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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 gip ¥k SCABPLYCAPPONCAPPARATHE UFER] ApPRRLAPPoNBREKSHOURRDATt  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 -




- 2 In recent years, displays have cone to be widely varied in the
principles thereof. One which is currently being given nmuch attention is

t fe plasma display, which enables |arger sizes that a/elanHeRy 288 with
reduced weight, as conpared to conventional cathode-ray tubes. Wth this,
electric discharge is generated in a discharge space fornmed between a
front plate and a rear plate, and ultraviolet |light primarily around 147
nmis generated fromxenon gas due to this discharge, thereby enabling

di splay by the wultraviolet |ight-cdusing excitation of fluorescent

subst ance. Full-col or display can be handled by a driving circuit causing
| i ght 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 cdavent beeskesathodeuglypoubesns wotlwechidy barrier ribs
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




27 January 2005 - 3 extending in one direction for each, color, formed on
the rear plate, being filled in a stripe-like manner with a fluorescent
subst ance paste having powder-1ike fluorescent substgAc@nyyZPe¥es as the
pri mary conponent thereof. .Striped black matrix color picture tube panels
- also have the structure wherein the fluorescent substance is. configured
I n stripes. Manufacturing such configurations with high productivity and
high quality requires technol ogy for separately applying fluorescent
substance in constant patterns. Fof-exanple, Japanese Unexani 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

appl i egténaifdieinVBaY alisceion Fattinble CbBePargs-Heafogesnare bored in a
‘generally straight line with constant spacing therebetween, and an

appl i ceat oplate] db& £5@IFD1 Ted SiklHVéELthbed 1L ddithal 871 AL SP, an
application fluid supplying opening for supplying application fluid to the
appl i £aidvaséent dsub SEMYO| PasBe HDVikE bRiddhe LRPer 1 derds@dnt he die. Wth

such a die, the internal pressure of the application fluid reservoir rises
upon sppstamte gpaftices as the primary component thereof.

. Striped black matrik color pictufe fube 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,




~being supplied fromthe application fluid supplying opening, 27 January
2005 - 4 whereby a predeterm ned amount of application fluid is

di scharged fromthe discharge orifices, and applicati o# Jawan®a0% applied
onto the surface of the base material. However, with a die such as

descri bed above, in the 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 deformed. Particuolérfy, with dies of a | ong and narrow
shape wherein a great number of discharge orifices are arrayed, the area
receiving pressure is great, and accordingly deformation readily occurs.

In tivhewebyt at pababberdifetisafieliatnee, appeieat3ohhe1paesiii ity that the
di scharge orifices my also be deforned, causing irregularities in the

anpbuntiisthappkicarbmnthéuddsehaehar gedriasd, sanfioaphrizatikere is the risk
that application fluid .may not be applied to the surface of the base
mat er falhidunsf eapplyedAbsbe ther surfacanéfhehef BaBeOhaltlhe idile wherein .t he
. menber formng the discharge orifices and the nmenber formng the
appl i cat i diowewed, reistdr i diarsuciepas adescoeiihed Sabowl| chnatkeconnect ed by
tightening with bolts, by welding, or by adhesion, .but in this case,
shear pHgntothatagpplbpathen £onhdcisngupptiedutot bhehapgdfieatdbnon of the
~die, so there |Is the possibility that both. nmenbers peel away, and the die
fluld‘reserv01r_and the internal pressure of 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 shape wherein a great-number of
discharge orifices are arrayed, the area receiving pressure
is great, and accordingly deformation readily'occurs. In
the event that the die is deformed, . there is the'pbssibility
'that the discharge orifices may also be deformed, causing
irregularities in the amount of application fluid discharged
and so forth, so thexe is the risk that applicatidn 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 application fluid reservoir are separate members,
which are connected by tightening with bolts, by welding, or
'by adhesion, but in this case, shearing force acts on the
; connecting face due to the deformation of the die, so there
'is the possibility that both members peel away, and the die

is destroyed. Incidentally, making the components of the

_die thicker in“order to improve preSSure—resistant strengfh_




.1s destroyed. Incidentally, making the conponents of the die thicker in
order to inprove pressure-resistant strength 27 January 2005 - 5 wthin
‘the die contradicts the direction of reduction in weiZfManaad 208§uction in
costs of the die and also the application apparatus.. Also, this die has
an application fluid reservoir and space above the application fluid
~Wthin, and a structure is necessary wherein pressurized air is injected
to this upper space so as to press the application fluid out fromthe die
by this pressure. The reason is thaP with a structure wherein application
fluid is filled in the die and a constant anmount is punped with a punp or
the like, the anount of pressure loss in the piping of the application

f1 ui dwithgheghei 8iéh8oRYLANILRA! thBEaYaeRIbhY off rlRdtier ggcent substance
paste which is the application fluid is great, and delay.in starting

appl i weighn bﬁﬁOﬂEQuGEiBﬁdlnAbSQts“bEhtﬁedh&ehﬁﬁhnﬁl%BaQﬁeat the upper part
of the application fluid, there is the need to supply the sane anount of

f1 uorappkitatibstappergease that has been applied ,to within the die
again, follow ng application of the fluorescent substance paste to the

base nat erAlado Wilils idle thees cdnp enpp Dicappdh CALLDA. r&o8Lyeir ¥hih t he
application of application fluid such as disclosed in the-aforenentioned
Japan@B@CQﬁmh@Nﬂrmhb application fluid within, and a structure is
necessary whereln pressurized air is injected to this upper
space so as to press the application fluid out from the die
by this pressure. The reason is that with a structuare
;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 application
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
pto within'the die again, following applicatton of the
" fluorescent subetance_paste to the base material which is
" the object of application. ‘
However with the appllcatlon of appllcatlon fluid such
as dlsclosed in the aforementloned Japanese Unexamlned
Patent Appllcataon Publication No. 10-27543, there'are the
following problemst' | |

That is, at the time of supplying the fluorescent




Pat ent” Application Publication No. 10-27543, there are the follow ng
‘problenms. That is, at the tinme of supplying the fluorescent 27 January 2005
6 substance paste to within the die, applying a netho®/waenaiyr2006he
fluorescent substance paste is sinply allowed to free- fall from above the
die risks bubbles being mxed into the fluorescent substance paste. In the
‘event that bubbles are -mixed in, there is a break in the paste di scharged
at the point that the bubble energes fromthe discharge orifice of the
die, resulting in faulty applicattoh."Also, at the time of supplying the

fl uorescent substance paste to within the die, supplying fromone place
requires too nuch tine. Also, in the event that the - fluorescent substance

past estioStdmed PaSEOSLSYwithiR tBel @yl ré*??i?inéhﬁ fb¥heal fHekeht hin the
die to becone flat. Also, the anount of uor escent substance paste o

di schhgeflldonsscdet dbwbsBates epas tedidHysihp1$uaLobwbhetbeadest the
fluorescent substance paste pooled within the die and the pressure of the

* pressEalkefirem ratsapp| tleel dibetheskpascebbhboVeeing hineaesaest tagbst ance
paste, so there is the need to maintain the fluid |evel of the fluorescent

| . substilzeregeane substamte pasoe derInothei @vent thatapabbiesfagéschar ge-
constant. particularly, in the event of using a die having
-mixed in, there is a break in the paste discharged at the
: ﬁoint that the bubble emerges from the discharge orifice of
the die, resuliting in faulty applicétion.
Also, at the time of supplying the fluorescent
"éubstance paste to within the die,.supplying from cne place
réquires too much time. Alsc, in the event that the
fluorescent substance paste has high viscosity, time is
required for the fluid level within the die to become flatu
_ Alsp, the émount 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 thé pressurized air supplied to the space
above the fluorescent Substance'paste; so there is the need
to maintain the fluid 1evel.of the fluorescént substance
-Npaste constant, in order to maintain the amount of discharge
constanti
'Particularly, in the event of using a die having
meltiple dischafge 6rifiCes, irregularities in the amount of
-'disdhafge from thé discharge orifices occurs Upless the
<fluid_level_of the fluoresceﬁt substance paste is'maintained

constant and flat, thereby resulting in irregularities in




mul tiple discharge orifices, irregularities in the anount of discharge
fromthe discharge orifices occurs unless the fluid |evel of the

fl uorescent substance paste is nmmintained constant arid] Janaary 2006r eby
resulting inirregularities in 27 January 2005 - 7. application, and so

forth. Accordingly, application fluid is preferably supplied to within the

die fromnultiple application fluid supplying openings. However, it has
been found that supplying application fluid fromnmultiple application
fluid supplying openings.- risks octurrence of application irregularities.
According to studies made by the Inventor of the present Application, it
has been found that fluorescent substance paste supplied fromnultiple
appl iappldoation d sSN@psyi AerORENi RESoREVAY Y, "BPpPLiI8AGiIPAOEIALga certain
position within the die, and that fluorescent substance paste discharged

f r omiseprefaciiargesuppiiedstaenalthbn sther giegrpomnhutaiptet he application
irregularities. That is to say; at the tinme of supplying fluorescent

. substaprkigasien tDluhd shpplpiwaropenbhgess such-as that which acts while

flow ng through tubes and the |ike acts upon the fluorescent substance .
paste. Hi glowevegnsiitty hges theers tdured et fdupplosioentappibisteainiom paste i s
subject to change in viscosity due to the nagnitude and tinme of the

- shearfihigid sirem stuPgiplefaphbld¢a tber sthnid ssipp hyiteg paperingppl i ed.

risks Qccurrence of application irregularitieé. Aécording ,
to studies made by the Inventor of the present Applicafion,'
it has been found that flﬁorescent subsfancé paste supplied
from multiple application.fluid supplying openings always
merge and pool at a certaih'position within the:die,'and
-that fluorescent substance paste diséharged 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 fléwing through tubes and the like acts
apon tbe fluoreséent_substance paste; High-viscosity paste
such as the fiuvorescent substande paste is'subject to changé'
-in viscosity'due to the magnitude and time'of the shearing
lstress. Part of the fluorescent substance paste supplied.
into the die having been’subjeéted~to shearing always

- reaches the merging=ﬁosition and pools. |

Thé fluorescent substance paste at the merging pqint

.differs.from-fhe fluorescent éubstancé paste at other parts

- with regard to the magnitude'of the shearing stress and the




into the die having been subjected to shearing always reaches the nerging
position and pools. The fluorescent substance paste at the nergi ng point
differs. fromthe fluorescent substance paste at ot he&Z7pantay2@0%h regard
to the magnitude of the shearing stress and the 27 January 2005 tine of
acting thereof, and accordingly, the viscosity is markedly changed as to
fluorescent substance paste at other' parts. At the tinme of pressuri zing
the fluorescent substance paste for discharging fromthe di scharge
orifices, there is a correlation b®tween the anount of discharge and the
paste viscosity under the sane pressure, and consequently, the anount of
fl uorescent substance paste discharged fromthe discharge orifices near

the NBLghnge #OBLAGOBRELESL! Sahd 0FLEE2E1AL19L Nehe PR ESosibYSi§aUSI NY
faulty application such as irregularities in application. ‘Also, in the

fiel dn@fk@liBgnEhah§elays td £fEEEPésY8ALSsubbBantdepatte 286WSERLRE demand
for inproved brightness and contrast and conservation in electric power

consupaxics a hasethent fhé abf PP s Subek DEg etk oy edombeEen v hori zontal barrier
ri bs 102 which generally orthogonally intersect vertical barrier ribs 101

ext enstihgtamce hpasite efor ofi ofhapgingafion thé appthabdge osrifikéls as shown in
Fig. 1 (in the direction of the arrows in Fig. 1) and which are |ower than
t he vidrereals dacoreelatiben Idtwesrn the nadodet gof digpemmsge Unexam ned
Pat ent Application Publication No. 11-213896, Japanese
the paste viscosity 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 Qaﬁsing
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 fluid 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 barrier ribs 101 are formed with a

lattice-like shape, having recesses 103 and 104.




Unexam ned Patent Application Publication No. 2000-123747, &etc.). Wth
such a base material 100, horizontal barrier ribs 102 are di sposed between
the vertical barrier ribs 101, so the grooves 110 of A7hnbanyrdd86 ri bs 101
are formed with a lattice-like shape, having recesses 103 and 104. 27
January 2005 9 Also, with the above-described application nmethod for
application fluid, the application fluid 108 containing .fluorescent
substance is applied to the grooves 110 and-then dried and hardened to
formthe fluorescent substance Iaye?,‘ but with light-emtting substrates
for plasma displays, the discharge generated between the barrier ribs 101
must be allowed to efficiently act and the light emtted at, the

f 1 uor escentlsopsk it etheiSibdee edds i Lvdd Ya@yl i et £5h i 1S Foit O per f orm
suitable Iight em ssion between the barrier ri'bs 101. As a formof the

fluor eppiitasibat filadd, ayhe applishtiendritie ibsoseseghigybstance |ayer
preferably exists over a wide range on the entire face of the wall faces

of th€lubmescentr shbstafcantlst appbaea 0b the grooves.1rocandi oBbi, the
application fluid 108 is preferably applied so as. to fill up the grooves
'110. €phedeandubiandenhd bppforattbe fpparascentinsgubdeames Dayether eof for
applying application fluid to conventional base material having striped
gr oovest waEhahpuhtngmippingasibstiates forbptasmatdisplayayi tiye
| atti ce-shaped grooves, - :

dlscharge generated between the barrier ribs 101 must be

allowed to efficiently act and the light emitted at the

fluorescent substance must be efficiently 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 layer preferably éxists over

a wide range on the entire face of the wall faces of the

barrier ribs 101 and the base of the grooves. Accordingly,

.the application fluid 108 is preferably applied so as. to

fill up the grooves 1190. .

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

~ paste-state application fluid to the grooves 110 formed
between each of the vertical Barrier ribs, the application

fluid discharged from the discharge orifice 106 of the die

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




Wit hout any change, risks the following problens. That is to say, as shown
in Fig. 2, in the. event of applying the paste-state application. fluid.
to the grooves 110 forned between each of the vertic&7 Jaauaiye006i bs, the
application fluid discharged fromthe discharge orifice 106 of the die
- 105 nust cross over the horizontal barrier rib 102, but the 27 January 2005
- 10 clearance between the apex of the horizontal barrier rib 102 and the

face 109 of the discharge orifice formation plate 107 which has the
di scharge orifice 106 of the die-18% -beconmes small, so there is the risk
of  the application fluid (paste) 108 comng into contact of the face 109
of the discharge orifice formation plate 107, "as indicated by the dotted

line gMekkfnce: bgﬁﬁébﬁh€h@p£§éﬁaéfoﬂhélHbgl? ﬁQQESPa§§E%%eQ1%e§bzthe

~discharge orifice 106 of the discharge ori ormation plate 107

duri ngnapphbCcabéENI 06 Nes aRP! §£86h8AGE! Hi‘ﬂfﬂbécfai‘ﬂﬁglf)ﬁoﬁtatﬂg di scharge
orifice 106 is drawn to that point, so discharging actions are disturbed,

and therewhschheasi e CliSdhRPgs SPPEIEAL 168 89rfh€nalﬂh§bg'n the
application fluid is not applied to the groove -110, which are so-called

i sol abedompst smalCeosdli figdye is t5eanish| £t tRE a%wea&gah FRveation to
provide a die with inproved pressure--resistance ile dealing with

requeépaste) leslucentingiOhto anshtacticetl €St Bace andot 6£peARi de an.
appllcatlon apparatus and application
dlscharge orifice formation plate 107, as indicated 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




met hod for application fluid and a manufacturing apparatus and
manuf act uri ng method for a base nmaterial for a plasnma display, wherein
application-fluid can be uniformy applied to the surfécknaaryt2@@5base
material by enploying this die. Also, in light of the various problens as
~described ,above., it is an object thereof to provide a die wherein
application fluid is discharged fromnultiple discharge 27 January 2005
orifices and no discharge irregularities occur thereby, and an application
appar at us and appl i cation net hod-udilng the die, and particularly an .
application apparatus and application nmethod enabling application in a
desired uniform manner at the time of applying fluorescent substance paste

of a b ofidés CAasd Lo T A L8R REg8PPEFEgLI 8P 1 ¢ 8t BclHL! Eph%ebgeﬁ%iﬁe& of a
base material wherein a constant uneven pattern is, forned’'such as with

bar rigs ApHiEiedt PR SdPpash SR An@28Eh31cAL$8n: mkthbd aeiagi%ﬁh thereof to

provi de an application apparatus and application nethod for application

flui dipend ana neatt BedlHs 1Y SPPappl v6adNenTaPYhaatHEl RAgMet hod for a base
material for a. plasnma display panel,. wherern application skipping

(i solapEticpoic) netiu®@dBTigy eappPosaeRphi €at 108es9teaPRhiiedkinon f1uid
to the base material with lattice-like grooves forned on.the surface
t her ennes als the Ginovoflexgpp byl past buppesesns- sabbeadeawpaand forned on
t he surface ' ‘
.of a high viscosity from the 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 apblication
apparatus and application method for application fluid and. a
- manufacturing apparatus and manufacturing method for a base
material for a plasma display panel,.wherein application
:skipping (isolated spots) is prevented even upon application
~ of application fluid to the base material with lattice-like
grooves fo;med on the surface thereof, so as to allow

desired‘paste patterns-fo 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 invention has a plurality of discharge
orificeé afrayed'in.a generally Qtiéight line for applying
an épplication fluid to an object.of appiication, and an

internal application fluid reservoir, wherein a brace is




.of the base material in a sure manner. Disclosure of Invention In order to
sol ve the above problens, a die according to the present invention has a
plurality of discharge orifices arrayed in a general 2y Jatuay @051 i ne for
applying an application fluid to an object of application, and an internal
application fluid reservoir, wherein a brace is 27 January 2005 -- 12 '
provided in the application fluid reservoir and extending in a direction
generally orthogonal to the direction of, the array of the discharge
orifices. .The die may conprise a d#scharge orifice form ng nenber whereby
di scharge orifices are fornmed, and an application fluid reservoir formng
menber whereby. the application fluid reservoir is forned, the nenbers

bei ngrBtisld Yl L Esh i cAPbR £16h dBROSErFOLr CARS] é'ﬂt@lflalﬁaelﬁ()p of ‘the

part menbers of the application fluid reservoir. A plurality of the braces

are pf efiatedd forageneachily orthidfstd Dned thOWL Bt EoRr sAYLELr ection of the
di scharge orifices, at equal intervals. Arranging braces thus uniformy

InprQMﬁ&upkﬁBS&Hé%diﬁﬁﬁﬁfﬁ&%bﬁﬁfiﬁgﬁJ1 of the die in-the direction
following the direction of array of the discharge orifices. Note that the

braces nmafhbe diet agyaldompriieenad assidharive appElfices ifPrnfilny endser voi r
form ng-nenber. Wiile the die according to the present invention may be
' - whereby discharge orifices are formed, and an appllcatlon
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
orifices, at equal intervals. Arranging braces thus

‘uniformly_improves pressure-resistance strength of the eie

"~ 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 apparatue

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

dimensionally.




applied to a wide range of technical fields, this is particularly
optimally used with an application apparatus for applying application
fluid to a base material, conprising: a table for fixrgnbayeooaterial; a
die provided facing the base material, for applying a predeterm ned

anount of application fluid to the base material; and noving mneans for
relatively noving the table and die 3- dinensionally. 27 January 2005 - 13
Particularly, this is optinmally used with an application apparatus wherein
dinmensions in the direction perped8ieular 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, Pg}fﬂaﬂﬁéfi (Nkhfgﬂiyﬁh§¢¥¥é§¥#Iﬁg%at|v lg&laccordlng to the

present invention c nprlses a y noving a base

”ateréﬁ%lfé‘éjtforg' dtPéféﬁ'x %¥m8$s§!bﬁ§hi‘ﬁgf ;@ﬂgsﬁ% rovi ded

facin he base na erla arrayed 1n a general rarg I ne, while

di scfpé b BRPLd€ atd %é%ﬁ&i@@ﬂb@&h@ﬁﬂeﬂ%é t£63 sP eﬁ?t&lépp' y

appllcatlon fluid on the base material, and pertformng application using a

die nqs@vislash Widdydr DEaee €xd CasieL é Mt fok f@gibﬂ%@ra@mlw the
direction of array of discharge orifices at -an application fluid reservoir
for meghwid i ghe shds material.

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
_ proﬁi&ed fgcing the base material and, arrayed in a generally
straight line, while dischargihg application fluid from
discharge orifices so as to apply application fluid on thé‘

- 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 fluid reservoir formed within thé die:

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 6f array_of the discharge

orifides are provided at the application_fluid reservoir, so




For the base material, a light-emtting substrate for plasma display
wherein a plurality of stripe-like recesses or lattice-like recesses are

formed on the surface, and wherein paste containing a j#yQr8

substance for one color of red, blue, and green, is applied to the
recesses, ..can be given. Wth such a die, braces extending in a direction-
orthogonal to the direction of array of the discharge orifices are
provided at the application fluid reservoir, so 27 January 2005 14

strength can be inproved with regacrdjjo-force pressing open the
application fluid reservoir form ng nmenbers fromthe inside. Accordingly,

pressure-resistant strength with regard to the inner pressure of the die
reduction in

can be greatl i nproved whil e dealing with the request of
wei ght S%’F&nrgééh&a}r;gﬁ EIVEA ahd TR ith ToFCeh@TEsE 1860 °¥6 N or th can
caunl - REeAPES- e TN ciasir i AR oo eBPRES: FSRTOESr 1oy of fhe
regar d g e, iRadire Ry BB ar ROty RO E Bngi  udi nal
o1 et kel Wie e oIS Sl 1 (R WIS BB hecpeneapearatus and
the di gmpdaded Wil ae331nle e ¥et Felghed S YECrARABE onSPn theE
weightAand'reductibn in éoétsf 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




application fluid can be applied to the surface of the base .material in a
uni form manner. Al so., the spacing between adjacent application fluid
supplying orifices are preferably- all equal. That is t®73&uarypods t he
supply flow fromthe application fluid supplying. openings being the sane,
and taking into consideration the flatness of the application fluid.

| evel , the spaci ng between adjacent application fluid supplying orifices
are all 27 January 2005 - 15 preferably equal. Also, the

t our nanent - | adder - shaped channel naylbe- configured of pipes, or may be
configured by applying plates wth grooves fornmed thereupon, one to
another. Particularly, wth the latter configuration, the plates applied
one to PRREPREPLE¥afdBBlrenpved and inside of the channels can be cleansed,
so the cleansabiliﬂé%thereof i s excellent. Also, a supply flow adjustnent

cont rol ~val V&l¥%r HeriiRane i) 1aRd9emshantd gFhafine hdtdy e of appl i cati on
fluid sugg%ied yOPe grovided ugstrean1fron1the application fluid

suppl yi fi GHFRGsOT APLReS o RBRRHUPGL FROREFAYTSE PENPPBYEHNGNBLRERST | ow
adj ust nept, control val ves .ar rovided upstreamof at | east, one
appl | caPtoR PruPRes BrTRAgBRRRRRED.  ORSadPacetrsgpl | ot TIPTIAR Y -
ant oh” g eRCERLI 8L cr SonPLBBLYc LRy SRLSLAER SPEHIP8 #Boefar 2phr agm
another can be removed and inside of the channels can be '
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
Qmplqyed wherein flow adjustmeﬁt control valves are provided
. upstream of at least one application fluid?supplying opening
of édjacent application fluid supplying'openiﬁgs. 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 eaéh.timé
there is an opportunity to supply, without changing the
_sﬁpply ﬁlow in one opening. According to such an
configuration, ghe position'whére-thg application fluid
isupplied from the application.fluid supplyingropenings _
 merges within_thé aﬁplicétion.fluid reservoir can be
.Qscillate@ (moved). That is‘to say., the position of merging

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




conponents to change the supply flow over tinme for one opening, or to
cyclically change the supply flow each tine there is an opportunity to
supply, without changing the supply flow in one openidfglandeyd08b6ng to such
an configuration, the position where the application fluid supplied from
the application. fluid supplying openings nerges within the application
fluid reservoir can be oscillated (noved). That is to say, the position of
merging can be noved as long as th £ is change (at each time of 27
January 2005 - 16 supply, or over tihe) in the adjustnent control valve
for the supply flow fromeach of the application fluid supplying

openi ngs. Also, the position of nerging can be noved as long as there is -
change suppillye apploveat itdmel)l uind t3pplasdd @ienOfcadt+6B8StaDRE b adj acent
application fluid supplying openings. Thus,- application fluid which is
pool i n¢her swinipdly fllowl drpeoleazh tdfe ey Giplel DEst {6©ONE Dand beuwsoidat ed, so
there is no marked change in the viscosity of the application fluid, and
no appkreatings.i r Adgol.athel peosiddour ofAlisxgime ¢osithé aowdd nes gi ng can be
moved with a different formfromthat described above. For example, a
struct deddmay hegeplisy changer dinn thiee gquipiiaddttion of Luappdiumsty dfidw Ui d
openings are divided into two groups, and wherein a

t our naREnft- 18agér o8rapédadhianesalt epridandd drorf ludat supmigingthat is to
say, the .fl ow supgki ed fromthe :

openings. us, application fluid which is pooling or which
would pool at the merging position can be oscillated, 56

there is no marked change in the viscbsity of the

" application fluid, and no application irregularities occur.

Alsq, the position of merging can be moved with a
different form from that described above. For example, a

structure may be employed wherein the plurality. of

" application fluid openings are 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 from 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 ®




application fluid supplying. openings in the same group are natched by
each of the tournanent--I|adder-shaped channels. Now, |et us say that four
-application fluid supplying openings are linearly di 9gQaagary@00d5that the
supply openings are arrayed in the order of O O Q (r). These are divided
into two groups of (r) and (D, and O and (r), each of the groups formng

t our nanent - | adder - shaped channels. Accordingly, supply maybe nade to four
pl aces sinultaneously, or to (r) gpﬁ .0,. alone, or 0 and (r) alone. In
the "event that supply is made to =’ (r) and 0, and O and 27 January 2005 -
17 sinul taneously, places where the application fluid nerges (interfaces)
occur between each application fluid supplying opening, and the

app! i €340 +bhibildlSChALERE Wikl nom dppies Rl imali@mddgagul ari ti es.
Accordingly, first “supplying from(r) and OO alone in order to nove (bl ur)

the pl 366 +RIrFABEG)NG RIS St Hdtth RIpIG da iAse W1diel WepplRimnd 0, but
there is no supply fromQOO and (r) , so the application fluid flows toward -

GO aDdog@hiﬂbérahbﬁ&heam%pﬂﬂaatjdﬁ(ﬂﬂﬁﬂ&adﬁgﬁhﬂﬁgaﬂuthaaqﬂ:nge al so noves
and i's blurred. This does away with application irregularities. -However.,
i-n  thgagwest appaticatipny irredarditdad.(r)Acnd-dAaglyonginstdefinitely, the
application fluid does not readily flowif the viscosity thereof is high,-
so t he sappliydal dacid W dand @t . c@earich (a)degi d® mower bisut), ther the fluid
. Level-giice of merging causes a merging placé to occur betweenVC)

and ®, but there is no sﬁpply 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 @ side maY run out, .or the flui@ ievel may

greatlf,différ between the ® and ) side and the €) éndrO

side{ whereby faulty épplication'occurs. .Acéordingiy, to

prevent this, the shpply is then switched to being made from

® and @. That is,fin the event that supply from O and}D

alone and Cland_C)alone is céntinuéd a cgrtain number-of‘-

_fimes or'aiternately, the mefging‘position moves each time,

and application‘irregularities do npt_oécur. 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, gnd the samé

advantages can be obtained.




greatly differ between the (r) and O side and the 0 and side, whereby
faulty application occurs.. Accordingly, to prevent this, the supply is
then switched to being made from O and (r) . That is, 27iJanthwy 2008nt t hat
supply from (r) and OO alone and QO and (r) alone is continued a certain -
nunber of .tines or alternately, the nmerging position noves each tine,
and application irregularities do not. occur. Note that while the multiple
application fluid supplying orifices_have been described as being divided
into two groups, but any arrangenéh?sor two or nore groups nay used, and
t he sane -advant ages can be obtained. 27 January 2005 18 O, a
configuration may be nade wherein four or nore of the application fluid
suppl yi ng- ofgeni ngsc@te Ui et ma tbe Wi2AST Whbi-a62 +ou i PSS app! | cati on
fluid supplying openings are alternately divided into two groups, with a
't our nanmgwe -appiiscathepetlehansepp being bpeaRdgEohreaphoPi Q. andhat is to
say, in the sane manner .as that described above, in the event that there
are fouheppln chinemrly udispoped yapplioatibaesluidr yupply{dg and (c) and
"~ (r) are grouped and connected . by tournanent-|adder-shaped channel's: -
Accor diRfiAng s are gl hcenakylhed bupided elin b b ageowss V, wdth sappl y may be

made. from(r) and O alone, or .(c). and (r) alone. In. the event that the
spaci nd-BEMEEN §r)addey- steped apleingli betihg Semmedf Fost eachn griohp .event
‘that S%PJQ’ :ﬂsS tn(_}adsea; 'r oirpl (t[%xeansdall?e a}tlla(l)nnféi‘ ;Q e'1I:hat described aﬁo | |
: . ve,
-invthe event that there are four application fluid supplying
orifices, ® and @, and @ and @ are grg&uped and connected
by tQurnament—ladder-shaped channels. Accordingly,.fouf
pléées 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 C)aﬂd ® alone, the
éppliéation fluid merges at the position of @. 1In the same-
way, in the event that supply is made froﬁ @ and @ aione,'
the application fluid merges at the ,po-sition of ®. That is
to say. supplying frpm one group'UDfand @j causes
. application irregulérities_to ﬁccur at the merging poSiinﬁ
. therebetween (@), but in the event that supply is made from
ﬁ_the other group UD~and‘CH,_the'merging position which
occurred_eérlier is fbrcibly péfturbed (moved), so no
;_aﬁplibation irrégularifieé occu?. As with the earlier
E‘Qesériptipn, confinuipg supplyiné from ® and @ alone and. @,
é aﬁd-C)alone a certain numbef'éf times or'alternately, is

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




application fluid mer ges at the position of G In the same way, in the
event that supply is made from(c) and (r) alone, the application fluid
nmerges at the position of (r). That is to say, suppl@mganhagr2066e group
(i(r) and 0) causes application irregularities. to occur at the merging
position therebetween ((c)), but in the. event that supply is nade fromthe
ot her group ((c) and (D), the nerging position which occurred earlier is
forcibly perturbed (noved)., so no ..application irregularities occur. As
with the earlier description, contnuing supplying from(r) and QO al one
and (c) and (r) alone a certain nunber of times or alternately, is
sufficient. Also, this configuration is advantageous with 27 January 2005 -

19 . r eg@galcd ord | Bld eiidihd Nend | #1 81l eVobe1 2Sa§ 0PBRS£Fed Ot d Nene
above descri bed configuration. Wile the spacing between (r) O and (r)

has bessov@dtedeitalRdE{qetdtiah & dRSCld PEROspALEn P ESBRLed MBENLIiON 1S
not restricted to this.- Directly supplying at aﬁ’ater time to a position

wher e @edyj nghd0®uhasabeanpiade theesame for ghbliyigatkurb, but the
mergi ng position can be sufficiently noved near the position -of nerging,

~as weldesdtimticuppine fpoesad] ushwentiennisohotyabkesibeedpen @naisng
adj ustment control of the supply flow .of the application fluid may be
provi dedcempisty earpdfyigar mtofa Xdisen oA NEN ta | mklicr tahaptegi-c hannel s of the
two groups. The supply flow adjustnment control valve is a valve which-

mexrging occurs at a prior time can forcibly perturb, but the

merging position can be sufficiently moved near the position

of merging, as well. Also, supply flow adjustment control

valves for performing adjuétment control of the supply flow

.of the application fluid may be proVided'upstream of eéch of

‘the tournament-ladder-shaped channels of the two groups.

The supply flow adjustment eontrol valve is a valve which

may simply serve to ocpen and close a valve, or to héve

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 accerding to the present invention may be
¢onfigured with the piurality_ef dischérge orificesAlinearly,
disposed, and the plurality of application fluid supply

- orifices-lineariy arrayed in a genefally'paréllel maﬁner

with the array direction of the discharge orifices.



may sinply serve to open and close a valve, or to have diaphragm
conmponents to change the supply flow over time for one opening. According
to such an configuration, supplying .fromeach group &7 Jsnhoayi2805t her eof
can be easily performed. Also, the die according to the present invention
may be configured with the plurality of discharge orifices linearly

di sposed, and the, plurality of application fluid supply orifices linearly
arrayed in a generally parallel manner with the array direction of the

di scharge "orifices. 27 January 200%® -0 Such an application apparatus for
application fluid may further conprise detecting neans for detecti ng t he
amount of  ZSM é‘é?t PoR lijcgitd onl dppatdim e catplakAd i 1888 Wl t he
di e, V\/r%{elna lication fluid is supplied fromthe. application U|dtank
to the HJb‘ISI"ﬁ ip tert Sagppneans | Hur adgtst ey Gentambun@lye of the
appli cay tp (:]In fI uid etween the application fluid tank and the die -according
to thEPFrEAT S 4 Fighimhg prrhicaridn o huahmetervir e@npl e of

nmeans fr, (liﬁtecw ) the a Ilcatlon fluid amount within the application
f1uid reser volr s ustnd T drluddb et t9unp et dipini dade on fl uid
par b1 cap Bt A ARl S e LRI doviistd i e spmmdly base
o e B S L I A cO BR P
between the appllcatlon 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
.w1th1n the appllcatlon fluid reservoir_is using a sensor for
‘detecting the application fluid'level hetght |
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

vto the present 1nvent10n the base materlal is a plasna
display 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 materlal by Supplying
.appllcatlon f1u1drfrom an appllcation~f1uid supply source to

a die having a plurality of_disCharge orifices, relatively

mov1ng.the die and base material'with the die facing the




to- the present invention; the base material -is a plasma display panel
- light-emtting base material, and wherein the applicatign flulgd.-is paste
containing a fluorescent substance powder for enitti%ZJgpﬁﬂygggsone col or
of red,. green, or blue, and wher_eé' the application apparatus enpl oyed
i's an application apparatus such as descri bed above. The application nethod
for application fluid according ‘to the present invention is a nmethod for
applyi IGatd10n 4l du Q&&P- Lar g al %ﬂgﬂl j application
fluid ?%osrfgﬁﬂgggl&il(faﬁlf# Ifﬁid%supp ylr%)%dég ftl(;ﬁ)aa_ -di ewh%i ng a plurality
of di sehafifrye ragS.cdLldt it Y1 DU agi&idif ARA RASS Rt erial with
the die facing the 27 January 2005 - 20a base material, discharging
appl i cativaa fouitthef ba¥d htatediisahangR @i i19RS dife e & @1uaadiagpl yi ng
application fluid to the base material, wherein the die has a plurality of
appli catfi appflliviat iownp EHiyidy sepelivigey oplinihgnp Wit iappifildditd ohei ng
supplied in such a manner that the position wherein the application fluid
suppl i Edufidomedagh suppilied dmplsucdt a0 manneird thaipthiengospediongs Mer ges
within the application fluid reservoir does not remain at a certain fixed
posi t i ¥eredngtheo appdliyattieonagiiuidatsuppliied Erow elachhios mhehod, the flow
of application fluid supplied fromeach application fluid-supplying
openi ngpPeticefdopl fAyLd upblappld ependnds| miedgesppiybig speni ngs nay be

application fluid reservoir does not.remain at a éertain
gixed pésition, sc 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




changed over tine, so that the position wherein the application fluid
supplied fromeach of the application 27 January 2005 - 21 f luld
suppl yi ng openings nerges within the application f | ukdJanegqe200sr does.

not remain at a certain fixed position. Also, the f | ow of application”
fluid supplied fromeach application f luid supplying opening rmay changed.
each time supplying is perfornmed in the course of -.repeating application
of application fluid to the base material and supplying of application
fluid to within the application flui4l reservoir o f the die, so that the
Position wherein the application fluid supplied fromeach of the ‘
application f luid supplying openings nmerges within the application fIU|d~
reservoir does. not remain at a certain fixed position. Al so, the

appl i cATBr IR IR eppnieasi Berges i Within otlié ngppbicdeigr e8bntd

i nvention is a nmethod for supplyin application fluid froman application
fluid s"I?ﬁﬂV%’tiﬁr%e"f orat drempdii a§ a gegtaint Fiskeddipostiaige . or Aflisoes,
relatlv {y novi the die and base, material with the die facing the base
mat eri a1 éFg LicATEon A (Feppliemh fren %ﬁ%&ﬁﬁn@@QﬂﬁIQmes of

the di a ng a Ilcatlon fluid to the base material, wherein

“appl i cg}]iud%dfs‘fz&%’ ‘%7 cplpedb’d?? RPN FRRP ISR e3fh %%%r%‘{i&jliﬁ'ﬂtﬂ/elﬁ or the

di e. t hqd the ro of a IJcatlo luld supplied fron1each
applic tlonq%1U| sﬁ%b 5 VN pe Régi g app {catidn of .

appllqatlon fluid to the base material and supplying of
application fluid to‘within the‘appiication fluid reservoir
_df the_die,‘so that the position ﬁherein the application
fluid supplied from each ef 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.e'method'for supplying

_iapplication fluid from an application fluid supply eource to

a 6ie having a plurality of discha;ge orifices,-relatively
. Wo@ing the die and base material with theldie facing the.
base material, discharging application'fluid from the
'dlscharge oriflces of the dle and applying appllcatlon
fluid to the base materlal whereln appllcatlon fluld is
_applled u51ng the dle descrlbed above for the die.

g With this method the flow of appllcatlon fluid
'_1supp11ed from each application f£luid supplylng openlﬁg may
,changed each time supplying is performed 1n the . course of

-_repeatlng appllcatlon of appllcatlon fluld to the base

'materlal and supplylng-of appllcatlon fluid to within the



changed each tinme supplying is perfornmed in the. course of ..repeating
application of application fluid to the base mnaterial and supplying of
application fluid to within the. 27 January 2005 - 22 273pplarg2009n f| uid
"reservoir of the die. Also, in the event- that the nmultiple application
fluid supplying openings are divided into two groups, the supply of.
application fluid fromthe application fluid supplying openings of .each
group may be alternately switched each time supplying is perforned in the
course of repeating application of‘a%%chation fluid to the base material
and supplying of application fluid to wthin the application fluid -
reservoir of the die. At this tine, supplying of application fluid from

t he applamﬂmmlofrﬂ Wfi16h il pRIsYEIrRG AP &I Nafe AicACIAPUR I BhL & Qi | nued
two. tinmes or nore,- follow ng which the supplying action is alternately

r epeat edthaitt lthea oin1afi. pillee agipdupsit NS E1EUP HuppsiyaRpldgatinyy fdnd d from
the application fluid supplying openings of one group, supply of

appl i cadiyadeduiis tior dwot lgeroapisl,i taid erugfgly bfS WYY Micag iReH1vGa of the

ot her group, . supply of application fluid fromthe application fluid and
suppl yi §oBpéhengdrdficesihngfdups, smpp lysine peaindtios OF @achorgioapt nunber
of times and cycle, Wth such an application nethod for application fluid,
t he anoWA¥ Bf é&ﬁPFBGFPéH piiitghwidt iacht ld reppluppdyiiog filsupdrformed

1nrth¢ course of repeating application of application fluid
to the base material and supplying of application f£luid to
within the application fluid reservoi; pf the die. At this
time, supplying.of~application fluid from the application
flﬁid supplying openings of each.group méy be continued two
times or mqr?,_fbllowing which the supplying action is
altérnately.repeatedrwith each of fhe groups. Also, supplf

of application fluid from the application fluid supplying

_openlngs of one group, supply of appllcatlon fluld from the

appllcatlon fluid supplylng openlngs of the other group, and

p ‘supply of appllcatlon fluid f£rom 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—'



reservoir of the die may be detected, and application fluid my be supplied
to the die based on the detection results. The nmanufacturing nethod for.

pl asma di spl ay panel base .material according to the2pdagesiy20@fvention is
a nmet hod wherein the base material is a plasma display panel |ight 27
January 2005 23 emtting base material, wherein the application fluid is
paste containing a fluorescent subst ance powder for emtting |ight of one

color of red, green, “blue, and the.method conprises a step for applying
application f|UId u3|ng an above-dest}ibed application nethod. _ The plasma
according to the present invention uses the plasm display

di spl ay panel
panel base material manufactured by. the nethod descri bed above. Also, the

application nethod for application fluid according. to the present

i nvent i on S ti iner bedef orateamiat, wilerdmy ity alASS B ﬁT aiherei n
'stripe-shaped vertical barrier ribs are forned on the, surface 5f .t he base

mat eri al BﬁﬁtﬁoPpﬁéﬁﬁaﬂnﬂa@wﬁiuqndscdnﬁngubstdﬂﬁdﬂﬁbw%%%akor-%&1%% hguer -

than the |caI barrier ribs are formed iri a direction general ﬂ

ort hogona 19 Lt AE QBPt PeAPThaf ined.r idreengndra bdive , Phavi ¢eg R@%h@g the base

mat eri al mhlle dlscharglng application fluid from a plurality o

d|schargec° mprises a step for applying application fluid using an
above-described application method

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 dlameter (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




orifices provided on the die", thereby applying application fluid to

sel ected grooves between the vertical barrier ribs of the base material,
"wherein a.dianeter (D) of the discharge orifices of Phdamiay 200t hei ght
(Rh) of the horizontal barrier ribs, and the spacing (C) between a face
~having the discharge orifices of the die and a bottom face .of grooves
formed 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, inth® event that the discharge orifices of
the die are formed with a non-circular shape, it is sufficient that the

- opening dinmensions (-B') of the discharge orifices followng the direction
of application of the application fluid satisfy the conditions of B + Hh <
C. Al soM3tergrder sadisdiw dchehecqaisbie.gnsolsiferds + dfothal. appl i cati on met hod
for application fluid according to the present invention relatively noves
a base mat er PAFOwhdRetthe evengetiggpéhey dischargbaerificesbofakbef or ned on
t he surface- of the base. material and a die provided facing the base

_materi al 1‘?\Aﬁrlee TRk ity RN -CAticoH.an shaper.orta 15 @ufifiicjentt di schar ge

orifice rov ed on the die, thereb p ng application fluid to

sel ecte Siiigh dimen %?é’?‘ﬁcél ép%%ﬁ agge REifdcesmt eri al |

Mhereln %Hﬁow1ng the dlrectlon ‘of appllcatlon of the application
fluid gatlsfy the conditions of B + Hh ¢ C.

Also, in order to solve the above problemé, 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'material, while'discharging application fluid from a
pluraiity 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 dischgrge veiocity {v) of tﬁe application_fluid from.thé
discharge orifices of the die satisfy the 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 ribsﬂ

| 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




relafive velocity (V) between the base material and die and the discharge’
velocity (v) of the application fluid fromthe discharge orifices of the
die satisfy the conditions of 0 < V/v s 1. Note that Bhdamery 200t al barrier

ri bs having a height equal to or lower than the vertical barrier ribs may

be formed on the base material in a direction.generally orthogonal to the
vertical barrier ribs. Also, in order to solve the above probl ens, another

- 'application method for application fluid according to the. .present
~invention relatively. noves a base-nd%erial wherein 27 January 2005 - 25
stripe-shaped vertical barrier ribs are fornmed on the surface of the base

-”Hterla%tﬁﬂﬂeasﬂeﬁeﬁr9¥£9§QaiaﬁhﬂﬂlEQer19§S%rgakgEh,P, offigh@ di scharging

‘application fluid froma "plurality of discharge orifices provided on the

di e, - t haiehyce app! ¥hBIbabe! heebi-9n1f hiHidat @isebeoledear 2aksagbehyeen the
vertical barrier ribs of the base material, wherein the area” (a) of

di schangese®rmdteesanf mﬂdl@1§eﬂai:§ﬁngrQ§§1§@§thaﬂat1u§ﬁe§r61ﬂ) aOf grooves
formed between the vertical barrier ribs satisfy the conditions of 0 < alA

-S-i, saluzppltyadi ofisppargs ustidices- pppligati on thei didsi agetbsydie. I'n
order to solve the above probl ens, another - application nmethod for
appl i capwwingiappttcatioy-fuidetpreskbatteavgndbooasr bkalvker! yhaoves a
base nmaterial wherein stripe-shaped vertical barrier ribs are fornmed on
t he vexrtical barrier ribs of the base material, wherein the area

{a) of discharge orifices of the aie and the cross-sectional

‘area (A) of grooves formed bhetween the vertical 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 diréction 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




~ (H) of

- wWith no horizont

surface of the base material and horizontal barrier ribs having -a height
equal to or- lower than the vertical barrier ribs are fornmed in a
direction generally orthogonal to the vertical barri & Janwy2aAeba die
provi ded facing the base material,' while discharging application fluid
froma plurality of discharge orifices provided on the-die, thereby-
applying application fluid to sel ected grooves between the verti cal

barrier ribs of the base material, wherein the area (a) of

di scharge-orifices of the die, cross2&ectional area (A) of grooves forned
between the vertical barrier ribs and ‘"horizontal barrier ribs, the height .

e Verié%%zg)rriQ§n%%§§Bg$ﬂ%;l &+ hFO b N€oAPPhL Cat i on

t
directﬂﬁ%‘?ﬁ“ﬁa'yary _ _ ween horizontal barrier ribs, the hei ght
()OS ol ALY AL et B9} ok Lile Ohpbhecappbhcal ] on

direction of. one horizonta “and the ratio of application

amunt RENESRHR GRS U ddtOBAASE cDBI 288 £hsrabto a(RNbSITat e
a

barrier ribs, satisfy the followi ng conditions (i) and-
(2), sgjd liGatifiD ARRA At twedDla aRpbd €astOnwi tii Housidgtahe die. : K
=1 - (Hn/ - (Lh/(L "+ Lh)) - (1) 0 < al(k-A) s 1-(2) - In order '"to

- sol ve tha-@mhave-ohleisa anwtheite appthcabi hordppartaliudarorneapplibeat i on
fluid according to the present invention relatively noves, a_base nateri al
wher ei nsatisfy the following conditions (1) and (2),said application apparatus.

for application fluid using the die.:

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




stripe-shaped vertical barrier ribs. are farmed 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 directiZdnfagearr2@0by,
orthogonal to the wvertical barrier ribs and a die provided facing the base
material, while discharging application fluid froma plurality of s
di scharge orifices provided on -the die, thereby applying application

~fluid to sel ected grooves, bet Ween%# he vertical barrier ribs of the base.

material, wherein a dianeter (D) the discharge orifices of the die and

.the spacing (C) between a face having, the discharge orifices of .the die

and a P tdimnfedma: dfb Jgr ddwe hd gy d Hiy) bef ngheneenpasaed1 byat-becyerti cal
barrier ribs and horizontal barrier ribs of the base material are

sti pulithsy Swch-theatspitidanuatly. 2005is£P 7thé heonliatesrs 6D)p thanhei ght
(Hn) of the horizontal barrier  ribs, and the spacing (C, satisfy the.

" condi t§ énssait anplicatign methed for agplicatipp fdysingthadienod for application f | ui d

using the die. Also, in order to solve the above problenms, another
appl i cati oniappaint dgdéer tappbieat the bbwved geewidng tandtheer
present-invention relatively noves a base material wherein stripe-shaped
vert i egipligatiion appsrateaesf doredped.iidesicurflacel deddedimgetomtieei al and a
die provided facing the base material, while discharging application fluid
f r om @xrgisendl inyeotidnsciedagd vedyl moae sproohaks ot eticallivhexdion eby

stripe-shaped vertical barrier ribs are 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 the 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




applying application fluid to sel ected grooves between the verti cal
barrier ribs of the base material, wherein the area (a) of discharge
orifices of the die is stipulated such that the area @&)Janwary2Re5
Dross--sectional area (A) of grooves formed between the vertical barrier
ribs satisfy the conditions the die. of 0 < a/A s 1, said application
met hod for application fluid using Further, in order to solve the above
probl enms, another application apparatus for application fluid according
to the present invention relativel3 nmoves a base naterial wherein
stripe-shaped vertical barrier ribs are formed on the surface of the base
mat er TP igh & aesy oz AvaRLibar ifedirdismiwy g Bides ghtoegaal ba ehel OvVer
than the vertical- -barrier ribs are forned in a direction generally
orthoGdﬁal therehy geplvéab bapdiiswatdidss fAnd.d th esPrevtdadgrbaeksg t he base
'naterkgl whi | e di scharging application 27 January 2005 28 fluid froma
pl ura FFVE&P dPscHarficeli bpesdepr avibgedforthehdash enatdeteby appl yi ng
applicgﬁion fluid to sel ected grooves between the vertical barrier ribs of
t he -baSe Rafe P8l reqnbrbi At AéSshegdeaPrdf idiesc lneff gchordfé ces of the die
I's s%jtgglﬁg%d suc&}t{&?t the area (a), cross-sectional area (A) of grooves
e

f orme Pleshd fid FtatPparFrer (Ribs cargs-sectiomal dazai @) ribs, the

.heigth(5Q08Le£h§0¥ﬁg&iég%ween the vertical ﬁarrier ribs and
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
'digection qf dng horizontai barrier rib, and the ratio {k)

of application amount between a substrate with horizontal-

barrier ribs and a substrate with no horizontal barrier ribs,

satisfy thg following conditions (1) and {2),smdappﬁmﬁkm1nahod
“for application fluid using the die. ' ‘ |

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



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

hori zontal barrier ribs, the height (Hh) of-the horizontal barrier ribs,
~the length (Lh) of the application direction of one hord7zanualy Jdoesri er

rib, and the ratio (k) of application anbunt between a substrate with
horizontal barrier ribs and a substrate with no horizontal barrier ribs,
satisfy the follow ng conditions ( 1) and (2), said application nethod for
application fluid using the die. K=-1, - (Hh/H - (Lh/(L.+ Lh)) ...(1).
0 <al(k-A) s 1. ...(2) Wile the appbication nmethod and apparatus for
application fluid according to the .present .-invention. may be applied to
a wide range of technical fields, this is particularly optimally used with

an appag! yse AaflsBREN00 EPLrs 889' f”?népakiecgﬁ{ao@hé'ﬂédgﬁﬁ PBRSOE. 1) e

containing a fluorescent su St ance Tor one col or of

to a plesamisabiVal | Gbre5L LLLDY. SHRSHAE! Epallnh gtgbaggu,g&a gn et hod

and apparatus for application f suc ove e dianeter

(D) 27 deserarge09biridds Pbrhilgdhssbar g Qﬁéfafﬁsax?& ébﬁoéi(%.and the

hei ght (Hh) of the horizontal barfier ribs and e spaci ng bet ween a
di scharggcorét i gESoves ESEMSE 6L Ohe t - 8aPNa ArPOL L LM fAcg of grooves

formed of the vertical barrier ribs and horizontal barrier-ribs of the
base mtierisdntabtbsntist yribs of the base material must satisfy

the cqndifions 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




the conditions of D+ Hh < C The paste-state- application fluid

di scharged fromthe discharging orifices has a shape that is generally
unchanged i medi ately following application, i.e., nai ntailanuagy 2005 f or m of
the discharge orifices. Accordingly, in the event that the dianeter of’

t he discharge orifice is (D), the risk of the application fluid follow ng
application adhering 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 ribsa3gps-not smaller. than the spacing (C)..
Al so, in the event that the discharge orifice of the die is anon-circular
shape, the problemof the discharged paste, adhering to the discharge

orlflCﬁhéoéﬂﬁ&i@ﬂoﬁ§08fob khg,dig qis fﬁéob gflel Pt%F ﬁgﬂﬁﬁa Bnthe

openi ng di nensions (B) of the discharge orl |ce I'rection of

appl i cati@nd @is&harageal keahi fRef bukenaabiaky ok d siff.tRet Hh < C.
Al so, the relative ggﬁocity (V)ebetmeen {JheB gsgglﬁggep%gagaﬁg 5?3 and the

di schar@ereetDent yf (¥o18tivbemapohbsat babwhbEHi €nbr @bt Rgadbashar ge orifices
nust satisfy 27 January 2005 - 30 the conditions of 0 < V/v s 1. The

past e- statersppl i caLson thévédidi sebapgedibiomiyhenditseharging orifices
"bends ‘1h.-the direction of relative novenent between the di e and base
naterlgﬂppﬂiQﬁtl¢MefEUid mh@hp036$blhchséhﬁhethﬁscharge 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 appllcatlon fluid 108 to the face 109 can be
.p;evented up to 0 = 45° . Accordlngly, the condltlons of 0 <

V/v = 1 must be satiSfiéd;




application f1uid m ght seep across the discharge orifice forning plate
due to the relation between the bending of the paste and the wettability of

.the face of the discharge orifice formng plate having @ﬁgaﬂk§§§g@ge
.orifices. 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 spreading on the discharge
orifice formng face. The discharge angle of the application fluid nust be
adj usted-in order to apply the applicajjon. fluid on the base naterial in
spite of this wetting action. As shown'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 application direction (the direction of
the arrow) aﬁgs?hetBPSEHHF§€a§éPBCﬁﬂylévﬁoéf“Nﬁé Fddide thes gmoeve t he
dischargﬁ orééice 1Q6. . That is to say, the smaller 0 is, the snmaller the

ri sk -of ‘tReTHpri 3% Sher PRPd1red iogh &Mt () Ren queit duine is £hd
experinmentation.h shawn that., adhering_of the application fluid 108 to
the face 0¥ caft S'Z e PERPEGRFY CansPe LRFFTR \PY (WP ndiAY ons of 0

g T5ourh REsRthy Beda (o87 P MANAWS orithodd Bk &I M O
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)




110 full, and the application amount (Q per unit timeis Qa,,v = AV, and
accordingly can be expressed by tanO = V/v a/Awth the area (a) of

di scharge orifices of the die and the cross-sectional azegadudly 2dost he
groove formed between the vertical barrier rib. Accordingly, the
conditions of 0 <a/A s 1 nust be satisfied. Al so, the anmount of
application to grooves of-a substrate with horizontal barrier ribs may be
| ess by that to a substrate without horizontal barrier ribs, by the

vol une of the horizontal. barrier riRs. Paste is applied uniformy to
substrates, with horizontal barrier ribs in the same nmanner as with
substrates wi.thout horizontal barrier ribs, so paste is stacked upon.the
horizontal barrier ribs immediately follow ng application. However, due to
|l ettingS. stand for a certain anount of tine (leveling), the paste on the

hori zont al rrier ribs flows down into the grooves between the horizontal
barrier r|b§2 $o W he Bavodhtt M 17114 - tiHe) appﬁ?cation grooves between the
hori zont al rrier_ribs_ reaches the necessary amount (full).. Now,” let us

say-that th urft 5t I§VeRty dhabrthere atemp hepLleaRtalooves on a
substrate with h |zontal barrier ribs is Ch, and the anount . of
appllcg%f%ﬁﬁ?%)F% g+%oves on a substrate w thout horizontal barrier ribs
isQ "In Fi Qithelg{oo%S width as W the Ch per unit length (Lh + L)
27 January 05 32

Accordingly, the ratio k between the amount of
application Qh-te the grooves on a substrate With horizontal
barrier ribs and the amoﬁnt—of application Q to-the‘groeves
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‘Drawinge
Fig. 1 is a perspective diagrem of a substrate having

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

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

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




isCh=WWH L+W (H--H1) Lh Aso Qin the event that.there are no
horizontal barrier ribs is Q=W. H (Lh + L). Accordingly, the ratio k
between the amount of application Qh to the grooves on & sithak/&jog W th
horizontal barrier ribs and the anount of application Qto the grooves . on
“a substrate without horizontal barrier ribs can be expressed by k = G/ Q [W
H L+ WH- Hh) Lh] / [WH(Lh + L) ] 1 (Hh/H (Lh./ (L + Lh)). Al so,
there is_the need to set the discharge angle (0) to O 45 in this case as
well, so there is the need to satisfys the conditions of 0 <.a/l(kA) s 1.
:Brief Description of the Drawings Fig. 1 is a perspective diagramof a
substrate having |attice-shaped grooves. Fig. 2 is an enlarged cross-
sectional view illustrating the positional relation between the die of a
conventtOrial PERRTCE YonvipParht 8sdier acgppdingt tenanl gxampie afsubstrat e.
Fig. 3.s.a cross- sectiopal diagramdescribing the relation between the

di schar'd® HeR¥FEhd ArprHEaR| 3Rd spRe@PPELgationsapparakpgr yedng the

- ' i . Fig. 5 27 January 2005 - 33
Cross %fﬁé]cnﬁggglgg{gngoécﬁgga ggsé£gégamFB around the d¥e,

viewing the application apparatus shown-in Fig. 5 from the
X-axial direction. Fig; 7 is a schematic diaQram
illustréting an 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
shoﬁn in Fig. 8. Fig. 10 is an eﬁlarged 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 yiewihg the recésses on the
substrate from above. Fig. 12 is a schematic diagram
illustrating the positional_relation between the dis¢harge
:orifices and the recesses. Fig. 13 is a-cross-seCtiohal
-view of a die according to another example of fﬁe présént
invention. Fig. 14 islé cross-sectional view of the die
shown in Fig. 13, along line X-X. Fig. 15 is an entire
perspective ﬁieﬁ of an aﬁplication 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. 17 is a schematic éonfiguration diagram relating to an

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




is a perspective view of a die according to an exanple of _the present

I nvention and an application apparatus using the die. Fig. 6 is a

schematic diagram of around the die, view ng the applicggion a ﬁﬁﬁ@tus
LR e

shown in Fig. 5 fromthe X-axial direction. Fig. 7 is a's di agram
illustrating an image of a recess and a cursor for inmage 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 diagramfollowing the line V-V on
the die shown in Fig. 8 Fig. 10 i_sagn_enlarged cross-sectional diagram
of the die wherein the braces and application fluid- reservoir formng
menbers have been joined by bolts. Fig. is a schematic diagramview ng the
recesses on the substrate fromabove. Fig. 12 is a schematic diagram
111 ust r sPRRGIPREtAER digeaan efathen diet wedatiing dics avartder @xddnpdes and
the recesses. Fig. 13 is a cross--sectional view of a die according to
anot her @&xihf| BreFente ipvesddon - nFaari 4. isi @ srhematicer oss- secti onal
vi ew of thg_die shown in Fig. 13, along line X-X Fig. 15 is an entire
per specPPOEIGRERELPRAIAGERIC &E Sheafisr apdating dsplviedamnorthen ui d
according to.an gxg le _of the present invention. Fig. -16 is a
model - dPRGPBATI REi EBCi RYSFRBLCIAVPREEQP! onFdl -t RO isa® schematisund the die
of the. tus, showy.in Fig.-lg - Fi g. i? i,s a . schematic configuration
diagrangggfé Pﬁ%t%8n2ﬁlag§5WpPg et AdepredatingnFontiedn angtierig i s a .
SChe”Hté§a£51é389a£ﬁe289§seht invention. Fig. 21 is a model
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
~invention. 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




- 34 configuration diagramof the die relating to another exanple of the
present invention. Fig. 19 is a schematic configuration diagramof the die
relating to yet another exanple of the present inventizopnubiy®0080 is a
schematic configuration diagramof the die relating to yet “anot her

exanpl e of the present invention. Fig. 21 is a nodel representation diagram
of the supply flow of "application fluid fromeach of the application
fluid supplying openings to the application fluid reservoir, according to
-an exanple of the present inventgen- Fig. 22 is a nodel representation

di agram of the-supply flow of application fluid fromeach of .the
application fluid supplying openings to the application fluid reservoir,
accordlqg t 0o anot her exaggle of the present .invention. Fig. 23 is a

scheTRRILAtH PRVt BT ag?an15?9th§8dié acBariiaglyoepdardadt her exanpl e
the BERRGTISY oF h%vélﬁ‘%é'ff%w 5\9155pwééfgeﬂggﬁhféﬁ%reéﬁgii%h°§pd't o o
aee i el e BhEr i Ps oA “Rrhdiat Lol ATaRbReN S ThngE oty cohema i ¢
S?Ql‘*ﬁf’ rﬁ"? 400, 20" A0 Sl o e 'g%liﬁ Ordﬁﬁ%'g%%ﬁ#eh?ﬁ??%ﬁ%.ﬁ fam of * the.
o soe L hd Cote Wééﬁﬁépl PR t%&?%gfgﬂy BIFES R on (1 utd to
the g & OleévP%f the substrate. Fig. 31 is an enlarged cross-
sectional diagram illustrating the positional relation
between the die of the apparatus shown in Fig. 5 and the
- substrate. Fig. 32 is an enlarged cross-sectional diagram
foilowing line XI-XI in Fig. 33. Fig. 33 is an eﬁlarged

‘cross sectional dlagram illustrating the appllcatlon state

of appllcatlon £luid from the discharge orifices of the die

shown in Fig. 5. Fig. 34 is a relational diagram

'illqstrating'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,betweenrthe'dischérge orifice area
(é) of the die and the cross«éectional«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 '



27 January 2005 - 3 5 - apparatus shown in Fig. 5.- Fig. 28 is a partially
enlarged plan view of a substrate with application fluid applied to the
grooves. Fig. 29 is a schematic diagramillustrating 2% ksuagsidgsonal
relation between the discharge orifices of .the die and the grooves. Fig.
30 is a partially enlarged plan view of the substrate. Fig. 31 is an

en| arged cross- sectional diagramillustrating the positional relation
between the die of the apparatus shown in Fig. 5 and the substrate. Fig.
32 is an enlarged cross--sectionaPédiragram following line XI-XI in" Fig. .
33. Fig. 33 is an enlarged cross-sectional diagramillustrating the
application-state of application fluid fromthe discharge orifices of the

1@ g i dpoPicdtfon Sk oaebeha! bORabe b AR bRk At Ng the

rel ation between e di scharge oriftice are e and the

Cr oS @6l | DNBd ridd LaafiNi @it ide fgﬁf_)gviaeggggggrs%é at g Qaﬁkggevert I cal

barrier ribs on the surface thereof. Fig atlona I agr am

i st atovigaddieis ehiad | A ﬁféd‘@%htf'fulé'J‘?EQ@f@@lPréﬁ&C@xﬁéﬁﬁs (a) of the
die and the cross-sectional area (kA) of the groove of e substrate

haviing & eliteetidiardéirdibe ewthofORAZOPS atndad{+&Et1ibRSoPNehBe surface
t hereof. Best Mode for Carrying out the Invention The present Invention is

a dm@rdxnnﬁurhnndigﬂhﬁrghsﬁﬁﬁﬁiﬁe@rlf|ces arrayed in a generally stralght
ine forThe die has multiplie application fluid supplylng
openlngs for supplying application fluid to the applicaticn
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 application
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.




27 January 2005 - 36 applying an application fluid to an object of
application, and an internal application fluid reservoir, wherein a brace
is provided in the application fluid reservoir and exiZenpgsaniJnog direction
generally orthogonal to the direction of the array of the discharge
orifices. The die has nultiple application fluid supplying openings for
supplying application fluid to the application fluid reservoir of the die,
wherein each of the application fluid supplying openings-are connected to a
tour nanent | adder-shaped channel- Bgr -branchi ng the fl ow of application
fluid froman application fluid supply source upstream and supplying to
-each of the application fluid supplying openings. Preferably, the flow of

supply_ofugdie rbRldicallPdvd! d R ERl Ali 4 NS ARRLLE AL Lafpd L Ui d

suppl yi ng openings is "changed over tine, or e cour s€e %ﬁ'repeatihg

appldicaie @ vkt 2apl | @t 0o T 1h ¢ ﬁﬁe_t:l?grﬂéﬁe?ﬁﬁf:ﬁéi 8lir-2Qde suppl ying of

.application fluid to within the application reservorr of the di'e, the
f | ovttofreap| Arcthoxi fdnt sl bESEBPEFefi b %@ﬁﬁ? 8PRL: AL Qﬁuéiukg suppl yi ng

opening i s changed each tine supplying is perfornmed, “so that that the
posidi drowdrerigian tites apptt Gedi dwaftibe supS! hed foppegash of the
application fluid supplying openings nerges within the .application fluid
r eseyivmgtidee garsiraldmiorthogom®l 196 N"the vertical barrier ribs,
.and a die provided facieg the base material, while |
discharging application fluid from multiple diseharge
orifices provided on the die, thereby abplying applicatien
fluidlﬁe selected grooves between the vertical barrier ribs
of the'base material, the diameter.(D)-Of the discharge
orifices of the die, the height (Hh) of the horizontai
barpier ribs, and the spacing {C) between a face having the
discharge orifieesjof the die and a bottom fece of grooves
formed by Being eneombassed 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
fapplication.fluid from a plerality of discharge orifices
provided.op the die, thereby'applying applicatien fluid te
eelected grooves between the ﬁertical barrier ribs of the

base materialf the relative velocity (V) between the base




fixed position,-thereby applying the application fluid. 27 January 2005 -
37 _ Upon relatively noving a base naterial wherein stripe- shaped verti cal
barrier ribs are forned on the surface thereof and Hirdanoatydd00barrier ribs
having a height equal to or |lower than the vertical barrier ribs are ,
formed in a direction generally orthogonal to the vertical barrier ribs,
.and a die provided facing the base material, while discharging application
fluid fromnmultiple discharge orifices provided on the die, thereby
applyi.ng application fluid to sel eg4 ed grooves between the vertical barrier
ribs of the base material, the dianeter.(D)-of the discharge orifices of
the die, the height (Hh) of the horizontal barrier ri bs, and the spacing

(O lb@w@ﬁalaaﬁacaleaxhagtheealgbﬁs @9%9 lt&‘reﬁ ofNgndi € and a bottom
face of grooves forned by being enco assed e vertlcal barrier ribs

and izeatabnbaini 8" rEbRStAE LR efpka satisfy the
cond???ons of % + Hh < C bytstrpu%ggﬁﬁgepﬁgg%%%ane grE? )Eg%d spaci ng (CD

| n apretdodbiprsappbyynenapebhaationsf bei ¢ tayvé@l atigvely noving a
base-material wherein stripe-shaped .vertical barrier ribs are forned on

the surfatte thermafimnds s Mesor oy ied &8 ,%;fwféﬁﬁeabéé&nﬁfé@r(I)E' whi | e.

di scharging application fluid froma plurality of discharge orifices

_ proviltedpromseme theentheneby applying application-fluid to

Fig. 5 is a perspective view of a die according 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 fails 8a and 8b

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




sel ected grooves between the vertical barrier ribs of the base material,
the relative-velo.city (V) between the base 27 January 2005 - 38 material
~and die and the discharge velocity (v) of the applicaj; %ugwdasf romthe
dlscharge orifices of the die preferably satisfy the conditions of 0 < V/v
s 1. The following is a description of preferred. -exanpl es of the present
"invention. Fig. 5 is a perspective view of a die according to the present
i nvention, and an application apparatus for application fluid using the
die. This application apparatus- i3y an apparatus for form ng multiple-rows
of stripe-shaped application portions of application fluidina
predeterm ned direction on the upper face of an application-receiving base

d I ' trat th pr esent
exansl ) “erE BRGTE A Ko B te, el L RS i Ag R el "o 3

whi ch_ Sﬁkﬁmddhﬁ}ehtﬂgoﬁ 3%l Aol hRG 'ogx}n tHY) @gbl rec‘{lrlaé% bage %egﬂ X slide

t abl e-4 capable. of sliding in the axi al i"on |s prOV| d"on the X

slidg arairifg3anard 3b. £ArdehYhRdqshabt +ap 9S£ hle 4 in the
X- axi al dlregtlon I s engaged mnthgtheEX slﬁge %x&% slide table 4

i s sdiflebBibheiX- axbahedi weEHI BReLY 3Nigk- %ébib tho@h@ yIl§ihase material
1 is positioned on the X slide table 4 and detachably supported by
sucttable Aogasesshaper sHEPOFakiDglaaReEatYSnbBCa, ¥-h&iRiOMbLESE

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 material'
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




above the apparatus base 2 so as 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 27 January 2005 - 39 the near 29iJd@uark 2605! i de table
9 capable of sliding in the Y-axial direction is provided on the Y slide
rails 8a and 8b. A driving shaft 10 for sliding the table 9 in the Y-axi al
direction is engaged with the Y slide table 9. The Y slide .table 9 is :
'slidin the Y-axial direction by a Y-axial notor 11. The X slide table 4,
Y slide table 9, etc., make up_aggfi.rst noving nmeans 29a for relatively
moving the die 18 and application-receiving base material 1 in.the
application directions (X-axial and Y-axial directions). Provided on the Y

i i de. rail 2b_:which extend jn the Z-axial
o Al Y RSk 1 AR AP ML K L S o
[ QM 4 ' j | Vi haft '14 f -
i (o (AR e NP ARl e ER (o SAEIEAET | (he 2 o1 1 de
L abirodihg Bieel i dind 3Pl b ieap Bl 18l dre s @i il rgction, Q... in
the direction of noving the die 18 closer to and away fromthe base

mat ertidll odotr @ Z-axial notor. 15 linked to. Z--axial direction position
control neans. Thus, second noving neans 29b are confi gured. . _

The diemlﬁmis_moved_inmthemxmax;a&mdireGtienmianigT—S,
discharges application fluid froﬁ multible ﬁischarging
orifices 18a provided at predeterminea intervals 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 representative
discharge orifice 18a of the die 18 corresponding to the
represenfative recess Zi-match. That is te say, as shown in
-Pig.‘7, the difference AX betﬁeen the image of the |

- representative recess 21 of the base material 1 and the




The die 18 is attached to the Z 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 17 is niAfalingasigiiébrted on a
sensor supporting shaft 16 Provided on the upper face of the 27 January
2005 - 40 supporting apparatus base 7 in the Y-axial direction. Y- axial
direction speed control neans 20 for changing the noving speed of the Y
slide table 9 are linked to the Y- axial notor 11. The die 18-- is
“nmoved--inthe-Y-axial--dr-ecton +n4Elg. 5-, discharges application fluid
fromnmultiple discharging orifices 18a provided at predeterm ned intervals
in a generally straight line on a discharge orifice formng nenber 32 of

t he @@ﬁté§,opnghgo%@§58ylgbpkgﬁrgmg ngfgggég§géi%§ %%EE@%%eﬁg on the base

material 1. Note that the discharge™or e arrayeg at equal
| Nt ahydd vg tm@txagfpagayapfef@rﬂgdtﬂgegehglgmegigth%ghs are be changed at

predetern1ned cycles. Fig. 6 illustrates aroun e 18, viewing the
appl i cat iNwteappRitatite HX¥bidhtidhed FdHB4 NEy XXk a:l:ecé]éé egfion. Acamera
22 attached to the Z slide table 13 takes an inage of a representative

recests @e arerter hbsechdbtecéss drrdPeaXrsbident abhfsé | gngoved wth an
X-axial position control unit 24 via an image posi tion processing
representative discharge orifice 18a is a discharge orifice
18a at the center in the array direction.- Setfing 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,p32, and 33 may be powerfplly
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 compressed air into a space portlon |

36 formed above the appllcatlon flu1d reservoir 30..




unit 23, and control- is made such that the center of the representative
recess 21 and the center of a representative discharge orifice 18a of the
die 18 corresponding to the representative recess 2l-apjgharytpas is to say,
as shown in Fig. 7, the difference AX betmeen t he i mage of the

- representative recess 21 of the base material.l and the 27 January 2005 41
center of the cursor 50 for inage processing is corrected by noving the X
slide table 4 in the X-axial direction. Note that the aforenentioned recess
21 is arecess 21 at the center_ignthe recess array direction. Al so, the
representative discharge orifice 18a is a discharge orifice 18a.at.the
‘center-in the array direction. Setting the representative recess 21 and

[ epr esentaid vendli sehargies poiilafe L8RabERRRG! LiEhYo1048 EGERSA 21 and

discharge orifice 18a a e center int rray direc each allows

posiéionapipéf 8811 Pek¥ECR ! PReCEBRDTEsEbat BE L' Eﬁ?ﬁige%iaeﬁ% gySchar ge-

orifice 18a at the ends in.the array direction uppréssed to a

mi niTRe oFher SndiSof v¥RE! 553! p%%ﬁréeebhaﬁaltlﬁba&haﬁh%& ggeidie 18. The
die 18 has an application flurd reservoir formng nenber 31 "wherein an

applmp@ﬁe@nt$|alda£e§ﬁéy§ufe3gou§cefQUnﬁﬁvmhbhbﬂesgﬂﬂeasﬁb?ﬁﬁﬁége orifice
formng nenber 32 and |id nmenber 33 which are nutually fit with the nenber
31. tdlodes¢haprédeurenbepeniig/320sand B3afBy3berpeneal vl ¥
direction switcﬁing value are provided to'the‘gas pressﬁre
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 -
_ p031t10n detectlng and dlscharge controlllng means not shown
in the draw1ngs for controlling the timing 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




j oi ned one "to another by welding, diffusion joining, .adhesion; _
{?ghtening with bolts, a%d so forth. The lid ~menber 33 is provided with an
application fluid supplying opening 35 for supplyi n@7applubgeadosn fluid 34
into the application fluid reservoir 30, and a conpressed air supply
-opening 37 for sending conpressed air into a space portion 36 forned
above the application fluid reservoir 30. 27 January 2005 42 One end of a
gas pressure conducting channel 38 forned of a pipe is linked to the
conpressed air supply opening 3% 43The other end of the gas pressure
conducting channel 38 is opened to a gas pressure source 40 having
pressure supported to a set pressure. Opening/closing nmeans 39 forned of a

di r eoriigices 18AI..NJTHINGE AHR Braveded 1t fale 1025 LSS G osgonduct i ng
channel 38, and the space portion 36 and gas pressure sourcé 40

connnebtabaamrfatﬁ_iuttﬁbfp&%seﬁﬁeakaﬂbistkﬂg_%W%%%hﬁﬁgn fp the
openi ng/ cl osi ng nmeans 39. Upon the space portion and gas pressure

sourzestfictemmiini tatisng and e et diied Sa$ i1 s t Ner PRAGEPOr Li ON
36, the internal pressure of the space portion 36 Tises, an accordingly,

.a ps@daresn wiugapoofiilek apphi eat Fepthlui'd138, khe- beheeBagged. fromthe
di scharge orifice 18a. The opening/closing neans 39 detect the relative
posiarénapplitatidiséhaidereosetiotrlBarminyhpeiberl81andyt B8 base materi al
1 and the timng for opening and closing is controlled by

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 invention 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 substance paste’

27 (épplication 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




position detecting and discharge controlling means not shown in the

drawi ngs, for controlling the timng of the ropenlng/cL05|ng.nean§ 39.
Braces 41 extending in a direction orthogonal to the ZarJaayagiaoesti on of the
di scharge orifices 18a are provided wthin the.-application fluid reservoir
30, as shown in Fig. .8 and Fig. 9. Miltiple braces 41 are arrayed at-
equal intervals followi ng the array direction of the discharge 27 January
2005 -- 4 3 orifices 18a. Though the braces 41 have a circular cross-
sectional formin the present examgd e, the shape is not restricted to
"this, and may be forned as ellipses, triangles, squares, wing profiles,
and so forth. Also, the braces 41 and application fluid reservoir formng
menbtha8lreagsbes ﬁaSheaeﬁobMeﬁoihStﬂéysﬁﬁp%hQ&Pa!ﬁéﬁﬁifelO. O-rings 49 are
i ntroduced at the plane of contact between the braces and nenber 31,
securing Weeh i tige frresdat @eampDe, THaved LhecxpPhRaeRl §xagple illustrates
a type wherein a space portion 36 is fornmed within the die 18, the present
i nvedireation omtBoghradppbi eHet arsayyperettdon Weekakh there is no space
portion 36 and the application fluid 34 fills the interior or the die.

Fi g. digcharginet eriflicesehaf arheprecedsd’ 2o ftﬁé”&ﬁfg_@.ﬂca_tibﬁ base materi al
1 from above. Fluorescent substance paste, 27 (application fluid 34) of.
one %}u%%ergﬁﬁgwgi@f3@egﬁ‘bpgeﬁie 18, so pressure-resistant

strength with regard to intérnal pPressure 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
_dischargipg orifices 18a, . so pressure-resistant strength
witﬁ regard to internal pressure over the entire
iqngitudinal ﬁirection of the die 18 caﬁ be uniformly

~improved.

Also, according to the structure wherein braces_41 such
 as with the present exaﬁple are provided, increases in costs
can be markedly redﬁced in comparison with_configﬁrafions
wherein the members making up the die are forﬁed thicker inl
order to imprové 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.




or green, is filled in the recess 21, and recesses 21 formed of barrier
ribs 25 (vertical ribs) at a predetermned pitch stop at the end of the

di splay portion and are not formed on a non-display $odanuery ZBS Wth the
present exanple, application fluid of-the sanme color can be applied to
every third recess 21, as shown in Fig. 12. Accordingly, the pitch of ‘the
di scharge orifices 18a is three tinmes the pitch .of the barrier ribs 25.
Note that the base material 1. may have horizontal ribs orthogonal to the
barrier ribs 25, so 27 January 200p544 that recesses 21 are forned in the
shape of a lattice. Wth the present exanple, braces 41 extending in a

~direction orthogonal to the array direction of the discharging orifices 18a

' 30 of the die 18, so
pr esour o o sAr St Shor b TheTEdhPe £o8 ‘%?é%ﬁgrdgpgsgﬁrs'?n the array
d|regéhgﬂdogxgmﬁlglggh@ﬁglﬂgggghilgg@eﬁggogt thg +dl €418 dprﬁagn - in the

width direction of the d can be mar I mpr ove formation

and ehambike ehelBeedis dBnbRice aBHLEEL shyf&sgﬁegg%%f%gfapp' i cat i on

fluid can be uniformy -applied on t he ase material so, the braces

41 af@nﬁiﬁ@Qﬁ@ﬂbéisegma%hiBﬁefyﬁﬁsahnapbmﬁcgtigﬁtEiﬁlﬁQE QWY Lhe array
direction of' the discharging orifices 18a, so pressure-resistant strength
wi t 4B pgand & odisteangs @fﬁﬁﬁ@éef@yﬁinghﬁeﬁﬂétrﬁs 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 uniférmiy improved along fhe direction of
array of the diécﬁarge orifices 42a, so deformation of the
die 42 can be prevented while'suppressing increaéed.weight
and increésed costs.

Also, with the present examplé, 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 ~according to the structure wherein braces 41 such as with the present

. easier. 27 January 2005 - 45 Fig. 13 and Fig. 14 illustrate a -die

| ongi tudi nal direction of the die 18 can be uniformy inproved. Al so,

exanpl e are provided, increases in costs can be narkedh%\kgﬂgﬁﬁﬂ)'n
conparison with configurations wherein the nenbers nmaking up the die are
formed thicker in order to inprove the pressure-resistant strength with
regard. to internal pressure of -the die. Al so, increased weight can be
“suppressed, and detaching and. mounting work-for the die .18 can be nade

according to a second exanple of the present invention. Wth the present
exanple, the die 42 conprises application fluid reservoir form ng nenbers
44 which_form.an agﬁgi ati_on fLﬁ%q reservoir 43, and a discharge orifice
for m ng*AERBELORSY. e| AgSchihssr WAFhnRefemepceoitRe d%i OF W8 ISenber s 44.
Braces' 47 xtending in a dire ttﬁn ortho? nal to the array direction of
t he di schar g‘gnfﬁ f i TREHIIP ?emﬁr PdQUCRAtfi AOPREIUERBEPRaPF oRPEI i d
reservo 4 ltiple braces are farned. integrally wth the application
f1 uid réé%%%gﬁFyggrﬁghara%%ﬁbePg RP éﬁ&Q&PPafgg OF%SﬂFﬂjnﬁhgodggﬁction of
array o [ oL ki Lth.the present -ex |l e as well, the
pressur Féggg?sgg%@éﬂgfréﬁétﬁgafééﬁ}ggéydt%g P Fg?ﬁglcﬁpgggﬁFg%épnthe
-of the application apparatus for applying application fluid

to an uneven base 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




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 suppressi ng i ncreased-wei ght and increased costs. jﬂjﬁﬁwﬁvéd& t he
present exanple, the braces 47 are .fornmed integrally with the application
fluid reservoir formng nmenbers 44, so increase in the nunber of parts
making up the die 42 can be prevented, while inproving-the handlability of
the die 42 at the tinme of assenbly,-and so forth. Next, another preferable
exanpl e of the present 27 January 2005.- 4 6 - invention will be described
with reference to the drawings. First, "an exanple of the overall :
configuration of the application apparatus for application fluid according

Dot e P8 AL XG0T £y QIUCRLUEHLATLY, LU QVErSl) sonf gt on of e
Fro. 16 T8 Ahaad SFE Loihy ok Pe s LiS8 Toantdane fon apparatus for
E%ogl_ cat ghahkgte%gf%%ggﬁiag@%’tm_%o brAsiie {%éo‘%ceéﬁ% o8 <sthmeghardam shown | n
Cot aurron ' B PEY, WEPAT.A R0 it
_rgils 208 and through a nut-shaped connéctor 211 fixed on
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




fluid. Fig. 15 illustrates an exanple of an application apparatus

enpl oyed in manufacturing the plasna display panel according to the
present invention. This apparatus has an apparatus basex?(Z.usfypdég Of

gui de groove rails 208 are provided on the apparatus base 202, and a table
206 is provided on-'the guide groove rails 208. Miltiple suction holes
207 are provided on the upper face of the table 206 such that a base
material 204 with unevenness. forned in the shape of stripes on the
~surface thereof at a constant pitch jg one direction can be-fixed to the
tabl e face by vacuum suction. Also, the base material 204 rises and
descends on the table 206 by unshown lift pins. Further, the table 206 27
January 20 .47 i.s _capahle of reciprocal motion in the X-axial direction
on the "Gifdy YriE&Fd OPa oy 186s MRFRanIEn |t BOe Y ekl SeeiRe10

conpri si f.eedi screw nmechanj.sm s in Fig. 16 extends between a
pai r of % eetg(raz?oz\r/]gacr é‘ialtéﬂ“;% z@ﬁ’d’ t‘ﬂfﬁ&%’f%ﬂﬁ%%é%‘ﬁl%nnector 211
fixed o J r,f ace table.206. Bath ends of. the feed screw 210
are rotara 3“§ﬁ§%8ﬁt§% §§Eb%%%ﬁ%§? Y IR0 Al Bt hb VI i s

furth ' t fq: uni | jpint 214, As '
e, g 005, 0 LSRR YO AT 211 Bl T

Fig. 15, t : for “di'scharging ~applicat ( ed to an
el evat oty iRGhANIEEHe2390ANd THediiadl LRG0 LAY idAg-JTEChHA §1,236 through a

hol der 222,

' - 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




above the table 206. The el evator nechani sm 230. has an . el evator bracket
228 capable of -rising and descending, and is attached to a pair of guide
rods within the casing-of the el evator mechani sm 230 so a&Javape2®¥pabl e of

rising and descending. . Also, a feed screw (not shown) forned.of a bal
screw is also rotatably disposed within this casing, positioned between
the guide rods, and is 'linked with the el evator bracket 228 by a nut-type

connector. Further, an .unshown AC seryo notor is connected. at the upper
end of the feed screw, so that the &l &afor bracket 228 can -be arbitrarily
rai sed or lowered by rotations of this AC servo notor: Further, the

el evator. nechanism 230 is connected to the 27 January 2005 - 48

wi dt h- di PEEPPBALABIPARgtReERaNtamL23806y asYpawiafledpouhngnebeadaker 232
(actuator%. The wi'dt h-direction noving nmechanism 236 is for reciprocally
movi ng t FBeYtaRisl 2fBvi Ry a2pFaerer bzackattBedwidth direction of the die,
l.e., inthe _Y-axial djrection. The guide rods, feed screw, nut-type
connect or, - ACYEr olGrot b SRS ancexanply 9hrthmannioratione di sposed in

the -casing in %he same punner as with the elevator -mechanism 230. The
Wi dt h- di PERTT BN nBYP A9 REchantlf BRgseRtf inkenbionn whppbhregardéate 202

L 2, ERE SpofPon e fl £ 2200 | PePUC "PYEP Sabd) ddipZodatd! afit s 1!
supplied to the die 2206 and discharged. The die 220 has 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, the interior of the die
_oreferablf can be opened by removing the 1id 280, so as to

enable cleansiﬁg work.




‘Further, with reference to Fig. 15, an inverse-L-shaped sensor brace 238
Is fixed on the upper face of the apparatus base 202, with a hei ght sensor
- 240 for neasuring the position (height) of the apex of B QinHs) ops on t he
base material 204 .on the table 206 bejng attached to the tip '"thereof.
Al'so, a canera 272 for detecting the position of 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 canera 272 is electrically connected
to an- i mage processing device 274, 's@% hat. change in the position of the
uneven portions can be quantitatively obtained. Further, a sensor 266, for
detecting the ﬁosition of -the lower face (discharge orifice face) of the
di e 220 wher eThenamemathaf gapplicptden2iuddewithihethdi dbet2pmn 29 January
2005 - 4 perpendi cul ar to the table 206, is provided on one end of the
tabl e 208et6Ftedseashy tApgckBe 2pplyipw, aFtdon16tohsws Theexanpl e of the
application. .apparatus according to the present invention, with regard to
t he portﬁgﬁlﬁﬁggéPﬂ 2pBRresisoacrPEAdngngoc Shpr Bseanti invuentienpbased to
the die 82 and discharggd. The die 220 has an .application fluid reservoir
277 for SEGPFNY"HpBPARa: £8F IPEGFELNAt kPR, amAUNkaQT saBphieabiberi on 276
above th L wi g | .of the lication fluid. The space portion 276 has
‘connecteglékgrg%%ﬁ%Snggsé%FzggBawf 8PP §oRbREttny the application

fluid. Using non-contact detecting means for detection of

the amount of appiication fluid within the applicétion fiuid
reservoir 277 ofrthe die 220 can prevent EOiling by the
application fluid. A sensor 288 for detectiﬂg the fluid
level height of the‘apblication fluid is ﬁro&ided es the
non-contact detecting meaﬁs. The sensor 288715 electrically
connected with the universal controller 260, with the |
universal controller 260 controlling the supply device
controller 258 according to therdetection 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




presSurized air control valve 282, a deconpréssion'valve 284, and a
pressurized air source 286, so that pressurized air of an arbitrary

pressure can be supplied. The pressurized air control v '
controlled so as to open -and shut by an universal cont?%Y é%gégg®5The
pressurized air control valve 282 is controlled to the open state when
applying the application fluid, so that the application fluid 242 is

.di scharged fromthe discharge orifiqg%HQQA by the pressing force of the
pressurized air supplied to the space portion 276 within the die 220. The
di anet er of the discharge dies 244 should be set to between 10 to 500m
according to the 'wdth of applying the application fluid. Wth retard to
the die gEBFlfﬁEthPBFieﬁ Shet Héedreé0. pr¥ithabhg pueséet opeventtbyny enovi ng
the lid 280, so as to_ enabl e cleansing work. 27 January 2005 - 50 The
anount of®BPPFF cSRPBR1EI Af dRRPr APRtEAE dekeobbonssudht ast basenctypése t he

appl yi ng act%gn stogs. The agglication appar atus according to the present
i nvent i o h4STTAEPRLTi hEPREaReN BR et cEPRgthaesensent 288 . avpdieft i on

fluid wiphin the gdie 226 _w thout contacting the application fluid. Using
non<cont%ﬁ?s%ét%c??ﬁ%rngéﬁgi?ﬁ?mﬁ%Fe%??%ﬁ B 95k RRoterakie L ikation
77 of the die 220 can prevent

pon- cont at means TOT IO 7
oiling Bt e CebRPhERRERREPh ! a0 BB B Rgae rop odRsertAgn: nenary o

In this case, preferably, 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




| evel height of the application fluid is provided as the non-contact
detecting neans. The sensor 288 is electrically connected with the
uni versal controller 260, with the universal controller 260aqemy podding the
supply device controller 258 according to the detection signals thereof.
Al so, an arrangenent nay be made wherein-the sensor is not directly fixed
to the die 220, but rather is fixed to a sensor bracket (omtted in the
drawi ng) which 'is a separate nenber,SéMﬁ ch neans that the sensor 288 is
constantly fixed to a separate nenber éeven at the tinme of replacing the
. die 220, so there is no need to perform adjustment such as positioning

"t he sens? oLac ﬁ§§ e.is replaced - The sensor bracket S

[

pr ef er-ablyScXp EPeS&pn Qg tRYtuSEREN then encedemei ght direction of the
sensor 288 agg finbI at _an Lb tr€*¥ Eosrtion taking into consideration
that detected ~1fuld e?vﬁﬁ?g t CPRLLYETAL L PR Ofcte drRBlicathenf or m 27
Januar 5 atiogns_of the die Q. Wth the present invention,
sensorg %ggg épgggﬁéﬁggon?gg?rangcﬁﬁﬁﬁr§§89 QQOVﬁsePnFyB€éncéP1@Itrasonic
types ¢ ed¢f b5 o] 8 and a | aser displ acenent
g)altgge i Sa?rgglt)ﬂ%rgife angﬁﬁlgﬂt%oh‘aP’hz’edé’ts éf i Bﬁ‘@c GG kPRI dhdness
of detec&uen 4£8NQ6n - cbﬁtaétSm&éé&reﬂéﬁ£e£§§?|Ou51£raﬂ3$are”t plate is

-attached 'to the die 220, giving conside n-569 “Fhe qurd | evel can
be det eciEtirasound, etc., contact measurement types using dial

gauges, differential transformers, etc., and so forth.
Also, detecting means for detecting the relative
" position of the discharge'orifices 244 of the die to the
recesses may be configured of an image proce551ng dev1ce
u51ng cameras for 1nd1v1dually detectlng the recesses on the
base materlal and the discharge dies.
Next, exampleS'will be illustrated relatiog to the die
according to the present invention. That is to éay, the
'above—described die 220 and the application fluio supply
) untt connected thereto may have.the following configurations.
] Fig. }7 iliustrates a vertical cross-sectional view of
-a.die BQl.acoording to an example of the present invention.
Multiple application fluid supplying openings 302 are
"provided fo tﬁe die 3?}, and the aﬁplication fluid supplying
'openings 302 are connected'to'pipes forming a tournament-
ladder-shaped channel 303 upstream the:efrom.‘ Accordingly,
at the time of supplying application fluid 305 to the
rappllcatlon fluid reservoir 304 of the die 301, the

application fluid 305 can be unlformly distributed from the




Connected to the die 220 are a filter 247, application fluid supply hose
246, application fluid supply flow adjustnment control valve 248, and
application fluid tank 297. The application fluid 242 is735Qif¢ 2665 t he
application fluid tank 297, and connected to. the pressurized alr source
250 via the. pressurized air control valve 254. Also, in the above exanple,
signals fromthe position sensor 268 for detecting the novenent position
of the AC servo notor 216 for driving Ehe tabl e 206, the actuators 291
and 293 (e.g., AC servo notors) for thd3elevat or nmechanism 230 and

wi dt h-di rection noving mechani sm 236, and further, the table 206, signals
fromrespective -X and Z axial |inear .sensors (not shown) for detecting

t he .oper 3PP CpddrDi SAusd sppplyi sopzge., and icapubet suppdimdt dnteont rol | er
262. Alsg, Instead of using the position sensor 268, an arrangenent may be
made whetBPnaRR1dResden £dUdfhreseavrart RO4AETosr ibempplicataoand t he
posi tion_of .the tagle 2.06 -i s detected_based on 27 January 2005 - 52 the
pul se siSﬁ&F SUPBUY P HoRPERATERCcdHér. RoRressurRgedoérabippdyfi guration

of the applijcati fluid application apparatus described above, any
principIggegéﬁgbﬁggoffﬁﬁagﬂgghﬁﬁPgnﬁ9 BEGUEBBEFOFPFHE ReBghn erdssr 240,
| aser ultrasound, etc.,

contact nadte Shaebel B3 R Re b AR 0t daz08; Frarefh ai Chpanst or mer s
© application fluid reservoir 304 from the discharge orifices
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 openiings 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-




etc., and so forth. Also, detecting neans for detecting the relative
position of the discharge orifices 244 of the die to the recesses may be

configured of an inmage processing device using caneras f indi vi HRY
detecting the recesses on the base material and the dis%%g%g%n%?ggf Next ,
exanples will be illustrated relating to the die according to the present

I nvention. That is to say, the above-described die 220 and the application
fluid supply . -unit. connected thereto may have the follow ng .
configurations. Fig. 17 il lustrates @%eftical cross-sectional viewof a.
~die 301 according to an exanple of the present invention. Miltiple
application fluid supplying openings 302 are provided to the die 301, and

t he appl sbapednchhonglsgpphyitnge dpenengs tBe2pakesaeeneekedcha Bepes
‘forming a tournanent- | adder-shaped channel 303 upstreamtherefrom
Accor di nghgle 4p ma&chi apdothsupppbyilmgfippl Réjusandf | biydcRAhgiagt BAe
application fluid reservoir 30A of the die 301, the application fluid 30.5
can be ufibpBRALy 1gnethi bEt changdma K&ie2 Thiamedr yAi206F er 5 fhr apmpXalion
fluid suggly source, and can be supEIied into the application fluid

r eser voi t1P308ALF ot MBtaPplheatmennts pfij gupnppl §roy thenapgiidarRion
~pressurized.air supply opening 309, for supplying to the upper space 308 in
order f%fﬂ%gcﬁﬁPﬁgg%ﬁg BpPLE9Et on fluid 305 stored in the

' Fig. 19 illustrates‘a die 321 wherein the tournament-
ladder—shaped channel 323 ﬁpstieam 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




application fluid reservoir 304 fromthe discharge orifices 307, is
provided to the Iid 306 of the, die 301. The nmultiple discharge orifices
307 are .arrayed in a straight line, and the nultiple a "kﬁﬁ5& 0tSIuid
suppl ying openings .302 are arrayed in a straight |ine generally parall el
to the ‘direction of array of the discharge orifices 307. Fig.
18-illustrates a die 311 wherein the tips of the application fluid

suppl ying openings 312 are shaped in the fornms of pipes, with the tips
thereof immersed in the application PPui"d 305. Thus, air bubbles can be
prevented frombeing mxed. into the application fluid at the tinme of
supplying the application fluid. Also, the intervals between adjacent

appli catdegrée uvd cpeplyg nchapesdt NS 6LtrPIEERIHP| thél sustpl qydide t he
dies 301 and 311, taking into consideration the flatness of the

appl i cat¢amtfollelr | 2@ Treithn . exdmple i Dot tite aenkiddat thdesuppey val s
between the application fluid supplying openings cannot be nade equal,
or-in cdskew widiesmenie oumberl ofakppl 3330t iorpfdwidbd stppdiyd Ngidpess Ngs i S
an odd nunmber or wherein the nunber is even but is a mnultiple of 3 so a
uni f or matsRHakR ke | Rafde roR Apkca i QO 06luid Ssubplghiape bpdraimngd I3NNOt be
formed, the pressure |loss can be nmade to match and the supply flow

adj ust ePTaRCRehiFiony thee tHERRRenentpdder-dinneyd mhanneX Bihel di anet er,

-for exanple, in order _to match the anpunt of suppuy fromthe application
' Accordingly, the application fluid supply flow 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.




.fluid supplying openings. Fig. 19 illustrates a die 321 wherein the

t our nament - | adder - shaped channel 323 upstreamfromthe application fluid
suppl yi ng openings 322 is forned by applying plates 32450 Iaaagzv(% ves-

f ormed-t hereupon, one to another. Wth pipes such as described above,
cleansing the inner walls of the pipes becones difficult in the event that
the-pi pes are long, but wwth plates 324 havi ng grooves forned thereupon,
these can be di sassenbl ed-and cl eansed,. so'cleansing is easy, regardless
‘of the length of the channel. The appPPcation fluid can be uniformy
distributed wthin the application.fluid reservoir 304 by supplying the
application fluid through tournanent-[adder-shaped. channels. 303 and 323

‘such as Tessy i epphpovan Be madsi bomtindafebasle £asMUPbuLaplleesbt 8f-ned
fromthe discharge orifices,307. Fig. 20 illustrates a die 331 provided-
with a-ssppply frow edlysomengroopt cah bal vepd83Bed oyhdrRdasipSt @@M@rom t he
application fluid supp%ging openi ngs 332, for adjustnent control of the
suppl y fonly ofrt@e aagdpl® cerlyn &tutbe Timindeghewn ofn apbgi npd of The supply
fl.ow adj ustment control valve 333 can be controlled by electric signals,
and t he @mgeplaely Yinessupply. lodeaddes bhenperomgre hevabies s3¢oat rol | ed by
the supply device controller 258. In the exanple in the drawing, the
supply 3dw &ty Ukt Meade cohthr dprede tersined spak baime dY otlomesepply of -

' device controller 258.

In the case of supplying from @®, @, ®, and @,
simultaneously, places where the applit:ation fluid merges
'('interfaces) occur between each of the application fluid

: supplying openings, buit as a countermeasure, first,
supplying from @ and @ alone causes a merging place to
_Qcc‘urAbetween ® and @, but there is no supply from @ and @,
so the application fluid flows toward ® and @ over time,
and the interface where O and @ merge als-o move.s and‘ is
blurred. This does away with application irregularities.
However, in the event that supply is made from @ and @
alone indefinitely, the application fluid does not readily
flow if tl_ie viscosity thereof is high, so the application
fluid at the @ and @ side may run out, or the fluid level
may. greatly differ between the @ and @ side and the @ and
@ si_de, whereby faulty appllic'ation' occurs. Accordingly, to
prevent this, the ‘sﬁpply is then switched 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




channels to pair of application fluid supplying openings 332 branched from
t he tournanent-| adder-shaped channel 334. Accordingly, the application

fluid supply flow fromeach of the application fluid suppliHa8 QR8N Ngs
can be changed, at each 'occasion of supplying to within the application
fluid, reservoir 304 as shown in Fig. 21, or over tine for each instance
of supplying as shown in Fig. 22, so the position where the application
fluid merges within the application fluid reservoir 304 can be oscillated
(moved), so that application irregdléﬁifies do not occur. As shown:-in the
figures, the valve 333 is capable of oscillating the nerging position even
though it is only at one side of the adjacent application fluid supplying
openi ngsMOEE§. eaghj timetr ands appdiicad4bmbianesigu e thelst idy eot apidcati on
f1uid supplying openings 342 are divided into two groups (groups of 30 and
0, and ' ®&fd gﬁk%nanﬁh@oﬁhééneas oft bhe applhaabtnon| fithded- s&eped channel
343. Supglé flow adjustnent control valves 344a and 344b are connected to
each of tREOtGRNgldepatiTRe dbgiscevenopentnpreferableuppay fl ow
adj ustnent. control valves 344a and 344b can be controlled by electric
si gnal s, PSHUSTRRS ¢EYF cBUBPLBpERPAgPO LR hgFewPps | simvhtantdesihy 1 he. supply
devi ce cgntrqblek)ZS . 27 Jgguarg 2005 -- 56 Thus, supply can be nade
si mul t aneot81 Y °f rom Poul Bl &8est® Reri@hryliy dtaskryedne group can be
repeat ed, su as iJI)..and. O :
P (Fié% ég)ifiustrates a die 351 wherein the multiple
) appliéation fluid éupplying openings 352 are alternately
divided'intO'two groups (groups of @ and ®, and @ and @),
and connected with tournament—ladde:—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 where 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 is
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 supply may be repeated from 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 application fluid‘supplying opening of one group near

the merging point of the application fluid from the

appliCation fluid supplying openings of the other'group.




only or 0 and (r) only,. at the timng shown in Fig. 24. The control of
‘the supply flow adjustnment control valves 344a and 344b' is nmade with ,
predeterm ned patterns by the supply device controller ‘p. éQ%%@§ case of
supplying fromT, (2), 03 (3), and (D, sinultaneously,:éségg e the
application fluid nerges (interfaces) occur between each of the
application fluid supplying openings, but _as a counterneasure, first,
~supplying from 0O and 0 al one causes a nerging place to occur between 0 and
.0, but there is no supply fromG and‘(?ﬁ."so the application fluid flows
toward 00 and (r) over tine, and the interface where 0 and 0 nmerge al so
moves ‘and is Dblurred. This does away with application irregularities.
However , Thust hat eveat pphat shepsypp By NBslendd@NEfoNEhd agpDicatieef i nitely,
t he appllcatlon fluid does not readily flowif the viscosity thereof is -
“hi gh, soflhiédagppbptpingnopéhimgsadftdmwe Ogbddp (3 weEQimpypsimt oo, or the
fluid level may. greatly differ between the (D and O side and the 0 and
(r) sidethehappbicabivonyfippdi catuns Uoevelsetwesos diwglin tiee ¢gravent this,
the supply is then switched to being made from 0 and (r). That Is, in the
event t hthatupplyching 0O nade Otal wweptndf tomrithd rotldorgrous wefdraued a
certain nunber of times, two tinmes.. for exanple, or nore, the nerging

posi t i orePrlieatiey DopBgulEyitiey cacedich ’thrrﬂﬂeleﬂﬂdigamﬂlrciatwmh

irregularities_do not- occur.
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.



Al'so, taking the flatness of the application fluid level into
consideration, it is even nore preferable that occasions for supply from
both groups sinultaneously, i.e., from(r), 0, 0, and (47 jank@npPfigsedi cal l'y

narrowed. -Fig. 25.illustrates a die 351 wherein the nultiple application
fluid supplying openings 352 are alternately divided into two groups
(groups of (D and (3), and zO and (r)) , and connected with

‘tournanent - | adder - shaped channel s 353a and 353b. Supply fl ow adj ust nment
control valves 354a and 354b are prowg ded to each of the two groups, and
to the upstreamside where these nerge. These supply. flow adjustnent
control valves 354a and 354b may be supply flow adjustment control valves

of forms sucloms muhwd iwit Ghid3,appird®¥s bies Gt -0 dppdd aSisdid zed air
control valves 354a’" and 354b° wherein the opening and cl'dgsing of the

val ve i svatuatand| bowdy piessuraked por thed dheupt ass HpFELC@{on CONtrols
t he opening and closing by electric signals, as shown in Fig. 25.

Accor di-nflyid feithiph atles apyl beatimpl £baid stasdiviieowsdy, £idstypply may be
repeated fromone group alone, such as from (D -and O alone, or 0 and (r)

al one. TWaryi suppnteg wit hthdepaimhpd® Shobling rbdlay 23 iXowdmt there is
‘an application fluid supplying opening of one group near the nerging point
of the abbtieaandnfiliing ffenfhecppep|l et on WHilied dagsgiddng wpeni ngs of

t he ot her group. 27 January 2005 - 58
: - theé difference between the upper limit and lower limit, this

method is a method Wﬁerein a relatively large amount of
application fluid is suppliied with one:supplying action, and
éhange'can be given to the supply flow from the application.
fluid supplying openings over timg duriﬁg one- supplying |
'action_With a die such‘as shown in Fig. 20, so the merging
position does not stay at a gonstant ﬁositibn, énd'
application irregularities do not occur. |
Also, as separate ﬁethod, there is é methodlwherein a
management value for the amount of application fluid within
the application fiuid resérvoir 304 is set, with supplying
%tarted at the point of falling below the management vaiué,
.and stoppiﬁg at the point_of,exceeding it. _Wﬁile depending
6n the amount of appliéation to the base materiél (the
amount of dischafge from the die), this method is a method
wherein apﬁlication fluid is Supplied inte the appiicatioh
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




Thus, at the point the supply is nmade fromthe application fluid supplying
openi ngs of one group, a nerging point of ,the application, fluid occurs

t herebetween, but in the event that switching is nmade Fé?j%ﬂ% hxgﬂ{on1the
ot her .group before application irregularities occur, t 5 n Soint
~which started to formearlier is perturbed, so application irregularities
do not- occur. Also, this exanple is nore advantageous than the exanple
shown in Fig. 23 regarding the flatnggs_of the fluid |evel height.
Particularly, _ positioning the application fluid supplying openings

of -one group at the nerging position of the application fluid of the
other group is effective, since the nerging position can be perturbed even
nore. FiBOSP2BipR| daes et atayecaBed peostaet pesitiomensod 362 for
detecting the ampunt of application fluid within the application fluid

r eser voi FPBYcRERRN f 1 UF@9n byl ties hde heot eeesent AkeemplwlthGehéte
configurations are essentially the sane as those shown in Fig. 23. The
sensor. 389 s3S oFROWR | £3 T19 cohheR¥ LG t#5 a iMi the severbnthat| er 60, and

t he univers controller 60 controls the supply device controller 58
~accor di nﬁu?ﬁi¥h’g’5%‘f‘e@t nd gz?g?'ﬂaﬂ%etﬁ‘fé?e f.""“dTF% Hath@athdPcesdi & of the

supply flpw adjustgent ntyol vaJ ves 344a and 344b is controlled by the
suppl y Aec\'/lll%et%%n@‘ragpfie(ré? azg%}e)t et SERPSURIRY i h FITEhte MUk eiy) o f

appl i Ca?ii.:ﬂlq'eé,l U{Ev?'o %’\{rﬁebs tpoer aéazpe!nilpcfet I piLe %Pc?@g,ataufd t 7isJ asnuupagg.‘l)./yj%?g °

| action is subsequently repeated alternately between the

~ .groups, the merging positionrmoves each time, and
.application ixregulérities dq not occur. The amount of
movement increases as the number of continﬁous times
increases, and application irreQularities do not occur; but
téking the flatness of the:.application fluid level into -
consideration, it is even more preferable that occasions for
sﬁpply‘from both groups simultaneously, i.e., from @, @, @,

~and @, be periodically narrowed; |

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

flﬁid ;evel height of thg application fluid—without contact,
. for example as described above, such as 1aser.tYpe,
qltrasound type, etc., diéplacement gauges. AAléo, there is
a method for measuring the weight of the die to déteqt the

- amount of application fluid wifhin the application fluid
feservoir, and-a load cell capable of converting detected
weight-into electric sigﬁals-is preferably used for the
weight detecting sensof.

Fu;ther, another preferable exémple‘of the present




- 59 One method with this apparatus is to set an upper limt - val ue and
lower limt value for the amount of application fluid within the
application fluid reservoir 304, and to start supplyi ngalar@g zogsnt of
falling below the lower |imt and filling to the upper limt. Wile
depending on the difference between the upper limt and lower Iimt, this
method is a nethod wherein a relatively |arge anount of application fluid
i's supplied with. one supplying action, and change can be given to the
supply flow.fromthe application. . f1 % “supplyi ng openi ngs over time
during one-supplying action with a die such as shown in. Fig. 20, so the
merging positi.on does not stay at a constant position, and application
i rregul aithveetidn wbll dee udes@tibed asitkpaetteenet hod, dtbeirgss a net hod
wher ei n a managenent value for the anount of application fluid within the
appl i cati on f¥uiKLg-edor vl rtIgDsusfams ofivttte suppitpiatye Stshdved st t he
point of falling bel ow the managenent value, and stopping at the point of
exceedi N9t . L VT e faprd diwht ikke t vRr bhoaht bafrbep| ¥ihsi bdlt o t he base
material (the _amount of discharge fromthe. die), this nmethod is a nethod
wher ei n SPhPPLLRY ol 1 FRE ARPRLIGRBIPR Hirretior ebptheapphicdtion reservoir
+ 304 .each %in$ an‘$ﬁglipation action ends, and change can be given to the
supply fEOWHE s oY T F b PURE 395 TR pHI 3 | et s Si g vERe each
.suppl yi ng, I on with ie such as shown. in Fig. 20, so the nergin
supplty glrgg%iéh oréhoé%égfato ghe vertical barrfLr ribs 101. Thg J
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




27 January 2005 - 60 position does not stay at a constant position, and
application irregularities do not occur. Also, with a die such as shown in

Fig. 23 or Fig. 25, in the event that supply from(r) apl 5 daf) 2o (or (r)
and OO al one) and OO and .alone (or OO and (r) alone) is contlnued a -
certain nunber of .tinmes, two tinmes for exanple, or nore, and this
supplying action is subsequently repeated alternately between the

.groups, the merging position noves e%?h time, and application
irregularities do not occur. The anou of novenent increases as the nunber
of continuous tines -increases, and application irregularities do not
occur, but -taking the flatness of the, application fluid |evel into
consider&?P§ﬁseptatévev§ﬁcﬁﬁﬁe1@ﬂemetable t hat occasions for supply from
both groups simultaneously, i.e., from(r), O a, and (r), be

"periodi cal | yFhar r dhels a| sehemnatie heexthenk  crdrs s et etk eviaw @@t ecti ng
the fluid | evel height of the application f|UId W t hout contact, .for
exanpl e §§ed§§EPFMeH°§5€9é dsyéReasoragepligption| £iuiduhd theediet c. ,

di spl acepent _gau Al so, there is a nethod for nmeasuring the melght

of . the dit8 P§ &Bt%eépptlﬁeat&ﬁﬂuﬁppéff%ﬂﬁl sBawpoAnf Fdgd \Fmth?lﬁl

appllcatkﬁn £l ui reservo and a_ load_cell capable of convertlng

det ect ed ﬁe?bﬁtg%ﬁtﬁoﬂPﬁé???c asPgRirgd £31prapd el bipke gdischerge wei ght

dgtecylngriggégs 418a for discharging application fluid are bored on
| the lower face plafe 432 of the casing 431, in single line
at predetermined intervals. The space 433 within the casiﬁg
431 is formed with an application £luid storing portion 434
where the applicafion fluid 430 (fluorescent substance paste
427} is storéd, and air space 435 situated above. A gﬁs
pressure condg@ting hole‘437 is_pfovided on fheAupper face
plate 436 of the'casing 431, and one end of a gas pressﬁre
conducting channel 438 is connected to the gas pfessdre,
.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 pressuré.
Opening/closing means 439 fo;med of a directi&n switch-ovei
valve are provided to the gas pressure conducting channel'
438, and the gas space 435 and gas pressure source 440
communicate or afe cut off by opening/closing switchingrbf'
_ Fhe opening/closing means 439. The opehing/ciosing means
439 detect thg relativerposition between the dischafging
'.6rifices 418a of the die 418 and the subStratell, and the

timing.for opening'and closing is controlled by position




Further, another preferable exanple of the present 27 January 2005 - 61
invention will be described with reference to drawings. . In Fig. 5 on
the surface of the substrate 1 shown in Fig. 1"are forned nultiple
vertical barrier ribs. 101 extending in the application 4/ f8¢EN#A¥ the
‘application fluid; and horizontal barrier ribs 102 extending in the
direction orthogonal to the vertical barrier ribs 101. The relation

bet ween the height (H) of the vertical barrier ribs 101 and the hei ght:
(Rh) of the horizontal barrier ribs 162 <is Hz Hh. Al so, lattice-like
grooves 110 are fornmed on-the surface of the substrate | by the barrier
ribs 101 and 102, and the grooves 110 have recesses 104 and 103. The

r ecessesdetegringe angr fdgcharger cootizodddogpmesnd hytthbowerincthe barrier
ribs 101 and the horizontal barrier ribs 102. On the other hand, the
recess 1638¥ipgspedon cangredpérgothehsimisgt p€akthbaopering/biodfigand t he
hori zontal barrier ribs 102. . Fig. 6 illustrates around the die 18,

vi ewi ng PRENSaAFPI calliiéh &PpaPreESNEhewAmPAeri §orStheopashe &2 aAxiahe
direction. A representative groove 110 on the substrate 1 is inmaged with a
canera 25°34PFathel (gefile & ggFﬁénﬂabPBdlg,(biﬁé)xi§laﬂkli%@4e 4"is moved

with:the X-axjal position _confrol unit 24 by an inmage position processing
unit 23, and Jc%nt?%l 17 2 IRfP RN T Phethediesesstes ek formasht ati ve

on the substrate 1 from above. With the present example,
application fluid of the same color can be appiied to every
third recess 421, as shown in Fig. 29. Accordingly, the
pitch of the discharge orifices 418a is three times the -
pitbh of the vertical barrier ribs 425a. Note that the
substraté_l‘be without horizontal #arriér ribs 425b, as
shown in Fig. 30. .

With the preéent example, the diameter (D)} of the.
discharge orifiées 418a, the height (Hh) of the horizontal
barrierrribs 425b, and the spacing (C) between lqwer.faée
‘platé'432 of the die 418 and the bottoﬁ face of the recesses
421a of the grooves 421 satisfy the conditioﬁs of D + Hh < C
(Fig. 31) . The paste 427 discharged from the discharging _
orifides 418a maintain the form of the diéchargiﬁg orifices
,éféa immediatgly after (Fig. 32). However, as long as the

'_relation_oﬁ D + Hh < C stands, even in the event théﬁ the
paste 427 is applied to the apex of the horizontal barrier
ribs 421b, this_will not adheré to the lower face platé 432,

_ Also, in fhe event.that the discharge orifices ;lsa

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




recess. 110 and the center of a representative discharge orifice 18a of the
die. 18 corresponding to the 27 January 2005 - 62 representative recess
110 match. Fig. 27 is a schematic vertical cross-sectio%ghlview s the
supply control device for application fluid to the die SUEH|
application apparatus shown in Fig. 5. In Fig. 27, the die 418 conprises
‘a-casing 431, and nultiple discharge - orifices 418a for discharging
application fluid are bored on the |ower face plate 432 of the casing 431,
insingle line at predeternined inter®4ls. The space 433 within the casing
431 is formed wth an application fluid storing portion 434 where the
application fluid 430 (fluorescent substance paste 427) is stored, and air
space 43bis¢hapgednbbiees Mifs fribsuing cureutirentiwl o137 is provided on
t he upper face plate 436 of the casing 431, and one end of a gas pressure
conduct idRpEieainten 438 the cpmiratiian flwidasaipies ihe; .comgbitdiumts ng hol e
437. The other end of the gas pressure conducting channel 438 is opened to
a.gas prasdhire Byus e 440 having pressure which is maintained at a set
pressure. Opening/closing neans 439 fornmed of a -direction swtch-over

val ve are pr&tiSPed "Héht fdegRTeseads gxampdedudhiengedakanel moz3gn and the gas
spade 435 and, gas-pressure source 440 conmmuni cate or are out off by :
openi ng/EHSEHY sW APt thadisherdhhdnrd ciifuadkend 43ad the

ni ng/ gl osin .
_ opg !yéiéghaéﬁé“¥gEEcltY (v) of the paste 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 =




439 detect the relative position between the discharging orifices 418a of
the die 418 and the substrate 1, and the timng for opening and closing is
control l ed by. position 27 January 2005 - 63 detecting aidlamiugor¥0ge
controlling nmeans not shown in the drawings, for controlling the timng of
t he opening/closing neans 439. Wth.the present exanple, for the paste
427, one “color of R (red), G (green), and B (blue) is applied. Fig. 28 is
a detailed view of the recesses 421 forned, on the substrate | from above.
Wth the present exanple, appli cation®?1uid of the same color can be '
applied to every third recess 421, as shown in Fig. 29.- Accordingly, the.
pitch of the discharge orifices 418a is three tinmes the-, pitch of the
verticalVharsi@fAri bscd@bdingbye 6 hesntbe kepbstittin [the avdhout

hori zontal barrier ribs 425b, as- shown in Fig. 30. Wth the present

‘exanpl e, deseribedexangd Df of ¢ ha/A di 3chso gadlves forcest 4818a, padiee e ght  ( Hh)
of the horizontal barrier ribs 425b, and the spacing (C) between | ower
face plERetlsolefer hiagk cdLake ahd3t henbbet preveirked! the recesses 42la of
the grooves 421 satisfy the conditions of D+ Hh < C (Fig. 31).. The paste
427 di schar gdd-S%-orihen @meudch arfgianp Lisra tiae d o mwavEnt4d In athe form of t he
di schargi orifices' 418a imediately after (Fig. 32). However, as |ong
as the Sr‘g?%‘f%‘if df iy haplzontal pAETieychlbs 43P diashtbe hkess Hey

that to a substrate without horizontal barrier ribs 425b, by
the volume of the horizontal barrier ribs‘425b. Paste 427
ié applied uniformly to substrates witﬁ'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 dowﬁ ipto 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_amodnt of
épplication per unit length to the grooves on a substrate
with horizontal barrier ribs is Qh, and the amount of
application to thé grooves on a subsfrate without horizontal
barrier ribs is Q. In Fig. 4, witﬁ 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
ﬁarrier ribs is

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




paste 427 is applied to the apex of the horizontal barrier ribs 421b, this
w Il not adhere to the | ower face plate 432. Also, in the event that the

di scharge orifices 418a have a non-circul ar-shape, the ofelngyRI®ENnsi ons
(B.) of the 27 January 2005 - 64 discharge orifices 418a follow ng the
direction of application of the application fluid satisfy the conditions
of B+ Hh < C Also, with the present exanple, the relative notion

velocity (V) between the die 418 and substrate 1, and the discharge
velocity (v) of the paste 427 fromtﬁeﬁﬁi‘scharge orifices 418a nust be 0 <
V/Iv s 1. As shown in Fig. 32 and Fig. 33, the paste 427 di scharged from
the discharging orifices 418a bends in the direction of relative novenent
bet ween t he diecon@inglyybhe afatio K ketween cihleraneunprefent adhesi on of
t he dischar aste 427 to the lower -faceplate 432, the discharge angle
(0). consPEP?hﬁag+°ntﬂ% tai tkhapyeoveroent § §vys§ﬁateh@lﬁbvbﬁﬁn@onéabcuty
(V) of the substrate 1 or die 418.in the application direction (direction
of the a ?Bﬁ&erer%fE?ng9€nﬁﬁ%“%g gﬁaﬁppgécabbg§|@|éo the areewasge.

angl e ( ()) nay bg 1gressgﬂl b¥ an? V/v. gerl ment ati on has shown that,
adher i ng°%f *t i f)‘é Ut RRTEA0RFAT JRRTEHOT CERPHCAR DNt ed Wi t hi n
the rang 45. rdlngly, in the event that 0 < Vv s 1l O
can be ke%?géfgﬁl ﬁ% aﬁgéy -descri bed range, so adhesion

[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.




of the paste 427 to the |lower-face plate 423 can be prevented. Al so, in
order for the paste 427 to fill the groove recesses 42l1la full, the
application amount (Q per unit time As Q = av = AV, and2aduwedi 25y can be
expressed by tanO = 27 January 2005 - 65 V/v = a/A.. Accordingly, 0 can be
kept within the above- described range if ‘0 < a/As 1, so adhesion of the
‘paste 427 to the lower face plate 423 can be prevented. Al so, the anount

of application to grooves 421 of a ~~sg?s'grate wi th horizontal barrier ribs
425b may be less by that to a substrate w thout horizontal barrier ribs
425b, by the volume of the horizontal barrier ribs 425b. Paste 427 is
applied.uniformy to substrates with horizontal barrier ribs in the sane
manner aBXapPphesdbsExampdewdtt hout horizontal barrier ribs, so paste 427 is-
st acked upon the recesses 421b i mediately after application. However, due
to letting stBfRts ofas arpliedh wdamtthy same qdnslidiiony as tBxames e 427 on
the recesses 421b flows down into the recesses 42l1a, so the amount filling
t he appl} ca¥remt gfepvelangppgwblae vhdthof V) opetwedar therveirbicakaches t he
necessary apount  (full). Now, let us say that the anount of application
per uni tPeRhth THPFhE°gP od%e®mon a substrate with horizontal barrier

ribs. l%ﬁ§$? gnd-th@ognggggigg'Eg ljcation to the grooves on -a substrate
Wi t hout Dont A P iple 3 - :
: | 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
‘ 'Pastg was aéplied under the same conditions as Example
5 except for changing the.ﬁidth (ﬁ) between the vertical
bafrier ribs to 0.38 mm. | |

The results of the above Examples 1 through 4 and the




barrier ribs is Q In Fig. 4, wth the groove wdth as W the Ch per unit
length (Lh + L) is-Ch =W H L+W (HH1) Lh. Also, Qin the event that
there are no horizontal barrier ribs is . WH (Lh+L). Z7anaays0052005 -
~ 66 Accordingly, the ratio k between the amount of application Gh to the
- grooves on a substrate with horizontal barrier ribs and the anount of
application Qto the grooves on a substrate wi thout horizontal barrier

ri bs can be. expressed by k = Qh/Q =—[WHL + W(H- Hh) ' Lh] / [W H(Lh
+1L) ] =1-- (Hh/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

exanpl-e, the conditions of 0 < a/(kA) s 1 are satisfied. Exanples Exanple
1, ConpaferpatatiugpFsanpbast @ sodt 2i aragshovhudneTabhe subsdantg. powder
emtting light of blue (viscosity approxi mtely 600 poise) was applied
usi ng a 3tbsthhee. hebengesnlysveft thal abavei Brkampbes fi thronwgh ws datd bet ween
‘the vertical barrier ribs (W_0.24 nmand the-height of the vertical
barrier ¥rpsComparatdvenFxauphgst duandypearef shpwn wirt Habhe 2iaméter (D) of
- Fig. 35. As a result, with the Examples 1 through 8, there

was no adhesion of paste to the lower facerplate of the die,

and the 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 substrate.

Here, a = (D/2)%*n
A=W"*'H

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




the discharging orifices of the die being 0.-1 mm 0.12 mm -0.15 mm and
0.22 mm Exanple 2, Conparative Exanple 2 Paste was applied under the sane
conditions as Exanple 1 except for changing the w dth ZAjaruatywesos t he :
vertical barrier ribs to 0.28 nm 27 January 2005. - 67 Exanple 3, Exanple
4 Paste was applied under the sane conditions as Exanple 1 except for

‘ changl ng the width (W between the vertical barrier ribs to 0.38 nm
~Exanple 5, Conparative Exanple 3 Paste containing a fluorescent substance
powder  enmitting light of blue (visd&bity approxi mately 600 poise) was
applied, with the width between the vertical barrier ribs (W = 0.24 rum
the height of the vertical barrier ribs (H =0.12 mnmm'the length in the
application directi.on between- hOfégp@th barrier ribs (L) =1 nm the

hei gh of thehori oarTi rb O ||||; and—the—tength n
the application d ?’e@?"l ginhﬁo(f“méreo Her d’ht‘ﬁ'l“ Yol r §mm) | i b2/tLh)| 0..D8 mm
usingtfour types of die'ls withithe dianeter (D) of {he di scldfedregs)|

orififes of the dleobai ng @12 Mmoo 12 onup7ss0,. bSoxaw | and78722 mas. Exanpl e
- 6, Compamatd ve Exanpla 4 Raske [vWas12PPlol. 66h44MdGr o 3dae | SgRy 501 di GLOfS ps
‘_Exarrp € 0.24 0.12 | 0.15 | 0.01767 | 06.0288 | 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 :0.007851) 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| 0.0336 | 1.13135 48.5
Example 2 _ i '
0.38 0.12 | 0.1 |0.00785| 0.0456 | 0.17224 9.8
{Example 3 | o0.3s 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




5 except for changing the wwdth (W between the vertical . barrier ribs to
0.28 mm Exanple 7, Exanple 8 Paste was applied under the same conditions
as Exanple - 5 except for changing the width (W between2? Januaer2Gosal
barrier ribs to 0.38 mm The results of the above Exanples 1 through 4 and
the 27 January 2005 68 Conparative Exanples 1 and 2 are shown in Table 1
and Fig. 34. Aso, the results of the above Exanples 5 through 8 and the
- Conparative Exanples 3 and 4 are sh_O\é% in Table 2 and Fig. 35. As a
result, with the Exanples 1 through 8,” there was no adhesion of paste to:
the lower face plate of the die, and the paste was applied to the
substrate in-a uniform state with no_blank portions. Conversely, with the

Conparative Exanples 1 thyough 4 ble vas adhesion of paste to the |ower
face plate of [tke] dig. LA s,/ Bl ank |apait)ijons \ere opseaveld 0 tihe
substrate. Hen @umy () (| Bin? ) (@i | oy FudY[H K =l (HN/H) | (LA/ (L + URYDreestl
Janyary 2005 g .1¢pT.6 [W (70l GIT3 D16 T &1 TR £l d0F o Hoh 3. 20065]  16.5
Examp.‘!_.e 5 0.24)0.12 1 0.110.080.12]0,01131}0.0288 0.§3827 9.02702(0.41853 22.7
_ 0.24/0.12] 1 [o0.1]0.08|0.15{c.01767/0.0288{0.93827 0.02702}{0.65396 33.2
Comparative |0.24 0.12 1 Q.l 0.08[0.22]0.038061{0.0288 0.93827]0.02702]1.40674 54.6
Example 3 ‘ . ' :
7 0.28]|0.12 1 1]0.08{0.1(0.00785/0.0336/0.93827|0.03153/0.24913] 14.0
Example .6 ) 0.2810.12 1 1 0_..08 0.12]0.01131{0.0336{0.93827 0.0315310.35874 19.7
0.2810.12 1 1]0.08[0.15]0.01767 0.0336 0.93827{0.03153 0-.56054 29.3
.Comparat:‘llve 0.28]10.12 1 1§0.08)0.22|0.03801|0.0336|0.93827 0.03153|1.20578 50.3
Example 4 .
) 0.3810.12 1 1|0.08}0.1]0.00785|0.0456 0.93827]0.04279/0.18357 10,4
.Exampie"l 10.38[0.12 1 lo.1)0.08l0.12 0.‘01131 0.0456|0.93827{0.04279|0.26434 714.8
0.38; 0.12 1 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




(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. 02881. 3199152.9 Exanp|f7ganmmy2005
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 Exanple 2

- 0.380.120. 10. 007850. 04560.-172249. 8 Exanpl e ‘
30. 380. 120. 120. 011310. 04560. 2480213. % . 380. 120. 150. 017670_04560. 3875321. 2
Exanpl e 40. 380. 120. 220. 038010. 04560. 8336239. 8 27 January 2005 i - 70 Table

2 WHL H1Lit
Example 9

With the die shown in Fig. 8 and Fig. 9, an application
fluid reservoir forming mgmber 985 mm in tofal length, 50 mm
in width, 40 mm in height, with an applicatiop fluid
reservoixr 16 mm in width, and a discharge-prifice forming
member 985 mm in total length, 20 mm in width, and 1 mm in
thickﬁess, 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_lid nmember 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 dial gauge manuféctured by Mitutoyo Corporation (Digimatic

' In&icatof'ID~C112). As g'result, there was 0.002 mm‘bﬁlging
at the center portion of the die in the 1ongitudinal
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




Da (Mm2)A | cKAA KAO () (nm) (ram) (nun) (nm) (nun) . (mme) (degr ees)
0.240.1210. 10. 080. 10; 00785, 0. 02880. 938270. 027020. 2906516. 2 Exanpl e

50. 240. 1210. 1. 0. 080. 120. 011310. 02880. 938270. 027020. 4185322, 1(,ary 2005

0. 240. 1210. 10, 080. 150. 017670. 02880. 938270. 027020. 6539633. 2 Corpar ati 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. 03360. 938270, . 031530. 3587419. 7

0. 280. 1210. 10. 080. 150. 017670. 03360. 938270. 031530. 5605429. 3 Conparative
0.280. 1210. 10. 080. 220. 038010. 03360. 938270..031531. 2057850. 3 Exanple 4
0.380.1210. 10. 080. 10. 007850. 04560. 938270. 042790. 1835710. 4 Exanpl e

.70. 380. 11614010881 £288iR413 938440 9026
0 300, 1310 ne. e o el O sas D AL ag edidng BXafpPe

80. 380. d24¢cRaitfe080i 226088041 8g0M2RB238270. 042790. 88847. 41. 6 27 January
2005 - 71 Exanple 9 Wth the die shown in Fig. 8 and Fig. 9, an
appl i cakxamplél| udd reservoir formng nmenber 985 mMmmin total |ength, 50 nm
| In Fig. 25, four application fluid supplying opehings
. were distributed on a die 985 mm in length at.246 min
interva}s, divided alternately into two groups, and each
were éonnected with stainless-steel pipes (iﬁner.diameter 8
mm} to form a tournament—ladder—shapedAchannel. Paste
containing a fluorescent substance powder emitting light of
blue (viscosity approximately 600 poise) was‘then supplied
"to the die, alternatelj switching between supplying ﬁaste
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 uﬁdn applying
to the supstrate; whereby no applicationAirregularities
occurred on the substrate even after 50 consecutive
subétrates.
'.'rComparative Example 6
Application was made to a subétrate under thé same
conditions as with Example 10 ekcept that paste was
continuously and simultaneously supplied from foﬁr
application fluid supplying‘openings, whereby striped
application irregularities occurred on the substrate facing
 the center position of the applicatioh fluid supplying

*  openings.




in. width, 40 nmin height, with an application fluid reservoir 16 mmin.
- wdth, and a discharge orifice formng nenber 985 mmin total length, 20

‘mmin width, and-1 mmin thickness, were joined by an &pmpagdi®si ve
agent, 18 braces 12 nmmin 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 nenber were fastened with
M4 bolts. Alid nenber 985 M in total length, 50 Mmin width, and 10 nm
in thickness was fastened by bolts, 7Bhereby assenbling a die_ Pressurized
air of 0.8 MPa was supplied fromthe pressurized air supply opening, so -as
to. boost the internal pressure of the die, .and the anmount of deformation
of the Endupksiadadpnpddcabimgtya di al gauge manufactured by Mtutoyo
Cor por ati on (D imati.c Indicator 1D-Cl12). As a result, there was 0.002
mm bul gi ng ercribr@rabeyei oni bl the dle dgrambinon tids nal direction,
but there mas no peeling of the discharge orifice formng nenber.
CowparaEF%%eE&aﬁ%V%nglﬂﬁasBFéﬁEH?emﬁgsbéF@B@ﬂeﬁeﬂﬂﬁ@¥nﬂhénteﬂﬂabondlt|ons
as with Exa except that the braces where onitted, whereby there was
0. 054 nPFHEF "'Emgoiat t‘ﬂﬁed&%n?@? Ber impROBedt aRd gfeformakiemr 9f 2 - 72 in

t he | ongj udlnab dlrectlg d,ihere was peeling of the discharge orifice
forn‘nj%wﬁ e prevented Whl € suppressing increases in weigh

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




Exanple 10 In Fig. 25, four application fluid supplying openings .were
distributed on a die 985 mmin length at 246 mm intg&&rlsa 'Ygded
~alternately into two groups, and each were connecte FHR ﬁless-steel
pi pes (inner dianeter 8 ) to forma tournanent--|adder-shaped channel.
Paste containing a fluorescent substance powder emtting light of blue
(viscosity approxi mtely 600 poise) was then supplied to the die,
~alternately swtching between supplyying paste fromthe application fluid

suppl yi ng openi ngs of one group and supplying paste fromthe application
fluid supplying —openings of the other group for each occasi on upon

flud | oup for e: casi o curred
on 11eS8bE, HIF SUITIEQH o "R ET R O ‘B RoatbeTlp ot ve Beanpl ¢
-6 ' i on, : t 0. d . diti ith

2 APIDLEGERET A0S RAE. Ly g HPSAASLE IR0 Chnd N G TRy PRI L 0N, 25 LD
1 OM §0H41n8RPELE A0 LA h SUPPLYL a SDSRUOOS s ihEr €bY. St i ped

application irreg Itres occurred on rate facing the center
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Industrial Applicability _

- manufacturing method and plasma display according to the
present invention, the above-described applicafion apparatus
and abpliéation method for application fluid is used, so
plasma display panels with high qualitﬁ can be‘manufactured
in a stable manner over long_éeriods of time, consequently

. enabling manufacturing with high productivity, inexpensively.

Further, with the application apparétué and application
method for appiicétion fluid‘according to the p:esent
invention, adhesion o? paste to-the face wﬁere the discharge

g orifices of the die a;e formed can be prevented.in é suré

manner, so application fluid can be applied on the substrate

in a uniform manner with no blank spots.




As described above, with the die according to the present invention,
pressure-resistance regarding internal pressure of the die can be inproved

and deformation of the 'die can be prevented, while suppf&38iang2G0icr eases
in weight and increases in costs. A'so, with the application apparatus
and application nethod for application fluid using the die according to
the present invention, application fluid can be applied while preventing
deformation of the die, so application fluid can be uniformy applied on
the base -material. _ Also, with the7die according to the present
invention, at the tinme of supplying application fluid. such as
fluorescent substance.paste to the die, uniform supplying can be made to
within the application fluid reser¥3i%IM$ the tournanent-|adder-shaped
channel, and noreover, the Merging position of the application fluid
supplied fromeach of the application fluid supplying openings can be
nmoved, so_a uniform di scharge_amunt fromthe di scharge orifices can be
secured, &rr BuBBPesPe¥ingeapPlyEaliby s ebnitseharay entEieedl ication fuid,
and fault) agﬁchation can ie revented. from occurring. Accordingly,
..applica?F%ﬁY thBuf IEPpTRE YigﬁrP?gﬁﬁu}%ﬁ?t¥%§ wLHEPett orned in a
stabl e . ng.periods of tine, According to the application
appafat%@ﬁg%éag%ﬁﬁi%g ?%n€37a3aﬂ3%?9£2%65appllcatl°n- and an

: internal application fluid reservoir, wherein a brace is

provided in the application fluid reservoir and exténding in
a direction géneraily orthogonal to the 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




- 74. .-nethod 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. Asp, with the plaéﬁdaﬂﬁgb?995panel base
mat'erial rmanufacturing nethod and plasma di splay according to the present
i nvention, the above-described application apparatus and application
- method for application fluid is used, so plasma display panels with high
"quality pan be manufactured in a_stable manner over |ong periods of tine,
consequent |y enabling manufacturind Wi th high productivity, inexpensively.
Further, with the application apparatus and application nethod for
application fluid According to the present invention, adhesion of paste to
t he Faeminlgemembles.di scharge orifices of the die are forned can be
prevented in a sure manner, so application fluid can be applied on the
substrate in a uniformmanner with no blank spots. 27 January 2005 - 75
CLAIMS 1. A die, having a plurality of discharge orifices -arrayed-in a
gener al6l.y sAu aipgiitida o eppeppt s §oanarpppingarphi¢atien fd W obj ect of
application, and an "internal application.fluid reservoir, wherein a brace
is poovbdee matanbahpeompaiisdngy giteeerdiixipabazedidierdaly a
direction generally orthogonal to the direction of . the- - . '

a die provided facing said base material, for applying a

predetermi-ned amount of application fluid to the bas ematerial;
-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.




array of the discharge orifices. 2. A die according to Caim1l, wherein
said die conprises a discharge orifice form ng-nenber whereby. discharge
orifices are forned, and an application fluid reservd/rJanparyadd§ nenber
whereby the application fluid reservoir is forned, said nenbers being
mutual |y connected. 3. A die according, to Claim1l, wherein a plurality of
-said brace are arrayed in a direction followng the array -direction of the
di scharge orifices. 4. A die accordjng to daim3, wherein the braces are
di sposed .at equal intervals. 5. A di'e according to Claiml1, wherein the
braces areintegrally fornmed with the application fluid reservoir 27 .
January 2005 - 76 form ng menber. 6 An appllcatlon apparatus for apptying

| t fluid t b t | f f b
Taberial (5. a A GRRGRUSET AT AT %%E RS °f?f%’?‘%%p|€‘?’ﬂg' 5 o base
r edet er.m ned anount, of I t fI @%ﬁ? d
':ﬁow nd:er%’&'ﬂé’q]& “lfjo(re]‘fla[fq \PZ Slfﬁ?\af?erl]ﬁ g’fﬁ ‘Ig’loe]t'&e @{fﬁ I rensi onglnl y:
' sai d- 1t
accord’ ltc'@ éé)%lr ’8 :gécééor g&?rpé%c Eeﬂ;éét::‘% ﬁ:%ﬁf]ﬁ%ﬂ%gd

Vertlca%erlal and horizontal barrier ribs hav1ng a helght equal
to or lower than the vertlcal barrier ribs are formed in a
direction geﬁerally orthogonal to said vertical barrier ribs
and a die prov1ded faclng sald base material, while

' discharging application fluld from ‘a plurality of discharge
orifices provided on the die,. thereby applying application
fluid to selected grooves betwéen said vertical barrier ribs

of the base material, wherein a diameter (D) of the

discharge orifices 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 encompassed by the vertical

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.




barrier ribs are formed on the surface of said base naterial, with the
application fluid being applied in-grooves between the vertical barrier
ri.bs. g, An application apparatus for application fl iRtJamerpP@ig to A aim
- 6, wherein stripe shaped vertical barrier ribs are formed on the surface of
said base material while horizontal barrier ribs are formed ,.in a

" direction generally orthogonal to said vertical barrier ribs, with the
application fluid being applied in £ ooves -between the vertical barrier
ribs. An application apparatus for application fluid 27 January 2005 - 77

g. An application apparatus for application fluid, for relatively noving a

: ppl i ¢ X b formed on th
Dase i eri, JHEEETSarRR MRS YRl 4 By ﬁrgmi nei ght
equal  tRQ. Qrdipe r:t {éhlirhefave%'fe&%lan{l{é Hi S}{%ﬁ:ﬁ %I'fiof]{%s and a die

di rection genera y orthogondl to said vertic ier

provi dedfiaCigi@ 22kd Fat@aToi%H & n o\mdﬁ:cuiaicg&{a@éﬁg é}ﬂf'wﬁ:@%ﬂ{' fluid

froma plurality of discharge orifices. provided on the ereby

app! yi NgnpRipe®ahip0ainkhneiiGnio (89 03t adiY AARH LR Skl verti cal
barrier ribs of the base material, wherein a dianeter (D) of the-

di schar gelaoiktingeshef diaedtdon aHFd ab@&:.%&ﬁldiig o(fC)thléetdﬁﬂrlcﬂztafcﬁrpe havi ng
t he discharge orifices of said die and a bottom
: : fluid satisfies 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.




face of grooves fornmed by being enconpassed by the vertical Dbarrier ribs
and ' horizontal barrier ribs of the base material are stipulated- -such that
sai d diameter (D), the height (Hh) of said horizontal datdnusry #¢0ss, 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 application fluid
according to Caim9, wherein the discharge orifices of said die are
formed with a non-circul ar shape, and%merein the opening di mensions (B) of
sai d discharge orifices followi ng the direction of application of the
application fluid satisfies the conditions of B+ Hh < C. 11, An

appl i Pati%ﬁ.apmﬁ.aéwli@éti’@@'é phitatut! 8bd, appiichelshi ¥ehyanoyhpy a base
mat eri al erein stripe--shape vertical barrrer ribs are fornmed on the

surface nélseiee DaIRoviveg e i Bhs@nfatetiglpiwnerded. st@¢pagshapda base
material-, while discharging application fluid froma plurality of

di schar geeTereal dearphew i gides opre heodned emetldysapbhgengfappidchasen
fluid to sel ected grooves-between said vertical barrier ribs of the base
mat er i al™Mabferet rahdofrire il dagrtenaries dratinesa ohesahtl dieal s
stipul ated such that the area (a%_ and the cross-sectional area (A) of

gr ooves Foried PEISHED thhe wsE TRl RATTIST T RS sake sf9rmed tondi tions of

0 <alA,. . )
- direction generally orthogonal to said vertical barrier ribs

and ﬁ die prqvided‘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 + Lh)) ' Ceee(1)

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




s 1, said application apparatus for application fluid using the die
according to Caiml. 27 January 2005 - 79 12.. An application apparatus
for application fluid, for relatively noving a base pRtsmiaa) 20é%r ei n

. stripe-shaped vertical barrier ribs are forned on the surface of said base

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

. than the vertical barrier ribs are fornmed in a direction generally -
“orthogonal to said vertical barri 0r_ibs and a die provided facing said
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 said vertical barrier ribs of the base

. material, rein t atea' of . discharge ¢Qpifi oL rsaihd dig|ris.
stipul at ed tﬁéﬁhagnggﬁgt%?éa fg&% cross-sectigﬁgﬁlaﬁea (A) of
gr ooves- f oagedrdetyeen tkainverti Cakibar?i eCladinbslandittor F2ammallbarri er

ri-bs, in a generally orthogonal direction to the vertica ar.ri i bs,
the hei ght"i&febt EREEVELPICal Todr'ts e l??%g}o?hgefgﬁagﬁcfﬁ?g.tP ﬁﬁgg

appl i cati ope gi ¢ £64 1 pRvBREWeen hatdzis abrbasriderdid bare lthecheighdn (Hh) of
the horizontal barrier ribs, the length &Lh) of the aeglication direction
of one hortkeneablbgatien radipn apd eReliseitdork)tBiidpphi &6 HPSAnount
bet ween a gupg£{§{e with horizontal barrier ribs and a substrate with ., no
hori zont al “Bartier ri bs, satisfy the follow ng conditions

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..




(1) and (2) said application apparatus for application fluid using the die
accordlng to daiml1l. K=.1 - (Hh/H (Lh/(L + Lh)) 0 < a/(kA) 1 27 January
2005 - 80 13. An appllcatlon apparatus for ‘application flupdJamecprddng to
Claim6, CQaim9, Caiml1ll and Claim12 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 apparatus faor plasnma display panel base
materi'al, wherein said base material is a“plasnma display panel base
material, ~and wherein said application fluid is paste. containing a
quorescent subst ance powder for emtting |ight of one color of red,

green, )d emdRRAbEC Foh0 B pRNBAAlH gacaidisgdr@iany of
Claim 6 CH%?H] %pgiiehefggnﬁ Caim12, is used3'15 An application

met hod f°£anP£iﬁaﬁ50nwﬁleyéﬁinf Qhiar @lial icvipt T4 1Y @ drse gelerimlcand a
die having a plurality of discharge orifices provided facing said base

materi al apgndhyanesobp angespyalliychbirgiegliriliings wiid €orntidsc karqiang |
application flurd fromdi scharge orifices so as to apply application fluid
on said bapﬁlﬂaaEibalflM@&reenerapﬁt1f@tm@mgsm@MWﬁmmﬂmdﬂhﬂlnyaid|e
provided wth a brace

appllcatlon fluid reservoir is formed, said members being

" mutually connected-

17. An application method for application fluid according

“to Claim 15, wherein a plurality of said brace are arrayed

in a direction follbwiﬁg 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.




extended in a direction orthogonal to the direction of array of discharge
ori-fi.ces at an application fluid reservoir fornmed within said die. 27
January 2005 - 81 16. An application method for appli éavpavary 2093
according to Claim15,-wherein said die conprises a discharge orifice
form ng nenber-whereby di scharge orifices are formed, and an application
fluid. reservoir form ng nenber wher? ‘the application fluid reservoir is
formed, said nenbers belng mutually connected. 17. An application nethod
for application fluid according ,to Claim15, wherein a plurality of said
brace ar8%arr &yedPrhigatiipeciedhofiolfiogniarp liviadamrayl idiatdem onlwid sai d
orifices appl i .l 0 t I ron fluid-accarding to
Clain115?0é g?éﬁﬂ ?ﬁe %%%nggfémﬁgg%%éegggta%%hg?iQ%(ﬁRRﬂ%Sa T An
appl i cat Ednidethadihorthapplppdatdaon i uf Dt coedépgoi t 0ol aiahdlaiiavher ein
the braces are int%grall formed with --_the application fluid reservoir
form ng ﬁ@mﬁéFEQ? Jardfyty 2PBéscatary BinigpplurRhich ket it S or

appl yi nggapphhsali @R £heli ger8eepbdi PEst oS ai m 15, wherein the amount of
application
21. An application method for application 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.




~fluid within the application fluid reservoir of said die is detected, and
application fluid is supplied to said die based on the detection results.
21. An application method for application fluid accotdiangatyo2d05ai m 15,
wherein stripe-shaped vertical barrier ribs are formed on the surface of
said base material, with the application fluid being applied in grooves
between the vertical barrier ribs. 27 January 2005 82 22. An application
met hod for application fluid accogding to Caim 15, wherein stripe-shaped
vertical barrier ribs are formed on the surface of said base materi al '
whil e horizontal barrier ribs are formed in a direction generally

. orthogonal to said vertical barrier ribs, with the application fluid being
appl i ed2i n Hnroovap bietaleken t havetdred cal fdpar riarp¥idsst ix8. Anlwighbl i cati on
met hod icati fluide. fo | at ] ving.a base materia
'mherei%£§§¥$g£ésﬁ%begﬂa&g?tggél gé?%%%? r%%é?%ﬁggk%ﬁ%%dxgﬁ: (%R%urface of
sai d baserbaterdidls andehorbzmatial obarttieer suirfackavoig ahei gisequal to or
l.ower than the vertical barrier_ ribs are formed in a direction generally

ort hogBREFr 13t s¥Pd 1eetICHAONRY i BATFIES TP a2dPe 1RV Ued?f &ting said

base' nat g&ia o, WMahe radh $Chargi g app! keatd o fLuid; Lroma pliynal ity of -
di scharge orifices provided on the die, thereby applying application
ribs, with the application 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.




fluid to sel ected grooves between said vertical barrier ribs .of the base
-material, wherein a dianmeter (D) of the discharge orifices of said die,
the height .(Hh) of said horizontal barrier ribs, ari-Jangagpdddng (O

bet ween a-f ace having the discharge orifices of said die and a bottom

face. .of grooves fornmed by being enconpassed by the vertical barrier
ribs and horizontal barrier ribs of the base material, satisfy the
conditions of D+ Hh < C~ ...said @Qplication nmet hod for application fluid.
using the die according to Caim 27 January 2005 - 83 24. An

-application nmethod for application fluid according to Caim23 , wherein
the discharge orifices .of said die are forned with a non-circul ar shape,
and wher24n e s@paRidad: Gimast : ald. ] orifices follow ng
the direction of application ot%m?hﬁ%pﬁqlilg%#&gjr’?%ﬁ{dﬂgﬁ?cﬁﬁ‘%?g t he |
condi tticofS.agin B3 4 MhexeGn Ahe Al SAldrAE BRI fOl; ARALI ¢atd on fluid,
for relatively noving a base material wherein stripe-shape vertica

bar r i §pTmelds wirth fBomued ciirdulas WHaARE, @ind JiHe A% tHBfdhAnd a die
provi ded facing said base material, while discharging application fluid

from gipeasdrnsy (8) oifs shddg@isaradgec s iFiesded10bwikg ¢ihe thereby

. applying application fluid to sel ected grooves between said vertical

" barri 8iTPPhdonop Lt REPRASE triwme Kifalthenppdivathenr Elatiaveatelsesicky (V)

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.



bet ween said base material and die and the discharge velocity (v) of the
application fluid fromthe discharge orifices of the die satisfy the
conditions of 0 < V/v s |; said application nmethod fal7 &rpknhczadson fl uid
using the die according to Caim1l. 27 January 2005 - 84 26. An

appl ication nmethod for application fluid according to Claim?25., wherein
hori zontal barrier ribs having a height equal to or |ower than said
vertical barrier ribs are forned qg the surface of said base material in
. direction generally orthogonal to s & vertical barrier ribs. 27. An
‘application nethod for application fluid, for relatively noving a base

_ mat eri aé. wrar eipp lsitdd tpisors heqparbd o iga)l taitical fidia alecdwarimry on the
“surface of said base material and a die provided facing said base

mat d dlaiwhibe whessdiar giogl zappidlc dddomidd utibd nemiaglainsdiight of
discharge orifi.ces provided on the die, thereby applying application

f | viegitad d@l egt dbwpodiem setivkaresHichl drancidr bahs ere ifssmed t he base
material, wherein the area (a) of discharge orifices of said die and the
cr o9 dbet issdlace of (sRLbbasgmahessiglorimed WHingethiarhe vertical barrier
.ribs satisfy the conditions of 0 < a/A s 1, said application nethod for
applgePetiaddy Prhhearniady theadidke veaddrtihParsigminhbs - 27 January 2005

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

- material and a die provided facing said base ﬁaterial, while
discharging app;ication flnid from a plurality of dischargé
orifices provided on the'die,'thereby apblying application
flﬁid to selected grooves between said vertical barrier ribs
6f the base material, wherein the area (a) of discharge
6fifices of said die and the cross-sectional afea (A) of
-groovgs 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.




- 85 28. An application nmethod for application fluid, for relatively

movi ng a base material wherein stripe-shaped vertical barrier ribs are
fornmed on the surface of said base material and hori zontﬁlJ R%I&i@bsri bs
having a. height equal to or lower than the vertical barrier ribs are
formed in a direction general |y orthogonal to said vertical barrier ribs
and a die provided facing said base #terial, while di-scharging
application fluid froma plurality of di scharge orifices provided on the
die, thereby applying appliication. fluid to selected grooves between said
vertical JaIriml dppbic®fidhenbassdBberhppiivheichneihgaareer(a) of

di scharge. orifices of said die, cross-sectional area (A) of grooves
fornedrdxaﬂ&ﬂﬁlyfmnw&mgl@a&a@@nﬁaeériab5wneﬂehﬂrsz 8lshapaarier: ribs,
in a generally orthogonal direction to the wvertical barrier ribs, the

hei ght vdijtiafal hemeidt calbs baré | e6rtiédSont bRe | eagticé Lo Oéaidilaa@@@l i cation
direction between horizontal barrier ribs, the height (Hh) of the

hor i zomtalertiandr iaard rhdosi zdineal angthidbhyibé bhireiagphilcatdglon egakrcti on- of
one horizontal. barrier rib, and the ratio (k) of application amount -

bet weertca cgubisiweat ethiin htlorvenntedl barrier ribs amel fomubdtimte with no
hori zontal barrier ribs, satisfy the followi ng conditions (1) and (2); said
appl i cﬂ%rmwwqwalabm%@mwﬂ Uk el %l%jrfﬁgv?h%m%ﬂr ebawrciordifiPd o A ai m

1. (Lh/(L + Lh)).
a die prov1ded facing said base material, whlle

" discharging application fluid 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—sectional area (A) 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
'bgtwegn 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)




K1- (Hh/H O< al(k-A) s 1..(2) 27 January 2005 - 86- 29. An application
met hod for application fluid according to Claim 15, Caim23, Caim 25,

G aim27 and Caim28, wherein dinensions in the di neclanhaary@@osendi cul ar
‘to the relative novenent direction of said die are |onger than the
application region of application fluid on the base material, and

. application of application fluid to the base nmaterial is conpleted by one
‘relative nmovenent of said die. 3Q g manufacturing method for plasma

~di splay panel base material, wherein said-base material is a plasma

- display panel base. material, wherein said-application fluid is paste
containing a fluorescent substance powder for emtting light of one color
of red, 2§redf APLHoadiommethahdpr apnliisatgar dleyid @ccppiiong

appl i.ca ilom fﬁ:': d usi ng the application nethod according to _C aim 15,

d ai %25 2&rat m 28218 43 m Priandsc 6l mee’ 32d Agpimdfe diepiiay panel

.usi ng, t he pl asma.di spl ay. nel base maferial manufactured by the net hod ‘
acco%ﬁr?led‘%oon%]]eﬁ rﬁ%&ﬁ&% %rl}e%é%c‘ﬁvar E&Weﬁ}%ﬁ’e‘%/ havi ng
mul t 'npolveerﬁiénsi? hﬁzgeectoférz Ic%:e SSE%]:({ aé’fg alune a_'l.ongezr than the

application region of application fluid on the base material,

- and 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‘material, wherein saiq-application fluid is‘paste
containing 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.




general ly straight line for applying an application fluid to an object of
application-, and an internal application fluid reservoir, wherein braces
are provided in the application fluid reservoir and Zxiasadiyapobn a '
direction generally orthogonal to the direction of the array of the

di scharge orifices. Also, an application apparatus and nethod for
~application fluid, for relatively noving a base material- wherein
stripe-shaped vertical. barrier ribBg are formed 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 direction generally orthogonal
to the wvertical barrier ribs’~§§§5§h@fe provi ded facing the base

material, while discharging application fluid fromnultiple discharge
orifices provided on the die, thereby applying application fluid to

sel ected grooves between the vertical barrier ribs of the base material.

" A die, having multiple discharge orifices arrayed in a
:generally straight line for applying an application fluid to
an object of application;'and an internal application fluid |
reservoir, wherein braces are provided in the applicatioﬁ
fluid reserﬁoir and.extending'in a direction generally
orthogonal to'the direction of the array of the discharge
qrifices. Alsc, an application apparatus and method for
égplication fluid, for relatively moving a base material

wherein stripe-shaped vertical barrier ribs are formed on

the surface 6f the base material-énd horizontal barrier ribs
having a height equal to or lower tﬁah the vertiéal‘barrier
ribs are formed in a direction generally orthogonal to the
vertical barrier ribs, and a die provided facing the base
material, while discharging appliéation fluid ffém multiple

discharge orifices provided on the die, thereby applying

application fluid to selécted grooves betweén the vertical

barrier ribs of the base material.




