMi 18 EQrrEdripesetpgn di splay
el ectrodes /  dielectric layer / protective layer, and a rear glass plate

“havi.ngi & negch het eapetoRdis e6he eh 8850088 sH18Y ¢! BRiEH CensbBy®r / barrier
rib- layer / fluorescent substance |layer, are applied one to another, and a

m xedlgbgeof stiee Xetipsit Ner&Xethsn &edl wdthnrébecei sedagge, space sectioned of f
by stripe-shaped barrier ribs. Each of the RR G and B fl uorescent

substeompatedets cdmvent beeskesathodeuglypoubesns wotlwechidy barrier ribs
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electric discharge is generated in a discharge space formed
between a front plate and a rear plate, and ultraviolet
'light primarily around 147 nm is generated from xenon gas
due to this discharge, thefeby enabling display by the
ulfraviolet light causing excitation of fluorescent
Spbstance. Full-color-display can be handled by a driving
circuit‘causing light'emiesion of eischarge cells wherein .
e'fiuoreecent substances have been separately applied for red
.(R), green (G)} and blue (B).
. Also, with AC type plasma displays regarding which
develepment is recently being acti%ely pursued, a front
glass plate having formed thereupon display electrodes /
dielectric 1a§er / protective 1ayer; and a rear glass plate
having formed thereupon address electrodes / dielectric
flayer / barfier :ib layer / fluorescent substance layer{ are
applied ene to another, and a mi#ed,gas olee—Xe or Ne—Xe is
sealedrin fhe discharge space-sectiohed eff by stripe—shaﬁed ”
baprier ribs. |
'Each ef the R, G, aﬁd B fluorescent substance layers

.~ have recesses of rough portions formed by barrier ribs




extending in one direction for each, color, fornmed on the rear plate,
being filled in a stripe-like manner with a fluorescent substance paste
havi ng powder-|ike fluorescent substance particles a$/tRBUHY2RE?y
conponent thereof. .Striped black matrix color picture tube panels al so
- have the structure wherein the fluorescent substance is. configured in
stripes. Manufacturing such configurations with high productivity and high
quality requires technology for separately applying fluorescent substance
in constant patterns. For-exanpl®,? Japanese Unexam ned Patent Application
. Publication No. 10-27543 (USP No. 5921836) discloses a nethod for applying
between barrier ribs on a plasma display panel with an application die.

Wth éktendigg Tl bhel @ifeseldh doPT bddCSoB6E, DES SR Non 2rigENer al |y
straight line with constant spacing t herebet ween, and an application fluid

[ eSErvear pBapepvbeesywinisate Qlétrfﬁéﬁmlﬁélﬁﬁﬂﬂéﬁfﬁiéﬁ'é'u'd suppl yi ng
opening for supplying application fluid to the application fluid

r eserfbascréscendvsaesitaicsd heaspwaiapiid iwdde thies sVddrssedne die, the
internal pressure of the application fluid reservoir rises upon

app! i sulbstanée wpalrthelewy sspihé gurinarny tduanpmn € ailreds Ui d SUDD| ying
openi ng, 27 January 2005 - 4.

. Striped black matrix color plcture tube panels also
have the structure wherein the fluorescent substance is.'
configured in stripes. |

Manufacturing such configurations with high -
productivity and high quality requires teéhnology for
éeﬁarately applying fluorescent substance in constant
patterns.

For.example,'Jépahese Unexaﬁinéd Patent Appli&ation
Publication No. 10-27543 (USP No. 5921836) discioses a

'iméthod’for applying between barriér‘ribs on a plasma display
panel with an application die. |

With this die, multiple discharge orifices are bored in

-a generqlly straight ling with qonsfant spacing therebetween,
énd an application fiuid reser#oir is provided within the
die. | | |

Also, an application fluid Supplyiﬁg opening for
supplying application fluid to the application f£luid

- reservolr is provided at fhe upper part of the die.
| With such a die, the internal»préssure of the
application flﬁid reservoir rises upon applicatidn'fluid

' being supplied from the application fluid supplying opening,




~whereby a predeterm ned anount of application fluid is discharged fromthe
di scharge orifices, and application fluid is applied onto the surface of
the base material. However, with a die such as descri b&Namwawe005n t he
event that application fluid is supplied to the application fluid
reservoir and the internal pressure of the application fluid reservoir
repeatedly rises, there is the risk of the die being pressed open-and
defornmed. Particularly, with dies of a |ong and narrow shape wherein a
great nunber of discharge orifices &re arrayed, the area receiving pressure
is great, and accordingly deformation readily occurs. In the event that
the die is deforned,.there is the possibility that the discharge orifices

nay awherbbydaefl pragdtetmifib@gambihegdiFakpblieeaktiohhe1diRunls of application
fluid discharged and so forth, so there Is the risk that application fluid

. may ddschargppl fedmt bhéh@isshbhege oriEheeBasandahppitalcatddnf ormy. Al so,
there is "another formof the die wherein the nenber form ng the discharge
orifi €éwidndst Apphktedeontdothienguiriacappki epti Bask| mhderasar.voir are . '
. separate nenbers, which are connected by tightening with bolts, by
wel di ng, olowéwendhestilors dieg such has deserilsddadabogef oigethst s on the
connecting face due to the-deformation of the die, so there |Is the

possi BVeptythaht abpl hcabhber E1ped| iawayppimeddt he the appdidastivayed.
“Incidental ly, making the conponents of the die thicker. in order to inprove
pressfitvifdeEpseaneist andgte 2imyennat ypre9Sure50f the application

fluid reservoir repeatedly rises, there is the risk of the
die being pressed open and deformed. Particularly, with
dies of a long and narrow éhape wherein a great-number of
discharge orifices are arréyed, the area receiving pressure
is great, and accordingly deformation readily'occurs.. In
the event that the dieris déformed,.there is the'pbssibility
'that the discharge orifices may als§ be deformed, causing
irregularities in the amount of application fluid discharged
and so forth, so thepé is the risk that application fluid
may not be applied to the surface of the baée.matérial
uniformly. Also, there is another form of the die wherein
the member forming the diScharge orifices and the member
_forming-the applicétion fluid reservoir-are separate members,
which ére connected by tightening with boits, by welding, or
'by adhesidn, but in this case,-shearing force acts on the
; connecfing face.due to the deformation of the die, so there
'is the possibility that both members peel away, and the die
is destroyed. Inéideﬁtallj, ﬁaking-the components of the

_die thicker in“order to improve preSSure—resistant strengfh_




within the die contradicts the direction of reduction in -weight and
reduction in costs of the die and also the application apparatus.. Al so,
‘this die has an application fluid reservoir and space7aboveryt2085
application fluid within, and a structure is necessary wherein pressurized
air isinjected to this upper space so as to press the application fluid
~out fromthe die by this pressure. The reason is that with a structure
wherein application fluid is filled in the die and a constant anmount is
punped with a punp or the like, the3 anount of pressure loss in the piping
of the application fluid is great in the event that the viscosity of the
fl uorescent substance paste which is the application fluid is great, and

del aywith$hathéNgi8pabhe2hi98tBeeARLAi FBEKSdn AleSPealidiod dive having space
at the upper part of the application fluid, there is the need to supply

the sweBghenandtrefuétuencsaeabssubskanae past anihal seasnaeen applied ,to
within the die again, follow ng application of the fluorescent substance

past eapplibatbesecappaeatas.which is the object of application. However,
with the application of application fluid such as disclosed in

t he- af or erfelrtd ,onigui <) ahian dses e xapb Nibca t Bat efluf@ptésatyonr Pakki cati on No.
10-27543, there are the following problens. That is, at the tine of
SUppI%@&@Pt¢h@?¢uﬁh@scﬂplléatﬂenuﬁlylaOQStﬁln and a structure is
necessery whereln pressurized air is injected to this upper
space so as to press the application fluid out from the die
by this bressure. The reason is that Qith a structure
;wherein application fluid is filled in the die and a
constant amount is pumped with a pﬁmp.or tﬁe like, the
amount of pressure 1oss:inrthe piping of the applicetion
fluid is great in the event that the viscosity of the
fluorescent substance paste which is the application fluid
is great, and delay .in starting application becomes'marked.
Aiso, with a die having spaee at the upper part of the
application f£luid, there is the need to supply the same
amount of fluorescent substance paste that has been applied
to within'the die again, following epplicatton of the
fluorescent subetance_pdste to the base material which is
K the object of application. ‘
However with the appllcatlon of appllcatlon fluid such
as dlsclosed in the aforementloned Japanese Unexamlned
Patent Appllcatton Publication No. 10-27543, there'are the
following problemst' | |

That is, at the time of supplying the fluorescent




substance paste to within the die, applying a nethod wherein the
fluorescent substance paste is sinply allowed to free- fall from above the
die risks bubbles being mxed into the fluorescent sdiskanay 2088te. In the
-event that bubbles are -mixed in, there is a break in the paste discharged
‘at the point that the bubble enmerges fromthe discharge orifice of the
die, resulting in faulty application. Also, at the tine of supplying the
fluorescent substance paste to within the die, supplying fromone place
requires too nuch time. Also, in th® ®vent that the - fluorescent substance
paste has high viscosity, tinme is required for the fluid Ievel within the
die to becone flat. Also, the anobunt of fluorescent substance paste

di schaulgetaiconpidte dié wetHehethbngde byappeysui af mbhgoheaHepbihhe
fl uorescent substance paste pooled within the die and the pressure of the ..

pr esstiie zBharescepp| swblstantbepspeseis a@mgl? hg1ibwenesseptegubst ance
paste, so there is the need to maintain the fluid I evel of the fluorescent

" substfatk fpastabeoasthatdienrdskerbhiobDas Nbeifgt Aexadountooftnhdi schar ge-
- constant. particularly, in the event of using a die having multiple
.di schakugrescdnicomybstangel pastees Im the eventtthht Bubbbasgeréromthe
discharge'oyifices occurs unless the fluid |level of the fluorescent
substikeed pltt etherermihtai breeak comstlamtpasite fdischaheedbyt resal ting in
irregularities in 27 January 2005 - 7
- point that the bubble emerges from the discharge orifice of
the die, resulting in faulty application.
Also, at the time of supplying the fluorescent
 substance paste to within fhe die,.supplying from one place
requires too much time. Also, in the event that the
£luorescent substance paste has high viscosity, tiﬁe is
required for the fluid level within thé die to become flaf;
_ AlsQ, the amount of fluorescent substance paste
-discharged from the die is determined by the sum of the head
of the fluo:escent substance paste pooled within the die and
the preséure of the pressurized air supplied to the space
above the fluorescent Substance'paste, so there is the need
to maintain the fluid level of the fluorescent substance
-Npaste GOnstant,lin order ' to maintain the'amount of discharge:
constant.
'Particularly, in the event of using a die having
mualtiple discharge 6rifiCes, irregularities in the amount of
- ‘discharge from the discharge orifices occurs unless the

<fluid_level_of the fluorescent substance paste is maintained

constant and flat, thereby resulting in irregularities in




application, and so forth. Accordingly, application fluid is preferably
supplied to within the die fromnultiple application fluid supplying

openi ngs. However, it has been found that supplying adlJaoaaiy@®05f | uid from
mul tiple application fluid supplying openings.- risks occurrence of

application irregularities. According to studies nmade by the Inventor of

the present Application, it has been found that fluorescent substance
paste supplied frommultiple application fluid supplying openings always
merge and pool at a certain positToﬁ Wthin the die, and that fluorescent
substance paste discharged fromthe discharge orifices near -this merging
poi nt cause the application irregularities. That is to say; at the tine of
supplappbi¢dtiboescand ssubstelce R8SbLAifgiRe dpplrigheabhngigigess such-as
that  which acts while flowi ng through tubes and the |like acts upon the

f | uories gemefsrdisl pneepphbé®. tol wheNiscobet Jipastem muthbipset he fl uorescent
subst ance paste is subject to change in viscosity due to the nmagnitude and

- time agplieatshoarfhgid ssupskyikaropehihde. f | uorescent substance paste

supplied. into the die having been subjected to shearing always reaches

t he rre'rgi pweorsint,i dit dvacs (hewrs . £olival fihedr esgerly Subsippicacgiaigire at t he
merging point differs. fromthe fluorescent substance paste at other parts.
vmtr1ﬁkgﬁﬂcfrqmtmmﬂtngﬁ#tqmnﬂxﬁatimnsﬁb@xdngunplrssgamnemhege7 January 2005

‘time of acting thereof, and accordingly, the viscosity is

risks occurrence of application irregularities. Accordlng ,
to studies made by the Inventor of the present Applicafion,
it hes been found that flﬁorescent subsfance paste supplied
from multiple application.fluid supplying openings always
merge and pool at a certaih'position within the:die,'and
-that fluorescent substance paste diseharged from the
discharge orifices near this merging point cause the :
" application irregularities.

That is to say, at the time of supplying flﬂorescent
subsfance paste to the die, shearing stress such as that
Which'acts while flewing through tubes and the like acts
apon tbe fluoreseent_substence paete; High-viscosity paste
such as the fiuvorescent substanee paste is'subject to change'
-in viscosity'due to the magnitude and time'of the shearing
lstress. Part of the fluorescent substance paste supplied.
into the die having been’subjeeted~to shearing always

- reaches the merging=ﬁosition and pools. |

The fluorescent substance paste at the merging p01nt

.dlffers from the fluorescent substance paste at other parts

- with regard to the megnltude ‘of the shearing stress and the




mar kedly changed as to fluorescent substance paste at other' parts. At the
time of pressurizing the fluorescent substance paste for discharging from
the discharge orifices,- there is a correl ati on bet we@d Jatearg200mt of

di scharge and the paste viscosity under the sane pressure, and
consequently, the anount of fluorescent substance paste discharged from
the discharge orifices near the nerging position differs fromthat at

ot her parts, thus causing faulty application such as irregularities in
application. Also, in the field of plasma displays in recent years, in
order to answer the demand for inproved brightness and contrast and
conservation in electric power consunmed, a base material 100 is being

enpl oyafle Woer £6:01H§" tBEPESE, Dahd i 86coribaglP?2 vheChHigepsiay! ysorthogonal |y
intersect vertical barrier ribs 101 extending in the direction of

appl im&tkedly othapgbacasi o6 £1wbfessenbowbibakbd. pdstd nat herglerection of
the arrows in Fig. 1) and which are |lower than the vertical Dbarrier ribs

101, partsornkt (ke gtimd apangsessiexfihgethe PalestedP@ht cation Publication
No. 11-213896, Japanese Unexam ned Patent Application Publication No.
2000-9Pd35¢amce epaste HBt hdbscitargbagerronethal dlddhahgs i gontbedarrier ribs
102 are di sposed between the vertical barrier ribs 101, so the grooves 110
of thehdrzg rizrarcosrdldtive baotwesh wihd amotat t of edisdmansdapend havi ng
recesses 103 and 104. 27 January 2005 9 Also, with the above-descri bed

appl it ipgs et hbeicépity under the same pressure, and

consequently, the amount of fluorescent substance paste
discharged from the discharge orificesrneér the merging
position differs from that‘at other parts, thus caﬁsing
faﬁlty application such as irfegularities in applicafion.
Also, in the field of plaéma displays in recent years,;

in order to answer the demand for improved brighfness and
contrast and conservation in electric power consumed, a base
‘material 100 is ﬁéing employed wherein horizontal barrier |
ribs 102 which generaily orthogonally ihtersect veréical
bdrrier ribs 101 extending in the direqtion of application
of application f£luid as shown in Fig.rl {in fhe directioﬁ of
the arrows in Fig. 1) and which are lower than the,vértical

- barrier ribs 101, are formed (e.g., Japanese Unexamined

- Patent Applicatioﬁ Publication No. 11-213896, Japanese

Uneiamined Patent Application Publicafion No.,20004123747;
etc.). With such a base material 100, horizontal barrier
rribé 102 are diéposed bétween the vertical barrier ribs 101,
80 the grooves‘llo of the baffier ribs 101 gre.formed with a

lattice-like shape, having recesses 103 and 104.




application fluid, the application fluid 108 containing .fluorescent
substance is applied to the grooves 110 and-then dried and hardened to
formthe fluorescent substance layer, but wth |ight-2rdantanyP086bst rat es
for plasnma displays, the discharge generated between the barrier ribs 101
must be allowed to efficiently act and the light emtted at, the

fl uorescent substance nust be efficiently extracted in order to perform
suitable Iight em ssion between the barrier ribs 101. As a formof the
fluorescent substance layer to that? end, the fluorescent substance | ayer
preferably exists over a w de range on the entire face of the wall faces
of the barrier ribs 101 and the base of the grooves. Accordingly, the

applicati anl$d i witREthe PMEFEs@DSdr AP | £6bBLcaSiond tefidd £t he grooves
- 110. However, using the application apparatus and the nethod thereof for
" appl yapplappkiionat Ennifil, utHet appdiwadibanalubaseos n8éReashihgvi ng stripe
grooves, for applying application fluid to base material having .

| at t'i-Eduehepednyr substancei LthoappabgdchangRe girekses hEldohh@wiREnpr obl ens.
That is to say, as shown in Fig. 2, in the. event of applying the

‘past edsiafeangphiardened. tol fodn tbet fitugresvest lddbsvames 1dgéwneen each of
the vertical barrier ribs, the application fluid discharged fromthe:

di schipewdEhf Lightoembtting swlesti@besutor cpbasmavitispheydprtient al
barrier rib 102, but the 27 January 2005 - 10 clearance between the apex
of th@ifehrerrenAtdpneErEedrbetweamothe barrier ribs 101 must be

allowed to efficiently act and the light emitfed at the
'fluoreécent'substance must be efficientiy extracted in order
to perform suitable light émission between the_barfier ribs
101. As a form of the fluorescent substance layer to that |
‘end, the fluorescént substance iayer preferably éxists over
a wide range on the entire face of the wall faces of the
barrier pibé 101 and the base of the grooves. Accordingly,
.the application fluid 108 is preferablj applied so as. to
£ill up tﬁe grooves 1190. .

However, using the'application apparatus and the method:
thereof for applying application fluid to conventional base
materigl having Striped'groovés, for appiying application
fluid to base matérial\having lattice-shaped grooves,
lwithout any change, risks the foilowing_probléms; ‘That is
to say, as shown in Fig. 2,'in-the.event of applying the’

, pasteistateﬂappiiCation.fluid.to the grooves 110 formed-
“between eaéh of the vertical Barrier ribs, the application
fluid discharged from the'diséharge_orifice 106 of the die

105 must crdss over the horizontal barrier rib 102, but the




-and the face 109 of the discharge orifice formation plate 107 which has

~ the discharge orifice 106 of the die 105 becones snall, so there is the
risk of the application fluid (paste) 108 com ng i nt @7ckantayt2066 t he face
109 of the discharge orifice formation plate 107, as indicated by the
~dotted line in Fig. 2. Once the application f|UId beconmes adhered near the
~discharge orifice 106 of the discharge oriflce. -formation plate 107
during application, the application fluid discharged fromthe discharge
orifice 106 is drawn to that poi-ntl® so di scharging actions are disturbed,
and there is the risk of skipped application portions wherein the
application fluid is not applied to the groove -110, which are so-called

| sol abedasRALE- LAEKOEN PG Yapbk bF @ﬁeOﬁbffEoﬂ%aimEaPEiégnkﬁb“&%Qt'0“ to

~provide a die with inproved pressure--resistance Ing with
requegha tae fQQQCE@bW&fga&eaaﬂs&ﬁéﬁgédofﬂfiée faﬂﬂakﬁoﬂr ¥hdg an.

appl i cation apparatus and application nmethod for application fluid and a

manuf 207 UkhDEh ARAST B ISA1 SO FES USRLE UEE NP0 GBS POENEOR @ RBse material for a
plasma di spl ay, wherein application fluid can be uniformy applied to the

surf abecomeshsmbBES s@iehéend Dy €9 BYER ot NiBe dipp1iBhEoni B1LIANt of the
vari ous problens as described ,above., it is an o Ject thereof to provide a

di e mbpaete)ap@$|cﬁmingliﬂtbcb¢ﬁmab60@ﬁrg@d faee n0bt bpl endi scharge 27
January 2005 orifices and no discharge irregularities occur thereby, and
dlscharge orifice formation plate 107, as 1nd10ated by the
dotted line in Fig. 2. Once the application fluid becomes
adhered near the discharge orifice 106 of the discharge
orifice_formationrplafe'107 during application, the
apﬁlicatianfluid dischardged from the dischargé orifice 106
'is drawn to that point, so dischargiag actions afe disturbed,
'and there is the risk of skipped application portions
wherein the application fluid is.not.applied to the gropﬁe
110, which are so—aalled isOlated-spots.
AccOrdingly, it is an object_of the present invention
ato provide ardie with improved pbressure-resistance while
dealing-with requests for reduced-wéight-and reduced costs,
and to provide an application apparatus aad application
.method for-appiication fluid aﬁd a manufacturing apparatus
_and manufacturlng method for a base material for a plasma
display, wherein application f1u1d can be unlformly applled
'i to the surface of the base materlal by employlng this die.
| Also, in light of the various problems as described
-,abOVe, it is an object thereof to provide a die wherein

application fluid is discharged from multiple discharge




an application apparatus and application nethod using the die, and
particularly an application apparatus and application nethod enabling
application.in a desired uniform nanner at the tinme &7 baophnyi20§5
fluorescent substance paste of a high viscosity fromthe application die
to multiple recesses of a base material wherein a constant uneven pattern
is, formed such as with barrier ribs of plasma display panels. Also,. it
is an object thereof to provide an application apparatus and application
met hod for application fluid and-allyanufacturing apparatus and

manuf acturing method for a base mmterial for a. plasnma display panel,
wherei n application skipping (isolated spots) is prevented even upon

-appl i g8t £08es An@PRd | @04 ERArGb UL HrbGui AR R2S8E HEEE ?r eg Ll ce-like

grooves formed on.the surface thereof, so as .to a past e

patt&Eﬂ&ﬁ@li&ﬂi&!ﬂa@@ré&&ﬁeﬂn@nabﬁﬁléﬁfﬁ.aﬁemegfmhhﬁsgﬁﬁet%ter' al in a
sure manner. Disclosure of Invention In order to solve thé above problens,

a di edbecant ngartfoder Py esendph0¥e8ti6A Bppasabhyr ahist y of di-scharge
orifices arrayed in a generally straight line for applying an application

flui Chpmlmmmreaﬁeﬂio@mﬂalﬁmm@napﬁ]]ﬂcaﬁlbﬂt ehnal aapprbaaizh@@okhui d
reservoir,. wherein a brace is 27 January 2005 -- 12 provided in the

appl ineEuien #t uilt ricises et rappiLly txg eAllaages0ent Siabeehhos geaeéal Iy
orthogonal to the direction of, the
.of a hlgh viscosity from the application die to multiple
recesses of a base material wherein a constant uneven |
patternlis,formed such as with barrier ribs of plasma
display panels.
| Also, it is an object thereof to provide an apblication
apparatus and application method for application fluid‘and.a
: manﬁfacturing apparatus and manufacturing method for a baee
material for a plasma display panel,.wherein application
:skipping (isolated spots) is prevented even upon application
7 of application fluid to the base material with lattice-like
grooves formed on the surface thereof, so as to allow

desired‘paste patterns-to be drawn and formed on the surface

of the base material in a sure manner.

77Diselosure'of Invention
In order to:solve the above problems, a die according
. to the present 1nvent10n has a plurallty of discharge
orlflces arrayed in a generally stralght line for applylng
an application fluid to an object of application and an

1nternal appllcatlon fluid reservoir, whereln a brace is




.array of the discharge orifices. .The die may conprise a discharge orifice
form ng nenber whereby discharge orifices are forned, and an application
fluid reservoir form ng nenber whereby. the applicati @d Jahuarg 2008servoir is
formed, the menbers being nutually connected, and a |lid nmenber for closing
off the top of the part nenbers of the application fluid reservoir. A '
plurality of the braces are preferably arrayed in a direction follow ng
the array direction of the dischar orifices, at equal intervals.
Arrangi ng braces thus uniforn1y"igﬁroves pressure-resi stance strength of
the die in-the direction following the direction of array of the

di scharge orifices. Note that the braces may be integrally fornmed with the

appl igradvided |44 dtﬁ@saa%ﬂpiéaimﬁnmm%er&w&eaﬁ&eeﬂténafﬁgréhng to the
present invention may applied to a wi de range of technic fields, this

is padirddendy qutdr@lly ssehydidl afo apms | EREEQPLGRPSE ke for appl yi ng
application fluid to a base material, -conprising: a tabl'e for fixing base

mat erdrday aflithe rand dledrgd asrm&éw_ base material, for applying a
predeterm ned anount of application fluid to the base mat eri al ; and novi ng

neans for Thel atiievely wowipig sehe daklohaaned drg ficdifRitin)adnbe27 January
2005 - 13 " Particularly, this is optimally used with an application
' appamdtersbyhetigichadigre neiofisceés dite fhmendj omd an application
filuid ;eservoir forming member whereby the application fluid
;eservoir is formed, the members being mutually connected, |
and a 1id_member for closing off the top of the part members
' of the application fluid reservoir.

A plurality of the braces are preferably arrayed in a
direction following the array direction of the discharge
orificés, at equal intérvals. Arranging braces thus

‘uniformly_improves pressure-resistance strength of the die

"~ in -the direction folloﬁing the direction of array of the
discharge orifices. Note that the braces md; be integrally
formed with the application £luid resefvoir'forming-member.‘

While the die according to the present invention may be
applied to a wide range of technicai fields, this is
particularly optimally used with an appiication apparatué

. for applying application fluid to a base material,
comprising: a table for fixihg.baSe material; a die proﬁided
-_ffacing the basglmaterial, for applying a predetermined
 amount of application £luid to the base material; and moving
means for relatively moving the table and die 3;7

dimensionally.




perpendi cul ar to the relative novenent direction of the die need to be

| onger than the application region of application .fluid on the base
material. In order to solve the above probl ens, an ap@iJaatagr2008et hod f or
application fluid according to the present invention conprises a nethod
for relatively noving a base material and a die having a plurality of

di scharge orifices provided facing the base material and arrayed in a
generally straight line, while discharging application fluid from discharge
orifices so as to apply applicatiod3fl-uid on the base material, and
perform ng application using a die .provided wth a brace extended in a
direction orthogonal to the direction of array of discharge orifices at an
applicati Uj r Q4. fs M 1 ' Far the base naterial, a
i ght - eni %‘#&wéﬂbgsrﬁi’gt SHis 'ty ot cﬁgpfa‘égﬁﬁ‘?%rh & rality of -

SUUT REph1 Kat £GP SHfParus HRELELN | EEmEREESAES1A! Enb ORFELLIR N Surface,

and erein paste contalning a uor escent substance one col or of

red, gfdien@hieors 1% ARPLALHE AndPEmERECTEEStionCEP Pe GhYEN. WL
such a die, braces extending in a direction orthogonal to the direction of

arr atheda the B Sfe tidh LK€ Sapp BiPALYbACHeGioh NeE 2RPH1 £ad i pon f1 Ui d
reservoir, so 27 January 2005 14 strength can be inproved wth regard to

f(ﬁrce‘fm'ﬂls&img;mpemsé heattdpplacation fluid reservoir formng nmenbers from
the In order to solve the above problems, an application
method for_applicaﬁion fluid according to the present
- invention compriées a method for relatively moving a base
material and a die having é plurality of discharge orifices

- provided facing the base material and, arrayed in a generally

straight line, while dischargihg application fluid from

discharge orifices so as to apply application fluid on the
- base material, and performing application ﬁsing,a die
provided with a brace extended in a direction orthogonal to

i the direction of array of discharge orifices at an

"application f£luid feservoir formed within the dié;

For the base material, a Iight;emitting substrate for
plasma display wherein a plurality of étripé-iike recesses
or lattice-like recesses are formed on the Surface; and
wherein paste contéining a fluorescent substance for one
color of red, blue, énd green,his applied to the recesses,
can be given. .

With such a die, bfaces extending in a direction

- orthogonal to the direction of array of the discharge

orifides are provided at the application_fluid reservoir, so



I nside. Accordingly, pressure-resistant strength with regard to the inner
pressure of the die can be greatly inproved while dealing with the request
of reduction in weight and reduction in costs, and defgs jRfhRm@ls the die
and so forth can be prevented in a sure manner. Al so, providi'ng. a
plurality of braces at equal intervals in the direction follow ng the
direction of array of the discharge orifices allows the pressure-resistant
strength of the die with regard to inner pressure to be inproved uniformy
in the longitudinal direction of theggdie. Thus, according to the
appl i cati on apparatus and application nethod for .application fluid

enpl oying the die, deformation of the die and so forth .can be prevented
pp I|ed to the surface

in a sure manner the a pllcatlon fluid can be a

of 't he &9 ri’rnaﬁ"?spr({éﬂ Improvag (ot Redted TR £ercer pEes§iton§PEBt ween |

d I t fl f f bl | | .

Thag s e a‘«"%&{f%ﬁtﬁ% e e aing: agmoeCs: Comat EHed supply| ng.

t.h d _t aki t der at the _flat f th

PPl | AP AT B S ES ST WSRO RSERT SAFERERE B3R cation fluid
I I 7 f bl . Al

the tonenand tof Bhel by pgesBeor 3 Zc‘?lebglecswf’éér G6°8F Y  pes, or may be

Conf'9&&5@0%%6@@@1&%9%e%ﬁ§5§§W1WhtQh%rQ%ﬁ%%s%oggegeﬁﬁgEggﬂogn one to

anot her. "Particul arl ‘
weight and reductlon in costs, and deformation of the die

and so forth can be prevented in a sure manner. Also,
providing a plurality of braces at eqﬁal intervals in the .
qirectipn following,tﬁe difection of array of the discharge
orifices allows the pfessureareSistant strength of the die
With regard to inner pressure to be improved uhiféfmly in
the longitudinal direction of the die. Thus, according to.
the application apﬁaratué and application method for
;applicationAflqid employing thé.die, deformation of the die
and So forth.can.bg'pieVented in'a sure-manner, sq.the
application £luid can be applied’to the surface of the base

".material in a uniform manner.

Also, the spécing betﬁeeﬁ adjaéent qpﬁlication flui@
supplyipg.orificeé are preférably:all equal. That is,té.say,
with the supply flow from the application fluid supplying. |
openings beiﬁg the same, and taking into consideration the

__flatness-bf the applicationm fluid ievel, the spacing between

‘adjacent application fluid supplying_orif;ces‘are all




with the latter configuration, the plates applied one to another can be
renoved and inside of the channels can be cleansed, so the cleansability
thereof is excellent. Also, a supply flow adjustnent cont ggluavpbews for
perform ng adjustnent control of the flow of application fluid supplied:
may be provided upstreamfromthe application fluid supplying openings.

Al so, a configuration may be enployed wherein flow adjustnent control

val ves are provided upstreamof at |east one application fluid supplying
opening. of adjacent application fl&bd-supplying openings. This supply
fl ow adj ustnment control valve is a valve which may sinply serve to open
and close a valve, or to have di aphragm conponents to change the supply
flom/ovEFef?ﬁébiﬁreﬁﬂél°openlng, or to cyclically change the supply fl ow

each time there is an opportunity to supply,_ w.thout changing the supply
flow'in® one-%b%h1n AEBE%H?Wﬁ‘ adfer arharsd i iﬂﬁ%ﬂ?%ﬁWaYﬂ%eposition wher e

t he appllc I on |UId supplied fromthe application. fluid sup
openlngg 955% w?Fh?ﬁpgﬁe ﬁﬁdT?XaP?oﬁ°?££$ﬂr?%s@?vﬁpplgéﬁgbégaé§ﬁ|IIated

noved) s to h 803|t|on of rg can b ed as Iong as
ner o itageBya? Batnen! FuBERubYR] e Toso08 thats "R
Elﬁé? : Eﬂg 5QJY 1 t | é & gaé su ow fr n1eaceegf t he
ﬁuigé fED CSSP & a¥f H Qés%iaféf %ﬁ%f%uén Sne ;

application supply openi rgi ng can be

moved agnokREg @éntﬂgrfgmév&&a&% msw@ SPPLLE AR 1 Y1 datupR! Y T OW

cleansed, so the cleansabiiity thereof is excellent.

“Also, a supply flow adjustment con£rol valve for
performing adjustmeht contfol of the flow of-application
‘Fluid supplied may be provided,upStream from the application
fluid supplying openings. Also% a configuration_may be
employed wherein flow adjustmeﬁt control valves are provided

. upstream of at least one application flUld supplylng openlng
of ad]acent application fluid supplylng openings. This
"supply flow adjustment control valve is a valve which may
simply serve to open and close a'valVe,,or to have diaphragm
compohents.to change the supply flow over time for one
‘bﬁeninj; or to cyc}ically_chahge the supply flow eaeh.time
there is an opportunity to supply, without changing the
_sﬁpply ﬁlow in one opening. According to such an
configuration, ghe position'where-the application fluid
isupplied from the application.fluid supplyingropenings _
emerges within_the aﬁplicetion.fluid reservoir can be
.eecillate¢ (moved). That is‘to say., the position of merging

" ¢an be moved as long as there is change (at each time of




of at |east one of adjacent application fluid supplying openings. Thus, -
application fluid which is pooling or which would pool at the nerging
position can be oscillated, so there is no marked charyelanuaty2906i scosity
of the application fluid, and no application irregularities. occur. Al so,
the position of nmerging can be noved with a different formfromthat
descri bed above. For exanple, a structure may be enpl-oyed wherein the
plurality. of application fluid opefl' ngs are divided into two groups, and
wherei n a tournanent--1|adder-shaped channel is fornmed for each group. That
Is to say, the flow supplied fromthe application fluid supplying.
openings in the sane group are matched by each of the -
t our nammipply  addeoveapaheghamndife dMMDstintiScomtrdéDatai@are@ppl i cation
fluid supplying openings are linearly disposed; and that the supply

openi ndheasappliyafdow riohe eaictieroOftHe dPppXlcdtion THESEd ag@pstiyAmied into
two groups of (r) and (D, and O and (r), each of the groups formng

t our nampeninggder Adlsapedhehposditson Adt aakqigly ,canpd ymépydeadade to four
pl aces sinultaneously, or to (r) and .0,. alone, or 0 and (r) alone. In

t he ' evend Bisathenppliy ichamgde ino the( @ppdriddlieamEXRidnchiyly fuary 2005 -
17 sinmultaneously, places where the application fluid nmerges (interfaces)
occur Bé&t Rkedeegéhorpppricadiesentuiappddsstiiony £lspehi supplyihd he

applicati-on fluid discharged therefrom causes application irregularities.
Accordpﬁapi;.,ng]si.rs{[‘hus,- application fluid which is pooling or which

would pool at the merging position can be osgcillated, 56
there is no marked change in _t‘he ﬁiscbs.ity of the

" application fluid, and no épplication irregularities occur.

Alsq, the position of mergingAcan be moved with a

different form from that described above.. For. example, a
structure may be employed wherein the plurality. of

: application fluid openings é;re divided into two groups, and
Where:i_.n a to-urnan.lent-ladder-—shaped channei is formed for.

' each group. Thét is ‘tq sajr, thé ‘flow supplied f£rom the‘
'a_ppl-ication fluid supplying openings in ‘the 'same group are

- matched by each of the tournament-ladder-shaped channels.
Now, let us say that four Va.i_)p.licatio'n fluid éupplying
‘openings are linearly dispdsed; and ﬁhat the supply openings

. are a-rrayed in the oxder of ®, @, @, @. These are divided

" imnto twolgroups of @ and @, aﬁd €) and @, each of the -

_ ‘group's forming f;ournament—i&ddet*-shaped channels. |
Accordingly, supply may be inéde ‘to four places‘
g'_ifnultane'ously, or to ® and @, aldne, or @ and @ alone.

In the event that supply is made to ® and @, and & and ®




supplying from(r) and OO alone in order to nove (blur) the place of
mergi ng causes a nerging place to occur between D and 0, but there is no
-supply fromQOO and (r) , so the application flui.d floay Jaauaydo0® and (r)
over tinme, and. the interface where ' and OO nerge also noves and is
blurred. This does away with application irregularities. However., in the
event that supply is made fromi(r) and OO alone indefinitely, the
application fluid does not readlly,;lom/if the viscosity thereof is high,
so the application fluid at the 3 ‘and (r) side may run out, .or the fluid
| evel may greatly differ between the (r) and O side and the 0 and si de,
whereby faulty application occurs.. Accordingly, to prevent this, the

suppl y g %ﬁm&%ﬁﬁe%ﬂsﬁ%he%ﬂa%e%elmx@%é‘ QP IQAG dy Luithadedgas in the

event that supply ffom(r) and OO alone and OO and (r) alone is continued

a cert giR+a¥WFRee sy’ codirmMetiectl (RICIAlRIpLiddE oieiuigl pefpliydmgoves each
time,  and application irregularities do not. occur. Note that while the -

mul ti phpeanRly, CahidorHd Wphi1SurplivmElarid idescHhmeed itmreatasor i bed as bei ng
divided into two groups, but any arrangement of two or nore groups nay

used, aadskle appTE cadid agesqdmiiaiehi ai methoxAnAnuarfizz@os 18 O, a
conflguratlon may be made wherein four or nore of the application f|UId

suppl yisagpagenigngs-oar € pandi @echlcaved inwrerdsm tia meard \( bdivspPoddxe appl i cati on

f|UId supplying openings are alternately divided into two groups, wth a

: place of merging causes a merging place to occur between ,
and ®, but there is no supply from @ and @, so the
application fluid fiows toward @ and @ over time, and tﬁe
interface where @ and @ mérge also moves and is blurred.
This does away with application irregularities. However, in
the evenf that supply is made from @ and @ alone

| indefinifelf, the application fluid does not readily flow if

. the viscosity théreof.is high,.so the application fluid at '
the @ and<3 side maY run out, .or the fluid level may
greatly differ between the ® and ® side and the @ and O
side, whereby faulty applicatlon occurs. Accordingly, to
prevent this, the shpply is then switched to being made from
® and @. That is,fin the event that supply from O ande
alone and Cland_C)alone is cdntinudd a cgrtain number-of‘-
_fimes or'aiternately, the mefging‘position moves each time,
and application‘irregularities do npt_odcur. Note that

_‘Whilé the'mulfiblé application fiuid supplying orifices have
5een described'as beingidividéd inﬁo two groups, but any
arrangement_of two or more grbups may used, dnd the samé

advantages can be obtained.




t our nanent - | adder - shaped channel being fornmed for each group. .That is to
say,. in the sane manner as that described above,  in the event that there
are four application fluid supplying orifices, .(r) &idafuary220805(c) and
(r) are grouped and connected . by tournanent-|ladder-shaped channels. _
Accordingly, four places may be supplied sinultaneously, or supply may be
made from (r) and O alone, or (c). and (r) alone. In. the event that the
spaci ng between (r), (c), OO, and (rﬁ'is the sane, first , in the event
that supply is nade from (D .and 0 al dfe”, the' application fluid nmerges at -
the position of G In the same way, in the event that supply is nade from
(c) and (r) alone, the application fluid merges at the position of (r).

- That is to®ay,a sti Wi TN nRde 198 aRdé | (harald Hluradssso p(% cat.i on
irregularities. to occur at the merging position therebetween ?%c %, but in
the. evem applicappby fhub@deuppiyihfeopbhehgsr avR HLeyiand, (Pha the-
mer gi ng position which .occurred earlier is forcibly perturbed (noved)., so
no ..apprexsin ochineaxhyl dispoesd ospplicasivht Bluhe eappigingdescription,
continuing supplying from(r) and OO.alone and (c) and (r) alone a certain
nunber Fenings ave Alieermpedtly dividedfintentwoAysoupshiwiewndiguration is
advant ageous with 27 January 2005 - 19 regard to flattening the fluid

| evel , IEHRR eladdetreshanrs echieneel bbeivgnfoguedt ifor. edbihl griohe .Spaci ng
‘between_(r),. O and (r) has been made the sane to facilitate description,-
the pr TvéhtSdBh i1 ddie raae inanner oas htkat described above, '

dn vthe event that there are four application fluid supplying

orifices, @ and @, and @ and @ are grg&uped and connected

by tqurnament—ladder-—shaped channels. Accordingly, fouﬁr

pPlaces may be supplied simaltaneously, or supply may be made

from @ and.® alone, or @ and @ alone. In the event that
the spacing between ®, @, @, and @ is the same, first, in
the event that supply is made from ® ar;d ® alone, the
étpplicat_io_n fluid merges at the position of @. In the same -

way, in the event that supply is made from @ and @ alone,

the application fluid merges at the position of ®. That is
to say. supplying fr_om one group' (@‘.and @)' causes
. application irregulérities_ to ;)ccur at the merging poSif:ioh
. therebetween (@), but in the event that supply is made from
the other group (@ and @), ‘the merging position which
occurrec:i_ eérlier is fbrcibly péfturbed (moved), so no
aﬁpli‘qation irrégularit‘i.e's occu}:. As wit-iz the earlier
Qesbripi:ipn, conf:inuipg supplyiné from ® and ® alone and. @,
aild-@ alone a certain numbef' c;tf tiin_es or'alternately, is

'.s_ufficj.ent. Also, thi_s ‘c_onf_igurati'on is advantageous with



Directly supplying at a later time to a position where nerging occurs at a
prior tinme can forcibly perturb, but the nerging position can be
sufficiently noved near the position of nerging, as V@&l JanudlyaBp5supply
fl ow adj ustnent control valves for performng adjustnment control of the
supply flow .of the application fluid may be provided upstream of each of
t he tournanent -1 adder - shaped channels of the two groups. The supply fl ow
adj ustnent control valve is a valve which may sinply serve to open and
close a valve, or to have diaphrakintonponents to change the supply flow
over tine for one opening. According to such an configuration, supplying
.from each group or stopping thereof can be easily perfornmed. Also, the die
accor dkégatd® t416F IOSSHEng "Med £ DR dBYe el , CRNTéat Syl t8 LR plurality of
di scharge orifices linearly disposed, and the, plurality of application
fluid e YietFfivad doneadqlyaelsny edimila ﬂe@eégééynﬁaﬁ&d:@én r@nner  with
the array direction of the discharge 'orifices. January 2005 2.0 Such an
appl i c@t,i @, appRr@t nasf beeapphideatthen shinei donencifidibiter conprise detecting
means for detecting the anount of application fluid within the application
- flui d desaripiionf thdiepxbsenwheneentappl ieahbenrektirdcitedswpplithed.from
the. application fluid tank to the die by controlling the supply flow
adj ustiaractigntsupdplyding: adf & heatappl tioed i ton 4 |posdi tiei wassrd he application
fluid tank and the die according to the detection results of the ~
appl i eeanaind |agapzs@inte pyior time can forcibly perturb, but the

merging position can be sufficiently moved near the position
of merging, as well. Also, supply floﬁ-adjustmentrcontrol
valves for performing adjuétment control of the supbly flow
.of'the-application fluid may be proVided'upstréam of eéch of
.'fhe téurnamentmladder—shaped channels of the tw0'groups. |
The supplj-flow adjustment éontrol valve is a valve Which
may simply éefve to open and'clése a éalve, or to hévé

diaphragm components to change the supply flow over time for

one opening. According to such an configuration, supplying

;.from each group or stopping thereof can-be easily performed.

Also, the die accérding to the present invention may be
¢onfigured with the piurality_@f dischérge orificesAlinearly,
disposed, and the plurality of application fluid supply

- orifices-linéariy arrayed in a genefally'paréllel maﬁnér

with the array direction of the discharge orifices.



' of neans for detecting the application fluid amunt mnthln t he
:ESFPLStion fluid reservoir is using a sensor for dete;;;gg ;Bgﬁ
application fluid | evel height. Such an application a@s f ?ﬁrin e
application fluid is particularly advantageous for manu acf tu?ig .
di splay panel base material. That is to say, with the nanutac e gresent
apparatus for plasma display panel base material accordlnP ﬁ{ tfln

i nvention; the base material -is a plasma display panel lig em ; g
base material, and wherein the appld4®ation fluid is paste COﬂt?lnldg

fl uorescent substance powder for emtting |ight of one color of re
green, or biSYEDM &Rd apmddeiat iche aypitaatd dompaAlda i @MRHeMed o

[ ' The appllcatlon nethod for
applicati paratus such as descri bed above.
aBBI i cg‘{qlbtﬁ‘?ﬁplﬁ%‘%ﬁ?r dakpcting heeqnestonr deventing t1se aam@mit©dy# O

| yi ng appl i-cation-.
applyi l.i.cati fluid to a base material, by supp
flogi é %&’6’ %D fg'éﬁdor‘r”fqll}rrﬂ %mgpkmt;mn cElwid dressdmanding o pl ural i ty

h

[ rel at.ivel novi n the die and base naterial w't
?Ledldise@il%am ngr ghl 9%3_ Jfl%grlf 3 J%Uég Jfﬁ‘aﬁlﬂ?ﬂe&r? aiar;ondltswaa;g:c)lngl 9

' i h di,sc e orifices of the die, an

ZBB: : gagbg%c e g £ Eat% eltt?at gzﬂle \HYerCé’IDrFWéldHSE Uhes sappllyral ity  of

cation fluid being
i ff%b?ﬂa?{asﬂgﬂéﬁ.@ﬁhéw%ﬁg%%sgg 0 RS o co o 1101
supplIBdtﬁé@ﬁ1QﬁéhaﬁﬁliB§tlon fluid tank and the die accordlng to
the detection results of the application £luid amount An
| example of means for detectlng the appllcatlon fluid amount
within the appllcatlon fluid reservoir_is using a sensor for
‘detecting the application fluid'level height.
| Such an appllcatlon apparatus for application flu1d is
partlcularly advantageous for manufacturlng plasma display
panel base materlal That is to say, with the manufacturlng

apparatus for plasma dlsplay panel base materlal according

to the present 1nvent10n the base materlal is a plasna
dlsplay panel llght -emitting base materlal and wherein the

appllcatlon fluid is paste contalnlng a fluorescent

substance powder for emlttlng light of one color of red

green or blue, and Whereln the application apparatus

employed is an appllcatlon apparatus such as descrlbed above—
The appllcatlon method for appllcatlon fluid accordlng

to the present invention is a method for applylng

appllcatlon fluld to a base material, by Supplying

.appllcatlon f1u1drfrom an appllcation~f1uid supply source to

a die having a plurality of_disCharge orifices, relatively

moving.the die and base material'with the_die facing the




application fluid supplying openings nerges wwthin the application fluid

- reservoir does not remain at a certain fixed positio&7‘§o as P@ apply the
application fluid. Wth this nmethod, the flow of applicaepgﬂye ?d

supplied fromeach application fILUéE;ppplying opening of the plurality of
application fluid supplying openings may be changed over tinme, so that the
position wherein the application fluid supplied fromeach of the

appl i Cald< ik lABHAr 112080 rgidly dpgdidldhiSWIP!sidi% GRGR] g Mer ges wi thin
the application f luid reqervolr &)es. not remain at a certain fixed

posi t1 @lisolaz@e ‘ciadidedndil RPldGAl AN dgpiyhpRipdiadagn each
application f luid supplying opening may changed. éach time supplying is
per f or mAGiian tohe heOWase afaterriNeatitgaRP HeAld RN s aa@;rlldx%atiit%n fluid to
the base material and supplying of application fluid to within the

appl i catfi appilivatites@ivdid suppiitey dipeniseyd hatithheppasidaitaenwher ei n the
application fluid supplied fromeach .of the application f |uid supplying
openi ndduddr ped.ngi tshepmp ltilec dmplsivedi iao mannigird thederthel poddedon Not remai n at
a certain fixed position. Also, the application nethod for application
fluid whereid thet @ppld cptdomntt Liudde suppd diesl £omst leadhf of shepl yi ng
application fluid froman application fluid supply source to a die having a
pl ur al PPPléragienh&dyddospbdadngr epgningsy mepgeisnyithdnditbeand base,
material with the die facing. the base naterial, discharging application
flui d APPdALakdon fluid reservoir does not remain at a certain

gixed position, so as to apply the application fluid[

With this method, the flow of application fluid
supplied from each application fluid-supplyiﬁg opening df
‘the plurality of application £luid supplyihg openings may be
changed over time, so that the position wherein the = -

application fluid supplied from each of the apblication




di scharge orifices of the die, and applying application fluid to the base
material, wherein application f luld. -is applied using the' die described
above for the die. Wth thi's nethod, the flow of appk¥Fdabuan2005 ul d
supplied fromeach application fluid supplying opening may changed each
time supplying is performed in the. course of ..repeating application of .
application fluid to the base material- and supplying of application fluid
to within the. 27 January 2005 -. 22 application fluid reservoir of the
die. Also, in the event- that the mid%iple application fluid supplying
openings are divided into two groups, the supply of. application fluid
fromthe application fluid supplying openings of each group nay be
alternately switched each tine supplying is performed in the course of

r epeat Tl b FIRRIY B9 Prepbrge mebges | within othéeappbicaaten i fluiahd

suppl ying of application fluid to wthin the application fluid reservoir
of the THSETVRLY Qes tnak renpppypfigacreapine fixed posidibnom Biso,
application_ fluid supplying openings of each group nmay be continued two
times 3&%%%2“ fof | ﬁ?gcwﬂ?}h thaid prelird akromeach apnlkigattiony

r epeat 1%%ih eag$ of the groups. Al so, supply of application fluid from
‘the appticat iR s‘iﬁfd%;ff-%d“a%p%‘?ﬁ‘%%d diadhet Hro upPrkipiglg) i
appl i catiQn j rqm the application fluid S | yi ng openi ngs of the
ot her gr oup,ﬁelas%cg{oltgmofcoaup ‘?pcoaiici%ef‘i'???tiﬁ?ﬁ fEPQﬁl#’?ch%tJéﬁbqucat ion fluid and
application fluid to the base material and supplying of
application fluid to within the‘appiication fluid reservoir
_df the die, so that the position wherein the application
fluid supplied from each of the appiication'fluid supplying

Openings merges_ﬁithin the application fluid reservoir doeés

not remain at a certain fixed position.
Also, the application method for application £fluid
according‘to_the present invention is.é'method'for supplying

_iapplication fluid from an application fluid supply éource to

a 6ie having a plurality of discha;ge orifices,-rélatively
. Woting the dié and base material with theldie facing the.
base material, discbarging application'fluid-from the
'diSGharge'érificeéAof the die, and applying application
fluid to the base materiai,-wherein applicatioﬂ £luid. is
_applied'using the die describéd above for the die. |
’/Hith this ﬁethod. the-flqﬁ'of appliéation_fluid
'_1$upb1iéd from eéch application f£luid suﬁp;ying openi#g_hay
fchdnged géch time supplying is performedrin the.courée of
-_fgpeéting épplication of application £luid to the tase

‘material and supplying of application fluid to within the



suppl yi ng openi ngs of both groups, may be repeated with a constant nunber
of tinmes and cycle, Wth such an application nethod for application fluid,
the anount of application fluid within the applicati o@7fJeouaty 2088er voir of
" the die may be detected, and application fluid may be supplied to the die
based on the detection results The manufacturing nethod for. plasm

di splay panel base .material according to the present invention is a

nmet hod wherein the base naterial is a plasna di spl ay panel [ight 27
January 2005 23 emtting base materfal wherein the application fluid is
paste containing a fluorescent substance powder for emtting |ight of one

color of red, green, or blue, and the nethod conprises a step for applying

appl i catippl idatiidn Fing @ reabevweide s ihes @npl | Atd PN IRIHR eveni’e Pl asma
‘di'spl ay panel according to the present invention uses t he plasma displ ay

panel babetnuher mail tipaeubapiucad inn #NedeidlEese ded mRovs.e Al so, the
application nethod for application fluid accordlng to the present

i nvent i dAviided rmttlhodwbogrouplsat ithel suppliyn® @ Agaa dmtien a1wsleer ein
stripe-shaped vertical barrier ribs are formed on the, surface of the base

mat er i aframdther appddightianr fauigd Isuiprawiing apeeighls efualach iggodp | over

than the vertical barrier ribs are formed iri a
‘may be alternately switched each time supplylng is performed

inrthe course of repeating application of application fluid
to the base material and supplying of application f£luid to
within the application fluid reservoip of the die. At this
time, supplying.of~application fluid from the application
flﬁid supplying openings of each.group mey be continued two
times or more,_following which the supplying action is
alternately.repeatedrwith each of fhe groups. Also, supplf
of application fluid from the application fluid suyplying.
_openlngs of one group, supply of applloatlon fluld from the
appllcatlon fluid supplylng openlngs of the other group, and
. supply of application fluid from the application fluid
supplying openlngs of both groups, may be repeated with a
constant number of tlmes and cycle
Wlth such an application method for application fluid,
the amount of applicatiop fluid within the appliCation fluid
-reservoir 6f the die'méy'be defecfed‘ and application fluid
may be supplled to the die based on the detectlon results.
: The manufacturlng method for plasma display panel base
material according to the preSent invention is a method

wherein the base materia; is a plasma display panel iight—'




direction generally orthogonal to the vertical barrier ribs and a die
provi ded facing the base material, while discharging application fluid
froma plurality of discharge orifices provided on th&7daatary 26fr eby
applying application fluid to selected grooves between the vertical

barrier ribs of the base material, 'wherein a.dianeter (D) of the

di scharge orifices of-the die, the height (Rh) of the horizontal barrier
ribs, and the spacing (C) between a face having the discharge orifices of
the die and a bottomface .of grooved3fornmed by being enconpassed by the
vertical barrier ribs and horizontal barrier ribs of' the base 27 January
2005 - 24 material, satisfy the conditions of D+ Hh < C. Also, in the
event that the dlscharge orifices of the die are formed with a _
non- Clrcuﬁﬁgi§ﬁaﬁébaﬂﬂIMﬁtﬂﬁﬁalu(NﬁeréiﬁﬂtﬁéﬁhﬂﬁyyydﬂldﬂIE@E% ns. (B') of
the dlschar%e orifices follow ng the direction of application 3§ t he

appl i cat | BAStE| gratadnisay a lfdmmaﬂ:dexﬂn%ﬁﬂﬁﬁ:é"?oﬁd@r Ao30 endiL1Qpder to
sol ve thelabgve probl ens, another application net for appllcatloﬁ fluid
accor di nglt82net pReseptlomednmedn grleat,vely bIOES aaabase HREELEA!

wherei n: strlge shaped vertical barrier ribs are fornmed on the surface- of
the base. “RBPEFFEF andte&Pdferprovilddast appadcahdohageunat aial, aphi | e

- di schar gi plication:.fluid fraoma plurality of discharge orifices
provi ded %ﬁ ?g b%?%rlgﬁ@r€891lcatlon method. o ,

The plasma display panel according to the present
1nvent10n uses the plasma display panel base materlal
manufactured by the method descrlbed above.

‘Also, the appllcatlon method for appllcatlen fluld
accordlng to the Present invention is a method for
relatlvely moving a base materlal wherein stripe- shaped
vertical barrler rlbs are formed on.the surface of the base
material and horizontal barrler ribs hav1ng a helght equal

-to or lower than ‘the vertlcal barrler rlbs are formed in a
'1 dlrectlon generally orthogonal to the vertlcal barrler ribs
_ and a dle prov1ded facing the base material, while
'dlscharglng application fluld from a pPlurality of dlscharge
orlflces provided on the die, thereby applying applicatidn
- fluid to selected grooves between the vertlcal barrier rlbs
“of the base materlal whereln a diameter (D) of the ‘
dlscharge orlflces of the dle the helght (Hh) of the
. horizontal barrler ribs, and the spa01ng (C) between a face
,hav1ng the discharge orlflces of the d1e and a bottom face
;of grooves formed by being encompassed by the vertical

barrler ribs and horlzontal barrier rlbs of the base




appl ying application fI uid to select ed grooves between the vertical
barrier ribs of the base material, wherein the relative velocity (V) -
between the base material and die and the discharge 2élacuary206s of the
application fluid fromthe discharge orifices of the die satisfy the
~conditions of O < Vv s 1. Note that the horizontal barrier ribs having a
hei ght equal to or lower than the vertical barrier ribs may be fornmed on
the base material in a direction.generally orthogonal to the vertical
barrier ribs. Also, in order to sotvétthe above probl ems, another
“application method for application fluid according to the. .present
~tnvention relatively. noves a base material wherein 27 January 2005 - 25
stripe-shaped vertical barrier ribs are fornmed on the surface of the base
mat er i aMadifFialdi saidafivdde ann ttiens s @ matlr i<alG. whil e di schargi ng
application fluid froma plurality of discharge orifices provided on-the
di e, thereby?Al&Ppl $Pnfhappvead: ithatf thieddischarget edificeveofbthneen t he
~ verti-cal_barrier ribs of the base material, wherein the area (a) of

. di schar §d% a6 EOXmed fHEyiae Doy HiRewiads shapsti difalls aud£icAends grooves
formed gltwe the vertlcal barrier rlbs satisfy the conditions of 0 < a/A

s i, sai a&p%%l g parErTsonsy (B). gfpitheadisrbargied ordifiigeshe die. In

order t | ve th ab ve prabl e t her appl i cation_met hod for
appl i cation T |gd%5‘c?cglr1 CFHO8 {%'e gf&é’ﬁttﬁoﬁ‘vé’ﬁt thf PPPILCA AP Dves a

base nakﬁh ﬁlsng y the conditions of B + Hh ¢ C.

Also, in order to solve the above probleme, another
application method for appllcatlon fluld according to the
present invention relatlvely moves a base material whereln
stripe—shaped vertical barrier ribs are formed on the
surface of the base material and a die provided_facing the
base'materiel, while'discharging application fluid from a

plurality of discharge orifices provided on the die, thereby

applying application fluid to selected grooves between the.

vertical barrier ribs of the base materidl, wherein the

' relative velocitY'(V)'between'the base matefial and die and
the discherge veiocity {v) of tﬁe application_fluid from.the
discharge orifices of the die satisfy fhe conditions of 0 <

. V/v s 1. Note that the horizontal barrier ribs having a
'helght equal to or lower than the vertlcal barrier ribs may
be formed on the base materlal in a dlrectlon generally

. orthogonal to the vertical barrier ribs.

| Also in order to solve the above problems another

appllcatlon method for appllcatlon fluid according to the

‘present invention relatlvely moves -a base material wherein



stri pe-shaped vertical barrier ribs are forned on the surface of the base
mat eri al and horizontal barrier ribs having -a height equal to or- |ower
than the vertical barrier ribs are formed in a direcfdanupmaeed |y
orthogonal to the wvertical barrier ribs and a die provided facing the base
material,' while discharging application fluid froma plurality of
di scharge orifices provided on the-die, thereby applying application fluid
‘to selected grooves between the vertical barrier ribs of the base -
~material, wherein the area (a) of-d#&charge-orifices of the die,
cross-sectional area (A) of grooves formed between the vertical barrier

. ribs angg igrabah Partighibhsrikherhglkolt-«( t Ltical barrier
‘ribs, ther?g%gth L) -of the appIF%atlgn dlgggtﬁéﬁﬂ%?'gghxgry 2005 - 26

bet weenseragonsal +har phss hiabsribheafai ghﬁlgHB}:onLdblaefa@ghﬁzQﬂEal barrier
ribs, the length (Lh) of the application direction of. one horizontal

bar“fﬂbﬁ$é)méiﬁkiﬁﬂ rﬁhiDE(Kiscﬁ&rQﬂﬁblQéblQBaﬁﬂBHntleHWQQBmaasUbStrate
wi th horizontal barrler ribs and a substrate Wwith no horizontal barrler_“

-ribs, pmhtrastity hef falsonhnge conflfitensprbyiand 62) theaaﬁleapﬁheﬁabyon
apparatus. for application fluid using the die. K=1 ‘(Hh/H - (Lh/(L
+ Lh)) apglpiy applkedjien If1{P] tolsmedbedeed’ gﬁosoéyebeheeahovneproblens
anot her application apparatus for application fluid according to the ~
pr esentVeiigith dmreler i XAy ovidse abdpasonaberiahl wherein the area

{a) of discharge orifices of the aie and the cross-sectional
‘area (A) of grooves formed between the ﬁertical barrier ribs
satisfy the conditions of 0 < a/A = 1,said application apparatus for;

-application fluid using the dic.

In order to solve the above problems, another
application method for application fluid accerding-to the
present inventioe relatively moves a base material wherein .
stripe~shaped vertical barrier ribs are formed.on the
‘surface of the base material and horlzontal barrler ribsg
hav1ng ‘a helght equal to or lower than the vertical barrier

* ribs are formed in a direction generally orthogonal to the
Vertical ﬁarrier ribs and a die_providedffacing'the'base
materlal while dlscharglng appllcatlon fluld from a

7 plurallty of dlscharge orlflces provided on the -die, thereby
applylngrapplecatlen fluid to selected grooves between the -
Avertieal barrier ribs of the base materiel; wherein the afea
‘(A) 6f discharge-orifieee of the a;e, crose~sectiona1 area
(&) of grooves formed-between the vertical barrier ribs and
horizOefel‘barrier ribs, the height (H) of the vertical |

barrier ribs, the length (L) of the application direction




- using the

stripe-shaped vertical barrier ribs. are farmed on the surface of the base
material and horizontal barrier ribs having a height equal. to or |ower
than the vertical barrier ribs are formed in a dlrecﬁﬁéﬁnﬁﬁhéﬂgily,
orthogonal to the wvertical barrier ribs and a die provided facing the base
material, while discharging application fluid froma plurality of

di scharge orifices provided on -the die, .thereby applying application
fluid to sel ected grooves, between the vertical barrier ribs of the base.
material, wherein a dianmeter (D) of2¢he discharge orifices of the die and
the spacing (C) between a face having, the discharge orifices of .the die.

"~ and a ﬁ)ttomf ace. 1Ozfo ;5?\4? ,{)Oé’ltfelchps}/ bﬁﬁ@%tﬁgﬂggéﬁﬁ?d Byihbe vertical

barrie e??%s ant’ horizo6 arrier ribs of se material are
- stipul 'y y&ﬂ%i h {18) db@n@ﬁ@rc§, 4peokei ght
(Hh) o?‘cﬁ% (hg{r%? zg)?\éta ‘Barrier i e%gn% tﬁe spaci ng ( 5)légttisfy t he

~condi ti éﬁflo[& oﬂbnér&} ziﬁitqﬂaﬁmx}@éf%mtm& f0e apptécakjon fluid

Al'so, 1n order to solve the above probl ens, another

appl i caid ofp APRAELHS dffurAPldtGalddh fdub s paeorwifig horihental
present-invention relatively noves a base naterial wherein stripe-shaped

verticalahialdd eFivd nd@re f@ssechesn vheh aur haed zohthhe dzasdematdmisal and -a
die provided facing the base material, while discharging appllcatlon f|UId
from a spltiremy tiheofe odilsnhiargecndiftiicass priovi aed o) t ¥l ARk CA RAPBER S

appl yi-ng application fluid to sel ected grooves between the
PRy f(?r ;ap{:)) ation fluid using the d}e g

K =1 - (Hh/H} - (Lh/{(L + Lh}) _ v (1)
0 < a/(k-a) =1 - - (2)
In_order'to solve thg above.problems, another
application apparatus for application fluid accoxding to tﬁe
" present invention relatively moves,a_baSe material wherein
stripe-shaped vertical barrier ribs are formed on the
surface of theAbase,material-and horizontal.ba:rier ribs
-uhaving a height*equal_to or lower than the vertical barfief
ribs are formed in a direction génerally.qfthogonal to the
__vertiéai barrier_fibs and.a.die'prOVided facing the base
material, while discharging applicatioﬁ'fluidffrom_a
plurality of discharge orifices provided on.tﬁe die, thereby
-applying application fluidrto‘selected grooveé between fhe
vertical barrier ribs of the_base‘ﬁaterial, wherein.a
‘diametef (D} of the-discharge_orifices of the die and the
sﬁacing_(c) between a face having:the disdharge orifices of
-the die and a bottom face of grooves formed by being
' encompassed'by the veritical barrier rips'and horizental

_ barrier ribs of the basehmaterial are étipulated such that




" appl i &a

vertical barrier ribs of the base material, wherein the area (a) of :
di scharge orifices of the die is stipulated such that the area (a) and the
Dross--sectional area (A) of grooves formed between t & Jaspaiy@@05barri er
ribs satisfy the conditions the die. of 0 < a/As 1, said application

met hod for application fluid using Further, in order to solve the above
probl ens, another application apparatus for application fluid according

- to the present invention relatively, noves a base material wherein

stri pe-shaped vertical barrier ri 7dre formed on the surface of the base

.material and horizontal barrier ribs having a height equal to or |ower

than tte diemtdtwat (v itwre Mdigtar e Hioy n@tl the anei-i26htan papekall y
orthogonal to the vertical barrier ribs and a die provided facing the base
mat er iTHLS wnde tdies cipercgimy (app! iscettiofy 2Fhd asomd ¥t 26R5 38 pf kuizd from a
plurali qu of discharge orifices provided on the die, thereby applying.
oteid snpligatos wethed o @rpliaior duidyesingba diene vertical barrier ribs of
the base material, wherein the area (a) of discharge orifices of the die
Is stipul ated,siishotrlar thesalea tap, abodes pseeilennl @Aidmhdir) of grooves
formed between the vertical barrier ribs and horizontal barrier ribs, the
hei ghtappHi.ceft ibhe appattadals IFanr iagplriides; idihef lenytdcddydidgt be ehpel i cation
direction between horizontal barrier ribs, the height (Hh) of-the
present invention relatively moves a base material wherein
stripe-shaped vertical barrier ribs arxre formed on the
- surface of the base material and a die provided facing the
base material, while discharging application fluid from a -
plurality of discharge orifices provided on the die, thereby
applying application fluid to selected grooves between the
vertical barrier ribs of the base material, wherein the area
(a) qf discharge orifices of tﬁe die is stipulated such that
the area (a) and the cross-sectional area (&) of grooves

—formgd between the vertical barrier ribs satisfy the

conditions of 0. < a/A = 1., said application method for application fluid using
- the die.

Fdrther, in oxder to solve the above problems,
another application apparatus for applicatiqh fluid
. according to the présent invention relafivelyfmoves a base
‘material wherein stribewshaped vertiéal barrier ribs are
formed dn-the surface of thé.basg material and horizonfal
barrier ribs having a height equal to or lower than the’
vertical barrier ribs are formed in a direction generally
oftﬁogonal fo the vertical barrier ribs anﬁ a die provided

“facing the base material, while discharging application




hori zontal barrier ribs, the length (Lh) of the application direction of
one horizontal barrier rib, and the ratio (k) of application amount between
a substrate with horizontal barrier ribs and a substra®é Jahudry200Hori zont al
barrier ribs, satisfy the followng conditions ( 1) and (2), said
application nmethod for application fluid using the die. K= -1, - (Hh/H) -
(Lh/(L.+ Lh)) ...(1). O <'a/(k-A) s 1. ...(2) Wile the application nethod
‘and apparatus for application fluid according to the present .-invention.
may be applied to a wide range of2& echnical fields, this is particularly
optimally used with an apparatus and nethod for applying application fluid
of a fddtid dgwmienipAyralitiyuoresbenthahistanceides Preveakar oaf thed, green,
or. blye, to a plasma display light emtting substrate. Wth an
app! i G3€i-ofhesEhyd 2BRYApparRPld dadriomamilvchti@nsd1 ek teaughodsedescr i bed
~above Ehe di anet er g;» 27 January 2005 - 29. of the discharge orifices of
the dPEYRE™ kbengpghicplnbasrierha iy iofortttel Heare imateibsiand the spacing
(O b% ween a dischar?e orifices formng plate of the die and a bottom
face Orc§fddvélerarfad(el ehRedierhpege warifiioes idfs thnel dberigontal barrier
ri bs gt.ggiagg e na%e{ia must satisfi the conditions of D+ Hh < C The
past e-states aépf?ﬁ t 3RE Fhei 8ranrsén F g€ OBsomecitd adiask rarep ngA bri f i ces
has a02hgRGovblatolie SNSLRALLY HASNEDGRY LRdately fol 1 ow ng
hqpizontal barrier ribs, the height (H)'of the vertical
barrier ribs, the length (L} of the application‘direction
- between horizontal barrier ribs, the height (Hh) of.the
horizontal barrier ribs, the length (Lh) of the application
‘direction qf dng horizontai barrier rib, and the ratio (k)
Qf application amount between a substrate with horizontal-
barrier ribs and a substrate with no horizontal barrier ribs,

satisfy thg foliowiﬁg conditions (1) and {2),smdappﬁmﬁkm1nahod
“for application fluid using the die. ' “
K = 1 - (Hh/ﬁ) * (Lh/(L + Lh)) -t (1)
0 <'a/(k-R) = 1~ *e0(2)
. While the appliqatibn method and appafatus-for
application fluid-according to the present invention may be
applied to a wide range of technical fields; this ié
particularlf optimally.used with an épparatus and method for
applying,appiication fluid of a pasté containiné a
.£luvorescent substance for one color of red, green, or;blué,
to ‘a plasma display light emitting substrate. | |
With an application method and apparatus for

applicatioﬁ fluid such as described above, the diameter (D)




application, i.e., maintaining the formof the discharge orifices.
Accordingly, in the event that the dianeter of' -the discharge orifice is
(D), the risk of the application fluid follow ng appli Catiaaeagdoesi ng to
the discharge orifice formation plate of the die is resolved in the event
that the sumof the dianeter (D) and the height (Hh) of the horizontal
barrier ribs is not smaller. than the spacing (C).. A so, in the event

that the discharge orifice of the die is anon-circular shape, the problem
~of the discharged paste, adhering~te9the discharge .orifice formation face
of the die is resolved in the event that the opening dinmensions (B) of

t he discharge orifice following the direction of application of the

appl | cabt oL | o1 ciidkis! dpt BRoEONE! 1ARSAPL Bud Hhe iafl Sim) heer el ative

velocity (V) between ase nmaterra g% vel ocity

(v) of ¢he ﬁ@ﬁié&ﬁﬁ&?r‘béfﬂigrff?ﬁkt?ﬁgdtﬁ%/r‘%ﬂéle{;TLt?eéeg%éé? ;?t',Sfy 27

January 2005 - 30 the conditions o e’ pas

appl | Cadi@thatddl o0 26681 86chi A§MpibEL b2 ChRE UALG GhalLoEsLbeRdS 1h. - the

direction of relative novenent between the die and base material. Al so,

there iSa¢deopogsodids tHothad dHetnaPpbi-cataPNLE Hidr M-l S6§P across the
di scharge orifice formng plate due to the relation between the bendi ng of

the pasierinshtdie bt pdi |iilys 05 t fige fBESe Ohatdifi &l SHISE dfatDidi ce forming
plate havi ng the discharge orifices.

the condltlons of D + Hh < C. The paste—state'application
fluid discharged from the discharging orifices has a shapé
vthat is generally unchanged immediately following :
application, i.e., maintaining the form'of.the discharge
orifices. Accbrdingl&, in the event that the dlameter of
the discharge orlflce is (D)}, the rlsk of the application
fluid f0110w1ng application adherlng to the dlscharge
orifice formation plate of the die is resolved in the event
.that the sum of the diameter (D) and the height (Hh) of the |

_ horizontal barrier ribs is not smaller than the spacing (C).
Also, in thé event that the discharge orifice of the die is
a'ndn—circqléf shape, fhe problem of the discharged paste
adhering to the discharge orifice formation face of the Gié
is resolved in the event that the.opening dimensions (B) of
‘the discharge brificé following the direction of application
‘of the application fluid satisfy the conditions of B + Hh <

- c. | | -

Aléo, the relative ve;oqity (V) between the base
" material and die and the discharge velocity (v) of the

~application fluid from the discharge orifices must satisfy




However, once the application fluid seeps across the discharge orifice
formng plate, there is the risk of the application fluid being

di scharged. fromthe discharge orifices further spreadi2wJamahh200bi schar ge
orifice formng face. The discharge angle of the application fluid nust be
adjusted in order to apply the application. fluid on the base material in
spite of this wetting action. As showmn in Fig. 3, the discharge angle (0)
may be expressed by tanO = V/v, - by the novenent velocity of the base
material 100 or the die 105 in the-appl i-cation direction (the direction of
the arrow) and the discharge velocity (v) of the paste 108-from the

di scharge orifice 106. That is to say, the smaller O is, the smaller the

ri sk of thdeconglteahkopsf buidyip8.aghering paﬁtahstgﬁgeag,ggiﬁ&i gnd

experinmentation has shown that adhering of the applicat 108 to

the face1df@ easchargpacyPbmethdPadscndbginbCos ¢naky ngipi ons of 0
V/Iv. _ 1 nust be satisifed. 27 Janﬁgry 9689 - 31 BAFSB?hpﬁeggpg %cation

fluid ldfireesioni bf tBEagivaVRovdmEntUbbtwaldt the are! haat hgleamount (Q
per unit time is Qa,,v = AV, and accordingly can be expressed by tanO =

VIv  a/mavétialhe mlea, (Bhepé iischargessibileey ehathendie and the
‘cross-sectional area (A) of the groove forned between the vertical barrier
rib. Acpplicationthtutdndightnsee®d fcross the discharge orifice
forming plate due_t6 the relation bétween the bending of  the
paste and the wettability of the face of the discharge
orifice forming plate having the discharge orificeé.
Howevgr, once the application fluid seeps across'the
discharge orifice forming plate, there is the riék of the
applicatiqﬂ fluid beipg discharged from the discharge
orifices fu¥ther spreading on the discharge orifice forming
face. The discharge éngle of the appliCétion fluid must be
~adjusted in order to-apply the application_fluid on the base
_matérial in spite of this wetting action. AS'Shown in Fig.
-3, the discharge angle (0) may be expressed by tan® = V/v,
by the movement veiocity of the base material 100 or the die
.  1Q5 in the application direction (the direction of.the
a;row) and the discharge vélocity (v) of the paste 108 from
_the discharge orifice 106. _That is to saf, the smaller 6 is,
the smaller the risk of the appliéation fluid 108 adhering
_to'the face 109 is, and experimentation has shown that
adhering of the application fluid 108 to the face 109 can be
.p;evented up to 6 = 45“. Accordingly; theICOnditiOns of-O <

V/v = 1 must be satisfied.




<alAs 1 nust be satisfied. Al so, the anount of application to grooves of a
substrate with horizontal barrier ribs may be less by that to a substrate

‘Wi thout horizontal barrier ribs, by the volune of the h@fhégﬂﬂ?b gdarrier
.ribs. Paste is applied uniformy to substrates, with horizonta %arrier

ribs in the same manner as with substrates w thout horizontal barrier

ri bs,- so paste is stacked upon the horizontal barrier ribs imediately
foll ow ng application. However, due to letting .stand for. a certain anount
of time (leveling), the paste on the rizontal barrier ribs flows down
into the grooves between the horizontal barrier ribs, so the anount
filling the application grooves between the horizontal barrier ribs
reaches the necessary anount &full)u. Now, |et us say-that the anmount of

appl i cation PEFCuntb® PBREEAIFEOPhELYAG0IES BrisE it e SFadYehor i zont al
subst s 20t Edat Gy (B PRPIGAATIEN ATBAR @) ‘HeF MILE G thd o oove
width as W.the per unit length (Lh + L) 27 January 2005 -32_ is Ch = W
L S XA, P Sees@8aly e B mieREachdre M6 o W | zont al
parti er rhh3 biek Tnd arfla (H) S laa/EYT WYr dd S Ma TR the
the cross-sectional areé (A) of the groove formed betﬁeen

-the vertical barrier rib. Accordingly, the conditions of 0

< af/A = 1 must be satisfied.

| Also, the amount of application to grooves of a

substrate with horizontal barrier ribs may be less by that
to a substrate without horizontal barrier ribs, by the

volume of the horigontal.barrier ribs. Pasté'is applied
uniformly to substrates, with horizontal barrier ribs in thé

same manner as with substrates without horizoﬁtal barrier

,fibs, So paste is stacked upon the horizontal ba#rier ribs
immediately followinglapplicatién. ‘However, due to letting

stand for a certain amount of time (leveling), the paste on

the horizontal barrier ribs flows down into the grooves . |
Vbetween the horizontal barrier ribs, so the amount f£illing

the application grooves between the horizontal barrier ribs
‘reaches the necessary amount (full}.

Now, lgt us say that the amoﬁnt of application per unit

’ length to fhe grooves on a substrate with horizontal barrier

ribs is Qh, and the amount of application to thé grooves on
ﬁrsubstrate without horizonfal_barrier ribs is Q. In Fig. 4,

with the groove width as W, the Qh per unit length (Lh + L)




application Gh to the grooves on a substrate with horizontal barrier ribs
and the anount of application Qto the grooves on a substrate w thout

hori zontal barrier ribs can be expressed by k = Ch/ Q [ W2 JdnubnW¥dds Hh)

Lh] / [WH (Lh + L) T 1 (Hh/H (Lh./ (L + Lh)). Also, there is_the need to
set the discharge angle (0) to O 45 in this case as well, so there is the
need to satisfy the conditions of 0 < a/(kA) s 1. Brief Description of the
Drawings Fig. 1 is a perspective diagramof a substrate having
l'attice-shaped grooves. Fig. 2 is anggnlarged cross- sectional view
il'lustrating the positional relation between the die of a conventi onal
application apparatus for application fluid and a substrate. Fig. 3 is.a
cross- sectional diagramdescribing the relation between the discharge
speed ak®l application speed. Fig. 4 is an enlarged cross-sectional diagram
of the substrate. Fig. 5 27 January 2005 - 33 is a perspective view of a
di e accordi i to ¥an g&dﬁﬂfé‘&f "t4e pridadnt ¥hvention and an application
apparatus usi.ng the . die. Fig. 6 is a schematic diagram of around the die,
Vi ewi ng t he%‘a}ﬁ‘gzl'i Lbaﬁ‘bﬁq’éepr%‘?%}%st%?%ﬁp?ﬁe e o rherdrartak. axi al
direction. Fig. 7 is.a schematic diagram illustrating an image of a recess
and a(Rﬁﬁﬁﬁe cﬁlwﬁﬁﬁ% processing. Fig. 8 is a cross-sectional view of the

die of Q=W:*H- (Lh + L).

Accordingly, the ratio k between the amount of
application Qh-td the grooves on a substrate With horizontal
barrier ribs and the amoﬁnt—of application Q to-the‘groéves
on a substrate without horxrizontal barrier ribs can be

- expressed by k = Qh/Q

=[W- H-L+W:* (H-Hh) - Lhl / [W + H - (Lh + L)1

1 - (Hh/H) * (Lh./ (L + Lh)).
Also, there is the need to set the discharge angle {0} to 0
= 45° in this case as well, so there is the need to satisfy

the conditions of 0 < a/(k*A) =< 1.

Brief Description of the‘Drawings
Fig. 1 is a pérspective diagrém of a substrate having

lattice-shaped grooves. Fig. 2 is an'enlérged cross- |
sectional view illustrating the positional relation between
the die of a'bonventional application apparatus for

) app;ication £fluid and a substrate. Fig. 3 is .a cross-
sectional diagrahidescribing the relation between the
diséharge'speed and applicafion spéed. Fig. 4 is an

'~ enlarged cross—sectional diagram of the substrate. Fig. 5




the application apparatus showmn in Fig. 5. Fig. 9 is a cross-sectional
diagramfollowing the line V-V on the die shown in Fig. 8 Fig. 10 is an
enl arged cross-sectional diagramof the die wherein thehiagas 208
~application fluid- reservoir form ng nmenbers have been joined by bolts.
Fig. is a schematic diagramview ng the recesses on the substrate from
above. Fig. 12 is a schematic diagram Illustrating the positional relation
bet ween the discharge .orifices and the recesses. Fig. 13 is a
cross--sectional view of a die accogging to another exanple .of the present
cinvention. Fig. 14 is a cross-sectional view of the die shown in Fig. 13,
along line X-X. Fig. 15'is an entire perspective view of an application
apparatus for %gglication fluid according to an exanpl e of the present

i nvent i'oh.2 RYESRABLIEe v ieHePt dR agianfrRardappngot B esampder afi on of the
tabl e qg around the die of the apparatus shown in Fig. 15. -Fig. 17 is a
schemat 1€ RFTTOT at e thaRrandr ehafPRY1IEBEAAN BREABAEUS USHBIpEBEENt
invention. Fig. 18 is a schematj¢ 27. January 2005 - 34  configuration
! T, (#ig e > at he, g4 ! -
di agram ot t he 9t e ref &t i NG P8 ahGt AtPIEEnBf e2rarndhERgr @d€nt i nvention
Fig. 1 i q$g%' .configuration diagramof the die relating to.yet
2ot herviSithd e CALL T FaRaRrOR ThPEh 3p' Flua Schenat FBe
fi zg' qi éﬁ)tqg I [ { t th I f th
confi gy afloh g4 A . die,rglatin o_ye notner exanple o e
present i nVenti on. %lg. 21 |%gée%ﬁfelgr%%?%@%ﬁfgtgbﬁgﬁ?ﬁgran1of the supply
flow ofs y RRALAIH PN image of a recess and a cursor for image
processing. Fig. 8 is a cross-sectional view of the die of
the application apparatus shown in Fig. 5. Fig.'9 is a
cross~sectional diagram following the 1ine V-V on the die
shown in Fig. 8. Fig. 10 is an enlarged cross-sectional
diagram of the die wherein the braces and éppiication fluid.
reservoir forming members have been joined by bolts. Fig.
+11 is a schematic diagram viewihg the recésses on the
substrate from above. Fig. 12 is a schematic diagram
illustrating the positional relation between the discharge
:orifices and the recesses. Fig. 13 is a-cross-seCtiohal
-view of a die according to another example of fﬁe présént
invention. Fig. 14 is a cross-sectional view of the die
shown in Fig. 13, along line X-X. Fig. 15 is an entire
perspective view of an application apparatus for application
fluid according to an example of the présent inventioﬁ. Fig.
16 is a model'diagram indicating the configuration of the
~ table and around the die of the apparatus shown in Fig. 15.

Fig. 1? is a schematic configuration diagram relating to an

~example of the present invention. Fig. 18 is a schematic




fluid fromeach of the application fluid supplying openings to the

application fluid reservoir, according to an exanple of the present

invention. Fig. 22 is a nodel representation diagran1of%%€e-5ﬁpﬁh§ fl ow of
0

application fluid fromeach of .the application fluid stpptWhg=o{Yeni ngs
to the application fluid reservoir, according to another exanple of the
present .invention. Fig. 23 is a schematic configuration diagramof the die
according to yet another exanple of the present invention. Fig. 2.4 is a
nmodel representation diagram of thegssupply timng and flow of application
fluid- fromeach of the application fluid supplying openings to the
application fluid reservoir, according to an exanple of the present
invention. Fig. 25 is a schematic configuration diagramof the die
accor di ignfagpEpting: ddagoaampife the die pedsdrimg it emdtirer BxamP2& i s a
schematic configuration diagramof the die according to yet another
exanpl e?bf tPRePpEESREL inVeRkdani-onFigi.g1921s & schematdd ¢ di agram of a
suppl y cogtrol device for application fluid to the die of the 27 January
2005 - SOBFIurghigpudigdsam of thg dde redatigg 4oa vgdr tangttheren| ar ged
pl an vieM/ofla sgﬁg#rate W th aBBIication fluid applied to the grooves.
Fig. 29°F8MB-&cR PcPEPSEPEMIPVPRSEPEti n§19:-h@0pdS & Sshiemadiigt | on
bet ween .&iscgar e.orifices_.o .the die and the grooves. Fig. 30 is a
partial?éngﬁ arg ﬁ?gppéﬁg§98w98fEPﬁe5§8b§Fi3FéPQF¢&.%§f PgodRedn| ar ged
cross- gghheRaheItAg BILLLLESLELLRToRNE BYS|1HANEl, Lol atign
representation diagram of the supply flow of'applicatioh
fluid from each of the application fluid supplyihg openings
to the application f£luid reservoir, according to an example
of the present invention. Fig. 22 is a model representation
diagram of the supply flow of application fluid from each of
the application fluid supplying openings to the application
' fluid reservoir, according to another example of the present
_invehtion. Fig. 23 is a schematic configuration diagram of
the die aCcording to yet another example of the present
invention. Fig. 24 is a model representation diagram of the
supply timing and flow of application fluid from each of the
application fluid supplying openings to thé application
_fluid reservoir, according to an example of the present
invention. Fig. 25 is a schematic configuration diagram of
the die according'to yet another example of the present
inventidn. Fig. 26 is a schematic configuration diagram of
the die accordiﬁg to yet another example of the present

.invention. Fig. 27 is a schematic diagfam of a supply

control device for application fluid to the die of the




bet ween the die of the apparatus shown in Fig. 5 and the substrate. Fig.
32 is an enlarged cross--sectional diagram following line XI-XI in" Fig.
33. Fig. 33 is an enlarged cross-sectional diagram ijd/ stsdtdopg the
application state of application fluid fromthe discharge orifices of 'the
die shown in Fig. 5. Fig. 34 is a relational diagram illustrating the
rel ati on between the discharge orifice area (a) of the die and the
cross-sectional area (A) of the groove of the substrate having verti cal
‘barrier ribs on the surface theregf. -Fig. 35 is a relational diagram
illustrating the relation between the' discharge orifice area (a) of the
die and the cross-sectional area (kA) of the groove of the substrate
havi ng vertical barrier_ribs and_ horizontal barrier ribs on the surface
t herWPATHFELS KRENHR BLYryPng BLY-t R LEvenpaskizhdyperdargeflnvention is
a di e% hav] n‘g nﬁlti | e . discharge orifi_ces_arraled in a_generally straight
i nd18 Y9t Q%%%rgt%6W1gBp???ﬁﬁcﬁﬁlaﬁpf'Eé@iEHP%FEﬁdtPo an obj ect
of alp, [ l.on d an_internal appljcation fluid reservoir, wherein a
br ace éiéf?lﬁt’oér“(’) %de?i}nlr%'_t%% Wppfi %‘élﬁg'g#’rf’uﬁiaagﬁ%r?76$‘Psﬁﬁﬂté5%9ends ina
di‘re,rc]ﬁé Y. ogonal . to the dictectjon of the array of the
di sc arggjorli#@%%.réﬁéeﬂg%nﬁ%gwﬁ%?t ?e&ﬁﬁﬁ ?E%?i%ﬁ%?%ﬁfﬁ gﬁpplying
openiigSa{ O arsd' PRLY | L APPL T caf] on §+u% 0 {; - lication .fluid
reservoir of t(Ee ‘d‘%(e, erein ea@h 0 Jf eéa%‘]so ?%%ﬁ') her?iarged
plan view of the substrate. Fig. 31 is an enlarged Cross-
séctional diagram illustrating the positionai relation
between the die of the apparatus shown in Fig. 5 and the
- substrate. Fig. 32 is an enlarged Crdss-sectional diagram
following line XI-XI in Fig. 33. Fig. 33 is an enlarged
~cross-sectional diagram illustrating fhe applidation state
of application fluid from the discharge orifices of the die
shown in Fig. 5. Fig. 34 is a felational diagram
'illustrating'the relation between the discharge orifice area
{a) of the die and the cross-sectional area (A} of the
groove of the substrate having vertical barrier ribs on the
surface thereof. Fig. 35 is a relational diagram
illustrafing the relation,between'the'dischérge orifice area
(é) of the die and the cross-sectional.area {kA} of the .

groove of the substrate having vertical barrier ribs and

horizontal barrier ribs on the surface thereof.

Best Mode for Carrying Out the Invention
The present invention is a dié, haﬁing multiple

d;scharge orifices arrayed in a generally straight line for




fluid supplying openings-are connected to a tournanent |adder-shaped
channel for branching the flowof application fluid froman application
fluid supply source upstream and supplying to each of2z kmuagptdosation fluid
suppl yi ng openi ngs. Preferably, the flow of supply of the application fluid
fromeach of the application fluid supplying openings is changed over

time, or, in the course of repeating application of application fluid to
the base material and supplying of application fluid to within the
application fluid reservoir of thd6édire, the flow of application fluid.
supplied fromeach application fluid supplying opening is changed each tine
supplying is performed, so that that the position wherein the application

11 uldbspnld osh fagp £eeti ol £1beqapp! hiabbBcE! HECaghRRLYLRA,OPENI NOS

merges wthin the ~ .application flurd reservorr do remain at

certaid). an fixeSrDOBi 4p90 cAHE6E0Y1 48! yéeer{ragr?%éféiho %%Q; 27

January 2005 - 37 pon relatively noving a base materi a erein stripe-

- shaped presdided il@r_fﬁ@ra]{]ﬂ;i)ﬁc@fforfl Ofﬂﬁﬂdof'eﬁgﬁvéi'ff@ﬁ? e&@gﬁﬁgf and

hori zontal barrier ribs having a height equal to or |ower than the

ver tircal diaredeion i disnar£l TPré®thofoRal 0t eché O SESLLGh | ¥ OEhBogonal to
the vertical barrier ribs, .and a die provided facing the base material,

whi lag-miys ahfarihengliogpidmps icanificds. from nmul ti pl e discharge orifices
provided on the die, thereby applying application : )
The die has multiple application fluid supplying
openings for supplying application fluid to the épplication
fluid reservoir of the die, wherein each of the application
fluid supplying openings-aﬁe connected to a tournament-
ladder-shaped channel for branching the flow of application
fluid from an application fluid supply source ﬂpstréamrand
supplying to each of the application fluid supplying
-ﬁpenings; |
Preferably, the flow of supply of the'application fluid
from each ofrthe application fluid supplying openings is
changed over time, or, in the course of repeafing-
application of applicatiou fluid to the base material and
Supplying of application flqid to within the applicaticn
fluid reservoir of tﬁe die, the flow of application fluid
supplied from each applicatibh fluid supplyihg opening is
changed each time supplying'is:perfprmed, so that that the
. position wherein the application fiuid'suppiied from each of
the application fluid supplyigg openinés mergés within the
épplication_fluid reservoir does not remain at a certain.

fixed position, thereby applying the application fluid.




fluid to éelected grooves between the vertical barrier ribs of the base
material, the diameter.(D)-of the discharge orifices of the die, the

hei ght (Hh) of the horizontal barrier ribs, and the Fpaguag L1065 between a
face having the discharge orifices.of the d|e and a bottom face of grooves
formed by being enconpassed by the vertical barrier ribs and horizontal
barrier ribs of the base material, preferably satisfy the conditions of D
+ Hh < C by stipulating the dianmeter (D) and spacing (C. In a nethod for
appl ying application fluid by rel atzi vely noving a base-material wherein
stripe-shaped .vertical barrier ribs are formed on the surface thereof and’
-a die.provided facing the. base material while. discharging application

fluid frepon &lélrﬁhx;e)iy‘)fmcwﬁ@aa[ Hadd 'nfnéf:&lafrw&ggﬂqo t:'t:\t)ér ?' gal t her eby

applying application fluid toselected grooves betveen t barrier

ri bsiipddevdastcABl®i+A exr LRELE CLALT ¥§7-¥E8h Ooft! E¥e (Vi ng;g/een the base 27
January 2005 - 38 material and die and the discharge velocity (v) of ‘the

applitzaté@n didiibf1nte mﬁﬁh@fgewélﬁa%ﬁgoa 3@@ ﬂte gﬁSie’&gb' y satisfy
the conditions of 0 < Vv s 1. The following s a e cription of preferred.

examy dowdr thn presedrt idWENba0RieFi Bib® ASe ArPAhs@CEhi ¥€ view of a die
according to the present invention, and an application apparatus for
appﬁhﬁﬂﬂhﬂbﬁlgﬁﬂhﬂﬁﬂlﬁ;dﬁﬁhdhéhaﬂ?&@ P vent i @41 apRAFBEHSribs
.and a die provided facieg the base material, while |
discharging application fluid from multiple diseharge
orifices provided on the die, thereby abplying applicatien
fluid to selected grooves between the vertical barrier ribs
of the base material, the dlameter (D) of the dlscharge
orlflces of the die, the helght (Hh) of the horizontal
barpler ribs, and the spacing {C) between a face having the
discharge orifieesjof the die and a bottom fece of grooves
formed by Being enCombassed by the vertical barrjier ribs and
horizontal barrieriribs of the base material, preferably |
satisfy the conditions of D + Hh < C by sfipulating the
diameter (D) and spacing (C). | |
In a method for applying application f£luid by
relatively moving a base material wherein stripe—shaped '
vertical barrier ribs are formed on the surface fhereof and
a die provided facing the.base.material wﬁile discharging
fappllcatlon fluld from a plurallty of dlscharge orlflces
prOV1ded .on the die, thereby- applylng appllcatlon fluld to

gelected grooves between the vertical barrier ribs of the

base materialf the relative velocity (V) between the base




s an apparatus for formng nultiple-rows of stripe-shaped application
-portions of application fluid in a predeterm ned direction on the upper
face of an application-receiving base material 1 (a 4 &smary®R09pl ay
light-emtting substrate in the. present exanple). In Fig. 5 the applying
apparatus has X slide rails 3a and 3b which extend in the X-axial :
direction on an apparatus base 2. An X slide table-4 capable. of sliding
in the X-axial direction is provided on the X slide rails 3a and 3b. A
driving shaft 5 for sliding the tajde 4 in the X-axial direction is
engaged with the X slide table 4. The X slide table 4 is slid in the
X-axi-al direction by an X-axial notor 6. The base material 1 is positioned

on tm@tégigiigﬁdtgggeaﬂda@gedgggghggb eggggg&%gdéﬁé gctian. A gate-shaped

supporting apparatus base ,7 i s provi abo apparatus base 2 so as

t o sappudéeridbn FNEiaSEPBA £hBJa2BRALRLYS h 3l rails 8a and
8b whi ch exteng I n %he Y- axi al direc?ig% ?ggzggéstﬁg gP edgg at 27 January

2005preforabiby neatistgethd ¥onhideohabbe 8§ capahl e ¢f sliding in the
Y-axial direction is provided on the Y slide rails 8a and 8b. A driving"-

shaft .10 Moy dixbiwighg his tabdes&ripride of aybdferfbdettifiiés spgaged with
the Y slide table 9. The Y slide .table 9 is slid in the'Y-axial direction
by &athé pretemotimvedfiiodhe X slide table 4, Y slide table 9, etc., nake up
a first nmoving neans 29a for relatively noving the die 18 and '
appl i cat iFdigr éceisvia@perageotes ived ofh 4 hRiapptdeading to the
' present invention, and an application—apparatﬁs for
- application fluid using the die. This ébplication épparatus
is an apparatus for forming multiple rows of.stripe~shaped
application portions of application fluid in a pfedetermined
direction onrthe upper face of én application—recéiving base
material 1 (a plasma display light-emitting substrate in the
- present example). In Fig. 5, the applying appafatus'has X
‘slide rails 3a and 3b which extend ih.the X-axial di;ection”
on an apparatus base 2. An X élide table 4 capablerof-
sliding in the X-axial direction is provided on the X slide
rails 3a and—3b;r A dfiving shaft 5 for sliding the'fable 4
'in the X-axial direction is engaged with the X slide table 4.
The X slide table 4 is slid in the X-axial direction by an
X-axial motor 6. The base material 1 is positioned on the X
slide table 4 and detachably supported by suctiqn;
A gate-shaped supporfing apparatus ﬁasé=7 is proVidéd
-abové the apparafus base 2 so aé to straddle it. The

supporting apparatus base 7 has Y slide rails 8a and 8b

which extend in the Y-axial direction face on the side 7a at




directions (X-axial and Y-axial directions). Provided on the Y slide table
9 are Z slide rails 12a and 12b 'which extend in the Z-axial direction. A
Z slide table 13 capable of sliding in the Z-axial d#efhhRdes Provided
~on the Z slide rails 12a and 12b. A driving shaft '14 for sliding the table
13 in the Z-axial direction is engaged with the Z slide table 13. The Z
slide table 13 is slid in the Z-axial direction, i.e., in the directlon.of
noving the die 18 closer to and away fromthe base materi al 1, by a Z-axial
notor. 15 |linked to. Z--axial diregtgan position control neans. Thus,
second noving neans 29b are configured. The die 18 is attached to the Z
slide table 13. A position sensor 17 for detecting the position of the die

18 iﬁhéhﬁeXraékﬁ%7d'ﬁe§t§9 ngtgbﬁgcge% %hblgeo¥ Shisde | %ﬁ?%f o The

position sensor IS ana supporfe a sefnsorsup Shaft 16

Providgdign hhReedRBSH E@C‘forgfvz.h@gll oh YHWY >él%‘.otpe alé,psr ec%llpggété 9

apparatus base 7 in the Y-axi al rection. Y- "axia | On~ speéd control

mean chapgkngot S d h skideyt 9 are linked.
to tﬁeag%ﬁgﬁgaﬁ Egrorolﬁngﬁgigﬂgg Eﬁ? tgiﬂr]f%vgd-XEI ht%e Y%géggl--dr ecton in

Fl g. d5rectﬂbﬁ0ﬂ§r€ﬁ§a§88|wﬁﬁh|Qﬂefkubﬂlﬁéo%hﬁﬂhtbpleTﬂbSQhQEQH@g orifices
18a provided at predetermined intervals in a o
table 9 is slid in the Y-axial direction by a ¥- aXLal motor
11. The X slide table 4, Y slide table 9, etc., make up a
first moving means 29a for relatively moving the die 18‘and
application-receiving base material.l'iﬁ the application

directions (X-axial and Y—axial directions).

Provided on the Y slide table 9 are Z slide rails iZa
and 12b which extend in the Z-axial direcfion; A 2 élide
table 13 capable of sliding in the Z-axial direction is

:ﬁrovided on the lelide rails 12a and 12b. A dfiving shaft
14 for sliding the table 13 in the Z—éxial direction is
engaged with the 2 sLide table 13. The % slide table 13 is
slid in the Z-axial direction, i.e., in the direction of
moving the die 18 closer to.and away from the base maperial'
1, by a Zéaxial motor 15 linked to %-axial direction |
poéition control means. Thus, second moving means 295 are
configured.

The die 18 is attached to‘the 2 slide table 13. A
 position sensor 17 for detecting the position of the die 18
~in the Y-axial direction is attached to the.Y slide,table 9.
‘The position sensor 17Ais.movably supporfed on a sensor

sﬁpporting‘shaft 16 provided on the'upper facé of ‘the




generally straight line on a discharge orifice formng nenber 32 of the
die 18, and fornms nultiple rows of application stripes 19 on the base
material 1. Note that the discharge orifices 18a may Felaauagymdsat equal
intervals, but also may be fornmed wherein the intervals are be changed at
predeterm ned cycles. Fig. 6 illustrates around the die 18, view ng the
application apparatus shown in Fig. 5 fromthe X-axial direction. Acanera:
22 attached to the Z slide table 13 takes an inmage of a representative
recess 21 on the base material. 4o the X slide table 4 is noved with an
X-axial position control unit 24 via an inmage position processing - unit
23, and Control is made such that the center of the representative recess
21 tati c g orifice 18 of the die 18

correspondlng t e representatrve recess to say, as

sho | f e

rep\rlagcsleaglt zggil\%ecgle%rgs{p%& ?6@%&%%%%?%‘?%@ Cﬂ%lﬁg January 2005 41
Ccentafyviaf, &I sor ¢ S r y nmoving the X
slide vtlabQ{ esﬂ% in thetlxﬁgax%%i%??lg%ﬁ%ﬁ@ %o%lglitra“%& %{gc% %r enenti oned recess

2] iGcidlr kAT AL . at the center in the recess array direction. Also,. the
representative di scharge orifice 18a is a discharge orifice 18a.at.the

center iwWhthaiaruay idi meelldonin Sall mxtlm iSRRI QAL Al \j_:%_sf_e_QﬁS_S_Zl cand

representative discharge
discharges application fluid from multlple dlscharglng

orifices 18a provided at predetermlned ;ntervals in a

- generally straight line on a discharge ofifice forming
‘member 32 of the die 18, aqd ferms multiple rows of
apﬁlication stripes 19 on the base material 1. Note that
the discharge orifices 18a may be arrayed at equai intervals,
but also may_be formed wherein the intervals are be changed
at predetermined cycles. | |

Fig. 6 illustrates around the die 18, viewing the

application apparatus shown in'Figgrs from the-X—exial
direction. A camera 22 attached to the Z slide table 13
takes an imege of a representative recess 21 on the base
'materiai 1, the X slide table 4 is moved with an X-axial
position control unit 24 via ae image position processing
unit 23, and control is made sﬁch-that the center of the
representative recess 21 and the center of a representatlve
dlscharge orifice 18a of the die 18 correspondlng to the
representatlve recess 21 match That is to say, as shown in
-Flg 7 the difference AX between the image of the

- representative recess 2; of the base material 1 and the




.orifice 18a respectively to a recess 21 and discharge orifice 18a at the
center in the array direction of each allows positional offset between the
centers of the recess 21 and. discharge- orifice 18a&7alanuaey 2888s in.t he
array direction to be suppressed to a mninum Fig. 8 is a verti cal
cross-sectional diagramof the die 18. The die 18 has an application fluid
reservoir formng mnenber 31 'wherein an application fluid reservoir 30 is
formed within, and a discharge orifice form ng nenber 32 and Iid nmenber 33
“which are nmutually fit with the-nm¢ltber 31. Note that the nenbers 31, 32,
and -33 may be powerfully joined one 'to another by wel ding, diffusion
joining, .adhesion, tightening with bolts, and so forth. The lid nenber

2SS ddent buesonnoh gk, bl oShIBh s RRERLIRSECHLS, o

and o ipress el iiasupmble 10PENLHE Flakeb1Sqfbpg;gQIPressed air into a.
space portion 36 fornmed above the application urd reservoir 30. 27

January 2@t AhdNarR)hfIrdnddidias S £OMHICEL ng £hanae! 38 formed of
a pipe is linked to the conpressed air supply opening 37. T%e ot her end of

t he sfastlps esent€r Chndtisd | FgcE€HNALLaPBaifectPERCd 1958, JRRePr €SSUre source
40 having pressure supported to a set pressure. Opening/closing neans 39

f or neEEpmEs e tal e tddscisat d€ hoNUE ¥ek UESAT €5 P4 ONi §€Hat-get HRig8SePr eSSUr €
conducti ng channel 38, and the space portion 36 and gas -
18a at the center in the array direction. Setting the
fepresentative recess 21 and represehtative,discharge
- orifice ;Ba reSpectively to a recess 21 and dischargé
orifice 18a at the center in the array direction of each
allqws positional offset between the centers'of_the récess
21 and discharge orifice 18a at the ends in the arréyl
direction to be suppressed to a miniﬁum.
lFig. 8 is a vertical cross-sectional diagram of the die
18. The die 18 has an application fluid reservoir forming
méﬁber 31'wherein an‘application-fluid reservolr 30 is
formed within, and a discharge orifice forming member 32 and
}id member 33 which are mutually fit with the member 31.
Note that the members 31, 32, and 33 may be powerfﬁlly
joined one to another by welding, diffusion joining,
adhesion, tightening with bolts, and so forth. The lid
.Member 33 ‘1s provided with an application fluid supplying
6peping 35 for supplying application fluid 34 into the
application fluid reservoir 30, and a compressed air éupply
opening 37 for sending compréssed air into a sbace portion |

36 formed above the application fluid reservoir .30. .




pressure source 40 conmmunicate or are cut off by opening/closing switching
of the opening/closing neans 39. Upon the space portion 36 and gas
pressure source 40 communicating, conpressed air is sephuhftzmoshe space
portion 36, the internal pressure of the space portion 36 rises, and
~accordingly, .a predeterm ned anmount of application fluid 30 is -

di scharged. fromthe discharge orifice 18a. The opening/closing neans 39
detect the relative position of the discharge orifice 18a of the die 18
~and the base material 1 and the tigang for opening and closing is
controlled by position detecting and discharge controlling neans not shown
in the drawings, for controlling the timng of the opening/closing nmeans

39, Bracamdlofi! @t Yhd A LbheC! LoRaQLEIRE0ALNhG1 L BE BpEAYadI rection of

t he di scharge orifices 18a are provide e application fluid

reses¥Ohrpdfe £§ 3DNRMBal PoFifle qoﬁp@@gsghgai%-sNBbﬁ%f%?eB%?§e§74l are

arrayed at equal intervals followng the array dire n t he "di schar ge

27 JpReas¥h@B08nd-oft BheOghki pessi8re Ebadabtilg Bhasgei4ishaue a circular
cross- sectional formin the present exanple, the shape is not restricted

to tépenednto NBYghe HHESBArasselkcses, hhtiagubesssusauangporveay profiles,
and so forth. Also, the braces 41 and application fluid reservoir formng

menbes Blsetypbessdast edpeniisgpolbsiag, maanshewnebemEgorlQ. O0-rings 49 are
introduced at the plane of contact between the braces 41 and

direction switching value are provided to the gas pressure
conducting channel 38, and the space porfion 36 and gas
pressure'source 40 communicate or are éut off by

) opéning/closing switching of the opening/closing means 39,
Updn the space portion 36 and gés pressure source 46
communicating, compressed air is-sgnt into-the spaée portion
36, the intefnal pressure of the space-portion 36 rises; and
accordingly, a predetermined amount of appliéatiqn fluid 30
is-discharged:frdm the discharge orifice 18a. The
0peniﬁg/closing means 39 detect the reiafive position of the

_ _disqharge orifice 18a of the die 18 and fhe base material 1,
and the tiﬁing forropening and closing is controlled by - |
_ positidn détectingrand discharge controiling means not shown
in the draﬁings, for controlling theJtiming of the
 opéning[closing means 39. |

Braces 41 extending in ardirection orthogonal to the

‘array direction of the discharge orifices 18a afe provi&ed
Within‘the appliCatioh fluid resexvoir 30, as shown in Fig.
8 and Fig. 9. Multiple braces 41 are arrayed at equal

intervals following the array direction of the discharge




menber 31, securing sealing for that portion. Though the present exanple
illustrates a type wherein a space portion 36°is formed within the die 18,
the present invention can also be applied to a type 2 Jaiuerw@it®sei n t here
is no space portion 36 and the application fluid 34 fills the interior or
the die. Fig. 11 is a detailed view of the recess '21 forned on. the base
material 1 from above. Fluorescent substance paste, 27 (application fluid
34) of. one of the colors of red, blue, or green, is filled in the recess
21, and recesses 21 fornmed of barri3er- ribs 25 (vertical ribs) at-a
predeterm ned pitch stop at the end of the display portion and are not
formed on a non-display portion 26. Wth the present exanple, application

flui drafitbe 3888 COhgBARNRE bRRARKISED 1t RaSUELY «itddlF 21; as shown
in Fig. 12. Accordingly?%the pitChSOf thg%%igbﬁg%gglgf{?ﬁgé% 18a is three

ti mesethtopalicliormofint fBebaielseht! eRampIe , NRHS %B%Petﬁg Q%%@ material 1.
may have horizontal ribs orthogonal to the barrier ribs , SO 27 January

2005rddtribbedr toeshas 2 bl Qxafyom@(tdﬂ%éiwa§f'@tpﬁ19§e§, Iﬁﬂgugg esWth the
present exanple, braces 41 extending in a direction orthogon + ?o t he

arr ayqdarest i wangf prhfidleschangi sg e6irthcesaif8a, atBePbeYldgdsho the
application fluid reservoir 30 of the die 18, so pressure-resistant
st r et happl hcatgandfluidnresaaopressunengnmeiBed BaYmagi beCti on of the
di scharging orifices 18a of the die 18.,
fastened by bolts 48, as shown in Fig. 10. O-rings 49 are
introduced at the plane of contact between the braces 41 and
member 31, securing sealing for that poftion. -Though the
present examplg illustrateé a type whe:eiﬁ a space portion
36715 forméd within the die‘la, the present iﬁvention can
also be applied to a type of die wherein there is no space
portion 36 gnd the application fluid 34 fills the interior
or the die. | .
h Fig. 11 is a detailed view of the récess 21 forméd on .
the base material 1 from above. Fluoreécent substanée paste’
27 (application fluid 34) of one of the colors of red, blue,
or green, is filled in the recess 21, and recesses 21 formed
ofvbarrier ribs 25 (vertical ribs) at a predetefmined pitch
stop at the end of the display portion and are not formed on
a non-display poftion 26. With the present-example,
applicafion'fluid of the same color can be applied to evéryl
third recess 21; as shown in Fig. 12. Accordingly, the
‘pitch 6f the disbharge orifices 18aris-three timeé the pitch

of the barrier ribs 25. Note that the base material 1 may

.have'horizontal'ribs'orthogonal to the barrier ribs 25, so

L




i.e., inthe width direction of the die 18 can be markedly inproved, .so
deformation and the |ike of the die 18 can be effectlyely prevent ed and
application fluid can be uniformy -applied onto themkesearysoesi al 1.
Al so, the braces 41 are disposed at equal intervals in the direction
following the array direction of' the discharging orifices 18a, so
pressure-resistant strength wth regard to internal pressure over the
entire longitudinal direction of the die 18 can be unifornly inproved.
Al-so, according to the structure;whgnein_braces 41 such as with the
' present exanpl e are provided, increases in costs can be narkedly reduced
I n conparison with configurations wherein the nenbers making up the die
are tbatedetbseker 2inarer @8kmba hﬂpﬁ:ﬁéesh%eoro&s%url%tﬁﬁ% stant strength
with regard. to internal pressure of -the die. Also, increased wei ght can
be suppr désied, tlenbxietachi @gamptle , n@ﬂ@éégg4ﬂoé§tggalﬁgelglg 18 can be nmade
easier. 27 January 2005 - 45 Fig. 13 and Fig. 14 illUstrate a -die
accofiiregtion aortkogodakxaoptheOhriig ALEEERH onNVENkhan. Wth the present
exa le, the die 42 conprises application fluid reservoir formng nmenbers
isghasgimanonbpiceat 18a atei groesasdord thA3, appdiaattiggharge orifice
forn1ng menber 45 and a lid nenber 46 nmutually jolned with the nenbers 44.
Brac%%“1Q7re%%F@ﬁH$n§0|QfatU$ré£¢|b& osbhpgenatirtortbesaaney direction

strength with regard to internal pressure in the array
-direction of the discharging orifices 18a of the die 18,
i.e., in the width direction of the die 18 can be markedly
‘Amproved, so deformation aﬁd the like of the die 18 can be
effectively prevented aﬁd application fluid can be uniformly_
applied onto the base material 1.

Also, the braces 41 are disposed at equal intervals in

the direction foilowing the array direction of the
_discharging orifices 18a, . so pressure-resistant strength
with regard to 1nternal pressure over the entire
10ngltud1nal dlrectlon of the dle 18 can be uniformly

~improved.

Also, according to the structure wherein braces 41 such
 as with the present example are provided, increases in costs
can be markedly reduced in comparison with conflguratlons
whereln the members making up the die are formed thicker in
order to improve the pressure-resistant strength with regard
to internai pressure of the-die. Also, increased weight can

"be sﬁppressed, and detaching and mounting work. for the die

18 can be made easier.




of the discharge orifices 42a are provided within the application fluid
reservoir .43. Miltiple braces are formed integrally wth the application
fluid reservoir formng nenbers 44, and arrayed fol |2AWangachd0di recti on of
array of the discharge orifices 42a. Wth the present exanple as well, the
pressure- resistance strength with regard to internal pressure of the die
'42 can be uniformy inproved along the direction of array of the

di scharge orifices 42a, so deformation of the die 42 can be prevented
whi | e suppressing increased-wei ghtysand i ncreased costs. Also, with the
present exanple, the braces 47 are .formed integrally wth the application

~fluid reservoir formng nenbers 44, so increase in the number of parts

maki ng uppige ehﬁ@ § tEkFKfiﬁ%@E@t m@g&g?gggégv§£§gtanahandlablI|ty of

the die 42 at t asse an t her preferable

exanpk8oRfi £R8m iQSSEttﬁZmﬁﬂggéﬁ 2008n%i%n8 - Wil ﬁe%%togrg%%%§$e descri bed

W th reference o the ngs rst, an exanple o

conf bgamploneab &he a@pébﬁﬁfieasaaggp BT bR #3081 GRUEIRAL 0 ACoor g N

to the present. exanple, and parti _ overall "con |gurat|on of
t he ﬁ@ﬁhiﬁgim@mbéﬁgai@Iﬁﬁléﬂrf§§Q|ahng g@@hhggghoglh%ﬁlgeﬁggv%geuneven base

material (e.g.,.a plasma display panel Dbase materi al scri bed.
43, and a discharge orifice forming member 45 and a 1id
member 46 mutually joined with the members 44. Braces 47
extending in a direction orthogonal to the array directipn
of the discharge orifices 42a are provided witﬁin the
application fluid reservoir 43. Multiple braces are formed

.integrally with the application fluid reservoir forming
members 44, and arrayed following therdirection of array of
the discharge orifices 42a. | |

.With the present example as well, the pressure-

: resistaﬁce strength with regard to internai pressure of the
die 42 can be unifermiy improved along fhe direction of
array of the diecﬁarge orifices 42a, so deformation of the
die 42 can be prevented while'suppressing increaeed.weight
and increesed costs.

Also, with the present example, fhe braces 47 are
formed integrally with the app;ication fluid reservoir

" forming members 44, so increase in the number . of parts
making up the d1e 42 can be prevented, while improving the
handlablllty of the die ‘42 at the tlme of assembly, ‘and so

forth.

' Next, another preferable exampie_of the present




B ~application fluid according to an exanple of the present invention, and

. Thi's apparatus has an apparatus basg202. A pair of guide groove rails 208

Fig. 15 is an overall perspective view of an application apparatus for

Fig. 16 is a pattern diagramof around the table 206 ang gj.§ %%Qxﬁhomm in
Fig. 15. First, description will be nmade regarding the overaIF
configuration of the application apparatus for application .fluid. Fig. 15
il lustrates an exanple of an application apparatus enployed in

~manuf acturing the plasna display panel according to the present invention.

are provided on the apparatus base 202, and a table 206 is provided

on-'the guide groove rails 208. Multiple suction holes 207 are provided on

t he upper_face of LEE %able 206. such that a base material 204 with

unevenne8¥CEEPRe Y fedeshrpbeds wiith Fefegdioncre toythgc 8rawdngst at a

constant pitgch jn one directio n be-fixed to_the table face: by vacuum
firet ¥ 56 11088

suction. A sor*The PAsEHWePiqt 582 PYEEetindonEigRration ofnhkheanl e 206
capabi cSBPLbbat 3B ApPhePLaR Frtt REPRSRIAC R F et B CPR CIPRe tgulE or oove
rochani Recoen,AeinbBLy aRd Pt RER Al TR e daoBRES08 Trai 1 <
abl o 206, Bor RPERSR ST ORLEPPAZAREE PorbhanctEY, BopifRcrabias o, 1
'bearingﬁozéﬂ:uﬁégeﬂnbégé material (e.g., a plasma display panel

base material) will be described.

Fig. 15 is an overall perspective view of an

application apparatus for application fluid according to an

-exahple of the present invention, and Fig, le is a pattern
diagram of around the table 206 and die 220 shown in Fig. 15.
First, description will Be made regarding the overall

configuration of the application apparatus for application

- Fluid. Fig. 15 illustrates an example of an application

apparatus émployed in manufacturing the plasma display panel
according to the present invention. This apparatus hasAan
apparatus base 202. A pair of'guide groove rails 208 are
 provided on the apparatus,base 202, and a table 206 is
provided on: the guide groove-raiLé 208. Multiple suction
holes 207 are provided on the ﬁpper face of tﬁe table 206
such that a base materiél 204 ﬁith ﬁnevennéss‘formed in the
. shape of stripeé on the surface thereof at a coﬁstant pitch
in one'direction can be fixed to the table face by wacuum.
suction. Also, the base matefial 204 rises and descends on

" the table 206 by unshown 1ift pins. Further, the table 206




servo notor 216 is further linked to one end thereof by a universal joint
214. As shown in Fig. 15, the die 220 for discharging the application
fluidis linked to an el evator mechani sm 230 and -wi dt h- -gi 2eLLOIHEEDVI NG
mechani sm 236 t hrough a hol der 222, above the table 206. The el’evator
mechani sm 230. has an . el evator bracket 228 capable of rising and
descending, and is attached to a pair of guide rods within the casi ng-of
t he el evator nechani sm 230 so as to be-capable of rising and descendi ng.
Al so, a feed screw (not shown) forn§d42f_a ball screwis also rotatably
di sposed within this casing, positionéed between the guide rods, and is

"l'inked with the el evator bracket 228 by a nut-type connector. Further, an
connected, at the upper end of the feed screw,

. h . : or is . .
ot Omﬁg"%ﬁ%ﬂf o br BckREC B3hige irprheafrayiaki @bdeotionwened by

so that t evat of _ _
connect odq SIS FFodfE o1 T80 88" 54Fk riews 289 on moving mechani sm 236
o chan oo ol R s LA o i oot 532 1
ot o 0 1 e, b4 S G o e 2
- oper at i _mil@r%ﬂié@%ddbﬂ he rﬁﬁ?_'élﬂaﬂéh t@o%r?éacr?ormﬂqerfi%{%dmc}nh the
S the lower face of the table 206, Both ends of the feed

screw 210 are rotatably supported by bearings 212, énd an AC

servo motor7216 is further linked to one end thereof bf ar

universal joint 214. |

As shown in Fig. 15, the die 220 for discharging the

-appiication fluid is linked to an elévator mechanism 230 and
-width—direction moving mechanism 236 fhrough a holder 222;

above Fhe table 206. The elevator mechanism 230 has an

.elevatbr bracket 228 capable'of rising and descending,‘and

is attached to a pair of guide rods within the casing'of the
elevator mechanism 230 so as to be capable of rising and
descending. . Also, a feed screw (nof shown) formédAof‘a ball

screw is also rotatébly disposed within this casing,

bositioned between the guide rods, and is;linked with the

elevator bracket 228Aby a nut—tjpe connector; -Further; an

unshown AC S€rvo motor is connected at the upper end of the
-feea Screw, so that the elevator bracket 228 can be
"grbitrarily raised or lowered by rotatiéns‘of this AC servo;

motor.

_Fu;ther,_the elevator-mechanism 230 is connected to the




el evat or nmechani sm 230. The wi dth-direction- noving nechanism 236 is fixed
on an apparatus base 202 with a brace 234. The die 220 is rmade novable in
the Z-axial and Y-axial directions by these configuratigﬂgan&y¥§@@g, W t h
reference to Fig. 15, an inverse-L-shaped sensor brace 238 is tixed on the
upper . face of the apparatus base 202, with a height sensor 240 for
measuring -the position (height) of the apex of protrusions on the base
material 204 on the table 206 being attached to the tip thereof. Also, a
~canmera 272 for detecting the positiongf_  the uneven portions of the base
material 204 is attached to a, brace 270 next to the height sensor 240. As

shown in Fig., 16, the camera 272 is electrically connected to an inage
prOcessuaggﬂgﬁgFe 74, so.that. change .in .the position of the wuneven
portions e oaY) Iﬁéﬂ! FHf therd b 3elabrmoengdf or

detecti e i.tian.of ~ -the | ower face (discharge orjifice face) of the

di e 220%}%’%%@%2 iaéjé:t"i‘grté’é‘-)dri f%eé”’fgzi‘"éﬁé:ei%lt%.m%ﬂ'l&tion 27 January

2005 - . i.cul.ar .t table.206, is provid on, one end of the

table 2 ,cro%ﬁ{l%%‘g%r@of" brfé’%kter{‘l’%z‘é’ .°Cﬁc}é7,y Ayt %ﬁ-%dm@%f t he

appl | calAicAPRALALYS AECOL A Ai0. IS A S5 myent ion, wiph pegard to
i CCation fruney AS 2t Gre 11

the portion wherein application conpr €ss led to

the di e 22l iand qdirechabaed. ThC gdii8e22RddAS Al WP AAN )l d reservoir

277 for storing application
' - connector, AC servo motor, etc., necessary for operation,

are‘disposed in the casing in the same manner as with the
elevator mechanism 230. The width-direction moving
mechanism 236 is fixed on An apparatus base 202 with a brace
234. The die 220 is made movable in the Z-axial and Y-axial
directiqns by these configurations.

Further, with reference to Fig. 15, an inverse-L-shaped
sensor brace 238 is fixed on the upper face of the apparatusA
‘base 202, with a height sensor 240 for measuring the
position (heightf of the apex of prot:usions on the base
materia} 204 on the table 206 being attached to the tié

- thereof. Also, a camera 272 for detecting the position of
lthe uneven portibns of the basé mdterial-204 is attached to
a_ brace 270 next to the height sensor 240. As shown in Fig.
16, the camera 272 is electrically connected to an image |
processiﬁg device 274,l$o that-change iﬁ the position 6f thel,
. uneven portions_can‘be quantitatively obtained.
. Further, a éens¢r 266, for detecting the position of
.fhe'lower face (discharge orifice fade) éf the die 220 where

the discharge orifices 224 are in the direction




fluid within, and has a space portion 276 above the fluid |l evel of the
application fluid. The space portion 276 has connected thereto a
pressurized air supply hose 28]., a pressurized air condfdinuagl 35282, a
deconpression valve 284, and a pressurized air source 286, so that
pressurized air of an arbitrary pressure can be supplied. The pressurized
air control valve 282 is controlled so as to open and shut by an . universal
control l er 260. The pressurized air cdqérol valve 282 is controlled to the
open state when applying the applicatiionfluid, so that the application
fluid 242 is discharged fromthe discharge orifices 244 by the pressing
force of the pressurized air. supplied to the space portion 276 wthin the
di e 220. PYREeRfARRLer 6p the #nbdkargé.diiesprotddsfiovhdobe satl be bet ween
10 to 500m according to the 'width of applying the application fluid.
Wth ret5hg Fﬁb%ﬁezﬂge b¥o2 eaBSPHt brigkesf 26the die preferably can be
opened by renpving the |id. 280, so as to. enable cleansing work. 27 January
2005 - 50 'Tﬂg""é - of® AT AR opxampl el of tihe apwligatR0 is detected

Schh;in%égﬁ?gﬁgl %Egﬁ g%%ogoséggs. Thg appéicaiion appar at us according
presea v stOdetecPTRgeRbahBVeREieR: et thgreserdnbunt of
PTG a UBPR Pk an AT i (Gadt R RtaRet Fora qirdcrompr opet L Rrmt | of
-appl i catd gy bt de M £ " D€ 2PPLLG AL Q0L I LS the die 220 nas an
_applicarion fluid reservoir 277 for storing application
fluid within, and has a space portion 276 above the fluid
level of the application fluid. The space portion 276‘ras
. coﬁnected thereto a pressurized air supply hose 281, a
pressurized air control valve 282, a decompression valve 284,
-and a pressurized.air source 286, so that pressurized air of
" an arbitrary pressure can be supplied. ‘The ﬁressurized air
.control valve 282 ls controlled 5o as to open and ehut by an
| universal controller 260.. The pressurized air control valve
. 282 is controlled to the open state when applying the
epplication fluid, so that the application fluid_24é is
discharged from the discharge orifices 244 by the pressing
force of the pressurized air supplied to the space portion
1276 within the die 220. The dlameter of the discharge dies
244 should be set to between 10 to 500 pm, accordinglto the
width of applying the application fluid.
| With retard to the. die 220, t'he-interior of the die
_oreferablf can be opened by removing the 1id 280, so as to

enable cleansiﬁg work.




‘reservoir 277 of the die 220 can prevent soiling by the application fluid.
A sensor 288 for detecting the fluid |evel height of the application fluid
~is provided as the non-contact detecting means. The sensofand88 265
el ectrically connected with the universal controller 260, with'the
uni versal controller 260 controlling the supply device controller 258
according to the detection signals thereof. Also, an arrangenent may be
‘made wherein-the sensor is not directly fixed to the die 220, but rather
is fixed to a sensor bracket (onittédSPn"the drawing) which 'is a separate
menber, which neans that the sensor 288 is constantly fixed to a separate
menber even at the tine of replacing the die 220, so there is no need to
per f or m adj usthen2™eueh af appiicpbhongfihiédsentbinetitd dlae22deigdie is
replaced.- The sensor bracket' is preferably capable of noving adjustnment
in the R&tgAtedi pachi Amss thre appA¥dnI288taNT SEvRBLe Thean arbitrary
position,__taking.into consideration that detected fluid |evel height
| evel s dPPPtiﬁgEBPdPHBaFStPﬁeaPSPFﬂ2¥9J§ﬁu§h? poesest ipwenticnmthaas of
sent. i.nvention sensors capabl e of non-contact

the die 229, %%th t he gr% . ] : .
det ecti oRCSGEH HE PERBF FOPedetsrting: fhenpmonypeaf campbicatiant or t he
sensor 2§%u‘ nﬁ. . these..a é er _dj spl acenent gauge is nost preferable
due to -t elge ég f%npﬁ?eg%gi 2 aﬁﬁg#ﬂgtb?ﬁﬁﬁﬂﬁgkn%ft@%t%@@l@%ﬂ¥ e. In
hi f eab); g t t.plate is attached 'to the die 220
this casgiypgef ef , t e e 1s attached 'to the die
~gi ving consideratlongsgg?héﬁﬂﬁgg£fﬁﬁF%cfﬁﬂ%lmeans or detection of
the amount of application fluid within the applicétion Fluid
reservoir 277 of the die 220 can prevent s0iling by the
application fluid. A sensor 288 for detectiﬂg the fluid
level height of the application fluid is provided as the
non-contact detecting means. The sensor 288715 electrically
connected with the universal controller 260, with the
universal controller 260 controlling the supply device

controller 258 according to the detection signais thereof.

‘Also, an arrangement may be made wherein the sensor is not

~directly fixed to the die 220, but rather is fixed to a

éensor.brecket (omitted in the drawing) whieh is a separate
member, which ﬁeansrthat the senser 288 is constantly fixed
to a separate member even at the time of feplacing'the die
'220, so.there is no need to perform adjustment such as
positioning the senéor each time the die is replaeed; The
‘sensor bracket is breferably_capabie of moviné adjustment in
the height direction of the sensor 288 and fixable at an
arbitrery-position, taking into consideration that detected

fluid level height levels differ according to the form




can be detected. Connected to the die 220 are a filter 247, application
fluid supply hose 246, application fluid supply flow adjustnment control

val ve 248, and application fluid tank 297. The appli cat4 f L1 21is
stored in the application fluid tank 297, and connectem?ﬁQ%nu%ﬁQQX%ﬂ
pressurized air source 250 via the. pressurized air control valve 254.

Al so, in the above exanple, signals fromthe position sensor.268 for
.detecting the novenent position of th C servo notor 216 for driving the
tabl e 206, the actuators 291'. and 2 (e.g., AC servo notors) for the

el evat or- nechani sm 230 and wi dt h-directi on novi ng nechani sm 236, and
further, the table 206, signals fromrespective -X and Z axial |inear
.sensorsSPﬁﬁFféﬁﬁﬁh?nFond§g§cﬂiﬁg23ﬂe ofétht thg povsienbninfentbendi e 220, .
are input to the notor controller 262. Also, Instead of using the position
sensor 2880S9hS aFRRABLReRt RAD-cHBtAGHcIORREbiAN afuehcasclaser ctppesied in
the AC servo tor .216 and the position_of the table 2.06 -is detected
‘based on°§7uﬁgﬁﬁﬁ?91505§p§55§aPh epufed £pHnkhe semper 28%Hmamd ehcoder.

Now, in overall configquration of the application fluid application
apparatuéﬁgggtr?beﬁs%ﬁo %?8;ﬁ§eﬂ??ﬁc$iﬂ%9 120597k Rrefemabiedir fmy be

used for e | e r..240 sych, as, non-cont act neasurenent types
usi ng |é§%€,dQ§%??%g%uﬁ§gcé £oh 284 5 HES?GPEﬁﬁnPft9§§§°G§PﬁngPSP-

'gaU9951 fﬂffﬁi§néé§é,tﬁf@f&?&ﬂf§?’a transparent plate is attached'to
.'the die 220, giving consideration so that the fluid level :
- can be detected.

Connected to the die 220 ére a filter 247, application
flﬁid'supply hose 246, application:fluid sﬁpply flow
'adjustment contrel valve 248, and application fluid'tank 297.

:Thé'application fluid 242 is stored.iﬁ the applicatién filuid
tahk 297, and connected to. the pressurized air source 250
via thé‘pressurized air control valve 254.

Also, in the above example, signals from the position
_sensdr 268 for detedting the movement position of the AC
éervq motor 216 for driving the table 206, the actuators 291
-and 293 (e.g., AC servo motors) for the elevator mechanisﬁ
230 and width-directipn mbviﬁg mechanism 236, and further,
the table 206, signals'from respectivé-x‘ahd 4 axial linear

-sensors (not shown) for deteﬁting the‘operating*posifion‘of
the die 220, are input to the motorfcontrollef 262. Also,
instead of using_the position sénsor 268, an arrangement ﬁay
be made whereih an encoder is embedded in the AC servo motor

216 andrthe position of the table 206 is detected based on




eté.k and so forth. Also, detecting means for detecting the relative
position of the discharge orifices 244 of the die to the recesses nay be
configured of an inmage processing device using caneras for jaméirypdoml |y
detecting the recesses on the base material and the discharge dies. Next,
exanples will be illustrated relating to the die according to the present
invention. That is to say, the above-described die 220 and the application
fluid supply wunit. connected thereLpfﬁgx_have the foll owi ng _ ,
configurations. Fig. 17 illustrates a vertical cross-sectional view of a.
. die 301 according to an exanple of the present invention. Miltiple
~applicatign fluid suypplyin enings 302 are provided to the die 301, and
t he appl%ggtPSESPlﬁﬁgggéﬁpg %_gt SpeR hgs sosodex .connected to pi pes
formng a toq&&gnegﬁ-tladder-s ped channel <303 upstreamtherefrom
Accordingly, at’thst e BYeEd €| ";}?Pngl%ﬁa{ﬁ?Fé‘a{liaﬁ FheiapBbioabieone
applicatgen;f! yi .esetvai r_30A of tge die 301, the application fluid 30.5
can be un??ﬁrn#?géﬁggﬁﬁéﬁtggpFFgﬁFﬁh €59 3hRdaPPOY8e5anYSPIinCERREi cat i on
fluid Supabysupeencand AR ResyPR SdIN10. Uhe qppliation Tluld
reservoir 304 from the appﬁll (Izlgt fnc%&p%fel ﬁllst?dgfg’;ﬁ_ Vi haemr 0.
Pressuri eehaas AURPLYneAER! AdadlfenbAl. RYRBLYLDG,LO;LhE UPPEr space 308 in
-order to discharge the appl|cat|onm ﬁuiggﬁgg g g?gdl?ﬁefhe application
fluid r esEtvasoudfs éf@ﬂltBgngééﬁhﬁéggugéhéhfeﬁypes using dial

gaugeé, differential transformersﬁ-etc., and so forth.

Also, detecting means for detecting the relative
" position of the discharge orifices 244 6f the die to the

.;ecessgs may be configured of an image proceSSing device.

using cameras for individually detecting the recesses on the

base material and the discharge dies.

Next, exampleS'Will be illustrated relating to the die
according to the present invention. That is to éay, the
above-described die 220 and the application fluid supply

- unit connected theréto may have the following configurations.

~ Fig. }7 illustrates a vertical cross-sectional view of

-a-die BQl.acdording to an example of the present invention.
Multiple application £luid supplying openings 302 are
‘provided to thg die 301, and the application fluid supplying
openings 302 are connected'to'pipes forming a tournament-
ladder-shaped channel 303 upstream therefrom. Accordingly,
at the time of supplying application fluid 305 to the
application fluid reservoir 304 of the die 301, the

application fluid 305 can be uniformly distributed from the




307, is provided to the lid 306 of the, die 301. The nultiple discharge
orifices 307 are arrayed in a straight Iline, and the nmultiple application
fluid supplying openings .302 are arrayed in a straightthggﬁggggéngy
parallel to the direction of array of the discharge orifices 307. Fig.
18-illustrates a die 311 wherein the tips of the application fluid
suppl yi ng openings 312 are shaped in the forns of pipes, wth the tips
t hereof imersed in the application_fg id 305. Thus, air bubbles can be
prevented from being m xed. into the gprication fluid at the tine of
supplying the application fluid. Also, the intervals between adjacent
application_fluid supplying openings are preferably all equal with the
di es 3012RRA1Setiopailgdi FuPPlyomoLgeeat pod he beasnppliefl tibto
applicatiﬁn fluid level height. Also, in the event that the intervals
bet ween thE 2RPpLradiren fArdRdresppVing 38defiregs thenapplheatdde equal
or-in caiﬁﬁ,gherein the nunmber of application fluid supplying openings is
an odd namB&f GPPRAZEEONOPRBIRMAFDAP s AcPERSEUrizedaaful shppdyof 3 so a
5 4 shaped channel cannot be

ot or ™ bRURIATEThol et BT TR Y 2002 LS nalabSdeCh
r med, preéssure s 8ethE RBPER gRAcEha08uBPI 9rileow
For " exams i FoRRBEED b o TR ko R B doPOBLBEPy <R, i ERe appl | catfon
(Lluid Suppt¥bR10R°PIANY rEblrvdPr! SbYSHEER NS Jh8cRZo N SLEEN L0C
307, is provided to the 1id 306 of the die 301. The
| multiple discharge orifices 307 are arrayed in a straight
line, and the multiple application fluid supplying openings
302 are arrayed in a straight line generally parallel to the
direction of érray of the disdharge orifices 307.

Fig. ls'illustratesra die 311 wherein the tips of the
applicatiQn fluid supplying openings 312 are shaped in the
forms of pipes, with the tips.thereof immersed in the

-application fluid 305. Thus, air bubbles can be prevented
from being mixed into the appliéation fluid at the time 6f
supplying the application fluid. AlSo; tﬁe intervals
between adjacent application fluid supplying openitgs are
pfeferablﬁ all equal with-the dies 301 and 311, taking into
éonsideration the flatness of tﬁe‘apﬁlicatioﬁ fluid level

'height;' Also, in the event that the intervals between the
épplication fluid supplying openings cannot bé made equal,
or ‘in cases wherein the ﬂumber of application f£luid
.sdpplying openings is an odd nuﬁber or wherein the number is

“even bgt is a multiple of 3 so a uniform tournament-ladder-




| adder - shaped channel 323 upstream fromthe application fluid supplying
openings 322 is fornmed by applying plates 324 with. grooves

f or med-t her eupon, one to another. Wth pipes such as desgr] Qggyef
cl eansing the inner walls of the pipes becones difficulﬁffﬁﬁgﬁ% event that

the-pipes are |long, but wth plates 324 having grooves fornmed thereupon,

t hese can be di sassenbl ed-and cl eansed,. so'cleansing is easy, regardless
of the length of the channel. The application fluid can be uniformy
distributed within the application. fT4id reservoir 304 by supplying the
~application fluid through tournament-| adder-shaped. channels. 303 and 323
such ‘as described above, so a uniformdischarge anount can be obtai ned
from t hesbiapedarchenoeilf cesso30be Fogmed() ithkupiestesealdse 334 peovi ded ,
‘wWith a-supply flow adjustnment control valve' 333 provided upstream fromthe
appl i cat madef tai matgbpepdnghepenppdy $38w Adruadipdst bgnthasgnhgokhef the
supply flow of the application fluid. The degree of opening of the supply
flow adj GQEHEH{L é@_ﬁgltgl OFa lChangdR g Aieh ehaomielo|disthdhers| efvin i axaigns) S,

and the 27 Januar¥“2005 . - 5.5 degree of opening thereof is controlled by
the suppty BEGeEetocBatebl the amgunfnofhauppiwpEromnnthaeapphitatiohhe
“supply - E#om/adbus ment control valve 333 is provided to one side of
channel sTt8*afPPBLYLPE PREPLBASE | ui d suppl yi ng openi ngs 332 branched from

the tournanent-la r-shaped channel] 334. Accordingly, the application
fluid suppl y%ﬁ%wdf%eo]nﬁ;'% es a dig 321 wherein tq'ley tournam%%t_- .

ladder—shaped channel 323 ﬁpstream from the application
fluid supplying openings 322 is formed by applyihg plates
324 with grooves formed~théreupon, one to another. With
pipes such as described abbve, cleansing the inner walls of
the pipes becomes aifficult iﬁ the -event that the pipes are
long, but with plates 324 having grooves fofmed thereup;n,
these can be disassembled ‘and cleansed, sb'cleansing is eésy,
regard;ess of the length of the channel. |
AThe application f£luid can be uhiformly distributed
within the application.fluid reservoir 304 by sﬁppiying the
épplicatidn_fluid through tou;nament—1adder—shaped_channéls-
303 and 323 such as described above, so a uniform discharge
amoqnt.can be obtained_ffom the discharge orifiges‘307. .
Fig. 20 illustrates a die 331 provided with a supply
flow adjustment control valve 333 pfovided upstream from the
application fluid supplying openings 332, fof adjustment
control of the supply ilow of the application'fiuid. The
'degree of opening of the supply flow adjustment control

valve 333 can be controlled by‘eiectric signals, and the




the application fluid supplying openings can be changed, at each 'occasion
of supplying.to within the application fluid, reservoir 304 as shown in
Fig. 21, or over time for each instance of supplying as ' ig. 22,
so the position where the application fluid nmerges mﬁt%?ﬁﬂﬁﬁgwggﬁgication
fluid reservoir 304 can be oscillated (noved), so that application
irregularities do not occur. As shown inthe figures, the valve 333 is .
capabl e of oscillating the nerging position even though it is only at one
sirde of the adjacent application f ruP@ suppl yi ng openings. Fig. 23

I llustrates a die 341 wherein the nmultiple .application fluid supplying
openi ngs 342 are divided into two groups (groups of 30 and 0, and 'O and
(D), andlegmeect®dopen ity athacsaf et cbRUEET 160 aPL deicd asmsh 1 B Adsv 4P| Y
flow. adjustnment control valves 344a and 344b are connected to each of the

two groupsntidpbleleg?®®. of Irophne nexafipldeis uplpd yafdwimdd] tisé n@msp1gont r ol

val ves 344a and 344b can be controlled by electric signals, and the degree
of openifkpw  adipsfent contrel alby 3132 supgptovidbad ceo camd reidero258. 27
January 2005 -- 56 Thus, supply can be made sinultaneously from four

pl aces, @ranngp|§o fpaskn o yapml eaolgn cilnbd supsatiody cpmbimss (332 and O
only or 0 and (r) only,. at the timng showmn in Fig. 24. The control of
the supfEATIRRMA e ustthentt eumangn ol adde Rhapathdtemriel i334mde Wi th

-predeterm ned. patterns by the supply device controller 258.
' Accordingly, the "application fluid supply fiow from each of

~ the aﬁplicatidn fluid supplying openings can be changed, at
each ‘occasion of supplying to within the application fluid
_ reservoir.304 as shown in Fig. 21; or over time for each
instance of suﬁplying as shown in Fig. 22, so the position
where the application fluid merges within the application
flﬁid reservoir 304 can be-oscillated,(méved), S0 that
applicétion irregularities do not'occu;. As shown in the
figures, the valVg 333 is capéble of oécillating.the merging
poSitiopAeven though it .is only at one side of the adjacent
application fluiq supplying openings.
| Fig. 23 illustrates a die 341 wherein the multiple
-apﬁlication fluid supplying openings 342 are divided into
.two_ groups (groups of @ éﬁd @, and ® and @), and connected
with a tournament—lédder—shaped_channel 543. Supply flow
.adjustment control valﬁes 344a and 344b are connected to
each of thé two groups. The dégreé of opening of the supply
flow adjustment.control valves 344a and 344b can be
controlled by electric signals, and the degree of opening

_thereof is controlled by the supply device controller 258.




In the casé'of supplying fromT, (2), 03 (3), and (D, sinuitaneously,
pl aces where the application fluid nmerges (interfaces) occur between each

of the application fluid supplying openings, but as a re,
first, supplying fromOO and O al one causes a nerging p d%%ﬁég occur
between 0 and O, but there is no supply fromGand (D,. so the application
fluid flows toward 00 and (r) over tinme, and the interface where 0 and O
merge al so noves and is blurred. This does away with application
Jirregularities. However, in the evénPb hat supply is made from( and 0
alone indefinitely, the application fluid does not readily flowif the
viscosity thereof is high, so the application fluid at the 0 and (r) side
“may run Duas, osuphkyfcahdbéeniale BRMuIgaAabLY1HI fi6n behwepnatbs, (H-and 0
side and the 0 and (r) side, whereby faulty application occurs. :
Accor-di nrspply cf rgmeerhy ohesgrohp sdppby repédesd swehehedst ® keign@ made
from O and (r). That Is, ‘in the event that supply from 0O and 0 al one and
0 and (ronky ove: @ ando® | orubyl. aatethai himimbeshodn 1nnesg. taw.timms. for
exanple, or nore, the nmerging position 27 January 2005 - 57 noves each
time, arePRpRPl cek i the i serply aflovesdilos twenboccomtrolN walveéaki4at he
flatness of the application fluid |evel into consideration, it is even nore
pref er af tHAY br MBade el tlyrpsepetgrniped hoa it grmsi oy stihel suprbyis| v,

i.e., from(r), 0, O, and (r), be periodically narrowed. Fig. 25
i || ust r<3{5!‘*‘\':\‘§,"Léaf3 o‘l”‘é“‘?s‘?)‘iijvﬁ%r?e%%- the multiple :
| In the case of supplying from @, @, ®, and @,
simultaneously, places where the appliéation fluid merges
'(intgrfaces) occur between each of the application fluid
: supplying openings, buit as a countermeasure, first,
s-ubplying from ® and @ alone rcausé.s a merging place to
_Qcc‘urAbetween ® and @, but there is no supply from @ and @,
sd the application fluid flbws toward ® and @ over time,
.a.nd the interface where © and @ merge als-o move.s and is
blurred. This does away with application irregulafities.
However, in the event that supplﬁ is made from ® and @
alone indefinitely, the application fluid does not readily
'flow.if the viscosity thereof is high, so the ﬁpplication
fluid at the @ and @ side may run out, or the fluid level
may.greatly*differ between the @ and @ side and the @ and
| C’side, whereby faulty apﬁlidation'occurs. Accordingly, to
prevent this, thé‘sﬁpply is:then sﬁitched to-being made from
@ and @, That is, in the event that supply from @ and @
- alone and @ and. @ alone is continued a certain number of

times-, two times for example, or more, the merging position




application fluid supplying openings 352 are alternately divided into two
. groups (groups of (D and (3), and zO and (r)) , and connected with :

t our nanent - | adder - shaped channel s 353a and 353b. Supplygﬁjéﬂgéquuﬁtnent
control valves 354a and 354b are provided to each of the two groups, and
to the wupstreamside where these nerge. These supply flow adjustnent
control val ves 354a and 354b may be supply flow adjustnment control valves
of forms such as shown in Fig. 23, or__may be controlled by pressurized air
control valves 354a’ and 354b° whereif the opening and cl osi ng of the
valve is controlled by pressurized air and the pressurized air controls
t he opening and closing by electric signals, as shown in Fig. 25.

Accor di ngPyesf eachpltines mayd l@pduppitios isimagdlarcaislsy doomalpaaray be
repeated fromone.gro ﬁ al one, such as from (D -and 0 alone, or 0 and (r)
al one. Th&SOdi Frkivacthai fhathesexafiptkeshpphicatFoy. £28idsléhal there is
an -application fluid supplying opening of one group near the nerging point
of the abBF?c%?P%hd?FﬁFHOPFo t he euppl henei prefévableuppayi ng openi ngs of
t he other grou 27 January 2005 - 58 Thus, at the point the supply is nade
fron1the°%§%?% R ?PBPéYsﬁﬁﬁmyPﬂEho@@ﬂﬁﬁ@ssbmubh@ng¢@®h¥ al per gi ng

uid occurs therebetween, but in the event

poi nt of _. the ap% t| on , ,
t hat swi ?E‘ﬁ'f‘n(g i S ‘rra @ %%%pl%f?%?%ﬂ%rnﬁw%ﬂ ore application
'p;; teglrjlbg(rjl ti %%'att‘gpl Céltl[]gure?tr{*ert%sn% %%Jent35mplv§hrere§[naréh%d tt;[uoltfl(%)rlre1 carlier is
appllcatlon fluid supplylng openlngs 352 are alternately .
divided'intO'two groups (groups of @ and ®, and @ and @),
and connected with tournament ladder shaped channels 353a
and 353b. Supply flow adjustment control valves 354a and
- 354b are provided to each of the two groups,-and to the
upstream side wﬁere these merge. These supply flow
adjustment control valves 354a and 354b may be supply Flow
“adjustment control valves of forms such as shown in Fig. 23,
or may be controlled by pressurized air control valves 354a'
. and 354b' wherein the_epening and: closing of the valve isv
controlled by pressurized air and the pressurized air
_controls'the opening and closing by electric signals, as
shown in Eig. 25. Accordingly, four_places may be supplied
simultaneously, or suﬁply may be repeatedxfrom one group
| alone, such as from @ -and ® dlone, or ® and @ alone. The
- difference with the example shown in Fig. 23 is that there
is an applicatien fluid‘supplying opening of one group near
the merging point of the application fluid from the

appliCation fluid supplying openings of the other'group.




irregularities do not occur. Also, this exanple is nore advantageous than
‘the exanple shown in Fig. 23 regarding the flatness of the fluid |evel
height. Particularly, _ positioning the application flujd,s | yipg
openi ngs of-one group at the nerging position of the a%%ﬂ%@gﬁggﬁbsluid of
the other group is effective, since the nmerging position can be perturbed
even nore. Fig..26 illustrates a die 361 provided with a sensor 362 for
~detecting the anpunt of application fluid within the application fluid
reservoir 304 (the fluid level with the® “present exanple). O her
configurations are essentially the sane as those shown in Fig. 23. The
sensor 362 is electrically connected with a universal controller 60, and
t he uni viehasa| abnthel peinb0thensappdyt he wa@pl Frérvine apyicoties 58
according to the-electric signals thereof. The opening and cl osing of the
‘supply ffbwiddsuppheing copetbings vat vese 3gdoupnda HMebging oemin®l d£d by the
supply device controller. 258, thereby supplying (replenishing) - '
appl i cattioe éppliication fheidpptcensi tinengpatwdars, Tt Januthy &6t - 59 One
met hod with this apparatus is to set an upper limt value and |lower limt
val ue fokhaheswhbemingfispphdeate osupplyiticon tthe dtheeapptowatbafotd ui d
‘reservoir 304, and to start supplying at the point of falling bel ow the
| over | #pRtication | {rreoebrrhblesn peecly nithe \Welelne o igitvkeh t he
di fference between the upper Iimt and lower limt, this

started to form earlier is perturbed, so application
irregularities do not occur. Also, this example is more

advantageous than the example shown in Fig. 23 regarding the

flatness of the fluid level height . Particularly,

pdsitioning the aﬁplication fluid supplying 0pepings of- one
-group at the merging position of_the application fluid of
fhe other group is effective, since the merging pbsition can
be perturbed evén more. -

Fig. 26 illustrates a die 361 provided with.a sensor

362 for detecting the amount of application fluid wifhin the
appliqation fluid réservoif 304 (the fluid level with-the’.
present example). Other configurations are essenti&lly the
same as those éhbwn:in Fig. 23. The sensor 362 is
elgctrically connected with é universal controller 60, and

the universal controller 60 controls the éupply device

" controliler 58 according to the electric gsignals thereof.
The opening and closing of the supply flow adjustment
control valves 344a and 344b is controlled by the supply
device controller 258, thereby supplying (;eplenishing)

application fluid, with the application apparatus.



method is a rfét hod wherein a relatively |arge anpunt of applicati'on fluid
I's supplied with one supplying action, and change can be given to the

supply flow fromthe application. fluid supplying openimﬁangggfzd{jgm
during one-supplying action with a die such as shown in. Fig. 20, so the
merging position does not stay at a constant position, -and application
irregularities do not occur. Also, as separate nethod, there is a nethod
~wherein a managenent value for the anmount of application fluid within the
application fluid reservoir 304 is-setg, with supplying started at the

poi nt of falling bel ow the managenent val ue, and stopping at the point of
exceeding it. Wiile depending on the anobunt of application to the base

materi al (thonemettodiwidits dtigappamtne. idli®) sdthiah Rigead 1@ Met hod
wherein application fluid is supplied into the application fluid reservoir
304 eachvalue amdapphércalimbt acaled B6dSthandmehanasr Casp PEcAE V@D to the
supply flow fromthe application fluid supplying openings with each
suppl yi-nflubdtvothinttha appl soetias Sheid. résefgir 2604 Saddecdrer gi ng 27
January 2005 - 60 position does not stay at a constant position, and _
appl i cat$oart rseppl ring i as the meiwecof . fal king wdlow tthee 1@k as shown in
‘Fig. 23 or Fig. 25, in the event that supply from(r) and OO alone (or (r)
and OO al¥nky amd G g & offee (wppQO hilgi{ ) Wiidree )dememobintg mred a
certain nunmber of .tines, two tinmes for exanple, or nore, and this
‘supplyirﬁpe d;fference between the upper limit and lower limit, this

method is a method wherein a relatively large amount of

application fluid is suppliied with one supplying action, and

change can be given to the supply flow from the application.

fluid supplying openings over time during one supplying |

action_ﬁith a die such as shown in Fig. 20, so the meérging

position does not stay at a constant position, and

application irregularities do not occur.

Also, as separate ﬁethod, there is a method wherein a

management value for the amount of application fluid within

the application fiuid reservoir 304 is set, with supplying

started at the point of falling below the management vaiue,

and stopping at the point of exceeding it. While depending

on the amount of appliéation to the base material (the

amount of dischafge from the die), this method is a method

wherein application fluid is Supplied inte the applicatioh

fluid reservoir 304 each time an application action ends,

and change can be given to the supply flow from the.

 app1ication_fluid supplying‘dpenings with each supplying

action with a die such as shown in Fig. 20, so the merging




“action is subsequently repeated alternately between the .groups, the
nmer gi ng position noves each tine, and application irregularities do not
occur. The anount of novenent increases as the nunber oﬂgggptigﬁgw tinmes
i nCreases, and application irregularities do not occur, “bu Y 3 t he
~flatness of the, application fluid Ievel into consideration, it is even
nore preferable that occasions for supply fromboth groups simultaneously,
i.e., from(r), O a, ‘and (r), be "pgpiodically narrowed. Al so, for the
sensor, there are those for detecting the fluid |level height of the
application fluid w thout contact, .for exanple as described above, such
as |aser type, ultrasound type, etc., displacenent gauges. Also, there is
a met hodP?dtthenRsdeefgnehes iy ght af cohstante posifetext am@ anount of
application fluid within the application fluid reservoir, and-a | oad cell
capabl e ¥PPEEAFEION nirERyetaEHlLOR| gMtnohtocelect rAksei gnbtls asdpeeferably
used for_the weight detecting sensor. Further, another preferable exanple
of the pFRERMNES 291N LR \FDP0523 @1 Figyved?i ol vihe evemfesthabed with |
reference to. dragwings. . . ln Fig. 5 on_the surface of the substrate 1
~shown i rFURRLY gr%ﬂ‘eéf S‘Pﬂeéé-]rﬂﬂr?‘i‘%l %Pt pRYl Chakang) Ak @1ende ending
in the %Bflﬁga.ioquirﬁpgﬂoqhof t he %ggiipation fluid; and hori zont al
barrier r!%s 15%F e%t 8RE iy H1P1%k 19i FEtt e drd sy (BheRE @K t i cal
barrler‘€i$5§91¥wO1¥§hes for example, or more, and this supplying

action is subsequently repeated alternately between the
~ .groups, the merging position moves each time, and

application ixregulérities do not occur. The amount of

movement increases as the number of continﬁous times

increases, and application irregularities do not occur, but

taking the flatness of the-application fluid level into
consideration, it is even more preferable that occasions for
supply from both groups simultaneously, i.e., from ®, @, @,
~and @, be periodically narrowed.

Also, for the sensor, there are those for detecting the

fluid level height of the application fluid—without contact,

. for example as described above, such as 1aser.tYpe,

ultrasound type, etc., diéplacement gauges. AAlso, there is

a method for measuring the weight of the die to detect the
 amount of application fluid within the application fluid
reservoir, and a load cell capable of converting detected

weight into electric sigﬁals is preferably used for the

weight detecting sensor.

Fu;ther, another preferable exémple of the present




rel ati on between the height (H) of the vertical barrier ribs- 101 and t he
hei ght (Rh) of the horizontal barrier ribs 102 is Hz Hh. Al so,
lattice-like grooves 110 are fornmed on-the surface of thelsuesizagse | by
the barrier ribs 101 and 102, and the grooves 110 have recesses 104 and
103.- The recesses .104 are fornmed as portions enconpassed by the verti cal
barrier ribs 101 and the horizontal barrier ribs 102. On the other hand,
the recess 1031s.forned with of apex of the wvertical barrier ribs 101 and
the horizontal barrier ribs 102. .. ‘Fi"’d-. 6 illustrates around the die 18,
viewing the application apparatus shown in Fig. 5 fromthe X-axi al
direction. A representative groove 110 on the substrate 1 is inmaged with a
canmera 22n¥ephipedwibl the destiibedabith l8efetdmreX 8bideavrdhge. 4 i s noved
with the X-axial position control unit 24 by an inage position processing
unit 23, and Idi#g-0l5 i Prrddee sufademtoft Hhea enttestsftd He steprresiant at i ve
recess 110 and the center of a representative discharge orifice 18a of the
di e: 18 EdFr el pdFali formed tmel bip benver tioabsbarsper reppeskiit at i ve recess
110 match. Fig. 27 is a schemmtic vertical cross-sectional view of the
suppl y coRteoiingirctheranphlicrbionirestion oficthl canslitathen
~application apparatus shown in Fig. 5. In Fig. 27, the die 418 conprises
a- casi ngk“sjfé:ftét a?fb‘?rﬁﬂ’f’rﬁﬂ‘bt%llr HeE ot oignd g di cihe gi ng
.appl i Lon flui r r n L
app Caléf%ec{ibﬁjé%éhgg%é% (%o the vertical barrier ribs 101. The
relation between the height (H) of the vertical barrier ribs
- 101 and the height (Hh} of the horizonfal barrier ribs 102
.is H = Hh. Also, lattice—like grooves 110 are formed on -the
: surface,of the substrate 1 by the barrier ribs 101 and 102,
and the grooves 110 have recesses 104 and 103. The recesses
_104 are formed as portions encompassed by the vertical
_ barrier ribs 101 and the horizontal barrier ribs 102. On
the other hand, the recess 103 is fbrmed ﬁith 6f ﬁpex of the
vertical barrier ribs 101 and the horizontal barrier ribs
102,
Fig. 6 illustrates around the die 18, viewing the
‘application apparatus shown in Fig. 5 from the X-axial
direction. A representative groove 110 on the substrate 1
is imaged with a camera 22 attached to the Z slide table 13,
the X slide tablé 4 is moved with the X-axial position
control unit 24 by an image position processing unit 23, and
‘contrel is made such that the center of the representative

‘recess 110 and the center of a representative discharge

orifice 18a of the die 18 corresponding to the




the | ower face plate 432 of the casing 431, in single |ine at predeternined
intervals. The space 433 within the casing 431 is formed with an
application fluid storing portion 434 where the applicapt ghhdahpebsA30
(fluorescent substance paste 427) is stored, and air space 435 situated
above. A gas pressure conducting hole 437 is provided on the upper face

pl ate 436 of the casing 431, and one end of a gas pressure conducting

channel 438 is connected to the gas prgssure, . conducti ng hole 437. The

ot'her end of the gas pressure conducPing channel 438 is opened to a gas

pressure source 440 -having pressure which is maintained at a set pressure.
Openi ng/ cl osi ng neans 439 fornmed of a direction switch-over valve are
provi dedreprerengasigeesegeescdabiumaital. channel 438, and the gas spade 435
and gas-pressure source 440 communicate or are out off by opening/closing
switching of Fifie dpehs ngy/ erienatieevent U3sl qiesometiipnibsiiey neans 439
detect the rel ative position between the discharging orifices 418a of the
die 418 4h& FHEPi¥bSPRArelldediget fer epRiAgatdenopbuidgtanthel déeng is
controll ﬁ by. position 27 January 2005 - 63 detecting and discharge
controILi goﬁeﬁﬁg ABP LAk PN 3PRET 2§ EWSHEYD A8r Fdgnt Sol | ilwg Rilee t4hi ng: of
t he openipg/ ¢l osi means 439. Wth.the present exanple, for the paste
427, onekﬂ%oﬁﬁ? 6?9R°??BH}?eﬁ;?g?§ﬁﬁ?? ﬁﬁgfE??%ITE3t+%1%p$+$%H?rf$g. ZE i s
a detail ed.ylew of.Lhe_recesses 421 forne on the substrate | from above.
Wt h thegg%£%§%§ é%éﬁpf%?81sc arging application Eiul are bored on
' the lower face plate 432 of the casing 431, in single line
at predetermined intervals. The space 433 within the casing
431 is formed with an application f£luid storing portion 434
where the applicafion fluid 430 (fluorescent substance paste
427) is storéd, and air space 435 situated above. A gas
pressure conducting hole 437 is provided on fheAupper face
plate 436 of the'casing 431, and one end of a gas pressﬁre
conducting channel 438 is connected to the gas pressdre,
.conducting hole 437. The‘other end of the gas ﬁressure
conducting channel 438 is opened to a gas pressure source
440 having pressure which is maintained at a set pressure.
Opening/closing means 439 formed of a direction switch-over
valve are provided to the gas pressure conducting channel
438, and the gas space 435 and gas pressure source 440
communicate or are cut off by opening/closing switching'of'
~ the opening/closing means 439. The opening/closing means
439 detect the relativerposition between the dischafging

 orifices 418a of the die 418 and the subStratell, and the

timing.for opening'and closing is controlled by position




application fluid of the sanme color can be applied to every third recess
421, as shown in Fig. 29.- Accordingly, the pitch of the discharge
orifices 418a is three tines the-, pitch of the vertical-barrier ritbs
425a. Note that the substrate |'be without horizontal baffawant2We 425,
as shown in Fig. 30. Wth the present .exanple, the dianeter (D) of the.
discharge orifices 418a, the height (Hh) of the horizontal barrier ribs
425b, and the spacing (C) between |ower face plate 432 of the die 418 .and
the bottom face of the recesses 42fa®f “the grooves 421 satisfy the
conditions of D+ Hh < C (Fig. 31).. The paste 427 discharged fromthe

di scharging orifices 418a maintain the formof the discharging orifices'
418a i mBgteréindapndr dipicharge) contweldingameboagnas shewnr shatheA of D +
Hh < C stands, even in the event that the paste 427 is applied to the apex
of the hBFRY&ROS|. BaFr centrpiBing2the thingnwi bE hbe apléeirgfolosEngower
face plate 432. Also, in the event that the discharge orifices 418a have a
non- ci r cUPaPSsAdge, WAEhobbai REearREnSKaMBLEB. Fouf theepagtd abar yor805 - 64
di scharge orifices 418a followi ng the direction of application of the
appl|catP8i°FI8FdRS£FP§ﬁy FhéQEGﬁBﬂtléﬁg Bofbiue) His <applivdo, with the

pr esent exanqg %g relat ve-mption  velocity (V) between the die 418 and
substrate 1, &hd-tH% 19idc %‘F%’el%l‘ﬁb‘??f’fvﬁh%fr?%%t@hfpwthe

'dySCharggn the substrate 1 from above. With the present example,
appllcatlon fluid of the same color can be applled to every
third recess 421, as shown in Fig. 29. Accordingly, the
pitch of the discharge orifices 418a is three times the -
pitch of the vertical barrier ribs 425a. Note that the
substrate_l‘be without horizontal oarrier ribs 425b, as
shown in Fig. 30. .

With the preeent example, the diameter (D)} of the.
discharge orifices 418a, the height (Hh) of the horizontal
' barrierrribs 425b, and the spacing (C) between lqwer.face
‘plate'432 of‘the die 418 and the bottoﬁ face of'the recesses
421a of the grooves 421 satisfy the condltlons of D + Hh < C
(Fig. 31) . The paste 427 discharged from the dlscharging _
orifices 418a maintain the form of the dlscharglng orifices
,éféa immediately after (Fig. 32). However, as long as the
'_relation of D + Hh ¢ C stands, even in the event théﬁ the
paste 427 is applied to the apex of the horizontal barrler
Tibs 421b, thls will not adhere to the lower face plate 432,
_ Also, in the event that the discharge orifices 418a

"have a non—circulaxishape, the openihg dimensions (B) of the




orifices 418a nust be 0 < V/v s 1. As shown in Fig. 32 and Fig. 33, the
paste 427 discharged fromthe discharging orifices 418a bends in the
direction of relative novenent -between the die 418 or ;gpftratgxﬁ Al so,
in.order to prevent adhesion of the discharged paste 4 GUEH, 8\/\/er
-facepl ate 432, the discharge angle (0).consisting of. the discharge
‘velocity (v) and the novenent velocity (V) of the substrate 1 or die 418.in
the application direction (direction of the arrow) is preferably made as
smal | as possible. The discharge. anf§fe-(0) nay be. expressed by tang V/v.
Experimentati on has shown that, adhering of the paste 427 to the |ower
face 109 can be prevented within the range of 0 < 0 s 45. Accordingly, in
the everiisdimrdge onificed , 418n clol bevicept tiv tdiredtierabef/e- - descri bed
range, so adhesion of the paste 427 to the |ower-face plate 423 can be
prevent PP et iem @f dihe fappliwraipean £ VRA tsatisfy tihe grovliciomcesses
421a fultl, the application amount (Q per unit time As Q = av = AV, and
accor di riff B clarflbeS éxpressed by tanO = 27 January 2005 - 65 V/v = a/A
Accordingly, Q can be kept within the above- described range if 0 < a/lA's
1, so adhesi &d56% FHepddee PreFent, exgaplgue thegdelgtive m2%ioan be
prevented.. Al so, é{e anmount of a%PIication to grooves 421 of a substrate .
b

wi th horfZSHaETY dath iRetyeely Wit e andsihptaata o@dibarate
W t_h'OUt &}.Osrclhzaorngtealve orcr:il.te]; (rx})bsof42t§1be’ ‘pba}/ste 427 from the discharge '

orifices 418a must be 0 < V/v < 1. As shown in Fig. 32 and
Fig. 33, the paste 427 discharged from the discharging
orifices 418a bends in the direction of relatife movémenf
between the die 418 or substrate 1. Also, in order to
prevent adhesion of the-dischérged paste 427 to thé lower
-féce'plAte 432, the discharge anglé (B)-éonsistiﬁg of the
discharge felocitf (v) and the movement velocity (V) of the
substrate 1 or die 418 in the application direction
-x(direction of the arrow) is preferably ﬁade as small as
pbssible. The disdharge_angle (0) may be expresséd by ténB
= V/v, Experimenfation has shown that adhering of the paste
427 to the 1QWer face 109 can be preVenfed within the range
6f 0° < 0 = 45° . Accordingly,rin the event that 0 < V/v =1,
0 can be kept within the above-described range, so adhésion
of the paste 427 to'the lower face plate 423 can be
prevented. -
Also, in order for the ﬁaste 427 to £ill the groove
recesses 421a full, the application amount (Q) per unit time

is Q = a'v = AV, and accordingly can be expréssed by tanf =




the vol une of the horizontal -barrier ribs 425b. Paste 427 is applied
uniformy to substrates with horizontal barrier Tribs in the sane nmanner as
with substrates wi thout horizontal barrier ribs, so pasi7e/aiRaryidd08t acked
upon the recesses 421b imedi ately after application. However, due to
letting stand for a certain amount of tine (leveling), the paste 427 on
the recesses 421b flows down into the recesses 421la, so the anount filling
t he application grooves .between the horizontal barrier ribs reaches the
necessary anount (full). Now, - let us @%y"t hat the anount of application
per unit length to the grooves on a substrate - with horizontal barrier _
ribs. ts Ch, and-the anount of application to the grooves on -a substrate
wi t hout Wovizoalkl Aocordinglps Oscé&n ba Eept Wi thiid htlidealgseove w dth as
W the Oh per unit length (Lh +L) is -Ch =W H L+ W (H Hh) Lh.. Al so,
'Q in t hedesenibeharangerief a@ e na/hosi tonsal adlimsiderof i tise isastaV427 (Lh+L) .
27 January 2005 - 66 Accordingly, the ratio k between the amount of
appl i cat¥@ontiey lewencfageomiastontia3sobnt bat prevemteds i zontal barrier ribs
and the anount. of application %to the grooves on a substrate w thout
hori zont al bd¥S%r thepamoamthof agnleiay o grQeves= 42V K ar W (H - Hh)
'Lh]/iWH(LhJc_Lg] . .
o vubstrate with horizontal barrier ribs 425b may be. less by -
that to a substrate without horizontal barrier ribs 425b, by
the volume of the horizontal barrier ribs‘425b. Paste 427
is applied uniformly to substrates with'horizontal'barrier
ribs in the same manner as with substrates without
: hofizontal barrier ribs, so paste 427 is stacked upon the
- recesses 421b immediately after application. 'However, due
.A'to letting stand for a certain amount of time (leveling),
‘the paste 427 on the recesses 421b flows down into the
7 recesses 42la, so the amount filling the.application grooves
-between the horizontal barrier ribs reaches the neceésary
amount (full). Now, let us say that the amount of
application per unit length to the grooves on a substrate
with horizontal barrier ribs is Qh, and the amount of
application to the grooves on ‘a substrate without horizontal
barrier ribs is Q. 1In Fig. 4, with the groove width as W,
the Oh per unit length (Lh + L) is
. Qh=W*H*L+W-=* (H-HH) * Lh.
Also, Q in the event that there are no horizontal

barrier ribs is

Q=W+ H- (Lh + L).




=1--"(H/H - (Lh/ (L + Lh)). Also, there is the need to set the

di scharge angle (0) to O 45 in this case as well, so wth. the present
exanple, the conditions of 0 < a/(kA) s 1 are satisfied Paya0d5 Exanpl e
1, Conparative Exanple 1 Paste containing a fluorescent substance. powder
emtting light of blue (viscosity approxi mtely 600 poise) was applied
using a substrate having only vertical barrier ribs, with the width between
the vertical barrier ribs (W 0.24 mm and the-height of the vertical
‘barrier ribs (H 0.12 mm using four't%e‘é of dies with the dianeter (D) of
the di scharging orifices of the'die being 0.-1 nm 0.12 nm 0.15 nm and
0.22 mm Exanple 2, Conparative Exanple 2 Paste was applied under the sane
conditions a ROHY oxXehgtrabio ch dretveen hehe andngtyobet ween t he
vertical barrier ribs to 0.28 nm 27 January 2005. - 67 Exanple 3, Exanple
4 Paste MBBLIFRFien Yhdke the gapevesnant pofybatrakanpith hosiseptalor
Changinggthe,mﬁdth éx% between the vertical . barrier ribs to 0.38 mm
Exanpl e B3TEbfibaliPF valexthp @nauplspE eBRLAFALAGN aQf FRoFkecERPO¥RBSt ance

~Sbfipat by veEx PhstE onadi | i
powder 8 1508 LEIE QLeRLUE AYLEORLLY BRPLLXL"BIELYoE0%ER0" °°)
expressed by k = Qh/Q

[W-+H-L+W- (H-Hh) - Lhl / [W - H - (Lh + L)]

i

1 - (Hh/H) * (Lh / (L + Lh)}.
Also, there is the need to set the dischérge angle (6) to 6
= 45° in this case as well, so with the present example, the

‘conditions of 0 < a/(k*A)} =< 1 are satisfied.

Exémplés
Example 1, Comparative Example i
| Paste containiﬁg a flﬁorescént substance powder
emitting light of blﬁe (viscosity dpproximately 600 poise)
was applied using a substrate having only vertical barrief
ribsf with the width between the vertical barrier ribs (W) =
0.24 mm and the -height of:the'vertical barrier ribs (H} =
- 0.12 mm, using four types of dies with_the'diametér (Df of
the discharging ofifices of the die being 0.1 mm, 6;12 mm,
0.15 mm, and 0.22 mm.
Example 2, Combarative Example 2
Paste was applied under the same conditions as Example
-1 except forrchanging the width (W) between the vertical

barrier ribs to 0.28 mm.




was applied, with the width between the vertical barrier ribs (W = 0.24
rum the height of the vertical barrier ribs (H = 0.12 nm'the length in
the application direction between horizontal barrier ri®&sJguuan=2005nmm the
hei ght of the horizontal barrier ribs (Hh) = 0.1'mm and the length in
the application direction of one horizontal barrier rib, (Lh) 0..08 mm
‘using four types of die's with the diameter (D) of the discharging
orifices of the die being 0.1 nm 0.12,mm 0.15 mm and 0.22 nm Exanple
6, Conparative Exanple 4 Paste was applied under the same conditions as
Exanple 5 except for changing the wdth (W between the vertical barrier
ribs to.0.28 mm Exanple 7, Exanple 8 Paste was applied under the sane
condltloﬁ%a@BlEx&anEamBlexéept for changing the wdth (W between the
vertical barrier ribs to 0.38 nm The results of the above Exanples 1

through 4 andasle 2R ARRkiLP00BIES Wonpeamns icanditimiesas Fumhilar e shown
in Table 1 and Fi 34. Also, the results of the above Exanples 5 through
8 and t%eeﬁﬁﬁﬂﬁrg??vﬁhERaﬁﬂﬂeEh% whHatha Ve B¢@N@ﬁ¢r¢ﬂ%b?@rﬂlgmh Fig. 35.
As a result, with the Exangles 1 through 8, there was no adhesion of paste
to the Iﬁﬁﬁﬁl?ﬁcﬁlﬁ?aF% Bf38madi e, and the paste was applied to the

substrapg I n féuglfggggagggisew%éghgo bl ank portlons Conversely, with. the

7 Paste containing a fluorescent substance powder
emitting light of blue (viscosity approximately 600 poisé)
was applied, with the width between thé vertical'bafrier
ribs (W) = 0.24 mm, the height of the vertical barrier ribs
(H) = 0:12 mm;'the length in the application diréction
between hofizontal barrier ribs (L) = 1 mm, the height of
the horizontal barrier ribs (Hhi =.0.i mm, and the length in
the application direction of one horizontal barrier rib (Lh)

= 0.08 mm, using four types of dies with the diameter (D) &f
‘the discharging orifices of the’die being 0.1 mh; 0.12 mm,
0.15 mm, and 0.22 mm, 7
ﬁxample 6, Comparative Exampie 4

Paste was applied under_the same éonditions as Example
5 excépt for changing the width-tW) 5étWeen the vertical
barrier ribs to 0.28 mm. '
Example 7, Example 8

Paste was applled undexr the same condltlons as Example

-5 except for changing the width (W) between the vertical
barrier ribs to 0.38 mm. |

The results of the above Examples 1 through 4 and the




Conpar ative Exarrpl es 1 through 4, there was adhesion of paste to the |ower
face plate of the d|e Al so, blank portions were observed on the
substrate. Here, (DD2)Zn A= WHK =1 W(HV/H (L& {@dwuaylagppy . 27

~ January 2005 69 Table W(mH (m)D (nma (mMm2)A (nmmR) . a/ A0 (degrees)
- 0_240.12. 0. 10. 007850. 02880. 2727115_3 Exanpl e
10. 240. 120. 120. 011310. 02880. 392721. 4 0.240. 120. 150. 017670. 02880. 6135931. 5

Conpar ative: 0.240. 120. 220. 038010. 0288168?»199152 9 Exanple 1

0.280..120. 10. 007850. 03360. 2337513. 2 Exanpl e
20. 280. 120. 120. 011310. 03360. 336618. 6 0. 280. 120. 150. 01767. 0. 03360. 5259427. 7

Conparative 0.280.120.220.038010. 03361. 1313548. 5 Exanpl e 2
0. 380. 120ompapatdse. B4a8pD1e¢72248n8 Exampl ehown in Table 1 and Fig.

30. 380. 120. 120. 011310. 04560. 2480213. 9 0. 380. 120. 150. 017670_04560. 3875321. 2
Exanpl e 3$: 38813990. be. 1880105 026601:8336088. Bxamples 5 through 8 and

the Comparative Examples 3 and 4 are shown in Table 2 and
Fig. 35. As a result, with the Examples lrthrough 8, there
was no adhesion of paste to the lower facerplete of the die,
and fhe paste was applied to the substrate in a uniform
state with no blank portions. Conversely, with the
Comparative Examples 1 through 4, there was adhesion of
paste to the lower face plate of the die. Also, blank
portions were observed on the.subetrate.

Here, a = (D/2)°=

A=W"*H

K =1 - (Hh/H) * (Lh/(L + Lh))




27 January 2005 i - 70 Table 2 WHL H1 Lit Da (mR)A | cKAA kAO
(mm) (nm) (ram (nun) (mM) (nun) . (nmz) (degrees) 0.240.1210.10. 080. 10; .
00785, 0. 02880. 938270. 027020. 2906516. 2 Exanpl e . 27 January 2005
- 50.240.1210. 1.-0. 080. 120. 011310. 02880. 938270. 027020. 4185322. 7
0. 240. 1210. 10, 080. 150. 017670. 02880. 938270. 027020. 6539633. 2 Conparati ve
- 0.240. 1210. 10: 080. 220. 038010. 02880. 938270. 027021. 4067454. 6 Exanple 3
0. 280.1210. 10. 080. 10. 007850. 03360. 938270. 031530. 2491314. 0 Exanpl e

. 60. 280. 1210. 10. 080. 12, 0. 01131' 0. DIFB0- 938270, . 031530. 3587419. 7
0.280.1210. 10. 080. 150. 017670. 03360. 938270. 031530. 5605429. 3 Conparati ve
0. 280. 1210. 10. 080. 220. 038010..03360. 938270. 031531. 2057850. 3 Exanple 4
0. 380. 1210. 10. 080. 10. 007850. 04560 3P 7. 042790. 1835710. 4 Exanpl e

70. 3807121010089 120 011310 G4566938270-0427962643414-8
_ W (mm) tH (mm) | D (mm) | & (mm*) | 2 (mm?). a/A 0 _
, L (degrees)
0.24 0,12 0.1 0.00785 | 0.0288 | 0.27271 15.3
Example 1 0.24 0.12 0.12 | 0.01131 ] o0.0288 0.3927 21.4
0.24 0.12 | 0.15 | 0.01767 | 0.0288 | 0.61359 31.5
Comparative 0.24 0.12 0.22 | 0.03801] 0.0288 | 1.31991 52.9
Example 1 : .
_ 0.28 0.12 0.1 0.00785 ) 0.0336 | 0.23375 13,2
Example 2 0.28 0.12 0.12 ]0.01131 | 0.0336 | 0.3366 .18.6
0.28 0.12 | 0.15 | 0.01767 | 0.0336 | 0.52594 27.7
Comparative 0.28 0.12 0.22 | 0.03801] 6.0336 | 1.13135 48.5
Example 2 _ i '
0.38 0.12 | 0.1 0.00785 ) 0.0456 | 0.17224 9.8
[Exemple 3 | 0.38 | 0.12 | ‘0.12 |0.01131 | 0.0456 | 0.24802 13.9 .
. 0.38 .| 0.12 0.15 | 0.01767 | 0.0456 | 0.38753 21.2 .
Example 4 0.38 ] 0.12°| 0.22 {o0.03801| 0.0456 | 0.83362 39.8




0. 380. 1210. 10. 080. 150. 017670. 04560. 938270. 04279" 0. 4130322. 4 Exanpl e

80. 380. 121. 0. 10. 080. 220. 03801' 0. 04560. 938270. 042790. 88847.41.6 27 Janhuary
2005 - 71 ‘Exanple 9 Wth the die shown in Fig. 8 and R7glar@aryaif05
application fluid reservoir form ng nmenber 985 nmin total length, 50 nm-
in. width, 40 mmin height, with an application fluid reservoir 16 mmin.

wi dth, and a discharge orifice formng  nmenber 985 mmin-total |ength, 20
mmin width, and 1 nmin thickness, Mer e joined by an epoxy adhesive
agent, 18 braces 12 mmin dianeter were arrayed in the array direction of
the discharge orifices at 50 mmintervals as shown in Fig. 10, and the
braces and. application fluid reservoir formng mnenber were fastened with
Mt bolts A lid menber 985 mm in TPH4l 2 ength, 50 nmin wi-dth, and 10 mm
in tlhi ckness was |[fastienefuby Dol tis,|at hafigbya agsepbl | ngaa [diagxa Hresguriged
air jof 0.8 MPada$ (iR Rk f] (AT dulf Pr €S§YLdez¢d airf supply opqring...sp as
to Qoost the Ifptel §al, [Py epsUNE. o8] o L5, b0 0500tn biy FoToaL 01 dgt o mat+on
of tlpe dieesvva\or;}zasurtu usTng——al di-g—gatge—m N At ,9 A ﬁto;;ﬁc
Corforatton (BEgifdrittel 1Rl LIP10-131Py GEIHPY- 026840. 938220192702 [0 H853 |\ 2220 002
mm Hul-gi-ng-— af®+2He0dant brl| Hdd 2089 - bT[0 1936744 -0248p . p¥ea7|ogeryitjadisasd| dix.ectfi on,
but (edvenmtives [na4peakiing .1t hes Bi. sqhange jabide] Cessab QEM?BQH’@WLSL«; '
Congexaapieve Exanple 5 '

.0336[0.93827]0.03153/0.24913| 14.

0.28]0.12 1 0.1}0.08{0.110.00785/0 0 '
Example .6 lo.28 0.12 1 Q.1 0_..08 0.12/0.01131{0.0336[0.93827}0.03153|0.35874 19.7
. 0.28{0.12 1 0.1]0.08[|0.15/0.01767{0.0336]0.93827{0.03153]0.56054 29.3
Comparative [0.28]0.12 i 0.110.08)0.22/0.03801]|0.0336|0.93827]/0.03153|1.20578 50.3
Example 4 .
. 0..38 6.12 1 0.1]|0.08{0.100.00785 .0.0456 0.93827/0.04279)0.18357 10.4
Mple 7 10.38] 0.12 1 lo.1)0.08lc.12 0.‘01131 0.0456]|0.93827|0.04279(|0.26434 714.8
0.3870.12 1 0.1 0.03 0.15{0.01767{0.0456]0.93827 0.04279]0.,41303 22.4
Examp:_le 8 0‘.3(.5 0.12 1 |0.1}{0.08 0._22_ 0.03801]|0.0456|0:93827 0.04é79 O'.Bl.iad"l' -41.6




Measurenent was performed under the same conditions as wth Exanple 9
except that the braces where omtted, whereby there was 0.054 mm bul gi ng

.at the center portion of the die 27 January 2005 - 72 Py éi]rJéUyy t udi nal
direction, and there was peeling of the discharge orifice torning menber.
Exanple 10 In Fig. 25, four application flui d supplyi ng openings .were
distributed on a die 985 mmin length at 246 mm intervals, d|V|ded .
~alternately into two groups, and each were connected with stainless- steel
pi pes (inner dianeter 8 ) to form a tpurnament--I| adder-shaped channel .
Paste containing a fluorescent substance powder emtting Iight of blue
(viscosity approximately 600 poi se) was then supplied to the die,
alternagggm $wi ching between supplying paste fromthe appli-cation fluid
suppl yi ng openlngs of one group and supplying paste fromthe appllcatlon

fluid suppl Widgh ORENGIYSsIwd Ny R NET §T.0UP F5. efch,9 %@if@a

applying to the substrate, whereby no appllcatlon LTregu Ities occurred

on the suhsarat8epveirafbehing ﬁ@ﬁ\ﬁ@f%ayemmSﬂHS%e&iSleGgﬂHar 8bi M@ Exanple
6 Application was nmade to a sUbstrate under the sane itions as with

" Exanpl eidOwedERpt 40 hah PASKEiYAS, CRNELhNHAUSHY1 8BS SbAUEIangoUS] y supplied
fromfour ~application fluid supplylng openi ngs, whereby stri ped :
reservoir 16 mm in width, and a discharge orifice forming
member 985 mm in total length, 20 mm in width, and 1 mﬁ in
thigkness, ware joined by an epoxy adhesive agent, 18 braces
12 mm in diameter were arrayed in the érray direétion of the
discharge orifices at 50 mm intervals as shown in Fig. 10,

" and the braces and application f£luid reservoir forming
member were fastened With M4 bolts. A 1lid member 985 mm in
total length, 50 mm in width, and 10 mm in thickness was
'féstened by bolts, thereby assembling a dié. Pressurized

. air of 0.8 MPa was supplied ffom the pressurized air supply
opening, s0 as to boost the internal pressure of the die,

“and the amount of deformation of the die was measured using
a dlal gauge manufactured by Mitutoyo Corporation (Diglmatlc

' Indlcator ID-C112). As g'result, there was 0.002 mm bulglng
at the center portion of the die in the longitudinal
direction, but therezwas no‘peeling of the discharge orifice
formingﬂmember-

Comparative Exémple 5
Measurement was performed under the same conditions as
with Example 9 except that the braces ﬁhere omitted, whereby

there'was 0.054 mm bulging at the center portion of the die




application irregularities occurred on the substrate facing the center
position of the application fluid supplying openings. 27 January 2005 - 73
Industrial Applicability As described above, with the dje;acGR sligdd to the
present invention, pressure-resistance regarding internal pressure of the
die can be inproved and deformation of the die can be prevented, while
suppressing increases in weight and increases in costs. Also, with the
application apparatus and application nethod for application fluid using
‘the die according to the present inveRgien, application fluid can be
applied while preventing deformation of the die, so application fluid can
be uniformy applied on the base nmaterial. Al so, with the die according

to the phesmst 1bAYEELEAAL BLrbBRibhTEa0h $HRRkYLAY 588&??@ penghLuid. such
as fluorescent substance paste to the die, uniformsupplyFng can be made

to wi t hinsthargppbieai banebimidgr asmbwei.r by the tournanent -1 adder - shaped
channel , and noreover, the Merging position of the application fluid

suppl i eexémpheeaoh of the application fluid supplying openings can be
noved, -so a uniformdischarge anount fromthe discharge orifices can be

secured, ai ritoutiy e2Tarfder papyEnt&ti o Oﬂlnem&émmjﬂ@ apsiidgd ion fluid,

and faulty application can be prevented
. were distributed on a die 985 mm in length at 246 mm
1ntervals, divided alternately into two groups and each
were connected with stainless-steel pipes (inner diameter 8
mm} to form a tournament—ladder—shaped channel. Paste
containing a fluorescent substance powder emitting light of
blue (viscosity approximately 600 poise) was‘then supplied
"to the die, alternatelj switching between supplying paste
from the application fluid supplying openings of one group
and supplying paste from the application fluid supplying
openings of the other group for each occasion upon applying

to the substrate, whereby no application irregqularities

occurred on the substrate even after 50 consecutive
subotrates.
.'rComparative Example 6
Application was made to a subctrate under thé same
conditions as with Example 10 ekcept that paste was
continuously and simultaneously supplied from fonr
application fluid supplying‘openings, Wherebj striped
application irregularities occurred on the substrate facing
 the center position of the application fluid supplying

*  openings.




fromoccurring. Accordingly, application without application
irregularities can be perforned in a stable manner over |ong periods of

‘time. According to the application apparatus and appl i catJdaagd7ZQ0anuary
2005 - 74. .-method for application fluid using the.die according to the
present invention, high productivity and high quality can be obtained for
“application to the base material. Also, with the plasma display panel base
‘material manufacturing nethod and pl asna display accordling to the present
“invention, the above-described appli ddtron apparatus and application
met hod for application fluid is used, so plasma display panels wth high
quality pan be manufactured in a stable manner over |ong periods of tine,
consequbndbgtehabl Anglieabfddtyuri ng with high productivity, inexpensively.
Further, with the application apparatus and application nethod for
appl i cati on &% fleF PR Q| Fee Y. thbthrideerdie ianemdiory twiidsé on of paste to
the face where the discharge orifices of the die are forned can be
preventREeFANY tpYentiaRncPressuRppreeastance| tegaedngeinpprnall on the
substrate in a uniformmnner with no blank spots. 27 January 2005 - 75
CLAI Vs Bre$sire ohathfigdae pFaraPet jmBroved cand gdefprmatien afrthed in a

genefah&%eséégjggtékéggn 8 ,a£££¥gnguggressing increases in weight
and increases in costs. Also,-with the application
apparétus and application method for applicétion fluid using
fhe die according to thé present invenfion, application |
‘fluid can be applied while preventing deformation of the die,
so application fluid can be uniformly applied on the base
material.

Also, with the die according to the éresent invention,
at the time of supplying application fluid such as
fluorescent substance paste to the die, uniform.supplying
can be made to within the application fluid reservdir by the
tournament-ladder-shaped channel, and moreovef; the merging
position of the application fluid supplied from each of .the
‘application fluid sﬁpplyipg openings can be moved, so a
uﬂiform discharge amount from the discharge orifices can be
secured, air bubbles can be prevented from entering the
épplication fluid, and faulty‘application can be preventéd
from bccurriﬁg; Accordingly, appliéation without

- appiicatidn ir:egularifies can be performed in a stable
__manner over.long peribds of time. |

Aécording to the application apparatus and application




application fluid to an object of application, and an internal application
fluid reservoir, wherein a brace is provided in thezﬁgplical#@% fluid
. reservoir and extending in a direction generally ort oé@HQW the
direction of the array of the discharge orifices. 2. A die according to
Claim1, wherein said die conprises -a discharge orifice form ng-nenber
wher eby. discharge orifices are fornmed, and an application fluid reservoir
~form ng nenber whereby the applicatiqn fluid reservoir is forned, said
menbers being nmutually connected. 3. A die according, to Claiml1, wherein a
plurality of said brace are arrayed in a direction following the array

i ] f ' jfl a4 Adie, di to Claim3, wh [
the. oraRae® £o aPeRRahe G Elnid Tty G 8 Sirlbha et 0 daim L.

wh j by i0f ith th |jcati fluid

rocorborro8y WaRERE P08 BL6H7 B pdoc PLIFE, Mad MU G P Sppar at us

fo ' [ i ] t i al; i sing.: t abl

for TPR A BhcEor FBp EPatidh o e WARE PRI, C  hee mater i al  for

appl yi NG 1.4 CARNG W (BN a1 o 1P R Bhlel alerqaine base material;

.and noving neans for relatively noving“the table and, di

3- di nashedetbying S thodPRhd CRLd Sl PR Al S d YrAbR) iGptih - fluid

- using the die according to aiml i ,

' present invention, the above-described application apparatus
and application method for application fluid is used, so
plasma display panels with high quality can be manufactured
in a stable manner over long periods of time, consequently

. enabling manufacturing with high productivity, inexpensively.
Further, with the application apparatué and application
method for application fluid according to the present
invention, adhesion of paste to-the face where the discharge
- oxifices of the die are formed can be prevented in a sure

manner, so application fluid can be applied on the substrate

in a uniform manner with no blank spots.




7: according to Caim®6, wherein stripe -shaped vertical barrier ribs are
formed on the surface of said base material, with the agflication_fluid
bei ng applied in-grooves between the vertical barrier #rnuagy 2005
application apparatus for application fluid according to Claim®6, wherein
stripe shaped vertical barrier ribs are forned on the surface of "said base
material while horizontal barrier ribs are formed ,.in a direction
.general Iy orthogonal to said vertical barrier ribs, with the application
fluid being applied in grooves betwesn-the vertical barrier ribs. An
application apparatus for application fluid 27 January 2005 - 77 g¢g. An
application apparatus.for application fluid, for relatively noving a base
materi-al wherein stripe-shaped ver tGIddMSharrier ribs are formed on the
surface of said base material and horizontal barrier ribs having a height
equal  to or lower than the vertical barrier ribs are forned in a ‘
direction genergLIy orthogonal to said vertical barrier ribs and a die
provi ded faci fig93&r dBELRIngt BINERLLYK PE disclharegyi epitbpes cation fluid
froma plurality of dischaége orifices_provided on the. die, thereby
~applyin ﬁsgﬁpciFiﬁnge??ﬁ? YoSEEREGhEFI o 0VRE MeRiwbrg st d verti ca

barr[eraﬁbgicaggoﬁhglgggetgnggrégﬁécghgﬁgégbfgég€g§§fﬁaéé»aéﬁ t he-
| inﬁerpal application fluid reservoir, wherein a brace is
provided in the application fluid reserVoifland éxténding in
a diréction géneraily orthogonal to thé direction of the -

array of the discharge orifices,

2. A die according to Claim 1, wherein séid die comprises
a discharge orifice forming‘memﬁer whereby. discharge
orificeg are formed, and an application fluid réSerfoir
‘ forming member whereby the application fiuid reéervoir is

formed, said members being mutually connected.

" 3. A die according to Claim 1, wherein a plurality of
said brace are arrayed in a direction following the array

direction of the discharge orifices.

4. A die according to Claim 3, wherein the braces are

disposed at equal intervals.

5. A die according to Claim 1, wherein the braces are

integrally formed with the application fluid réservoir




di scharge orifices of said die and the spacing (C) between a face having
t he di scharge orifices of said die and a bottom face_of groqves fornmed by
bei ng enconpassed by the vertical barrier ribs and 2R RSBV £99° barri er
ribs of the base material are stipulated such that said dianeter (D), the
hei ght (Hh) of said horizontal barrier ribs, and the spacing (C), satisfy
- the conditions of D+ Hh < C, said application apparatus for application
“fluid using the die according to Caim1l. 27 January 2005 - 78 10. An
application apparatus for appliGaﬁﬁmTfluid according to Claim9, wherein
the discharge orifices of said die are formed with a non-circul ar shape,
and wherein the opening dinmensions (B) of said discharge orifices follow ng
t he @btednigomeabeappl i cati on of the application fluid satisfies the
conditions of B + Hh < C. 11, An application apparatus for application
fluid, for relatively noving a base material wherein stripe--shaped
vertical barrier ribs are formed on the surface of . said base_ material and
a di e #rovikkeeprfidaiaiy sraiapp szt srfioar apb lyhagl @ p e kion tdgtidhpl i cation
fluid froma plurality of discharge orifices. provided on'the di-e, thereby
app! gormbappimatarinl ; Honprisdng ediatd gfesvEixing hags medied i+ i cal

- barrier ribs of the base material,. wherein-the ar egaqé - of discharge

~ ori f acdd-eoforegiifiefl facing paidt bgseysmterdiat nf o PRFANY t he

cross-sectional area (A) of graaves, forned he n.. . - .
"~ predetermined a:%ogm)t‘qfa p(?l.:'_Lcat:{on gﬁ.ul% }:m%e base material;

-and moving meéns for relatively moving the table apd;dig
3-dimensionally; said application apparatus for application .

.fluid using the die according to Claim 1.

7 An application apparatus.for application fluid

- barrier ribs are-fbrmed on the surface of
said basé material, with the application fluid being applied

in grooves between the vertical barrier ribs.

. g. A&An application apparatﬁs for application f£luid
achrdiﬁg to?tlaim 6, wheréin stripe- |
shaped vertical barrief-ribs are formed on the surface of
‘said base material while horizontal barrier ribs ére formed
-in a direction géﬁerally orthogonal to said wvertical barfier
-7fibs, with the application'fluid being applied'in gropves

‘between the vertical barrier ribs.




the vertical barrier ribs satisfy the conditions of 0 < a/A s 1; said
application apparatus for application fluid using the die according to
Claim1l. 27 January 2005 - 79 12.. An application appar&nuaryf205appl i cati on
fluid, for relatively noving a base material wherein stripe-shaped vertica
barrier ribs are fornmed on the surface of said base material and

- horizontal barrier ribs having a height equal to or |ower ‘than the
vertical barrier ribs are forned i _direction generally orthogonal- to
said vertical barrier ribs and a die provided facing said base material,
while- .discharging application fluid froma plurality of discharge
orifices provided on the die, thereby applying application fluid to:

sel ect ed grooves between said vertjcal _barrier. ribs base naterialp
. wherein the AeRRRHIGHTINL ARRYALTY? i#?%e%pﬁlé%igﬁ%%lé%&' stipul ated such

that .said area (a),, cross-sectional_ar of+ VESs med between
‘the. .’*'\?é‘lra(tijé’zﬂl%é'f%‘flé}q 3 ﬁb%sear{?lé %’?"ﬁ%’gn‘?‘g‘?‘gﬁ%‘% réltelgié)?\é%,%aé%&a general |y
orthogonal. direction to t ti [ rd b ot of the
verti e dbri e s e e e e T oot o bet ween
hori zont.al_.barrje ' j vi Qi Z@HE dbgli@rrier ribs,
t heI Izétfﬁ%](a@h)é%‘# 4#}?%%%?%%2?%\%%%?&% olggoiflt%n% h%l’l zont al balr ri erl
. 1 b, tqj[@# ft}em;@,_tiﬁlé&)t@é PP 621 | Barr 8B UR b edveeformedbsharate with

ont al” ba

-hori z rrier ribs and a substrate with .,no horizontal barrier ribs,
sati sfgs e f @ | P COPdbEERGFonal to said vertical barrier ribs
| and a die provided'facing said base material, while
' discharging application fluid ffom a plurality of discharge
orifices provided on the die,. thereby applying application
fluid to selected grooves betwéen said vertical barrier ribs
of-thé-base ﬁaterial, wherein a diameter (D) of the
discharge crifices of said die and the spacing (C} between a
face having the discharge'orifices of said die and a bottom
. face of groéveé formed by being encompagsed by the wvertical
‘barrier ribs and horizontal barrier ribs of the base

material are stipulated such that said diameter (D}, the
height (Hh) of said horizontal barrier ribs, and the spécing
(c), satisfy the conditions of D + Hh < C; said

_ apﬁlication apparatus foi application flﬁid using the die

¢

/ according to Claim 1.




(1) and (2) sai d application apparatus for application fluid using the die
accordl ng to daiml. K=.1 - (Hh/H (Lh/(L + Lh)) 0 < al (kA) 1 27 January
2005 - 80 13. An appli cati on appar atus for applicati2hJéusng20@ccording to
~Caim6, aim9, Gaimll and Caim12 wherein dinensions in the

- direction perpendicular to the. relative novenent direction of said die are
" longer than the application region of application fluid on the base
material. 14. A manufacturing app_ar.{aé us for .plasma di splay panel base
material, wherein said base material is a plasna display panel base
material, and wherein said appl ication fluidis paste cont ai ni ng a

quoresce \t su t [ i I| t. .one: | O red,

. green, g‘% %% \?\Tn%(r&\gli% paI%rpll}cstatfl?%n i%’palratlo Hecor ng to any of
Claim (‘é ,t(jc.’il 1l a g nm catlon
met hod for app}l [ catol on P}“&I d fgaeriile at‘%geeldfsrmvs% jogi)ase mat erl al and a

di e havigag st aill wrdl ifoymela Yasehal %nowﬂfdaq%:p \aﬁd Jrﬂf'wﬂ‘gﬂs&ﬂirp base

material and arrayed in a generally straight 11ine argi ng

appl I cattihen opleniidgl BaMeAisSChar 48 )00 istau ¥ RharyeARMHEARM i cation fluid
on said base material, wherein application is performed using a die

provi ded&odiliokriagb Ithéedle')ébttiéﬁd offNn a@;ﬂ.lll’cﬁﬂ:hlo@zn oF tt'l‘@@iﬁﬂlitdhﬂﬂﬁl direction
of array
' fluld satlsfles the conditions of B + Hh < C.

11. Anrappiication apparatus for appiication‘fluid, for
relatively moving a base material-wherein‘stripe—shaped
vertical barrier fibs_are formed on the surface of.said base
materialrand‘a die provided facing said base material, while
discharging application fluid from a_plurality Qf disCharge
orifices provided oﬁ.the die, thereby applying épplication

. fluid to seiectedrgrooveS'between ééid vertical barriér ribs
of thé base material, wherein the area-(a) of discharge
orifices-of said die is stipulated such that the érea.(a)
and the cross—sectionai area (A)-ofrgrooves forméd between
fhe‘vertical barrier fibé satisfy the conditions of 0 < a/A

< 1; said application apparatus for application fluid

‘using the die according to Claim 1.




of discharge orifices at an application fluid reservoir forned within said
die. 27 January 2005 - 81 16. An application nmethod for application fluid
according to Claim15,-wherein said die conprises a disclRIM§e Ui ce

form ng nenber-whereby discharge orifices are formed, and an application
fluid. reservoir form ng nmenber whereby the application fluid reservoir is
formed, said nenbers belng nutually connected. 17. An application method.
for application fluid according ,to Claim1l5, wherein a plurality of said
brace are arrayed in a direction fall?8wi-ng the array direction of said
orifices. 18. An application nmethod for application fluid according to

Cl ai m 15, wherein the braces are ‘di sposed at equal intervals. 19. . An

appl i cati on et Awdad®ri épel ok abpparhtubdraecapfingationCeaiilSeopher ein
the braces are integrally forned with -- the application fluid reservoir
form ng rerdeive By weanilieg Ya 2005 -méteri2D. whAaraphp! kealipensaephad for

appl yi ng apé)_l | cat lon fluid according fto‘ G aim15, wherein thg anount  of
appl i catYoFtieaLikpNEien ik appl femmednon | thel sestavei ofofatdi basee is
detect e‘dn’lataglgia?f peluildc aﬁcigj_nz;rlxtu;]q gasrgfgg l ]I:‘flgis tt?agflil ‘ height 1
) - g a heig equa
to:or lower than the vertical barrier ribs are formed in a
directibn generally orthogonal to said vertical barrier ribs
and ﬁ die pfqﬁided‘facing éaid base materiai, while
.discharging application fluid from a plurality of discharge
ofifices'provided on the die, thereby applying-appiiéation
fluid to seieéted-gfooves between said vertical bar:iér ribs
of the 5ase'material, wherein the area (a) of diséharge
“6rifices of said die is stipulated such that said a;ea'(a),
cross-sectional area (A) of grooves formed between the
-Vértical’barrief_ribs and horizdntal barrier ribs; in a
generally orthogonal direction to the vertical barrier ribs,
the height (H) of the vertical barrier ribs, the length (L)
of the applicétion direction between horizontal barrier ribs, .
-the height (Hh) of the horizontal barrier_ribs,‘the length |
(Lh) of the application direction of'dne horizontal barrier.
. rib, ahd therratio {k} of applicéﬁion.amqunt between a
substrate with horizontal barrier ribs and a substrate with
-‘né horizontal barrier ribs, satisfy the following conditions-

(1) and (2) ; said application apparatus

;for application fluid using the die according to Claim 1.
K =1 - (Hh/H) * (Lh/(L + Eh)) e (1)

0 < af(k-B) < 1 o <o (2)




di e based on the detection results. 21. An application nethod for
application fluid according to Caim15, wherein stripe-shaped vertical
barrier ribs are formed on the surface of said base 2masmrEraboosn t h t he

" application fluid being applied in grooves between the vertical barrier

ribs. 27 January 2005 82 22. An application nethod for application fluid

. according to Caim15, wherein stripe-shaped vertical barrier ribs are
“fornmed on the surface of said ba§qr)npterial whil e horizontal barrier ribs
are formed in a direction generally orthogonal to said vertical barrier
‘ribs, with the application fluid being applied in grooves between the
vertical barrier ribs. 23. An application nethod for application fluid,.

_for relatiyflyAgD gﬁgéﬁcg%ign”ﬁkgﬁkﬁkn§$§reESrSt%%eﬁi%ﬁ%ﬁ%ﬂ veerdical

barrier rib% are for on the surface sai d base material and horizontal
barrier rikhschadimg achetyhimequal Cleior 9owsratimanlihenger Eilaamn batrier

ri-bs are fornmed.in a directiaqn nerally orthogonal t.0o sai rti.cal
barrier riBierahy QlﬂﬁﬁsbPB§idéﬂqﬁﬁiiﬁbrgﬁfHo%aggrﬁgpg%Fgﬁégmﬁgiéhﬁ?
di schar gi nge appl FakibeBmbhei difFra @l Uralsiatii ofi4li sebangagear iifliaes
provi ded on the die, thereby applying application fluid to selected

grooves betheenppaiidatérni cgindr rpEr apPRd catdont hel W eORnt@fi #25%her ei n

a dianeterm£ggrgglthe di scharge orifices of said die, the height .(Hh) of
sai d )

14, A manufacturing apparatus for plasma display panel
base'matefial, wherein said base material is a plasma
display panel base material; and wherein said application
_fluid is paste containing a'fluoresqent substance powder for
emitting light of one color of;red, green, or blue, and

whefein the application apparatus according to any of Claim

6, Claim 9, Claim 11, and Claim 12, is used.

15. An applicatiph method,ﬁor application fluid for

relatively mOvinQ a base material and a die having a

'lplurality of dischafge orifices provided facing said basé

,‘materiél and arrayed in a generally straijht lineT while
.discharging application flﬁid from discharge prifices so as
to apply application fluid on said base material, whereiln
application is perfofmed dsing a die prqvidéd with a brace
_exfehded in a direction orthogonal to the direction of array
of discharge orifices at an application fluid reservoir

formed within said die..




horlzontal barrier ribs, and-the spacing (C) between a-f ace having the

di scharge orifices of sald die and a bottomface. .of grooves forned by
bei ng enconpassed by the vertical barrier ribs and hori zontalahetwy Pewss ri bs
of the base material, satisfy the conditions of D+ Hh < C- ...said

application nethod for application fluid using the die according to Claim
1. 27 January 2005 - 83 24. An application nethod for application fluid
according to Claim23 , wherein the discharge orifices of said die are
formed with a non-circul ar shape, and whePdi i t he openi ng di nensi ons (B) of
sai d discharge orifices following the direction of application of the
application fluid satisfies the conditions of B+ Hh < C 25. An

applipation Q?thﬂg Lg lggﬁgigﬁthg@hghuggm-B@blﬂéﬂ@&kw%&bﬂuﬂﬂdﬁbﬁ&ﬁ@ﬁe
mat eri al er%in stT aped vertical barrier ribs are forned on the

surface O{OSéinga§g MREeeial saRd aid edriprvidied d antistthaiajed didFE.ce
material, while dlscharglng application fluid froma plurality of discharge

OrlflCeSf@fﬁihgeﬂeﬂﬁekhﬁhdr@byth&@&hﬁx@&pbwﬂﬁldﬂxﬂanﬁnﬂdrmdatuahd(an

sel ect ed grooves between said vertical barrier ribs of the base material,
wherei n thgpletative ¥BLOGI FyseYrobet Weemisai chepisa ninegrebgl tdwed die and
t he discharge velocity (v) of the application fluid fromthe di scharge
orifices a@plheaﬂiensalusﬂyrehervonaluﬁoﬁQnMEd)<saﬂﬂ/m§mbeﬂﬁmh$¥ﬂﬁﬂl cation

~method for application fluid using the

mutually connected-

17. An application method for application fluid according
“to Claim 15, wherein a plurality of said brace are arrayed
in a direction follcwiﬁg the arfay direction of said

oxrifices.

18. An appllcatlon method for appllcatlon fluid accordlng
to Claim 15, wherein the braces are dlsposed at equal

intervals,

19, . An épplicaticn method for application flgid according
fo Claim 15, wherein the braces are intégrally formed with - -

the application fluid reservoir forming member.




die according to Caim1l1. 27 January 2005 - 84 26. An application nethod
for application fluid according to Claim25., wherein horizontal barrier
ribs having a height equal to or |ower than said vertRédPWRYEP@R ribs are
formed on the surface of said base material in a direction generally
orthogonal to said vertical barrier ribs. 27. An application nmethod for
application fluid, for relatively'ng&@ng a base material wherein

stri pe-shaped vertical barrier ribs are forned on the surface of said base
material and a die provided facing said base material, while discharging
appl i cat £8n fﬁniéppgéﬁﬁﬁlﬁnumaﬁhpﬁ dordiaprtarige amrficdsiqr Adiwied on t he
die, the yi.ng i i id I e rooves hetween said
verti cal 5§§¥%§g§gr :tgs Cﬁ%?h[ ﬁl?’b;{@'ée% erF%ﬁg, g&ﬁg(rﬁrgi (r%)f?ha palrlecaag:(lacﬁn of

di schar géluadi Wii¢asnoft heaiapbrdiiesmnicbr hel idssesectbbnabrased d Aieof f
grooves torQFd bet ween the vertical barrier ribs satisfy the conditions of

0 < al A $°%1;955%FSspl Fe4ht PERIAEEAIET of L aipl i eatTHIPL ¥ Bousiadd! t he die

accor di ngitopShalimd. tBd J&LAE Yor 00857182, 28. An application nethod for
application fluid, for relatively noving a base nmaterial wherein

stripe-shaped vertical barrier ribs are formed on the surface of said base
materi al 2?[“1 ngi ng%ﬂcg@{orrll er n'ieiatqaso@a\/ipoq: a. a%%l%héate].%unal fluid
according to Claim 15, wherein stripe-shaped vertical
barrier ribs are formed on the surface of said base
material, wifh, the application fluid being applied in

grooves between the vertical barrier ribs.




~to or lower than the vertical barrier ribs are formed in a direction
general ly orthogonal. to said vertical barrier ribs and a die provided
facing said base material, while di-scharging applicati &muatnw2tdsf rom a
plurality of discharge orifices provided on the die, thereby applying
application. fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the area (a) of discharge orifices of said
die, cross-sectional area (A) of_gggoves fornmed. between the vertical
barrier ribs and horizontal .barrier: ribs, in a generally orthogonal’
direction to the vertical barrier ribs, the height (H of the vertical

. barrier-ribs, the length (L) of the application direction between

hori zoAZal Marriaprlidvaiiceme Heglghed (Hhjonf tarplinortiizont alflsirdier ribs
the le t | Leatio irection-of one horizaontal, barrier
‘rib, a%gégﬁékgétﬁ%)(Eﬁaggpagéricg ?gghgnné%fﬂ%%t%%%ﬁF%.§5:%:¥%:% Wit h

hori zopkatiebarriler nirks dodmadsubst ridie wiidfare hori zemtal aygier ribs,
satisfy the follow_ng conditions gl) and (2); said %Pplicatlon met hod for
appl i CARFRLZT uMBLAS AP TR ReEsI 6Pt CREPMECTREd/ R 2 Lh)).. (1) K
1 - (Hi H e s abekeAhi13 v o ko 2dn JANKET Y 2005ve r 862 29.n A0 P! i cation
nmet hod for applicCation fFUId according to Claiml5, daim?23, daim?25,

d ai m 2¥bandvhi npe8apphécethon fluid being applied in grooves

between the vertical barrier ribs.

23. An applicqtion method for application fluid, for
relatively moving a base material wherein stripe-shaped
vertiéal barrigr ribs are'formed on- the surface of said base
ﬁaterial and horizontal barrier ribs having a height equal
to or lower than the vertical barrier ribs are formed in a
direction generally orthogonal to'séid‘vértical barrier ribs
‘and a die provided facing sdid base material, while |

discharging application fluid from a plurality of discharge

orifices provided on the die, thereby applying application
fluid to selécted grooves between éaid vertical barrier ribs
.of fhe base material, wherein a diameter'(D)rof the .
discharge ofifices of said_die, the height (Hh) of said
horizoﬁtal bar;iei ribs, and the spacing (C) between a face
having the discharge orificés of saild die and a 5ottom7face
‘of grooves formed by being encompassed by the vertical
barrier ribs aﬁd horizontai‘barrier ribs of the base

material, satisfy the conditions of D + Hh < C,
. said applicatioﬁ"method for application fluid using the

© die according to Claim 1.




dimensions in the direction perpendicular to the relative novenent
.direction of said die are longer than the application region of
application fluid on the base naterial, and applicatd/clanofryaf§iofi cati on
fluid to the base material is conpleted by one rel ative novenent of said
die. 30. A manufacturing nethod for plasma display panel base nmaterial,
‘wherein said-base material is a plasm display panel base. nmaterial
‘wherein said-application fluid is paste containing a fluorescent substance
powder for emtting light of one color of red, green, or blue, said nethod
.conprising a step for applying application fluid using the application

met hod according to Claim 15, daim23, Caim25, Caim27 and d aim 28.
31. A plasma Vi.Rai®in nMSEHW t ) B, i nel base materi al
manuf act ur ed by%{ﬂ% met hod accoﬂr&gii1 nfg}% %ﬁa.”%ﬂm% a%l'}ljgi;r?ucacr%/r - 87
ABSTRAGT CA.adine? 3 hawibeg-emi ttit @fﬂm@%ﬁﬂﬂée@%@@ﬁ%@a-w 3. generally
straight Iine for applying.an application fluird to an o jegt St

appl i §armed- widhd aamoinricdmal leappihiagat i ehd hdtielhe ime S8l Yo i@%er ei n braces
~are provided in the application fluid reservoir and extenéll ng in a

di r ecfilBAngdnasal(By ofr skedgotlsdharidee odiifaCeisok fl diB@ihay of the

. discharge orifices. A so, an application apparatus and nethod for

- appl | 8&FPERIPRUPE, aPpd icaitioy eify tieyiapplichadennEletiid@lsatisfies

the conditions of B + Hh < C.

25. An application method for application fluid, for
relatively moving a base material wherein stripe-shaped
vertical barrier ribs are formed on the surface of said base

material and a die provided facing said_base material, while

dischargingrapplication filuid from a plurality of discharge
orifices provided on the die, thereby applying appliéation
lfluid to selected grooves between said vertical barrier ribs

of the base material, wherein the relative velocity (V)

between said base material and die and the discharge
velocity (v) of the application fluid from the discharge
orifices of the die satisfy the conditions of 0 < V/iv s 1,

said applicatidn method for application fluid using the

;die according to Claim 1.



wherein stripe-shaped vertical. barrier ribs are formed on the surface of
the base material and horizontal barrier ribs having a height equal to or
lower than the vertical barrier ribs are formed in a2ndiaresty zoosgeneral |y
orthogonal to the wvertical barrier ribs, and a die provided facing the
base ~naterial, while discharging application fluid fromnultiple _
di scharge orifices provided on the die, thereby applying application fluid
to sel ected grooves- bet ween t he vgr&icgl barrier ribs of the base

. material. ' :

26. An application method for application fluid according
: A ’ ' i
to Claim 25., wherein horizontal barrier ribs having a height
equal to or iower than said vertical barrier ribs are formed

" on the surface of saild base material in a direction

generally orthogonal to said vertical barrier ribs.

27. An application method fof application fluid, for
'relctiveiy moving ‘a base material wherein stripe-shaped
vertical barrier ribs are formed on the surfacc of said base

- material and a die provided facing said base ﬁaterial, while
discharging app;ication flnid from a plurality of dischargc

orifices provided on the'die,'thereby applying application

fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the area (a) of discharge

orifices of said die and the cross-sectional area (A) of

grooves formed between the vertical barrier xibs satiéfy the

~conditions of 0 < a/A = 1; said application method for application

' - fluid using the die according to Claim 1.




27 January 2005

- 85 -

28. An application method for application fluid, fof
reiatively moving a base material whereiﬁ stripe-shaped
vertical barrier ribs are formed on the surface of said base
material and horizoﬁtal barrier ribs haviﬁg a-height equal
tq or lower than the vertical barrierlribs are for@ed in a
direction generally orthogonal to said verﬁical_barrier ribé
and a die provided facing said'base.material, whiie
'~ discharging abplication flﬁid from a plurality of discharge
| orifices providedron the die, thereby applying application
fluid to selected grooves between said vertical barfier ribs
ibf the base material, wherein the area (a) of discharge
orifices of said die, crdss—seqtionﬁl area (n) of grooves
formed:bétwaen the vertical-barrier ribs and horizontal
barrier. ribs, in a generaliy orthogonal direction to the
fverticai barrier ribs, the height (H) of the vertical
ibarrier~ribs, the length (L) of the appliéation direction
between horizontal barrier fibs; the height (Hh) of‘the
horizoﬁtal bérrier.ribs, themlength {Lh) of the application
j'difectién-of one horizontai barrier.rib,Aaﬁd the ratio (k)
ofvapﬁlidation amount betweeﬁ a sﬁbstrate with horizontal
barrier fibs and a substrate with no horizénfal barrier ribs,
: satiSfY the following cqnditions (1) and (2)}

' said application method for application fluid using the

‘die according to Claim 1. _
" K =1 - (Hh/H) - (Lh/(L + Lh)) (1)

0.< a/(k*a) = 1 ' o i (2)
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29. An application method for application—flﬁid according
to Claim 15, Claim 23, Claim 25, Clairﬁ 27 and Claim 28, wherein
diﬁénsions in the direction pérpendicular to the relative
movement diréction of said die are longer than the
application region of application fluid on the base material,
: éﬁd application of application fluid to the base material.is

completed by'one relative movement of said die.

30.. A manufacturing method for plasma display panel base'
'materiél} wherein said-base_material is a plésma display
panel base‘matefial, wherein saiq-application fluid is‘paste
coﬁtaining a.fluqrescent substance powder for emitting iight
lof one color of red, green, or blue, said.methqd comprising
a step for applying application fluid using thé apﬁ&iéaﬁion
‘method according to Claim. 15, Claim 23, Claim 25, Claim 27

"and Claim 28.

31. A plasma display panel, using the plasma display
panel base material manufactured by the method accdrding to

Claim 30.






