1 DESCRI PTI ON DI E, APPLI CATI ON APPARATUS FOR APPLI CATI ON FLUI D, AND

APPL| CATI ON METHOD Technical . Field The present invention relates to a die
for'&bplylng an application fluid, and an application apparatus and net hod
for application fluid, for applylng a paste-state application fluid to the
surface of a base naterial'using the die. Particularly, the present

i nvention is suitably applied to the manufacturing fields of plasna

di spl ay panels (hereafter nay be referred to as PDP), liquid crystal color
filters (hereafter nay be referred tolas- 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
method for application fluid whey ﬁﬁ # |In1patterns are formed while
di scharging an application fluid on he surface of an object which is
the object of application such as a glass substrate, or the |ike w thout
contact, in a PDP manufacturing processing in which high-viscosity

appl i catp g, ﬁﬁpﬂ.szkﬁé}@phmﬁ?s?‘%:@%ﬂ% ATIGN Frb 1?0 pYyears,

di spl ays have come to be w dely vari ed e principles ereof
whi ch i sy ¥eEion Retieon

‘Technical Field
Thé present invention relates to a die for applying an

application fluid, and an application apparatus and method
for application fluid, for applying a paste-state
application f£iuid to the surface of a base material using
~the die. Particularly, the present invention is suitably
applied to the manufacturing fields of plasma display panels
(hereafter may be referred to as PDP), liquid crystal color
filters (hereafter may be referred to as LCM), optical
filters, print boards, semiconductors, and so forth, and is
particularly suitable for a die for applying an application
fluid and an application apparatus and method for
application fluid wherein thin-film ratterns are formed
while discharging an application fluid onto the surface of
én object which is the object of application such as a glass
substrate 0r the like without contact, in a PDP
manufacturing précessing in which high-viscosity application

fluid is applied.

Background Art



given nmuch attention is the plasnma display, which enables |arger sizes
that are thin and with reduced weight, as conpared to conventi onal

cat hdde-ray tubes. Wth this, electric di scharge is generated in a

di scharge space fornmed between a front plate and a rear plate, and
ultraviolet Ilight primarily around 147 nmis generated from xenon gas due
to this discharge, thereby enabling display by the wultraviolet |ight
causing excitation of fluorescent substance. Full-color display can be
handl ed by a driving circuit causingdight em ssion of discharge cells
wherein fluorescent substances have been separately applied for red (R
green (G, and blue (B). Also, with AC type plasma displays regarding which

devel opnment i, - ing ' K el .at£ havi ng
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appl i ed @ifed quastotdeen Bith ai 41 4ed EBSed d€spEaP! t“ﬁtei?_%ﬁabf@é‘l ed in the
di scharge space sectioned off by stripe-shape barrier ribs. Each of the
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formed by barrier ribs -3 extending in one direction for each color, forned

on the dompaydditiy deivehiidiel dariiodd fpe-tHhtes Mnern WHiks a2
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, thereby enabling display by the
ultraviolet light causing excitation of fluorescent
substance. Full-color display can be handled by a driving
circuit causing light emission of discharge cells wherein
fluorescent substances have been separately applied for red
(R), green (G), and blue (B).

Also, with AC type plasma displays regarding which
development is recently being actiﬁely pursued, a front
glass plate having formed thereupon display electrodes /
dielectric laye: / protective layer; and a rear glass plate
having formed thereupon address electrcdes / dielectric
layer / barrier rib layer / fluorescent substance layer, are
applied one to another, and a mixed gas of He-Xe or Ne-Xe is
sealed in the discharge space sectioned off by stripe-shaped
barrier ribs.

Each of the R, G, and B fluorescent substance layers

have recesses of rough portions formed by barrier ribs



fl uorescent substance paste having powder-1like fluorescent substance
particles as the primary conponent thereof. Striped black matrix col or

pi cture tube panels also have the structure wherein the fluorescent
substance is configured in stripes. Manufacturing such configurations with
hi gh productivity and high quality requires technology for separately
appl ying fluorescent substance in constant patterns. For exanple, Japanese
Unexam ned Patent Application Publication No. 10-27543 (USP No. 5921836)
~discloses a nethod for applying betweken-barrier ribs on a plasma display
panel with an application die. Wth this die, nultiple discharge orifices
are bored in a generally straight line with constant spacing therebetween,

and 0 cPRtefRLAGNA | AEPELURLE FOrPLAUh IESLUE! NEOE off ne ) o0 2N

application flui'd supplying opening for supplying application Tluid to the

appl i cat &y f l&fb,rg@@ﬂdt&iliédpiﬁvédﬁgrféel#fkgpﬁgﬁngﬁr&%gﬂ Lhe die. Wth

such a die, the internal pressure of t appl 1 cation urd reservoir rises
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Striped black matrix color picture tube panels also
have the structure wherein the fluorescent substance is
configured in stripes.

Manufacturing such configurations with high
productivity and high quality requires technology for
separately applying fluorescent substance in constant
patterns.

For example, Japanese Unexamined Patent Appliéation
Publication No. 10-27543 (USP No. 5921836) discloses a
method for applying between barrier ribs on a plasma display
panel with an application die.

With this die, multiple discharge orifices are bored in
a generally straight line with constant spacing therebetween,

and an application Fluid reservoir is provided within the
die.

Also, an application fluid supplying opening for
supplying application fluid to the application fluid
reservoir is provided at the upper part of the die.

With such a die, the internal pressure of the

application fluid reservoir rises upon application fluid

being supplied from the application fluid supplying opening,



fluid is applied onto the surface of the base material. However, with a die
such as described 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

di e being pressed open and deforned. Particularly, with dies of a |ong and
narrow shape wherein a great nunber of discharge orifices are arrayed, the
area receiving pressure is great, and accordingly deformation readily
occurs. In the event that the die is 4eforned, there is the possibility
that the discharge orifices may al so be deforned, causing irregularities
In the anmount of application fluid discharged and so forth, so there is

the i Skibdilopnel hradd il ibd aflSint O PEpBPRbaLAoh OsiheasyLl ace of the

base material ~uniformy. A'so, there is orm o i e wherein
the menbersdéipsraed ff@ndm@f@i%&fgélgfffi\egszh&aaﬁmﬁpﬁ%icéewhng t he
Ic

application fluid reservoir are separate nenbers, are connected by

ti ght eni figuid t1s hopp FiedYoed HHE, s@FFady SENERL OBasdUhat&rilis case,
shearing force acts on the connecting face due to the deformation of the

di e, so ther éloWesrdrie waassididiid uditad ddb By aieal, awaYshand the die
I s destroyed. Incidentally, making the conponents of the die thicker in
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the direction of reduction in weight and reduction in costs of the die and

al so thefluid reservoir and the internal pressure of the application
filuid 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 Qccurs.- In
the event that the die is deformed, there is the possibility
that the discharge orifices may also be deformed, causing
irregularities in the amount of application fluid diséharged'
and so forth, so there is the risk that applicatidn fluid
may not be applied to the surface of the base material
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. Incidehtally, making the components of the

die thicker in order to improve pressure-resistant strength



application apparatus. Also, this die has an application fluid reservoir
and space above the application fluid wwthin, 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 that wwth a structure wherein application fluid is filled in the die
and a constant anount is punped with a punp or the |ike, the anpunt of
pressure loss in the piping of the application fluid is great in the event
that the viscosity of the fluorescentdsubstance paste which is the
application fluid is great, and delay in starting application becones
marked. Al so, with a die having space at the upper part of the application

fluid, tfefpin Stﬂ%ed{' eéo{x)@rééﬂ?&{ 13& ?g%%ﬁ&?”ﬁ P%dﬁél:‘f&?sfﬁm

substance paste t een app e agalrn, follow ng

appl i caty@gwé 4h@ réAOLLssent éb‘?@é a5E ﬁsaﬁet&l&h&éﬂéw@n@ﬁte“ al which

Is the object of application. However, appl i1 cation of application
fluid sugbplosati el 8ss8ratus he aforenentloned Japanese Unexam ned Pat ent
Application Publication No. 10-27543, there are the follow ng problens.

That is, at tAesd, rehif GWPMad noh Epp Iy ase antu fa SHARSE Rasi e to

W thin the di e, applylng a nethod wherein the fluorescent substance paste

I s sinplsgpatd caeslvé otlhé e€pplication fluid within, and a structure is
necessary wherein 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 structure
wherein application fluid is filled in the die and a
constant amount is pumped with a pump or the like, the
amount of pressure loss in thé piping of thé 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 space at the upper part of the
application fluid, there is fhe need to supply the same
amount of fluorescent substance paste that has been applied
to within the die again, following application of the
fluorescent substance paste to the base material which is
the object of application. |
However, with the application of application fluid such

as disclosed in the aforementioned Japanese Unexamined
Patent Application Publication No. 10-27543, there are the

following problems.

That is, at the time of supplying the fluorescent



fall from above the die risks bubbles being mxed into the fluorescent
subst ance paste. In the event that bubbles are mxed in, there is a break
in the paste discharged at the point that the bubble energes fromthe

di scharge orifice of the die, resulting in faulty application. Al so, at
the tine of supplying the fluorescent substance paste to within the die,
supplying fromone place requires too nuch tine. Also, in the event that
the fluorescent substance paste has high viscosity, tine is required for
the fluid level within the die to becanme-flat. Al so, the amount of
fluorescent substance paste discharged fromthe die is determ ned by the
sum of the head of the fluorescent substance paste pooled mﬁthinbthe dLe
and theg ﬁ@ﬁéﬂﬁ ot C above the
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resulting inirregularities in -7 application, and so forth. Accordingly,
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point that the bubble emerges from the discharge orifice of
the die, resulting in faulty applicétion.

Also, at the time of supplying the fluorescent
substance paste to within the die, .supplying from one place
requires too much time. Also, in the event that the
fluorescent substance paste has high viscosity, time is
required for the fluid level within the die to become flat.

Also, the émount of fluorescent substance paste
discharged from the die is determined by the sum of the head
of the fluorescent substance paste pooled within the die and
the pressure of thé pressurized air supplied to the space
above the fluorescent substance paste, so there is the need
to maintain the fluid level of the fluorescent substance
paste comnstant, in order to maintain the amount of discharge
constant.

Particularly, in the event of using a die having
multiple discharge orifices, irregularities in the amount of
discharge from the discharge orifices occurs upless the
fluid level of the fluorescent substance paste is maintained

constant and flat, thereby resulting in irregularities in



application fluid supplying openings. However, it has been found that
supplying application fluid frommultiple application fluid supplying
openi ngs- risks occurrence of application irregularities. According to
studi es made by the Inventor of the present Application, it has been found
that fluorescent substance paste supplied fromnultiple application fluid
suppl yi ng openi ngs always nerge and pool at a certain position within the
die, and that fluorescent substance paste discharged fromthe discharge
orifices near this nerging point causd the application irregularities.

That is to say, at the time of supplying fluorescent substance paste to
the die, shearing stress such as that which acts while flow ng through

tubes angdiigddith 2Hma PUbo f'%@g{ﬂrﬁlﬁu%ﬁ%% %1luid

H gh-viscosity past'e such as the fl uor subst’ance paste I's subject to

change gl preresty Qifpp1a ddadTagiid e diid e dde:sfigari ng  stress.
Part of the fluorescent substance paste supplied into the die having been

subj ect efhgia sdredn Gl A fHp IyeRfd pdh g gi ng posi tion and pools. The
fluorescent substance paste at the nerging point differs fromthe

fl uorescent sHehghargeipanhe deed! FSuNIthat Wubh1aag Appd ildaeivagni t ude of
the shearing stress and the 8 tine of acting thereof, and accordingly, the
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risks occurrence of application irregularities. According

to studies made by the Inventor of the present Application,

it has been found that fluorescent substance paste supplied

from multiple application fluid supplying openings always

merge and pool at a certain position within theldie,'and

that fluorescent substance paste discharged from the

discharge orifices near this merging point cause the

application irregularities.

That is to say, at the time of supplying fluorescent

substance paste to the die, shearing stress such as that

which acts while flowing through tubes and the like acts

upon the fluorescent substance paste. High-viscosity paste

such as the fluorescent substance paste is subject to change

in viscosity due to the magnitude and time of the shearing

stress. Part of the fluorescent substance paste supplied

into the die having been subjected to shearing always

reaches the merging position and pools.

The fluorescent substance paste at the merging point
differs from the fluorescent substance paste at other parts

with regard to the magnitude of the shearing stress and the



parts. At the tine of pressurizing the fluorescent substance paste for

di scharging fromthe discharge orifices, there is a correlation between

t he amount of discharge and the paste viscosity under the sane pressure,
and consequently, the anmount of fluorescent substance paste discharged
fromthe discharge orifices near the nerging position differs fromthat at
other parts, thus causing faulty application such as irregularities in
application. Also, in the field of plasma displays in recent years, in
order to answer the demand for inproved brightness and contrast and
conservation in electric power consuned, a base material 100'is being

enpl oyed wherein horizontal barrier ribs 102 which generally orthogonally
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application of appliTation iTection of

the arrongritdu gehaag@@damcphfﬁi&ré%tt@@@simcae%#e@ atb@t)l&%)?r ribs

101, are forned (e.g., Japanese Unexam ned Patent Application I cation

No. 11- 5806, Jeparieserinde@piesknal £1%g ARt | £aLbL0sELRET cation No.
2000- 123747, etc.). Wth such a base material 100, horizontal barrier
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grooves 110 of the barrier ribs 101 are formed with a lattice-like shape,
havi ng riguessess 10 otk 1O orAl ket wadit Nthd cardb@ve - oflegLsbhgegapphdcat i on

met hod for application fluid, the application fluid 108 contai ning

fl uor escieg adisd antecosi gppindsr tithd heamg oavessddd, amgldt hen
consequently, the amount of f;uorescent substance paste
discharged from the discharge orifices near the merging
position differs from that at other parts, thus caﬁsing
faulty application such as irregularities in application.

Also, in the field of plaéma displays in recent years,;

in order to answer the demand for improved brightness and
contrast and conservation in electric power consumed, a base
material 100 is being employed wherein horizontal barrier |
ribs 102 which generally orthogonally intersect ver£ical
barrier ribs 101 extending in the direction of application
of application f£luid as shown in Fig. 1 (in the direction of
the arrows in Fig. 1) and which are lower than the vertical
barrier ribs 101, are formed (e.g., Japanese Unexamined
Patent Application Publication No. 11-213896, Japanese
Unexamined Patent Application Publication No. 2000-123747,
etc.). With such a base material 100, horizontal barrier
ribs 102 are disposed between the vertical barrier ribs 101,
so the grooves 110 of the barrier ribs 101 are formed with a

lattice-like shape, having recesses 103 and 104.



dried and hardened to formthe fluorescent substance |ayer, but wth
light-emtting substrates for plasma displays, the discharge generated
between the barrier ribs 101 nust be allowed to efficiently act and the
light emtted at the fluorescent substance nust be efficiently extracted
in order to performsuitable |ight em ssion between the barrier ribs 101.
As a formof the fluorescent substance |layer to that end, the fluorescent
substance | ayer preferably exists over a w de range on the entire face of
“the wall faces of the barrier ribs-1®l -and the base of the grooves.
Accordingly, the application fluid 108 is preferably applied so as to

fall up the grooves 110. However, using the application apparatus and the

met hod t her gaf.~f oL, Iy i j j ts ent.i e
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materi al having striped grooves, for applyin I cation
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follow ng problens. That I1s to say, as shown in Fig. 2, in the event of
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bet ween each of the vertical barrier ribs, the application fluid
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the horizontal barrier rib 102, but the - 10 clearance between the apex of
t he hor imontwal tibarigretr - enmbt diidg sk et 0fo 091 H¥md hei sh By oenerifice

formation plate 107 which has the discharge orifice 106 of the die 105
discharge generated between the barrier ribs 101 must be
allowed to efficienfly act and the light emitted at the
fluorescent substance must be efficiently extracted in order
to perform suitable light emission between the_barrier ribs
101. As a form of the fluorescent substance layer to that
end, the fluorescent substance layer preferably exists 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 f£fluid 108 is preferablj applied so as to
£ill up the grooves 110.

However, using the application apparatus and the method
thereof for applying application fluid to conventional base
material having striped groovés, for applying application
fluid to base matérial-having lattice-shaped grooves,
without any change, risks the following 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 105 of the die

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



becones 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 in Fig. 2. Once the application
fluid becones adhered near the discharge orifice 106 of the discharge
orifice formation plate 107 during application, the application fluid

di scharged fromthe discharge orifice 106 is drawn to that point, so

di scharging actions are disturbed, and there is the risk of skipped
application portions wherein the appl1@ation fluid is not applied to the
groove 110, which are so-called isolated spots. Accordingly, it is an

obj ect of the present invention to provide a die with inproved '

pressureci@a%a%@@%m&? tfe A o tihd sestond oL ¥ 9y and

reduced costs, and to provide an appl 1 cation apparatus and application
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manuf acturing nmethod for a base material for a plasma display, mhereln

appl i cati@n dhidn K e Widddge apidatk 10% tde &l f@ce nfs t he base
material by enploying this die. so, in light of the various problens as
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and application nethod using the die, and particularly an application
appar at usiselthrge 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 formation plate 107 during application, the
application f£fluid discharged from the discharge orifice 106
is drawn to that point, so dischargiﬁg actions aie disturbed,
and there is the risk of skipped application portions
wherein the application £fluid is not applied to the groove
110, which are so-called isolated spots.
Accordingly, it is an object of the present invention
. to provide a die with improved pressure-resistance while
dealing with requests for reduced weight and reduced costs,
and to provide an application apparatus and application
method for application fluid and a manufacturing apparatus
and manufadturing method for a base material for a plasma
display, wherein application f£luid can be uniformly applied
to the surface of the base material by employing this die.
Also, in light of the various problems as described
above, it is an object thereof to provide a die wherein

application f£luid is discharged from multiple discharge



application nethod enabling application in a desired uniform manner at the
time of applying fluorescent substance paste of a high viscosity fromthe
application die to nultiple recesses of a base material wherein a constant
uneven pattern is. forned such as with barrier ribs of plasma display
panels. Also, it is an object thereof to provide an application apparatus
~and application nethod for application fluid and a nmanufacturing apparatus
and manufacturing nmethod for a base material f or a plasma display
panel , . wherein application skipping-(L3otated spots) is prevented even upon
application of application fluid to the base material with lattice-Iike
grooves forned on the surface thereof, so as to allow desired paste

attern jp% r%y@ f Hg%d% : Jﬁ%ﬁ'ﬂg 0 ’?ﬂéﬁ terjial .in a
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fluid tgan, Qiﬂ@?ﬁaﬁié\ﬂlﬂiﬂﬁ?tézprlhfﬁ%aﬁfﬁoﬂ Mgk r@PPadgation fluid

reservoir, wherein a brace i's -- provided in the application fluid
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direction of the array of the discharge orifices. The die may conprise a
di schar gearftidd £ 08 Nidige MBINRAIP1ying fluorescent substance paste
. 0f a high viscosity from the application die to multiplé
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 apﬁlication
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 formed on the surface thereof, so as to allow |

desired paste patterns to be drawn and formed on the surface

of the base material in a sure manner.

Disclosure of Invention

In order to solve the above problems, a die according
to the present invention has a plurality of discharge
orifices arrayed in a generally straight line for applying
an application fluid to an object of application, and an

internal application f£luid reservoir, wherein a brace is



wher eby di scharge orifices are formed, and an application fluid reservoir
form ng nenber whereby the application fluid reservoir is forned, the
menbers being rmutually connected, and a lid nmenber for closing off the top
of the part nenbers of the application fluid reservoir. A plurality of the
braces are preferably arrayed in a direction followng the array direction
of the discharge orifices, at equal intervals. Arrangi ng braces thus
uniformy inproves pressure-resistance strength of the die in the :
direction following the direction of &2ray of the discharge orifices. Note
that the braces may be integrally formed with the application fluid
reservoir formng nenber. While the die according to the present invention

may be ARG L Al God PO Aln LGN AlsdbRLS afd!l Sethafiig £l arly

optimal I'y used with an application apparatus or applying applicCation

fluid 1t ahase 16t didral GPBFiRidihal {Abite f@rdddidly dasgrgmterial; a
die provided facing the base material, for applying a predeterm ned

amount r@appldcationfddndrdd dheefase. material; and noving nmeans for
relatively noving the table and die 3- dinensionally. - 13 Particularly,
this is optimalkl YiiesaiyWidohpiiisedppldisahiadiyedRAAMFANES PHIRIIRIG ridiniBRIISi ONs i n
the direction perpendicular to the relative novenent direction of the die
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fluid reservoir forming member whereby the application fiuid
reservoir 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 intérvals. Arranging braces thus
uniformly improves pressure-resistance strength of the die
in the direction folloﬁing the direction of array of the
discharge orifices. Note that the braces may be integrally
formed with the application fluid reservoir forming member.

While the die according to the present invention may be
applied to a wide range of technical f£ields, this is
particularly optimally used with an application apparatus

. for applying application fluid to a base material,
comprising: a table for fixing base material; a die provided
facing the base material, for applying a predetermined
amount of application fluid to the base material; and moving
means for relatively moving the table and die 3-

dimensionally.



fluid on the base material. In order to solve the above problens, an
application nethod for application fluid according to the present

i nvention conprises a nethod for relatively noving a base mnmaterial and a
die having a plurality of discharge orifices provided facing the base
material and, arrayed in a generally straight |line, while discharging
application fluid from discharge orifices so as to apply application fluid
on the base material, and perform ng application using a die provided
with a brace extended in a direction dBthogonal to the direction of array
of discharge orifices at an application fluid reservoir fornmed within the
die. For the base material, a light-emtting substrate for plasma display

wherein a plgraliy a&§E1 ﬁrkgﬁélkgeog%yﬁ%ﬁﬁibn od lHCeyl | ke recesses are

formed on the sur d wherel n“paste alning a uor escent
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provided at” the application fluid reservoir, so 14 strength can be
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reservoir formng nenbers fromthe ‘inside. Accordingly, pressure-resistant
st rengt Emiitd o agid bdde therdmer. pressure of the die can be greatly

In order to solve the above problems, an application
method for application fluid according to the present
invention comprises a method for relatively moving a base
material and a die having a plurality of discharge orifices
provided facing the base material and. arrayed in a generally
straight line, while dischargihg appiication fluid from
discharge orifices so as to apply application fluid on the
base material, and performing application using a die
provided with a brace extended in a direction orthogonal to
the direction of array of discharge orifices at an
application f£luid feservoir formed within the die.

For the base material, a light-emitting 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 fluorescent substance for one
color of red, blue, and green, is applied to the recesses,
can be given.

With 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



| nproved while dealing with the request of reduction in weight and
reduction in costs, and deformation of the die and so forth can be
prevented in a sure nmanner. Also, providing a plurality of braces at equal
intervals in the direction following the direction of array of the

di scharge orifices allows the pressure-resistant strength of the die wth
regard to inner pressure to be inproved uniformy in the |ongitudinal
direction of the die. Thus, according to the application apparatus and
application nethod for application-flaid enploying the die, deformation of
the die and so forth can be prevented in a sure manner, so the

application fluid can be applied to the surface of the base material in a
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fluid reservoir; wherein edc application suppl'yi ng openi ngs

are connesHR e RO UNAEERYresdire | GEdets %%ﬁwr%?éﬂy branching the

flow of application fluid froman application fluid supply source upstream
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to say, the application fluid passes
weight and reduction in costs, and deformation of the die
and so forth can be prevented in a sure manner. Also,
providing a plurality of braces at equal intervals in the
direction following the direction of array of the discharge
orifices allows the pressure-resistant strength of the die
with regard to inner pressure to be improved unifdrmly in
the longitudinal direction of the die. Thus, according tol
the application apparatué and application method for
application fluid employing the die, deformation of the die
and so forth can be prevented in a sure manner, so the
application fluid can be applied to the surface of the base
material in a uniform manner.

Aléo, the die according to the present invention
comprises: an application fluid reservoir for storing
application fluid; a plurality of discharge orifices
ekternally opening from the inner side of the application
fluid reservoir; and a plurality of application fluid
supplying openings for supplying application f£luid to the
application fluid reservoir; wherein each of the application

fluid supplying openings are connected to a tournament-



t hrough a tournanent-| adder-shaped channel fromthe application fluid

supply source to the application fluid supplying openings at t

he ti nme of

supplying application fluid to within the application fluid reservoir of
the die, in order to match the amount of supply flow at the nultiple
application fluid supplying openings. Al so, preferably, the tips of the
application fluid supplying openings are fornmed in the shape of pipes, and
the tips thereof are provided so as to be imersed in the application

fluid within the application fluid re38rvoir. That is to say,

t he

structure involves the supply openings being formed in the shape of pipes

and tips thereof being immersed in the application fluid, sot
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t our nanent - | adder - shaped channel” may be “‘configured of pi‘pes, or may be
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another. Particularly,

application fluid supply source to the application £luid

supplying openings at the time of supplying application

fluid to within the application f£luid reservoir of the die,

in order to match the amount of supply flow at the multiple

application fluid supplying openings.

Also, preferably, the tips of the application £luid

supplying openings are formed in the shape of pipes, and the

tips thereof are provided so as to be immersed in the

application fluid within the application fluid reservoir.

That is to say, the structure involves the supply openings

being formed in the shape of pipes and tips thereof being

immersed in the application fluid, so that particularly
there is no mixing in of air bubbles at the time of

supplying the application fluid.

Also, the spacing between adjacent application fluid

supplying orifices are preferably all equal. That is to say,

with the supply flow from the application fluid supplying

openings being the same, and taking into consideration the

flatness of the application fluid level, the spacing between

adjacent application fluid supplying orifices are all



with the latter configuration, the plates applied one to another can be
renoved and inside of the channels can be cleansed, so the cleansability
t hereof is excellent. Al so, a supply flow adjustnment control valve for
perform ng adjustnent control of the flow of application fluid supplied
may be provided upstreamfromthe application fluid supplying openings.
Al so, a configuration may be enployed wherein flow adjustnent control

val ves are provided upstreamof at |east one application fluid supplying
opening of adjacent application fldi#lésdupplying openings. This supply
fl ow adj ustnment control valve is a valve which may sinply serve to open
and cl ose a valve, or to have diaphragm conponents to change the supply

fl ow ov i opening, or to cyclically change the supply fl ow
eachti?ﬁféfégééggs ﬂ :%bportunity to supply, mﬁthout changi ng the supply

flow in one q@ReRi NGyeA %:gxaﬂ%ntto llgag{éfta 100, r},t position
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|l ong as there is change in the application fluid supply flow
another can be removed and inside of the channels can be
cleansed, so the cleansability thereof is excellent.

Also, a supply flow adjustment control wvalve for
performing adjustment control of the flow of application
Ffluid supplied may be provided upstream from the application
fluid supplying openings. Also, a configuration may be
employed wherein flow adjustment control valves are provided
upstream of at least one application fluid-supplying opening
of adjacent application £luid supplying openings. 'This
supply flow adjustment control valve is a valve which may
simply serve to open and-close a valve, or to have diaphragm
compohents to change the supply flow over time for one
opening; or to cyclically change the supply flow each time
there is an opportunity to supply, without changing the
supply flow in one opening. According to such an
configuration, the position where the application fluid
supplied from the application fluid supplying openipgs
merges within the application filuid reservoir can be
oscillated (moved). That is to say, the position of merging

can be moved as long as there is change (at each time of



of at |east one of adjacent application fluid supplying openings. Thus,
application fluid which is pooling or which would pool at the nerging
position can be oscillated, so there is no nmarked change in the viscosity
of the application fluid, and no application irregularities occur. Al so,
the position of merging can be noved with a different formfromthat

descri bed above. For exanple, a structure nay be enpl oyed wherein the
plurality of application fluid openings are divided into two groups, and
wherei n a tournanent -1 adder - shaped ehdfnel is forned for each group. That
is to say, the flow supplied fromthe application fluid supplying openings
in the sane group are matched by each of the tournanent-| adder-shaped
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are Iinear?y di sposed, at t supply openings are arrayed in the

or det Ot dup1P B3l ook ederd S dhatd itk | A OLNOE DR PSP By 0Y 20
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or to 0 and 0, alone, or 0 and (r) alone. Inthe event that supply is nade
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application irregularities. Accordingly, first
openings. Thus, application f£luid which is pooling or which
would pool at the merging position can be oscillated, so
there is no marked change in the viscosity of the
application fliuid, and no application irregularities occur.
Also, 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
wherein a tohrnament-ladder—shaped channel is formed for
each group. That is to say, the flow supplied from the
application fluid supplying openings in the same group are
matched by each of the tournament-ladder-shaped channels.
Now, let us say that four application fluid supplying
openings are linearly disposed, and that the supply openings
are arrayed in the order of ®, @, @, @, These are divided
into two groups of ® and @, and ® and ®, each of the
groups forming tournament—iadder—shaped channels.
Accordingly, supply may be made to four places
simultaneously, or to @ and @, alone, or ® and @ alone.

In the event that supply is made to © and @, and @ and @



supplying from(r) and O alone in order to nove (blur) the place of
mer gi ng causes a nerging place to occur between O and O but there is no
supply fromO and (r), so the application fluid flows toward O and (r)
over time, and the interface where (r) and O nerge al so noves and is
blurred. This does away with application irregularities. However, in the
event that supply is made from(r) and O alone indefinitely, the
application fluid does not readily flowif the viscosity thereof is high,
so the application fluid at the O an#i8(f) side may run out, or the fluid -
| evel may greatly differ between the O and O side and the O and (r) side,
whereby faulty application occurs. Accordingly, to prevent this, the
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may be made wherein four or nore of the application fluid supplying
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supplying openings are alternately divided into two groups, with a
place of merging causes a merging place to occur between @
and @, but there is no supply from @ and @, so the
application fluid flows toward ® and @ over time, and the
interface where ® and @ merge alsoc moves and is blurred.
This does away with application irregularities. However, in
the event that supply is made from ® and @ alone
indefinifely, the application fluid does not readily flow if

. the viscosity thereof is high, so the application fluid at

the ® and @ side may run out, or the fluid level may
greatly differ between the O® and @ side and the ® and @
side, whereby faulty application occurs. Accordingly, to
prevent this, the supply 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 or alternately, the merging position moves each time,
and application irregularities do not occur. Note that
while the multiple application fluid supplying orifices have
been described as being dividéd into two groups, but any
arrangement of two or more groups may used, and the same

advantages can be obtained.



t our nanent - | adder - shaped channel being fornmed for each group. That is to
say, in the sane manner as that described above, in the event that there
are four application fluid supplying orifices, (r) and (c), and (c) and
(r) are grouped and connected by tournanent-| adder-shaped channel s.
Accordingly, four places may be supplied sinmultaneously, or supply may be
made from (r) and (c) alone, or (c) and (r) alone. In the event that the
spaci ng between (c), (c), (r), and (r) is the sanme, first, in the event
that supply is nade from (r) and (r)} &Bonre, the application fluid merges
at the position of (r). In the same way, in the event that supply is nade
from(c) and (r) alone, the application fluid nerges at the position of

(1), Ihal 15 o0d0SBonelRRlat ith WRMHRN e Yhddddidn Tk I ST

application irregulariti'es to occur at the nmerging p

((c)), btheidppDeceMemm £hdfas yyiﬁgr@&@niﬁ%?@awep?wf&%@rdgﬂd((c) and

(r)), the nmerging position whic occurred earTier (s forcibly perturbed

(noved) ,yhéréitn BORALH) | @shbsEIURp11bLE1i06 CTui dSsihbyihg earlier
description, continuing supplying from(c) and (r) alone and (c) and (r)
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configuration 1s advantageous wth - 20 regard to flattening the fluid
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between , (2), (), and (r) has been nmade the same to facilitate

descri ptTiat idet@resentin nieatsame imamnoir re&stthat efesOribed. above,
invthe event that there are four application fluid supplying
orifices, ©® and @, and @ and @ are grouped and connected
by tournament-ladder-shaped channels. Accordingly, fouf
places may be supplied simultaneously, or supply may be made
from @ andl® alone, or @ and ® alone. In the event that
the spacing between @, @, ®, and @ is the same, first, in
the event that supply is made from @ and ® alone, the
application fluid merges at the position of @. 1In the same
way, in the event that supply is made from @ and @ alone,
the application fluid merges at the position of ®. That is
to say, supplying from one group (® and Cn'causes
application irregularities to occur at the merging position
therebetween (@), but in the event that supply is made from
the other group (@ and ®), the merging position which
occurred earlier is forcibly perturbed (moved), so ho
application irregularities occur. As with the earlier
description, continuing supplying from @ and ® alone and @
and @ alone a certain number of times or alternately, is

“sufficient. Also, this configuration is advantageous with



Directly supplying at a later tine to a position where nerging occurs at a
prior time can forcibly perturb, but the nmerging position can be
sufficiently noved near the position of nerging, as well. Al so, supply

fl ow adj ustnment control valves for perform ng adjustnent control of the
supply flow of the application fluid may be provided upstream of each of

t he tournanent -1 adder - shaped channels of the two groups. The supply fl ow
adj ustment control valve is a valve which nmay sinply serve to open and

cl ose a valve, or to have diaphragm 20nponents 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
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source of application fluid to the die; and further conprising a supply

fl ow adjmeatgirty 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 adjustment control of the supply flow
of the application fluid may be provided upstream of each of
fhe tournament-ladder-shaped channels of the two groups.
The supplf flow adjustment Control valve is a valve which
may simply serve to open and close a valve, or to have
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 according to the present invention may be
configured with the piurality of discharge orifices linearly
disposed, and the plurality of application fluid supply
orifices linearly arrayed in a generally parallel manner
with the array direction of the discharge orifices.
An application apparatus for application £fluid

according to the present invention comprises: a table for
_fixing base material; a die provided facing the base

material, for applying a predetermined amount of application



control valve for perform ng adjustnent control of the flow of application
fluid supplied, provided between the application fluid tank and die; and
control neans for controlling flow of the supply flow adjustnment control
val ve; using the die described above for the die thereof. Such an
application apparatus for application fluid may further conprise detecting
nmeans for detecting the anmount of application fluid within the application
fluid reservoir of the die, wherein application fluid is supplied from
the. application fluid tank to the-dR& by controlling the supply flow

adj ustment control valve of the application fluid between the application
fluid tank and the die according to the detection results of the
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light of one color of red, green, or blue, and wherein the application
appar at usf application fluid supplied, provided between the

application fluid tank and die; and control means for

controlling flow of the supply flow adjustment control

valve; using the die described above for the die thereof.

Such an application apparatus for application f£luid may
further comprise detecting means for detecting the amount of
application fluid within the application fluid reservoir of
the die, wherein application fluid is supplied from the .
application fluid tank to the die by controlling thé supply
flow adjustment control valve of the application fluid

between the application fluid tank and the die according to
the detection results of the application fluid amount. An
example of means for detecting the application fluid amount
within the application fluid reservoir is using a sensor for
detecting the application fluid level height.

Such an application apparatus for application fluid is
particulariy advantageous for manufacturing plasma display
panel base material. That is to say, with the manufacturing
apparatus for plasma display panel base material‘according

to the present invention, the base material is a plasma



enpl oyed is an application apparatus such as descri bed above. The
application nethod for application fluid according to the present
invention is a nethod for applying application fluid to a base material,
by supplying application fluid froman application fluid supply source to
a die having a plurality of discharge orifices, relatively noving the die
and base material with the die facing the base material, discharging
application fluid fromthe discharge orifices of the die, and applying
application fluid to the base nateri @k, -wherein the die has a plurality
of application fluid supplying openings, with application fluid being
supplied in such a manner that the position wherein the application fluid
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within the application fluid reservoir does not remain at a certain fixed
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changed over tine, so that the position wherein the application fluid
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each application

The application method for application fluid according
to the present invention is a method for appiying'
application fluid to a base material, by supplying
application fluid from an application fluid supply source to
a die having a plurality of discharge orifices, relatively
moving thg die and base material with the die facing the
base material, discharging application f£fluid from the
discharge orifices of the die, and applying application
f;uid to the base material, wherein the die has a plurality
of application fluid supplying openings, with application
fluid being supplied in such a manner that the position
wherein the application fluid supplied from each of the
application fluid supplying openings merges within the
application fluid reservoir does not remain at a certain
fixed position, so as to apply the application f£luid.

With this method, the flow of application fluid
supplied from each application fluid supplyiﬁg opening of
the plurality of application fluid supplying openings may be
changed over time, so that the position wherein the

application fluid supplied from eaqh of the application



fluid supplying opening may changed each tine supplying is perforned in
the course of repeating application of application fluid to the base

mat erial and supplying of application fluid to within the application
fluid reservoir of the die, so that the position wherein the application
fluid supplied fromeach of the application fluid supplying openings
nmerges within the application fluid reservoir does not remain at a certain
fixed position. Al so, the application nmethod for application fluid
according to the present invention is23 nethod for supplying application
fluid froman application fluid supply source to a die having a plurality
of discharge orifices, relatively noving the die and base material wth

t he dwfﬁﬂd‘%&ﬁﬁyﬂ?ﬁﬁ%ﬂ@&ﬁ{gsﬁ'mf& s 19 lami%\fiézwﬂ&icgmthe

di scharge orifices he di e,” and appl yi ng application to the base
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to wthin the - 24 application fluid reservoir of the die. Also, in the
event to@Etfdéimeduin e cppticadt arepdat the W Vidwedpendshgs are di vi ded
into two groups, the supply of application fluid

application fluid to the base material and supplying of

application fluid to within the application fluid reservoir

of the die, so that the position wherein the application

fluid supplied from each 6f the application f£luid supplying

openings merges within the application fluid reservoir does

not remain at a certain fixed position.

Also, the application method for application fluid
according to the present invention is & method for supplying
application f£luid from an application fluid supply source to
a die having a plurality of discharge orifices, relatively
moving the die and base material with the die facing the
base material, discharging application fluid from the
diécharge orifices of the die, and applying application
£fluid to the base material,-wherein application fluid is
applied using the die described abové for the die.

With this method, the flow of application fluid
supplied from each application £luid supp;ying openiﬁg hay
changed each time supplying is performed in the course of

repeating application of application fluid to the base

material and supplying of application fluid to within the



fromthe application fluid supplying openings of each group nay be
alternately switched each tine supplying is perforned in the course of
repeating application of application fluid to the base material and
supplying of application fluid to wthin the application fluid reservoir
of the die. At this time, supplying of application fluid fromthe
application fluid supplying openings of each group nay be continued two
times or nore, follow ng which the supplying action is alternately
repeated with each of the groups. AFs24 supply of application fluid from
the application fluid supplying openings of one group, supply of
application quid fromthe application fluid supplying openings of the
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fluorescent substance powder for emtting |ight of one color of red,

green, ain bthe,cantkd hef idgwtking application of application fluid
to the base material and supplying of application fluid to
within the application fluid reservoir of the die. At this
time, supplying of application fluid from the application
fluid supplying openings of each group may be continued two
times or morg,_following which the supplying action is
alternately repeated with each of the groups. Also, supply
of application fluid from the application fluid supplying
openings of one group, supply of application fluid from the
aﬁplication fluid supplying openings of the other group, and
supply of application fluid from the application fluid
supplying openings of both groups, may be repeated with a
constant number of times and cycle.

With such an application method for application f£luid,
the amount of application fluid within the application f£luid
reservoixr of the die may be detected, and application f£fluid
may be supplied to the die based on the detection results.
The manufacturing method for plasma display panel base
material according t¢ the present invention is a method

wherein the base material is a plasma display panel light-



conprises a step for applying application fluid using an above-descri bed
application nethod. The plasnma di splay panel according to the present

i nvention uses the plasma display panel base material nanufactured by the
met hod descri bed above. Al so, the application nethod for application fluid
according to the present invention is a nethod for relatively noving a
base material wherein stripe-shaped vertical barrier ribs are formed on
the surface of the base material and horizontal barrier ribs having a

hei ght equal to or |ower than the ver2Bcal barrier ribs are forned in a
direction generally orthogonal to the vertical barrier ribs and a die

provi ded facing the base material, while discharging application fluid from

a_plur al e O ndiSeher g 1A | CRSALOYI R0 Qi Neafll &y £iiGIgDYSaPDI Vi ng

application ected’ grooves betwe e vertic arrier ribs

of the RaserdmiSHtMniNbes (Zré%]@@iﬁ%uﬁﬁ%ﬂéetﬁ@w#%gf%gﬁn?ﬁgiéges of

the die, the height (Hh) of t orizonta arri‘er aci ng

(C) bet veesh# d8Cshe NQYidH dherdd SCHRELR, 06+ ThEES, Ohnd hendi ReBfigqd PoOttom
face of grooves formed by being enconpassed by the vertical arrier ribs

and hor id@ﬁﬁﬁisé@réi@lfeﬁiﬁroépﬁi?irbﬁsﬁppl_@@atﬁ&ﬁ efi@la sadhgfanthe
conditions of D+ Hh < C Also, in the event that the discharge orifices of
the di eawonee{dss@eived happDda€idE Uhaknsdape, it is sufficient

The plasma display panel according to the present
invention uses the plasma display panel base material
manufactured by the method described above.

Also, the application method for application fluid
according to the present invention is a method for
relatively moving a base material wherein stripé-shaped
vértical barrier ribs are formed on the surface of the base
material and horizontal barrier ribs having a height equal
to or lower than the vertical barrier ribs are formed in a

- direction generally orthogonal to the vertidal barrier ribs
and a die provided facing the base material, while
discharging application fiuid 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 a diameter (D) of the
discharge orifices of the die, the height (Hh) 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 encompassed by the vertical

barrier ribs and horizontal barrier ribs of the base



that the opening dinensions (B') of the discharge orifices follow ng the
direction of application of the application fluid satisfy the conditions
of B+ Hh < C Also, in order to solve the above probl ens, another
application nethod for application fluid according to the present

I nvention relatively noves a base material wherein stripe-shaped vertical
barrier ribs are fornmed on the surface of the base material and a die
provi ded facing the base material, while discharging application fluid
froma plurality of discharge orifrc@é provided on the die, thereby
applying application fluid to sel ected grooves between the verti cal
barrier ribs of the base material, wherein the relative velocity (V)

bet ween g e 3 r@égé%eﬁ{%i‘g&ﬁdf{%ng rt%%s'p(r)@&?ﬁ (y_el ocity (v) of the

application flurd from charge or ces e die satisfy the

condi tions 0o 1 Vi byeht! KA QAN A HAIddLlod iy having a

hei ght .equal to or |ower than the vertic barrier S nmay ornmed on

the baseas@tfrd aormbd Wit I¥h AeNSER 4y s1048d100 aist&fffc%&{{:i cal
barrier ribs. Also, in order to solve the above probl ens, another

appl i catimie nld ahdin R i ok f{BY) dbAcEN daiwcﬁ@réi@eorfffé@@t
i nvention rel atively noves a base material wherein - 2 stri pe-shaped

verti calfdkXdwiaig rits diedIdRbO el cstidRCer Ofhd NeppBscat®deri al and a
die provided facing the base material, while discharging application fluid
froma £luid satisfy the conditions of B + Hh < C.

Also, in order to solve the above problems, another
application method for application fluid according to the
present invention relatively moves a base material wherein
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
relative velocity (V) between the base material and die and
the discharge veiocity (v) of the application fluid from the
discharge orifices of the die satisfy the conditions of 0 ¢
V/v = 1. Note that the horizontal barrier ribs 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 wvertical barrier ribs.

Also, in order to solve the above problems, another
application method for application fluid according to the

present invention relatively moves a base material wherein



plurality of discharge orifices provided on the die, thereby applying
application fluid to sel ected grooves between the vertical barrier ribs of
the base material, wherein the area (a) of discharge orifices of the die
and the cross-sectional area (A) of grooves forned between the verti cal
barrier ribs satisfy the conditions of 0 Ca/As 1. In order to solve the
above problens, another application nmethod for application fluid according
to the present invention relatively noves a base material wherein

stri pe-shaped vertical barrier ribs-ak@ 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 fornmed in a direction generally

orthogorgadrjgéglg%pé/@r‘;&c@cg@gféﬁié]} ﬁ:ﬁaﬁ dfdém;g‘pv‘%rg dacing the base

material, while scharging application roma plurality of _
di schar ggn@fddd 35 tHOWARY it ditatli dna tPHRDYor AP R igad ion fluid

to sel ected grooves between the vertical barrier ribs of the base

nat eri alpashgifidride, afgRle (RsdariSehaameL Mdfigeseniid herdth e

cross-sectional area (A) of grooves formed between the vertical barrier

ribs anpiheiizgntel diddiargd idsifides tdtadd)owftida vl tiadenparri er

ribs, the length (L) of the application direction - 28 between horizontal
barri er aggispiddeagighit{dh)eniid e dendand ajrdwrds Setvwdsn the | ength
(Lh) of the application direction of one horizontal barrier rib, and the
rati o (kjertical barrier ribs of the base material, wherein the area

(a) of discharge orifices of the die and tﬁe cross-secticnal

area (A) of grooves formed between the vertical barrier ribs

satisfy the conditions of 0 < a/A = 1.

In order to solve the above problems, ancther

application method for application fluid according to the

present invention relatively moves a base material wherein

stripe-shaped vertical barrier ribs are formed on the

surface of the base material and horizontal barrier ribs

having a heighf equél to or lower than the vértical 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 from a

plurality of discharge orifices provided on the die, thereby

applying applicatioﬁ fluid to selected grooves between the

vertical barrier ribs of the base material, wherein the area

(a) of discharge orifices of the die, cross-sectional area

(A) of grooves formed between the vertical barrier ribs and

horizontal barrier ribs, the height (H) of the vertical

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



of application anmobunt between a substrate with horizontal barrier ribs and
a substrate with no horizontal barrier ribs, satisfy the follow ng
conditions (1) and (2). K=1 -- (Hh/H (Lh/(L + Lh)) (1) 0 < a/(kA) s 1
(2) In order to solve the above probl ens, another application apparatus
for application fluid according to the present invention relatively noves
a base material wherein stripe-shaped vertical barrier ribs are forned on
the surface of the base material and horizontal barrier ribs having a

hei ght equal to or |lower than the verg&Bcal barrier ribs are forned in a
direction generally orthogonal to the vertical barrier ribs and a die
provi ded facing the base material, while discharging application fluid

froma Wé%ééﬂtﬂoﬂzﬁ%f%&?r ;.sz.L n&?é/'%ggw hh% déf thder eby

appl yi ng application urd to s ect roove etmeen vertlcal

barrier gébszoltd NepdASEer Bl Ald althéohfé&gfh LY WElGle @ Pica{t&ﬁoﬁ' schar ge

orifices of the die and the spacing (O betmeen a face |ng

di schar gei Pédfi6€SoPfond NEos Lorttih pPOriOM face Hla orpovesciQref by being
enconpassed by the vertical barrier ribs and horizontal ‘barrier ribs of

t he baseofredgpltatdén Sdhdud Bidhwaieh 4 lbst2dre therrlime®i £6n€d) . the
hei ght (Hh) of the horizontal barrier ribs, and the spacing (C), satisfy

t he condbdroier of iths tafld a<s@bstrate with no horizontal barrier ribs,
satisfy the following conditions (1) and (2).

K 1 - (Bh/H) * (Lh/(L + Lh)) (1)

n

0 < a/{k°A) = 1 *0(2)
In order to solve the above problems, another

application apparatus for application fluid according to the
"present invention relatively moves a base material wherein
stripe-shaped vertical barrier ribs are formed on the
sﬁrface of the base material and horizontal barrier 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 f£luid 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 a
diameter (D) of the discharge orifices of the die and the
spacing (C) between a face having the discharge orifices of
the die and a bottom face of grooves formed by being
encompassed by the vertical barrier ribs and horizontal

- barrier ribs of the base material are stipulated such that



Al so, in order to solve the above probl ens, another application apparatus
for application fluid according to the present invention relatively noves
a base material wherein 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 froma plurality of

di scharge orifices provided on the die, thereby applying application fluid
to sel ected grooves between the vertical barrier ribs of the base
material, wherein the area (a) of di88harge orifices of the die is
stipulated such that the area (a) and the cross-sectional area (A) of
grooves forned between the vertical barrier ribs satisfy the conditions

of 0 < alife Juslamdtds NES), ifhé”t&’ﬁg{:ﬂ@ ﬁmﬁodf h&@me/dﬁ%&@éf@arrfé@t her

application apparatus for applicatlon according to the present

i nventi afi B! atdd/elne "Eﬁl@éir?%b@@)e, SBL £ E R LD CE G 8 B 8n P SHAPEsH ver ti cal

barrier ribs are formed on the surface of the base nmaterial and horizontal
barrier qidps having a height equal to or lower than the vertical barrier
ribs are formed in a direction generally orthogonal to the vertical

barrier ribsaard,a it ordedvitdeEolvaCithe HERRATRJRAlMY,alanoMdze
di scharging application - 30 fluid froma plurality of discharge orifices

provi dechppllidiet iah eappdedahy £0pl 3P el die af 1. @14 fdddéedon§ et ¢ ctresl
grooves between the vertical barrier ribs of the base material,
present invention relatively moves a base material wherein
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 f£luid from a -
plurality of discharge orifices provided on the die, thereby
applying application f£luid to selected grooves between the
vertical barrier ribs of the base material, wherein the area
(a) of discharge orifices of the die is stipulated such that
the area (a) and the cross-sectional area (A} of grooves
formed between the vertical barrier ribs satisfy the
conditions of 0 < a/A = 1.
Further, in order to solve the above problems,
another application apparatus for application f£luid
~ according to the present invention relatively moves a base
material wherein stripe-shaped vertical barrier ribs are
formed on the surface of the base material and horizontal
barrier ribs having a height equal to or lower than the
vertical‘barrier ribs are formed in a direction generally

orthogonal to the vertical barrier ribs and a die provided

-facing the base material, while discharging application



wherein the area (a) of discharge orifices of the die is stipulated such
that the area (a), cross-sectional area (A) of grooves forned between the
vertical barrier ribs and horizontal barrier ribs, the height (H of the
vertical barrier ribs, the length (L) of the application direction

bet ween horizontal barrier ribs, the height (Hh) of the horizontal barrier
ribs, the length (Lh) of the application direction of one horizontal
barrier rib, and the ratio (k) of application amount between a substrate
with horizontal barrier ribs and a-s3¥®strate with no horizontal barrier
ribs, satisfy the followng conditions (1) and (2). K= 1- ( Hh/H) ( Lh/
( L+ Lh) { 1) O0O<al(kA s 1{2) Wile the application nethod and

appar at us ;¢ £ 30l fj{fé;;%rﬁgog%%%% %xgjhfaﬁﬁsei%vi&e@rﬁﬂ Gphdmay be

applied to a wde rarige o s 1s” particularly

opti mal lgh oS §hetdly ADARR P dH 1AL TRIDA R £ ARRIY @lrcgﬁoc%&?éé on fluid

of a paste containi'ng a “fluorescent substance for one colo red, green,

or bl uepethfteh RIS R A iR drSr §dd Id S YA GratldiuAn application
met hod and apparatus for application fluid such as described above, the

di anet efyHDein The Qirddq 4l AWK RT]d 38 Hfcdd i rndnghd hes hei ght (Hh)
of ‘the horizontal barrier ribs and the spacing (C) between a discharge
orifi cestiguldied|stich ahdthenl eyl (& )holdBs-sectional area (A)
of grooves formed between the vertical Barrier ribs and
horizontal barrier ribs, the height (H) of the vertical
barrier ribs, the length (L) of the application direction
between horizontal barrier ribs, the height (Hh)} of the
horizontal barrier ribs, the length (Lh) of the application
direction of one horizontal 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 the foliowing conditions (1) and (2).
K=1- (Hh/H) * (Lh/(L + Lh)) e+ {1)
0 < a/(k*a) =1 _ ve0(2)
While the applicatibn methqd and apparatus for
application fluid according to the present invention may be
applied to a wide range of technical fields, this is
particularl& optimally used with an apparatus and method for
applying application fluid of a paste containing a
fluorescent substance for one color of red, green, or blue,
to a plasma display light emitting substrate.
With an application method and apparatus for

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



face of grooves fornmed of the vertical barrier ribs and horizontal barrier
ribs of the base material nust satisfy the conditions of D+ Hh <.C. The
paste-state application fluid discharged fromthe discharging orifices has
a shape that is generally unchanged i mediately follow ng application,
i.e., maintaining the formof the discharge orifices. Accordingly, in the
event that the dianeter of the discharge orifice is (D), the risk of the
application fluid follow ng application adhering to the discharge orifice
formation plate of the die is resolvedlin the event that the sumof the

di anmeter (D) and the height (Hh) of the horizontal barrier ribs is not
smal l er than the spacing (C). Also, in the event that the discharge

orifi ceacgg] te ﬁ&ﬂireg%i 4 S WA b apss é,{@ ﬂ{ftaﬂciiﬁoxﬁ tgie}?)ddaf%harged

past e ering tot arge orifice formation ie is

resol vedid Hdyer £346EH1 tﬁ‘?ﬁriélenﬂ(‘)i?‘é‘;%g? ?%%%ﬁ%‘}ét cPloetwibedl SChar ge

orifice followng the directio e application fluid

sati Sty dhgoiash 16906 As Bdrithe S1adl 96 e a6l Ard e WAOIHY (V)

between the base nmaterial and di'e and the discharge velocity (v) of the

appl i catdade fdtli grddwvds tHrml & G rdte OfdF ¢ L85 Mistr 5t i S{s -am®  the
conditions of 0 < V/v s 1. The paste-state application fluid discharged

from t henolt sodiatagl Nsarridet GebHEisthd Bde mhtSSLdOmedt redetdmg novenent

bet ween the die and base
the conditions of D + Hh < C. The paste-state application
flﬁid discharged from the discharging orifices has a shape
that is generally unchanged immediately folloﬁing
application, i.e., maintaining the form of the discharge
orifices. Accordingly, in the event that the diameter of
the discharge orifice is (D), the risk of the application
fluid feollowing application adhering to the discharge
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 the event that the discharge orifice of the die is
a non~circular shape; the problem of the discharged paste
adhering to the discharge orifice formation face of the dié
is resolved in the event that the opening dimensions (B) of
the discharge orificé following the direction of application
of the application fluid satisfy the conditions of B + Hh <
c.

Also, the relative wvelocity (V) between the base

material and die and the discharge velocity (v) of the

application fluid from the discharge orifices must satisfy



material. Also, there is the possibility that the application fluid m ght
seep across the discharge orifice formng plate due to the relation

bet ween the bending of the paste and the wettability of the face of the

di scharge orifice formng plate having the discharge orifices. However,
once the application fluid seeps across the discharge orifice formng
plate, there is the risk of the application fluid being discharged from
the discharge orifices further spreading on the discharge orifice formng
face. The discharge angle of the applB&ation fluid nmust be adjusted in
order to apply the application fluid on the base material in spite of this
wetting action. As shown in Fig. 3, the discharge angle (0) may be

XPr 05 OthdVobil fol Vor PV [Py DI Ning At d Vo ol d NpdPinea T 21 100

or the die 105 in the application 0 I Tectl arr ow)

and t he i sTdad S §&d tHrdn) tid df%l@t%ﬁz&%{f% tﬁ&ﬁﬁﬁ% orifice.

106. That is to say, the smaller 0 is, e smaller the ri

appl i catdDredtibnl dO8rarheivd tndweidir fRoardaP Hife MY SxPesdd@nt ation has
shown that adhering of the application fluid 108 to the face 109 can be

prevent esbtgridl 0 A¥So, Aatdrdli 19 the il SR it PNEnDE $ha V/Vv s 1 nust be
satisfied. - 33 Also, the application fluid 108 nust fill the groove 110

ful'l, armpphicaippdi cBluDd Mighitsdd) Pefosdithd i dBsdlfarkye oM FcdV, and
accordingly can be expressed by tan6 = V/v

forming plate due to the relation between the bending of the
paste and the wettability of the face of the discharge
orifice forming plate having the discharge orifices.
However, once the application fluid seeps across'the
discharge orifice forming plafe, there is the risk of the
application fluid being discharged from the discharge
orifices fu{ther spreading on the discharge orifice forming
face. The discharge engle of the application fluid must be
adjusted in order to apply the application £luid on the base
material in spite of this wetting action. As shown in Fig.
3, the discharge angle (6) may be expressed by tanb = V/v,
by the movement velocity of the base material 100 or the die
105 in the appiication direction (the direction of.the
arrow) and the discharge velocity (v) of the paste 108 from
the discharge orifice 106. That is to say. the smaller 9 is,
the smaller the risk of the application fluid 108 adhering
- to the face 1092 is, and experimentation has shown that
adhering of the application fluid 108 to the face 109 can be
prevented up to 9 = 45°. Accordingly, the>conditions of 0 <

V/v = 1 must be satisfied.



a/lAwith the area (a) of discharge orifices of the die and the
cross-sectional area (A) of the groove fornmed between the vertical barrier
rib. Accordingly, the conditions of 0 < a/A s 1 nust be satisfied. Al so,

t he amount of application to grooves of a substrate with horizontal

barrier ribs may be less by that to a substrate wi thout horizontal barrier
ribs, by the volune of the horizontal barrier ribs. Paste is applied
uniformy to substrates, with horizontal barrier ribs in the sanme nanner
as wWith substrates wi thout horizontal 3Barrier ribs, so paste is stacked
upon the horizontal barrier ribs imediately follow ng application.
However, due to letting stand for a certain amount of tine (leveling), the

t th ' rrj.er . ri f into t,he grooves between
Phe. hort zont Sy 1Y Heidd ol (Auad s S D L% SO on ot boves
bet ween ' I reiefskl ‘r%ﬁ&ggé e u full
Now, | etiﬂ‘ge fsyg{/i’tzgéa%&t%%éaé njt'éé(l) f%%p I catl ogage}?gﬁn??ﬂ%éng hf% oét he :

grooves Ong 8y subgly aten g 4 BcbPhl £y a@aﬁéiﬁv\?¥%§9édi§¥@an nd ¢ pe amount

of application to the grooves on a substrate out hotizontal barrier
(LT Relm i he deih LA, gt mRAAD GesiplboRuner gl inkendll
there arghéochess Z&8¢@lonal area (A) of the groove formed between

the vertical barrier rib. Accordingly, the conditions of 0

< a/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 horizontal barrier ribs. Paste is applied
uniformly to substrates with horizontal barrier ribs in thé
same manner as with substrates without horizontal barrier
fibs, so paste is stacked upon the horizontal barrier ribs
immediately following application. However, due to letting
stand for a certain amount of time (leveling), the paste on
the horizontal barrier ribs flows down into the grooves
between the horizontal barrier ribs, so the amount £illing
the application grooves between the horizontal barrier ribs
reaches the necessary amount {(full).

Now, let us say that the amount of application per unit
length to the grooves on a substrate with horizontal barrier
ribs is Qh, and the amount of application to thé grooves on

a substrate without horizontal barrier ribs is Q. 1In Fig. 4,

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



barrier ribs is Q= WH (Lh + L). Accordingly, the ratio k between the
anount of application Gh to the grooves on a substrate with hori zontal
barrier ribs and the anount of application Qto the grooves on a substrate
wi t hout horizontal barrier ribs can be expressed by k = ;h/Q=[WH L + W
(H- Hh) Lh] / [WH(Lh +L) ] =1- (H/H (Lh./ (L + Lh)). Also, there
Is the need to set the discharge angle (0) to O =45 in this case as wel |,
so there is the need to satisfy the conditions of 0 < a/(kA) s 1. Brief
Description of the Drawings Fig. 1 +s34 perspective diagram of a substrate
having lattice-shaped grooves. Fig. 2 is an enlarged cross- sectional view
illustrating the positional relation between the die of a conventional
appl i catjpn apparatus for application fluid and a substrate. Fig. 3 is a
cross- sectional diagramdescribing the relation between the discharge
speed and apphi catd anyspeed.,. H g. I_S .epkarged cross-sectional diagram
of the substpgte.hkigy 5 E §5ﬁlis(g peP% ect?%@ view of a die according to

an exampl e 0h1sbNePuaSERE LYKER! kAR ARAGIR ARl hEAkRd ARANAt US using the
die. Fig. 6 is a schematic diagramof around the die, viewng the

appl i catgga-idpariddisisshown in Fig. 5 fromthe

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

Accordingly, thé ratio k between the amount of
application Qh to the grooves on a substrate with horizontal
barrier ribs and the amount-of application Q to the grooves
on a substrate without horizontal barrier ribs can be

“expressed by k = Qh/Q

= [W*H*L+W=* (H-Hh) - Lh] / [W*H* (Lh + L)}

1 - (Hh/H) - (Lh./ (L + Lh)).
Also, there is the need to set the discharge angle (6) to O
= 45° in this case as well, so there is the need to satisfy

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

Brief Description of the Drawings

Fig. 1 is a perspective diagram of a substrate having
lattice-shaped grooves. Fig. 2 is an enlarged cross- |
sectional view illustrating the positional relation between
the die of a conventional application apparatus for
application fluid and a substrate. Fig. 3 is a cross-
sectional diagram describing the relation between the 7
discharge speed and applicafion spéed. Fig. 4 is an

enlarged cross-sectional diagram of the substrate. Fig. 5



X-axial direction. Fig. 7 is a schematic diagram illustrating an inage 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 is an enlarged cross-sectional diagramof the die wherein the
braces and application fluid. reservoir form ng nenbers have been joi ned
by bolts. Fig. 11 is a schematic diagramviewi ng the recesses on the
substrate from above. Fig. 12 is a scBBmatic diagram illustrating the
positional relation between the discharge orifices and the recesses. Fig.
13 is a cross-sectional view of a die according to another exanple of the

present ;4 W%ﬁ]{'ﬁbc{i\% b o aFr&fé‘éécfﬁ%ﬂ{%' td' &Y Hadffe 4£  shown in

Fig. 13, alo I'ne . FIg. 15 1s an en erspective view of an

app! i cati BRI %J&tﬂpléﬁtéﬁe%p%%&f&&%ﬁ%%ﬁgs A aigrme of the

present invention. Fig. 16 is a nod agramin guration

of the didble miyl & opd: tdimdhif ol dNEARRS At MPodi®Whd afd 9- 15, Fig.

17 is a schematic configuration diagramrelating to an exanple of the

present ¢iwteitg dthe Righlidhtford HHRPEUS shSbn LONF{GUrat# Qe dirggr am of
- the die relating to another exanple of the present invention. Fig. 19 is a

schemat i30- axeidlf | Glifesdt Koh di FHAM Diid he shiferi®t 8t | didadLayet anot her

exanpl e of the present invention. Fig. 20 is a schematic
illustrating 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 fellowing the line V-V on the die
shown in Fig. 8. Fig. 10 is an enlarged cross-sectional
diagram of the die wherein the braces and application fluid.
reservoir forming members have been joined by bolts. Fig.
11 is a schematic diagram viewing the recesses on the
substrate from above. Fig. 12.is a schematic diagram
illustrating the positional_relation between the Qischarge
orifices and the recesses. Fig. 13 is a.cross-sectional
view of a die according to another example of the present
invention. Fig. 14 is a cross-sectional view of the die‘
shown in Fig. 13, along line X-X. Fig. 15 is an enfire
perspective vieﬁ of an application apparatus for application
fluid according to an example of the present invention. 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 configuration diagram relating to an

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



configuration diagramof the die relating to yet another exanple of the
present invention. Fig. 21 is a. nodel representation diagramof the
supply flow of application fluid fromeach of the application fluid

suppl ying openings to the application fluid reservoir, according to an
exanple of the present invention. 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,
according to anot her exanple of the-pBésent invention. Fig. 23 is a
schematic configuration diagramof the die according to yet another
exanpl e of the present invention. Fig. 24 is a nodel representation

di L ; oAt o f h of
the " apriifr St o dd b Ol MLE - EERAER S0 Thdothar, | SRMERE" ©
eservolde AREG L O A RIAIR! © gl Nty PeSeMopdgveftion. Fig. 251s a
schemati c g%%?lguratlon diagram of the die accorJ?ng 0 yet anot her
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di agram of the die according to yet another exanple e present

inventi Qikadple JF trfe HIELGBLLCrdl BIIRM OFi @ SIPPLY a COM&RAL fevi ce for
application fluid to the die of the - 37 apparatus shown in Fig. 5. Fig.

28 is a gentigihtatBon ad al| 30 MEWMAE R tubSld ate yéi hadpphdcation fluid

applied to the grooves. Fig. 29 is a schematic diagramillustrating the
posi ti ongtaniglétePERet peese A DLW SOhRsPe Fid) CBF Df a model

representation diagram of the supply flow of application
fiuid from each of the application fluid supplyihg openings
to the application fluid 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
fiunid 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 modél representation diagram of the
supply timing and £low of application fluid from each of the
application f£luid supplying openings to the 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
invention. Fig. 26 is a schematic configuration diagram of
the die according 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



the die and the grooves. Fig. 30 is a partially enlarged plan view of the
substrate. Fig. 31 is an enlarged 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-sectional diagram follow ng
line XI-XI in Fig. 33. Fig. 33 is an enlarged cross-sectional diagram
illustrating the application state of application fluid fromthe discharge
orifices of the die shown in Fig. 5. Fig. 34 is a relational diagram
illustrating the relation between the3di scharge 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
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wherein a brace is provided in the application flurd reservolr 'and extends

N a direcd iore aanerald YoRideaonaki 4 0 3610 ¢lis Gt om Py LR adisay of the

di scharge orifices. .
prlan view of 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
following line XI-XT in Fig. 33. Fig. 33 is an enlarged
cross-sectional diagram illustrating the application state
of épplicatioﬁ fluid from the discharge orifices of the die
shown in Fig. 5. Fig. 34 is a relational diagram
‘illustrating the relation between the discharge orifice area
(a) of the die and the cross-sectional area (A) of the
groove of the substrate having vertical barrier ribs on the
surface thereof, Fig. 35 is a relational diagram
illustrating the relation between.the dischérge orifice area
(a) of the die and the cross-éectionalxarea (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 die, having multiple

discharge orifices arrayed in a generally straight 1ine for



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

t our nanent | adder-shaped channel for branching the flow of application
fluid froman application fluid supply source upstream and. supplying to
each of the application fluid supplying openings. Preferably, the flow of
supply of the application fluid fromeach of the application fluid
suppl yi ng openings is changed over-t3%e; or, in the course of repeating
application of application fluid to the base material and supplying of
application fluid to within the application fluid reservoir of -the die,

the flowp Ay idAldgfddtibn SURBld 8 AP apPldmalion {44 d

suppl yi ng opening i s changed each tinme supplying is perforned, so that

that theundes Wi Mhar Qigh 11 tARRI 110811 @ rdddivh SUPRIHEb ] UNBagde of  the

application fluid supplying openings nerges within the application fluid

reservoiils GRS ifd HeMBiHe alppA iRl £1fd e d-dsdian add eaidnh@ppl Ying
the application fluid. - 39 Upon relatively noving a base material wherein

stri pe- ishaperineytiicialgdidddiay dithoyohdwriedm dihestidmar thwr eof and
hori zontal barrier ribs having a height equal to or |ower than the
verti caladmy icf thebiiarchdmyeredifices . di recti on generally orthogonal to

the vertical barrier ribs,

The die has multiple application f£luid 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 tournament-
ladder-shaped channel for branching the flow of application
fluid from an application fluid supply source upstream and
supplying to each of the application fluid supplying
.openings.

Preferably, the flow of supply of the application fluid
from each ¢f the application fluid supplying openings is
changed over time, or, in the course of repeating
application of application fluid to the base material and
supplying of application fluid to within the application
fluid reservoir of the die, the flow of application fluid
rsupplied from each application fluid supplying opening is
changed each time supplying is performed, so that that the
position wherein the application fluid supplied from each of
the application fluid supplying openings merges within the
application fluid reservoir does not remain at a certain

fixed position, thereby applying the application f£luid.



and a die provided facing the base material, while discharging application
fluid fromnultiple discharge orifices provided on the die, thereby
applying application fluid to selected grooves between the verti cal

barrier ribs of the base material, the dianmeter (D) of the discharge
orifices of the die, the height (Hh) 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 verti cal
barrier ribs and horizontal barrier 3Pbs of the base material, preferably
satisfy the . conditions of D+ Hh < C by stipulating the dianmeter (D) and
spacing (C). In a nethod for applying application fluid by relatively

moving a basgp@at eklal iWaakeiovibly Qe‘b%@%o‘ﬂﬁt_e‘f@.ﬁ;tﬂ %!ezlé%rr{] rildds are

[
formed on the surface theréof and™ a die provided facing the base materi al

whi | e disgeiddivigrt @l gty Tl droncrnddirétt i te oduséscharge orifices
provided on the die, thereby applying application fluid to selected

grooves Higineen drte Wafiddittabddrdeler i HThdhhg A IR € d@kal L6
relative velocity (V) between the base - 40 material and die and the

di schar ger iedvasat tthdny ) the ddeticyiplbaaatian fine dafd ofbdtned dischar ge

orifices of the die preferably satisfy the conditions of 0 < Vv S 1. The

f ol | ow rtjirexctal e gmrigpdaidy ariirefaraledexgesrioical eafrbsentivsyent i on.
and a die provided facing the base material, while |
discharging application fluid from multiple discharge
orifices provided on the die, thereby applying application
fluid to 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 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 enbompassed by the vertical barrier ribs and
horizontal barrier ribs of the base material, preferably
satisfy the conditions of D + Hh < C by stipulating the
diameter (D) and spacing (C).

| In a method for applying application fluid by

relatively moving a base material wherein stripe-shaped
vertical barrier ribs are formed on the surface thereof and
a die provided facing the base material while discharging
application fluid from a plurality of discharge orifices
provided on the die, thereby applying application fluid tb
selected grooves between the vertical barrier ribs of the

base material, the relative velocity (V) between the base



Fig. 5is a perspective view of a die according to the present invention,
and an application apparatus for application fluid using the die. This
application apparatus is an apparatus for formng nmultiple rows of
stripe-shaped application portions of application fluid in a predeterm ned
direction on the upper face of an application-receiving base material 1 (a
plasma display light-emtting substrate in the present exanple). In Fig.

5, the applying apparatus has X slide rails 3a and 3b which extend in the
X-axial direction on an apparatus ba4e 2. An X slide table 4 capable of
sliding in the X-axial direction is provided on the X slide rails 3a and
3b. A driving shaft 5 for sliding the table 4 in the X-axial direction is

engaged widdridie 2he!dde é!?é)lﬁlél dz.g—&?alégé éif‘% 28 e 'éfséﬁ&' in the

X-axial direction by an X-axial notor ase naterlal I s positioned

on the X.ap;saiics&i@blﬂﬁ@r&&@ta@a&&ycwréﬁﬁfMeéu&fIﬂ&b digat e-shaped -

supporting apparatus base7 is provided above the apparatus base 2 so as to

straddl erdferddifly Sy Neha REGH @ tHoaSer 0 hasy Xy séide rails 8a and 8b
whi ch extend in Eﬁe Y-axial direction face on the side 7a at - 41 the near

side. A Y. sl mhe tfallewdneapable @fscdiptitg 0F Prefe¥rad alxaliplee o is
provided on the Y slide rails 8a and 8b. A driving shaft 10 for sliding
t he tablthe® preddmet inwatitalon di rection is engaged with the Y slide table 9
The Y slide table 9 is slid in the Y-axial direction by a Y-axial notor
Fig. 5 is a perspective view of a die according to the
present invention, and an application apparatus for
application £luid using the die. This application épparatus
is an apparatus for forming multiple rows of stripe-shaped
application portions of application fluid in a predetermined
direction on the upper face of an application-receiving 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 in.the X-axial direction
on an apparatus base 2. An X slide table 4 capable of
sliding in the X-axial direction is provided on the X slide
rails 3a and 3b. A dfiving shaft 5 for sliding the table 4
in the X-axial direction is engaged with the X slide table 4.
The X slide table 4 is slid in the X—éxial'direction by an
X-axial motor 6. The base material 1 is positioned on the X
slide table 4 and detachably supported by suction.
A gate-shaped supporting apparatus base-7 is provided
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



11. The X slide table 4, Y slide table 9, etc., make up a first noving
nmeans 29a for relatively noving the die 18 and application-receiving base
material 1 in the application directions (X-axial and Y-axial directions).
Provided on the Y slide table 9 are Z slide rails 12a and 12b whi ch extend
in the Z-axial direction. A Z slide table 13 capable of sliding in the
Z-axial direction is provided on the Z slide rails 12a and 12b. A driving
shaft 14 for sliding the table 13 in the Z-axial direction is engaged
with the Z slide table 13. The Z sltdéltable 13 is slid in the Z-axial

direction, i.e., in the direction of noving the die 18 closer to and away
fromthe base material 1, by a Z-axial notor 15 |linked to Z-axi al

directi Othe ARSA | HAELONA OF JIBANS - £aBIS 9 SEHMUBLITYE NG 1BALlS AP €
configured. The die 18 is attached to the Z'slide tagﬁé 13.7 A" position

sensor -defarledfeddib hbs APSdFidda 0bnt BRe dvesiBdel RPalilg ¥aa%hal sp.
direction is attached to the slide table 9. The position sensor 17 is

novabl y suppbFies shaft SENSUr SURDPGTd | tie shafle 15 1 oided pnidhe upper
face of the - 42 supporting apparatus base 7 in the 1-axial direction. 1-

axi al didecddinros pee brRyed lwvimanhae r fari ahangng ¢ he Thow ngrspeed of
the Y slide table 9 are linked to the Y- axial notor 11. The die 18 is
noved i ntdbilee 19 akd ad1idll rigctiten ¥Y4addial direction by a Y-axial motor
11. The X slide table 4, Y slide table 9, etc., make up a
first moving means.29a for relatively moving the die 18 and
application-receiving base material 1 iﬁ the application
directions (X-axial and Y-axial directions).

Provided on the Y slide table 9 are Z slide rails 12a
and 12b which extend in the Z-axial direction. A 2 élide
table 13 capable of sliding in the Z-axial direction is
provided on the Z slide rails 12a and 12b. A diiving shaft
14 for sliding the table 13 in the Z-axial direction is
engaged with the Z slide table 13. The Z slide table 13 is
slid in the Z-axial direction, i.e., in the direction of
moving the die 18 closer to and away from the base material
1, by a Z-axial motor 15 linked to Z-axial direction
position control means. Thus, second moving means 29b are
configured.

The die 18 is attached to the Z slide table 13. A
position sensor 17 for detecting the position of the die 18
in the Y-axial direction is attached to the Y slide table 9.
The position sensor 17 is movably supported on a sensor

supporting shaft 16 provided on the upper face of the



di scharges application fluid fromnultiple discharging orifices 18a

provi ded at predetermned intervals in a generally straight line on a

di scharge orifice formng nenber 32 of the die 18, and forms nultiple rows
of application stripes 19 on the base material 1. Note that the discharge
orifices 18a may be arrayed at equal intervals, but also nay be forned
wherein the intervals are be changed at predeterm ned cycles. Fig. 6
illustrates around the die 18, viewing the application apparatus shown in
Fig. 5 fromthe X-axial direction.-Adamera 22 attached to the Z slide
table 13 takes an image of a representative recess 21 on the base -
material 1, the X slide table 4 is noved wwth an X-axial position control

uni t 24 gigpcrrti P {1 TbAYOOL S Nhe Ul dx it NLEOMSA Ol ¥5 made such
that the é%%terlg?gﬁ%e representative ré%ess:al and the center of a

repr esend;atdy Qi SEied Mperd fdaiftdip mfadd el fod &g arporsli ng to the

“representative recess 21 match. That is to say, as showmn in Fig. 7, the

di f f er engeriivg bgjeEros Nehd NG e b1 eaprasentalkaE tecass ¥1 of the
base material 1 and the - 43 <center of the cursor 50 for inmage processing

i s correntiafd motowving the X slide table 4 in the X--axial direction. Note
that the aforenmentioned recess 21 is a recess 21 at the center in the
recess array Ttier ddiel A8. 1Al soveldhdn rthpr dsaxtial ddb rdictdlodw da @id. & 18a is
a discharge orifice - :

discharges application fluid from multiple discharging

orifices 18a provided at predetermined intervals in a

generally straight line on a discharge orifice forming

member 32 of the die 18, and forms multiple rows of

application stripes 19 on the base material 1. Note that

the discharge orifices 18a may be arrayed at equal 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 Fig. 5 from the X—exial
direction. A camera 22 attached to the Z slide table 13
takes an image of a representative recess 21 on the base
material 1, the X slide table 4 is moved with an X-axial
position control unit 24 via an image position processing
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 21 match. That is to say, as shown in

Fig. 7, the difference AX between the image of the

representative recess 21 of the base material 1 and the



18a at the center in the array direction. Setting the representative
recess 21 and representative discharge orifice 18a respectively to a
recess 21 and discharge orifice 18a at the center in the array direction
of each allows positional offset between the centers of the recess 21 and
di scharge orifice 18a at the ends in the array direction to be suppressed
toamnmm Fig. 8 is a vertical cross-sectional diagramof the die 18.
The die 18 has an application fluid reservoir formng nmenber 31 wherein an
application fluid reservoir 30 is #fo#8ed within, and a discharge orifice
formng nenber 32 and 1id nenber 33 which are nutually fit wth the nmenber
31. Note that the nenbers 31, 32, and 33 may be pomerfully joined one to

anot her Sﬁh%ﬁ g:nﬁ)% I ts,
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application f reservolir 30, and a conpressed air supply opening 37 for
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application fluid reservoir 30. One end of a gas pressure conducting

channel 238 i MRchtef i RiHRE fe%édd"%@éi:ahp divee GOMoH £SSBGs &l rerdippl y openi ng
37. The other end of the gas pressure conducting channel 387is opened to

a gas pregstdfeititica 4 dthdife HeSsilde P NY LA iddhArdSioRi£58dIr €.
Openi ng/ cl osi ng neans 39 forned of a

18a at the center in the array direction. Setting the
representative recess 21 and representative discharge
orifice 18a respectively to a recess 21 and discharge
orifice 18a at the center in the array direction of each
allows positional offset beiween the centers of the recess
21 and discharge orifice 18a at the ends in the array
direction to be suppressed to a minimum.

Fig. 8 is a vertical cross-sectional diagram of the die
18. The die 18 has an application fluid reserveoir forming
member 31 wherein an application fluid reservoir 30 is
formed within, and a discharge orifice forming member 32 and
1id member 33 which are mutually fit with the member 31.
Note that the members 31, 32, and 33 may be powerfﬁlly
joined one to another by welding, diffusion joining,
adhesion, tightening with bolts, and so forth. The lid
member 33 1s provided with an application fluid supplying
opening 35 for supplying application f£luid 34 into the
application fluid reservoir 30, and a compressed air supply
opening 37 for sending compressed air into a space portion

36 formed above the application fluid reservoir 30.



direction swtching value are provided to the gas pressure conducting
channel 38, and the space portion 36 and gas pressure source 40

comuni cate or are cut off by opening/closing switching of the
openi ng/ cl osi ng neans 39. Upon the space portion 36 and gas pressure
source 40 conmmunicating, conpressed air is sent into the space portion

36, the internal pressure of the space portion 36 rises, and accordingly,
a predeterm ned amount of application fluid 30 is discharged fromthe

di scharge orifice 18a. The openingfchhdsing neans 39 detect the relative
position of the discharge orifice 18a. of the die 18 and the base materi al
1, and the timng for opening and closing is controlled by position

det ecting anged) SEAACHE oL YA Prldd P AR AU WharlglL 1 b s, or

controlling the timng of openi ng/ cl osi ng aces
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di scharge orifices 18a are provided wthin the a

30, as siWbiHeFidha SF ath Ridks Preddibtd %&ncﬂﬁ%@ﬁ%%hﬁﬁeﬁrﬁéwf@ at equal

intervals followng the array direction of the discharge 45 orifices 18a.

Though tdisertd@ces & lgdvfresfirs Waliréd 066 -hSehid s$@Fd sippaeed esent
exanpl e, the shape is not restricted to this, and may be forned as
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braces 41 and application fluid reservoir form ng nenber 31 may be
direction switching value are provided to the gas pressure
conducting channel 38, and the space portion 36 and gas
pressure source 40 communicate or are cut off by

. opening/closing switching of the opening/closing means 39.

Upon the space portion 36 and gas pressure source 40
communicating, compressed air is‘sent into the space portion
36, the internal pressure of the space portion 36 rises, and
accordingly, a predetermined amount of application fluid 30
is discharged‘from the discharge orifice 18a. The
opening/closing means 39 detect the relative position of the
discharge orifice 18a of the die 18 and the base material 1,
and the timing for opening and closing is controlled by
position détecting and discharge controlling means not shown
in the drawings, for controlling the'timing of the
opening/closing means 39.

Braces 41 extending in a direction orthogonal to the
array direction of the discharge orifices 18a are provided
within the application fluid reservoir 30, as shown in Fig.
8 and Fig. 9. Multiple braces 41 are arrayed at equal

intervals following the array direction of the discharge



fastened by bolts 48, as shown in Fig. 10. O-rings 49 are introduced at
the plane of contact between the braces 41 and nenber 31, securing sealing
for that portion. Though the present exanple illustrates a type wherein a
space portion 36 is forned within the die 18, the present invention can

al so be applied to a type of die wherein there is no space portion 36 and
the application fluid 34 fills the interior or the die. Fig. 11 is a
detailed view of the recess 21 forned on the base material 1 from above.

Fl uorescent substance paste 27 (appl#Bation fluid 34) of one of the colors
of red, blue, or green, is filled in the recess 21, and recesses 21 forned
of barrier ribs 25 (vertical ribs) at a predetermined pitch stop at the

end of tde; £ S aysé’?”h%h%igglfl?é Drifled UIMHaRd o LIWFASREAYsOM | on 26.

Wth the present exanple, I cation fl of the same col or can be

appl i ed deceVeHy1 £ didk OO Sprdsed® ShaNhd N FAd- Accogglingly, the
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orthogonal to the barrier ribs 25, so - 46 that recesses 21 are formed in

the shapsg@ires) aringeprodiids | endrasendraxani Bso Preevidcextending in a
direction orthogonal to the array direction of. the discharging orifices

18a are gmd\apelti ¢oride £opid apddarvoit U slenibise mvaibe 303 DimdPeneli e 18, so
pressure-resi stant ,

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 portion. Though the
present example illustrates a type wherein a space portion
36 is forméd within the die 18, the present invention can
also be applied to a type of die wherein there is no space
portion 36 and the application f£luid 34 fills the interior
or the die.

Fig. 11 is a detailed view of the récess 21 formed on
the base material 1 from above. Fluorescent substance paste
27 (application fluid 34) of one of the colors of red, blue,
or green, is filled in the recess 21, and recesses 21 formed
of barrier ribs 25 (vertical ribs) at a predetermined pitch
stop at the end of the display portion and are not formed on
a non-display portion 26. With the present example,
application fluid of the same color can be applied to every
third recess 21, as shown in Fig. 12. Accordingly, the
pitch of the discharge orifices 18a is.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



strength with regard to internal pressure in the array direction of the

di scharging orifices 18a of the die 18, 1i.e., in the wdth direction of
the die 18 can be markedly inproved, so deformation and the |ike of the
die 18 can be effectively prevented and application fluid can be uniformy
applied onto the base material 1. Al so, the braces 41 are di sposed at equal
intervals in the direction followng the array direction of the

di scharging orifices 18a, so pressure-resistant strength with regard to
internal pressure over the entire Fodgitudinal direction of the die 18 can
be uniformly inproved. Al so, according to the structure wherein braces 41
such as with the present exanple are provided, increases in costs can be

mar ked| ytﬂfﬂ%@@eé&&%?éﬁié%of‘%%é&rfx?nﬂﬁguéélgéﬁggéf éfhfég{é{.‘%éef‘e menber s
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Al so, increased wei ght e suppressed, and detachi ng "and nounti ng wor K.

for the @igecilforsadirfitoddriel e85! Bhe arfdy &lSectfodNgeFige 14 illustrate a
die accordiﬁé to a second exanpléed?rt%% pres%nto?nventlon. Wth the

present de¥cidt@ing "ecffcdd LOAPAEES &Pﬂaé&aééoené'abgliééﬂe{mr form ng
menbers 44 which forman application fluid reservoir , and a di scharge
orifice fouid nges@fReir 490 abEl Bnéidie 18, so pressure-resistant
strength with regard to internal pressure in the array
direction of the discharging orifices 18a of the die 18,
i.e., in the width direction of the die 18 can be markedly
improved, so deformation and the like of.the die 18 can be
effectively prevented and application £luid can be uniformly
applied onto the base material 1.

Also, the braces 41 are disposed at equal intervals in
the direction foilowing the array direction of the
discharging orifices 18a, so pressure-resistant strength
with regard to internal pressure over the entire
longitudinal direction of the die 18 can be uniformly
improved.

J Also, according to the structure wherein braces 41 such
as with the present exaﬁple are provided, increases in costs
can be markedly reduced in comparison with configurations
wherein the members making up the die are formed thicker in
order to improve the pressure-resistant strength with regard
to internal pressure of the die. Also, increased weight can
be suppressed, and detaching and moﬁnting work. for the die

18 can be made easier.



menber 46 nmutually joined with the menbers 44. Braces 47 extending in a
direction orthogonal to the array direction of the discharge orifices 42a
are provided within the application fluid reservoir 43. Miltiple braces
are formed integrally with the application fluid reservoir formng _
menbers 44, and arrayed following the direction of array of the discharge
orifices 42a. Wth the present exanple as well, the pressure- resistance
strength with regard to internal pressure of the die 42 can be uniformy

i mproved along the direction of arrag§7of the discharge orifices 42a, so
deformation of the die 42 can be prevented while suppressing increased

wei ght and increased costs. Also, with the present exanple, the braces 47

are formed iggieonal L aiply {19 aRALSGALAN f i Jeagiaaly o i ng

menbers 44, so’increase in-“the nu parts  making up 7t he dte 42 can be

prevent ethodii | ScddBioVdH %(égep @biﬂx}éqtférbt hey i@ f‘%eg@rﬁ&éi me of

assenbly, and so ftorth. anot her pref €rabl e exanp € present -
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exanpl e of the overall configuration e application apparatus for

appl i catd i fd g ikbrserd N GH oK NP 5 AP p BXGHPL 6 ANk RaFdd&id @ity the
overall configuration of the application apparatus for applyilng
appl i cat4d®mdn dddlidl discharge orifice forming member 45 and a 1id
member 46 mutually joined with the members 44. Braces'4f
extending in a direction orthogonal to the array direction
of the discharge orifices 42a are provided within the
application fluid reservoir 43. Multiple braces are formed
integrally with the application fluid reservoir forming
members 44, and arrayed following the direction 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 uniformly improved along fhe direction of
array of the discharge orifices 42a, so deformation of the
die 42 can be prevented while suppressing increased weight
and increased costs.

Also, with the present example, the braces 47 are
formed integrally with the application fluid reservoir
forming members 44, so increase in the number of parts
making up the die 42 can be prevented, while improving the
handlability of the die 42 at the time of assembly, and so

forth.

Next, another preferable example of the present



to an uneven base material (e.g., a plasnma display panel base material)
w Il be described. Fig. 15 is an overall perspective view of an

application apparatus for application fluid according to an exanple of the
present invention, and Fig. 16 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 exanple of an application apparatus enployed
i n manufacturing the plasma di spl ay-péd8el according to the present

I nvention. This apparatus has an apparatus base 202. A pair of guide
groove rails 208 are provided on the apparatus base 202, and a table 206

or ovf dec SRR Sl e BB By Trnd CLOhd 0614 Mo fBEE: Tol S0a
Wl th UNeVeNngsshor 2 danbie oINARE AlretldiPebndd dileiuid 36 dier eof at a

constant pitch in one tion can be fixed to the t e face by vacuum
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by unshown |ift pins. "Further, the table 206 - _ reciprocal
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| egs 209. A feed screw 210 conprising eedi ng screw nechanism shown in

Fig. 16 extindagietieanch RijgaRit i €er HEHOMPIng g1 208 o £1Moagh a
nut - shaped connector 211 fixed on :

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
example of the present invention, and Fig, 16 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 employed in manufacturing the plasma display panel
according to the present invention. This apparatus has an
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 rails 208. Multiple suction
holes 207 are provided on the upper face of the table 206
such that a base materiél 204 with unevenness formed in the
shape of stripes on the surface thereof at a constant pitch
in one direction can be fixed to the table face by vacuum
suction. Also, the base material 204 rises and descends on

the table 206 by unshown 1ift pins. Fﬁrther, the table 206



the | ower face of the table 206. Both ends of the feed screw 210 are
rotatably supported by bearings 212, and an AC servo notor 216 is further
| inked to one end thereof by a wuniversal joint 214. As shown in Fig. 15,
the die 220 for discharging the application fluid is linked to an el evator
mechani sm 230 and w dt h-direction noving nechani sm 236 through a hol der
222, 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- éBevator nmechani sm 230 so as to be
capable of rising and descending. Al so, a feed screw {not shown} forned of
a ball screwis also rotatably di sposed within this casing, positioned

bet ween 4 r ﬂw%%# el.ev . 8 by a
nut - type:"{l(;qz cﬁtiger dagﬁ";et ,d unshown lﬂé@%r}sg‘iﬁb oﬁinilgé@é%iréﬁ{ecﬁd at the
upper engdigdi ag&%é%fﬂds Sébéhﬂ} el fud ofodr acket 228 can be

arbitrarily I’al se | ower e rotations o Is AC servo notor.

Further, theael@éat Qcr@Rehan %&%&qslﬁgcgn%@a%gt ¥rd% meePanism
wi dt h- dlrectlon novi ng nechani sm 236 by a Y--axial noving bracket 232

(act uat @nownl gy Widf h-18 retd i B¥WEen NE G B8 23 ds d¥ove&ci procal Iy
novi ng the Y-axial nmoving bracket 232 in the width direction of the die,
e, indiles 2svdrl thrfagh o ndbhasipdle dotifect@eh BCreiked Wn t ype
the lower face of the table 206. Both ends of the feed
screw 210 are rotatably supported by bearings 212, and an AC
servo motor 216 is further linked to one end thereof by a
universal joint 214.

As shown in Fig. 15, the die 220 for discharging the
application fluid is linked tc an elevator mechanism 230 and
width-direction moving mechanism 236 through a holder 222,
above the table 206. The elevator mechanism 230 has an
elevator 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 {(not shown) formed of a ball
screw is also rotatably disposed within this casing,
positioned between the guide rods, and is linked with the
elevator bracket 228 by a nut-type connector. Further, an
unshown AC servo motor is connected at the upper end of the
feed screw, so that the elevator bracket 228 can be
arbitrarily raised or lowered by rotations of this AC servo

motor.

Further, the elevator mechanism 230 is connected to the



connector, AC servo notor, etc., necessary for operation, are disposed in
the casing in the sane manner as with the elevator mechani sm 230. The

wi dt h-direction noving nechanism 236 is fixed on an apparatus base 202
with a brace 234. The die 220 is nmade novable in the Z-axial and Y-axial
directions by these configurations. Further, with reference to Fig. 15, an
i nverse-L-shaped  sensor brace 238 is fixed on the upper face of the
apparatus base 202, with a height sensor 240 for neasuring the position
(height) of the apex of protrusions-oB0the base material 204 on the table
206 being attached to the tip thereof. Also, a canmera 272 for detecting
the position of the uneven portions of the base material 204 is attached

cane?abg@g&F§7e r}%gﬂﬁ ned%h%ﬁigﬁrzgéﬁ%EAs p%%@% P 53 . igg’Zgze SO
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on one epga@fet (182 LAP! En2Afiadly &é@@@fén béf‘ 3163, @t shows

an exanpl e of the application apparatus according to the present
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conpressed air are
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
directions by these configurations.

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 height sensor 240 for measuring the
position (heightt of the apex of protrusions on the 5ase
materia; 204 on the table 206 being attached to the tip
thereof. Also, a camera 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 camera 272 is electrically connected to an image
processing device 274, so that change in the position of the
uneven portions can be quantitatively obtained.

Further, a sensor 266, for detecting the position of
the lower face (discharge orifice face) of the die 220 where

the discharge orifices 224 are in the direction



supplied to the die-220 and di scharged. The die 220 has an application
fluid reservoir 277 for storing application fluid within, and has a space
portion 276 above the fluid |evel of the application fluid. The space
portion 276 has connected thereto a pressurized air supply hose 281, a
pressurized air control valve 282, -a deconpression valve 284, and a
pressurized air source 286, so that pressurized air of an arbitrary
pressure can be supplied. The presswigged.air control valve 282 is
controlled so as to open and shut by an universal controller 260. The
pressurized air control valve 282 is controlled to the open state when
appl yi ng the aPpIication fluid, so that the application fluid 242 is

di scharg&? ondbge table 298 245 ByovAdesy sssiong emgt @ of t he
pressuri to the space portlon 276 within the die 220. The
dianeterigﬁ % $§'31§§nsfidgﬂ%ﬁﬁ B&4set to between 10 to 500 m
according to dth gf ﬁgﬁly ng the ig ication fluyid, Wth retard to
the die 220, €r|8 5 ﬁeaﬂlﬁxaﬂP ePEbFYec3RPEECBEERBY by renovi ng

app i Lgt.g’g’ F i rﬁl?‘ﬁeec SR F b davend Loncn wibhe HGE b ng
has det Go0, Rg%gﬁi Fel B RRATNS ARR S soPrea B SR i
the die 229 Wikaowh %%%F%Sb'Q%ot%Sd?%REb%%&b%ﬁ. The die 220 has an
_applicafion 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 has
connected 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 pressurized air
control valve 282 is controlled so as to open and éhut by an
universal controller 260.‘ The pressurized air control valve
282 is controlled to the open state when applying the
application fluid, so that the application fluid 242 is
discharged from the discharge orifices 244 by the pressing
force of the pressurized air supplied to the space portion
276 within the die 220. The diameter of the discharge dies
244 should be set to between 10 to 500 um, according to the
width of applying the application fluid.
With retard to the die 220, the interior of the die
preferablj can be opened by removing the 1id 280, so as to

enable cleansing work.



fluid. Using non-contact detecting means for detection of the anount of
application fluid within the application fluid reservoir 277 of the die
220 can prevent soiling by the application fluid. A sensor 288 or
detecting the fluid Ievel height of the application fluid is provided as
the non-contact detecting nmeans. The sensor 288 is electrically connected
with the universal controller 260, with the universal controller 260
controlling the supply device control§gr-258 according to the detection
signals thereof. Also, an arrangenent may be nmade wherein the sensor is
not directly fixed to the die 220, but rather is fixed to a sensor
br acket (onitgﬁq in th% dramﬁga} whi.ch i s a _separate _nenber, which neans
C

that the sensdfe288°P%:§fsAR FfaFFQEdflP&daW@éHéSaFEGWQ%feQZQVSE at th?
“ti | ' ' t rf orm adj ust nen
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ggngrgeféﬁ?or . annxifﬁaq?e lui d.. ev Ilhe? hté?§1 | s ’ijf r. according to
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of detection range.
the amount of application f£luid within the application fluid

reservoir 277 of the die 220 can prevent soiling by the
application fluid. A sensor 288 for detectiﬂg fhe fluid
level height of the application fluid is provided as the
non-contact detecting medns. The sensor 288715 electrically
connected with the universal controller 260, with the
universal controller 260 controlling the supply device
controller 258 according to the detection signals thereof.
Also, an arrangement may be made wherein the sensor is not
directly fixed to the die 220, but rather is fixed to a
sensor bracket (omitted in the drawing)} which is a separate
member, which ﬁeans that the sensér.288 is constantly fixed
to a separate member even at the time of replacing the die
220, so there is no need to perform adjustment such as
positioning the sensor each time the die is replaced. The
sensor bracket is preferably capable of moving adjustment in
the height direction of the sensor 288 and fixable at an
arbitrary position, taking into consideration that detected

fluid level height levels differ according to the form



In this case, preferably, a transparent plate is attached to the die 220,
gi ving consideration so that the fluid |l evel can be detected. Connected to
the die 220 are a filter 247, application fluid supply hose 246,
application fluid supply flow adjustnent control valve 248, and
application fluid tank 297. The application fluid 242 is stored in the
application fluid tank 297, and connected to the pressurized air source
250 vi'a the pressurized air control vagye-254. Also, in the above exanple,
signals fromthe position sensor 268 for detecting the novenent position
of the AC servo notor 216 for driving the table 206, the actuators 291

it i FEEEEE RS AR S92 an Jitk (i %erc%%&'%v?f%a%‘%"-s. anals
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Al 8, an arr enment
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capabl e of measurenent e use or the elg sensor , such~as
non- ContQﬁItﬁﬁ%S%%%@ﬁ”bf@ﬁ@%&ﬂ&?,n%ﬂﬁ¥ﬂﬂéparent plate is attached to
the die 220, giving consideration so that the fluid level
- can be detected.

Connected to the die-220 are a filter 247, application
fluid supply hose 246, application'fluid supply flow
adjustment control wvalve 248, and application fluid tank 297.
The application fluid 242 is stored in the application fluid
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
sensor 268 for detecting the movement position of the AC
servo motor 216 for driving the table 206, the actuators 291
-and 293 (e.g., AC servo motors) for the elevator mechanism
230 and width-direction moving mechanism 236, and further,
the table 206, signals from respective X and Z axial linear
sensors (not shown)} for detecting the operating position of
the die 220, are input to the motor controller 262. Also,
instead of using the position sensor 268, an arrangement may
be made wherein an encoder is embedded in the AC servo motor

216 and the position of the table 206 is detected based on



ultrasound, etc., contact neasurenent types using dial gauges,
differential transforners, etc., and so forth. Al so, detecting means for
detecting the relative position of the discharge orifices 244 of the die
to the recesses may be configured of an i mage processing device _using
cameras for individually deteeting the recesses on the base material and
the -di scharge dies. Next, exanples will be illustrated relating to the die
according to the present invention. JThe4 1s to say, the above-described
die 220 and the application fluid supply unit connected thereto may have
the follow ng configurations. Fig. 17 illustrates a vertical
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gauges, differential transformers, etc., and so forth.

Also, detecting means for detecting the relative
position of the discharge orifices 244 6f the die to the
recesses may be configured of an image processing device.
using cameras for individually detecting the recesses on the
base material and the discharge dies.

Next, examples will be illustrated relating to the die
according to the present invention. That is to say, the
above-described die 220 and the application fluid supply
unit connected thereto may have the following configurations.

| Fig. 17 illustrates a vertical cross-sectional view of
a die 301 according to an example of the present invention.
Multiple application £luid supplying openings 302 are
provided to the die 301, and the application fluid supplying
openings 302 are connected tQ pipes forming a tournament-
ladder-shaped channel 303 upstream therefrom. Accdrdingly,
at the time of supplying application £luid 305 to the
application fluid reservoir 304 of the die 301, the

application fluid 305 can be uniformly distributed from the



application fluid reservoir 304 fromthe discharge orifices 307, is
provided to the |lid 306 of the die 301. The multiple discharge orifices
307 -are arrayed in a straight Iline, and the nultiple application fluid
suppl ying openings 302 are arrayed in a straight line generally parallel
to the direction of array of the discharge orifices 307. Fig. 18
illustrates a die 311 wherein the tips of the application fluid supplying
openi ngs 312 are shaped in the forns f pipes, with the tips thereof
imrersed in the application fluid 305. Thus, air bubbles can be prevented
frombeing mxed into the application fluid at the time of supplying the
appllcatlon f.l uid the intervals betmeen adj acent application fluid

suppl yi n§ narfé'u SRR OéPIIlceeql?é’I W3 bensuppddesh indiy 311,
pply
t aki ng |%P_ ﬁ§| ratl%ﬂueﬁg fl at ness 2? gf Ilcatl n fluid | evel
hei ght. A"So2% oOREVI9 ﬂire 0 tegddi9fcat i on
fluid su | n|n S cannot b de e uaI I.n Qasiﬁﬁﬁgggeln t he
nunber %aapp %&ﬁ n% Spfnlngﬁp Ea %ﬁ%ﬂi? ﬁ?ﬁﬁwaﬁﬁd or wherein
the nunber s e byt .| g&] I uni_for naqﬁgt | adder -
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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 array of the discharge orifices 307.
Fig. 18 ‘illustrates a die 311 wherein the tips of the
application 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 application fluid at the time of
supplying the application fluid. Also, the intervals
between adjacent application fluid supplying openings are
preferably all equal with the dies 301 and 311, taking into
consideration the flatness of the application fluid level
height. Also, in the event that the intervals between the
application fluid supplying openings cannot be made equal,
or in cases wherein the number of application fluid
supplying openings is an odd number or wherein the number is

even but is a multiple of 3 so a uniform tournament-ladder-



Fig. 19 illustrates a die 321 wherein the tournanent- |adder-shaped channel
323 upstreamfromthe application fluid supplying openings 322 is forned
by applying plates 324 with, grooves formed -thereupon, one to another.
Wth pipes such as described above, cleansing the inner walls of the
pi pes becones difficult in the event that the pipes are long, but with
pl ates 324 havi ng grooves forned thereupon, these can be di sassenbl ed and
cl eansed,, so cleansing is easy, regaggless of the |ength of the channel.
The application fluid can be uniformy distributed wthin the application
fluid reservoir 304 by supplying the application fluid through
tournanen&ﬁ* der-sha ed channels 303 and _323 such as descri bed above, so
~a uniform %‘%1 NP &g nddie MEsHSURe diofhgage beri fi ces
307. Flg ustr es e 331 prOV|ded wi th a suppl f | ow adj ust ment
control a&l"%\/ adléﬁ rfdlrﬂ"f feld "é&;ﬂq'czhy anging ol yi ng
openi ngs for st ment contr of 1 flow of the application
f1 ui d. Thghaﬂd"eeglr elee t p%lﬂ@jﬂrb? ’?Sﬁe %pﬁ‘?‘“l’?gmﬁﬁéﬁ“ﬁg?ﬁenfoEoﬁFF’g leyal ve
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ladder-shaped channel 323 upstream from the application

f£luid supplying openings 322 is formed by applyiﬁg plates

324 with grooves formed -thereupon, one to another. With

pipes such as described above, cleansing the inner walls of

the pipes becomes difficult in the event that the pipes are

long, but with plates 324 having grooves formed thereupon,

these can be disassembled and cleansed, so cleansing is easy,

regardless of the length of the channel.

‘The application f£luid can be uniformly distributed

within the application fluid reservoir 304 by supplying the

application fluid through tournament-ladder-shaped channels

303 and 323 such as described above, so a uniform discharge

amount can be obtained from the discharge orifices 307.

Fig. 20 illustrates a die 331 provided with a supply

flow adjustment control valve 333 provided upstream from the

application fluid supplying openings 332, for adjustment

control of the supply flow of the application fluid. The

degree of opening of the supply flow adjustment control

valve 333 can be controlled by electric signals, and the



Accordingly, the application fluid supply flow fromeach of the
application fluid supplying openings can be changed, at each occasion of
supplying to within the application fluid reservoir 304 as shown in Fig.
21, or over tine for each instance of supplying as shown in Fig. 22, so
the position where the application fluid nmerges within the application
fluid reservoir 304 can be oscillated (noved), so that application
irregularities do not occur. As shown g the . figures, the valve 333 is
capable of oscillating the nerging positi-on even though it is only at one
side of the adjacent application fluid supplying openings. Fig. 23
Illustrates a die 341 wherein the nultiple _application fluid supplying

openi ngs 3¢8xes O5opedddy Hheradfo 1§ saEnoddsdhdvoithe swpndy) dévddeand.
(r)), and cqonnected _w th_a tournanent-| adder-shaped channel 343. Supply
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- the application fluid supplying openings can be changed, at
each ‘occasion of supplying to within the application fluid
reservoir 304 as shown in Fig. 21; or over time for each
instance of supplying as shown in Fig. 22, so the position
where the application fluid merges within the application
£fluid reservoir 304 can be oscillated (mbved), so that
application irregularities do not occur. As shown in the
figures, the wvalve 333 is capable of oscillating the merging
position even though it is only at one side of the adjacent
application fluid supplying openings.
Fig. 23 illustrates a die 341 wherein the multiple
application fluid supplying openings 342 are divided into
two groups (groups of @ and @, and @ and @), and connected
with a tournament-ladder-shaped channel 343. Supply flow
adjustment control valves 344a and 344b are connected to
each of the two groups. The degree 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.



device controller 258. In the case of supplying fromD, O, (c), and (r),

si mul t aneously, places where the application fluid nmerges (interfaces)
occur between each of the application fluid supplying openings, but as a
counterneasure, first, supplying from(r) and O al one causes a nerging

pl ace to occur between (r) and O but there is no supply fromand (r), so
the application fluid flows toward (r) and-(r) over tine, and the interface
where (r) and O nmerge al so noves and.igg -blurred. This does away wth
application irregularities. However, in the event that supply is nmade from
(r) and O alone indefinitely, the application fluid does not readily flow
I f the VISCOSIt thereof is high, so the appllcatlon fluid at the O and
(r) sidel 'rﬁ?\'/l‘PB&ﬁf CHn Pre MECE §impiidianacislyr £H0my TOUT SLas@se T t he
(r) and O S|i? %nd t he O and r) S|de mhereby faulty applic t|on ccurs.
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In the case of supplying from @, @, ®, and @,
simultaneously, places where the application fluid merges
(interfaces) occur between each of the application fluid
supplying openings, but as a countermeasure, first,
sﬁpplying from @ and @ alone causes a merging place to
occur between @ and @, but there is no supply from @ and @,
sd the application fluid flows toward @ and @ over time,
énd the interface where O and @ merge also moves 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 the 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
@ side, whereby faulty application occurs. Accordingly, to
prevent this, the supply 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



Fig. 25 illustrates a die 351 wherein the nultiple application fluid
suppl yi ng openings 352 are alternately divided into two groups (groups of
CD and CD, and (c) and (r)), and connected with tournanent-| adder-shaped
channel s 353a and 353b. Supply flow adjustnent control valves 354a and
354b are provided to each of the two groups, and to the upstream side
where these nerge. These supply flow adjustnent control valves 354a and
354b may be supply flow adjustment cogyrol valves of fornms such as shown
in Fig. 23, or may be controlled by pressurized air control valves 354a
and 354b" wherein the opening and closing of the valve is controlled by

pressurlzed ai r__and ,t.he pres uri zed alr controls the opening and cl osi ng
by el ect S Qb sﬂﬂéuﬁ Fgation l%E%%?ﬁ?ﬁbF§egfQﬁrnBFa€€§uﬁay be

lied I b d f I
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application fluid supplying openlngs 352 are alternately
divided into two groups (groups of ® and @, and @ and @),
and connected with tournément—ladde:-shaped channels 353a
and 353b. Supply flow adjustment control valves 354& and
354b are provided to each of the two groups, and to the
upstream side wﬁere these merge. These supply flow
édjustment 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 opening 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 Fig. 25. Accordingly, four places may be supplied
simultaneously, or supply may be repeatedkfrom one group
alone, such as from ©® and ® alone, 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.



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 flatness of the fluid I evel height. Particularly,
positioning the application fluid supplying openings of one group at the
mergi ng position of the application fluid of the other group is effective,
since the nerging position can be perturbed even nore. Fig. 26 illustrates
a die 361 provided with a sensor 362 ggr-detecting the anount of
application fluid within the application fluid reservoir 304 (the fluid
level with the present exanple). Qher configurations are essentially the
sane as those shown in Fig. 23. The sensor 362 is electrically connected
with a ulffsat (ﬁ%ﬁlﬂﬂqég the sUpPl¥ 4 Mmadeefsom dhe Aenldcaddabont r ol s

t he suppl V|ce cqntroller 58 according to the electric si nals t her eof .
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dependi NG iQted 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,
positioning the application fluid supplying openings of one
group at the merging position of the application fluid of
the other group is effective, since the merging position can
be perturbed even more.

Fig. 26 illustrates a die 361 provided with a sensor

362 for detecting the amount of application fluid wifhin the
application fluid reservoir 304 (the fluid level with the
present example). Other configurations are essentiélly the
same as those shown in Fig,. 23. The sensor 362 is
electrically connected with a universal controller 60, and
the universal controller 60 dontrols the Supply device
controller 58 according to the electric signals 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 (replenishing}

application fluid, with the application apparatus.



the difference between the upper limt and lower limt, this nethod is a
nmet hod wherein a relatively |large anount of application fluid is supplied
wi th one supplying action, and change can be given to the supply flow from
the application. fluid supplying openings over tine during one supplying
action wth a die such as showm in Fig. 20, so the nerging position does
- not stay at a constant position, and application irregularities do not
occur. Also, -as separate nethod, theregqjs. a nmethod wherein a nmanagenent
value for the anount of application fluid within the application fluid ‘
reservoir 304 is set, with supplying started at the point of falling bel ow
t he managenent val ue and stopping at the point of exceeding it. Wile
dependi ng orCRRemaRBedt WoEh pRLFcaPPaRatEst he baseeknfBr FAPSFt hambkount of
di scharge fromthe die), .this nethod is a _nmethod  wherein _application fluid
i s suppl VB&9Pna3% AevEEpARAL JRLUS doF tdSerTont3ef appdicatdoan
application_acti, .eng ,_and .change n_.he given to the supply flow from
the appFﬁE '8ﬁ%gﬁai %§UBBP Fﬁﬁ%d%@n%ﬁﬁg%ngﬁeéaPﬁrégﬁﬁkyﬁﬁg ¥Sction with
a die such_as sho i.n Fi_g. .20, sq_the i-ng - GﬁP i ti,on does not stay
at a conSt&At 5 gﬁ?&ﬁ? g%dt%ﬁpﬁpﬁg Péniﬁaﬂé§§|§F' VE% o 108€%occur. Al so,
wth a di .Su as . ' L. g r \ELg. 25,.1.0 the event that supply
from CD ggal%Dggﬁp%éiﬁgﬁgcﬁgaﬁégcﬁ% F%héfhgﬁﬁ CBhéﬁg peﬁ%&ﬁg Pgr CD and
CD al one}nkS 32E aNeE Betiebd TnaVipper’init and lower limit, this

method is a method wherein a relatively large amount of

application fluid is supplied with one supplying action, and

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

fluid supplying openings over time during one supplying

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

position does not stay at a constant position, and

application irregularities do not occur.

Also, as separate methoed, there is & method wherein a

management value for the amount of application fluid within

the application fluid reservoir 304 is set, with supplying

started at the point of falling below the management value,

and stopping at the point of exceeding it. While depending

on the amount of application to the base material (the

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

wherein application fluid is supplied intco the application

fluid reservoir 304 each time an application action ends,

and change can be given to the supply flow from the

application fluid supplying openings with each supplying

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



times, two tines for exanple, or nore, and this supplying action is
subsequently repeated alternately between the groups, the nerging position
noves each tine, and application irregularities do not occur. The anpunt
of novenent increases as the nunber of continuous tines increases, and
application irregularities do not occur, but taking the flatness of the
application fluid level into consideration, it is even nore preferable

t hat occasions for supply from both ggpups sinultaneously, i.e., from CD
CD, CD, and CD, be periodically narrowed. Al so, for the sensor, there are
t hose for detecting the' quid | evel height of the application fluid

W t hout caont, f or lLe as describ bove,, .such as ] aser type,
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of the application urd arrier ribs extendi Ing in the
times, two times for example, or more, and this supplying

action is subsequently repeated alternately between the
groups, the merging position moves each time, and
application irregularities do not occur. The amount of
movement increases as the number of continuous times
increases, and application irregularities do not occur, but
taking the flatness of the application fluid level into
consideration, it is even more preferable that occasions for
supply from both groups simultaneously, i.e., from ®, @, ®,
and @, be periodically narrowed. |

Also, for the sensor, there are those for detecting the
fiuid level height of the application £1luid without contact,
for example as described above, such as laser type,
ultrasound type, etc., displacement gauges. Also, there is
a method for measuring the weight of the die to detect the
amount of application f£luid within the application fluid
feservoir, and a load cell capable of converting detected
weight into electric signals is preferably used for the
weight detecting sensor.

Further, another preferable example of the present



direction orthogonal to the vertical barrier ribs 101. The relation

‘bet ween the height (H) of the vertical barrier ribs 101 and the height

(Hh) of the horizontal barrier ribs 102 is Hz Hh. Also, lattice-like
grooves 110 are forned 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 enconpassed by the vertical Dbarrier
ribs 101 and the -horizontal barrier rigs 102. On the other hand, the
recess 103 is formed with of apex of the vertical barrier ribs 101 and the
hori zontal barrier ribs 102. Fig. 6 iIIustrates around the die 18, view ng
the appl.icatiqn a s shown_in 5 fromthe X-axial direction. A
represgﬁtlé’tl g’@@' %? (ﬂ?%%bﬁﬁjoﬁ’r é:efq]%enrcrﬁagtéﬁ %acwrﬁsg-anerﬁ Zﬁ
attached to t slide tabl the X slide table 4 is npved with the

X- axi al posit?BnE i8ontr oPPufs §Hr§§°§n°ﬁn§58 EHSFFFGﬁepFo€Q§¥Pn@“unit 23,

2nd the Cader 5T ToRIEA ARG FRltode DO B he die 18
4 t 27

schemat ?%qgt'eé?‘t".tlg‘ﬁ 18 ¥ et it recesss%#&f‘y RedR et cer or

appl i cat ':Eq.'?lz_# Ui %hdt %ggl%f%gz%ll%agrfe'}:e A ﬁfizt f%{f:eql 13 ﬁl#isl pigown in Fig.

5. In Fig conpri ses casin ano e di scharge
direction orthogonal to the vertical barrler ribs 101. The

relation between the height (H) of the vertical barrier ribs

- 101 and the height (Hh) of the horizontal barrier ribs 102
is H =z Hh. Also, lattice-like grooves 110 are formed on the
surface of the subsirate 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 thé horizontal barrier ribs 102. On
the other hand, the recess 103 is formed with of apex 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 table 4 is moved with the X-axial position
control unit 24 by an image position processing unit 23, and
control 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



orifices 418a for discharging application fluid are bored on the |ower
face plate 432 of the casing 431, in single |ine at predeterm ned
intervals. The space 433 within the casing 431 is fornmed with an
application fluid storing portion 434 where the application fluid 430
(fluorescent substance paste 427) is stored, and air space 435 situated
above. A gas pressure conducting hole 437 is provided on the upper face
plate 436 of the casing 431, and one-egql of a gas pressure conducting
channel 438 is connected to the gas pressure conducting hole 437. The
~other end of the gas pressure conducting channel 438 is opened to a gas
pressure source .440 havin ressure. which is maintained at a set pressure.
Openi ng/ HFHGHE UEE QofMaEWrection switch-over valve are

rovided to the ga rressure. conducting.chagnel 438, and the gas space 435
gnd'gas pressEFgg %JP&& 245°h889%ﬁﬁi3§%§18ﬁ aPEOgHT S6F lﬁyangﬂPHgP | 0si ng
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the lower face plate 432 of the casing 431, in single line
at predetermined intervals. The space 433 within the casing
431 is formed with an application fluid storing portion 434
where the application fluid 430 (fluorescent substance paste
427) is storéd, and air space 435 situated above. A gas
pPressure conducting hole 437 is provided on the upper face
Plate 436 of the casing 431, and one end of a gas pressure
conducting channel 438 is connected to the gas pressure
conducting hole 437. The other end of the gas pressure
conducting channel 438 is opened to a gas pressure Ssource
440 having pressure which is maintained at a set pressure.
Opening/closing means 439 formed of a direction switch-over
valve are provided to the gas pressure conducting channel
438, and the gas space 435 and gas pressure source 440
communicate or are cut off by opening/closing switching 6f
the opening/closing means 439. The opening/closing means
439 detect the relative position between the discharging

orifices 418a of the die 418 and the substrate'l, and the

timing for opening and closing is controlled by position



on the substrate 1 from above. Wth the present exanple, application fluid
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
times the pitch of the vertical barrier ribs 425a. Note that the
substrate 1 be without horizontal barri-er ribs 425b, as shown in Fig. 30.
Wth the present exanple, the dianeter (D) of the discharge orifices 418a,
the height (Hh) of the horizontal bargser ribs 425b, and the spacing (C)
bet ween | ower face plate 432 of the die 418 and the bottom face of the
recesses 42la of the grooves 421 satisfy the conditions of D+ Hh < C
(Fig. 31). The paste 427 discharged fraomthe dischargin orifices 418a

mai nt ai n deETHNG G K sFhengs GionfFroliling feanss no & iy therer (Fig.
32). However, as laong as the__relation of D+ Hh < C stands, even in the
event th atwﬁélgspaﬁog: FEPErOLIRg dde FimHE %S e oRerHG/sd9SdnDbar ri er
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| - on the substrate 1 from above. With the present example,

application fluid 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 times the

pitch of the vertical barrier ribs 425a. Note that the

substrate 1 be without horizontal barrier ribs 425b, as

7 shown in Fig. 30. _

With the present example, the diameter (D) of the
discharge orifices 418a, the height (Hh) of the horizontal
barrier ribs 425b, and the spacing (C) between lower face
plate 432 of the die 418 and the bottom face of the recesses
421a of the grooves 421 satisfy the conditions of D + Hh < C
(Fig. 31). The paste 427 discharged from the discharging
orifices 418a maintain the form of the discharging orifices
418a immediately aftef (Fig. 32). However, as long as the
relation of D + Hh < C stands, even in the event that the
paste 427 is applied to the apex of the horizontal barrier
ribs 421b, this will not adheré to the lower face plate 432.

Also, in the event that the discharge orifices ;18a

"have a non-circular shape, the opening dimensions (B) of the |



di scharge velocity (v) of the paste 427 fromthe discharge orifices 418a
must be 0 < V/v ~ 1. As shown in Fig. 32 and Fig. 33. the paste 427

di scharged fromthe discharging orifices 418a bends in the direction of

rel ati ve novenent between the die 418 or substrate 1. Also, in order to
prevent adhesion of the discharged paste 427 to the lower face plate 432,

t he di scharge angle (8) consisting of the discharge velocity (v) and the
movenent velocity (V) of the substratg 1. or die 418 in the application
direction (direction of the arrow) is preferably made as snall as
possi bl e. The di scharge angle (0) may be expressed by tanO = V/v.
Experiment ation has shown that adhering of the paste 427 to the |ower face
109 can géSSPQFSﬁtQELWFFﬁﬁn4ﬂﬁ§ £2ddevwing the dizsstieomordingly, in the
event thaty& < V/v 1, 0 can be kept wthin _the above-described range, so
adhesi on@P lFﬁ§lB&sP§ ¥oe epplicatins Hydd setista, $hes opditioasant ed.
Also, in hgnét paste 427 to fill the groove recesses 42l1la ful

t he appIP a *(Q per unit tine |s = av AV, and accordlngly can
be expressed = al A kept within

t anG, g an b

the above- eg¥§?beﬁlF%n5§ Pr65§n5/$F§FE Seo hﬂhﬁé?ﬁglgﬁ PRE iflste 427 to
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I ess by discharge velocity (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
Qrifices 418a bends in the direction of relative movement
between the die 418 or substrate 1. Also, in order to
prevent adhesion of the discharged paste 427 to the lower
face plate 432, the discharge anglé (6) éonsistiﬁg of the
discharge velocity (v) and the movement velocity (V) of the
substrate 1 or die 418 in the application direction
.(direction of the arrow) is preferably made as small as
possible. The discharge angle (0) may be expressed by tanf
= V/v. Experimentation has shown that adhering of the paste
427 to the lower face 109 can be prevented within the range
of 0° < B = 45°. Accordingly, in the event that 0 < V/v = 1,
6 can be kept within the above-described range, so adhesion
of the paste 427 to the lower face plate 423 can be
prevented.

Also, in order for the paste 427 to f£ill the groove

recesses 42la full, the application amount (Q) per unit time

is Q = a*v = A*V, and accordingly can be expressed by tanf =



that to a substrate w thout horizontal barrier ribs 425b, by the volune of
the horizontal barrier ribs 425b. Paste 427 is applied uniformy to
substrates with horizontal barrier ribs in the sane manner as with
substrates without horizontal barrier ribs, so paste 427 is stacked upon
the recesses 421b imediately after application. However, due to letting
stand for a certain anount of tine (leveling), the paste 427 on the
recesses 421b flows down into the recggses 421a, so the amount filling the
appl i cation grooves between the horizontal barrier ribs reaches the
necessary anount (full). Now, let us say that the anmpbunt of application
per unit_length to the grogves on a substrate wth horizontal barrier ribs

i's Ch, addVi ﬁeadﬁountAc&Prd&ﬁ'ﬁlﬁYoatal ﬁnt &et kepgr yakBdnofhg gbe¥erate wit hout
horizontgl barrier ribs . is . 4, with the groove wwdth as W the
h per ufftBrdhgtn Tepge: if |§ GHA—SWFH sp BApeEHOD A FhenPasAes427Q i n

t he even t hat ere re no_haqri z arrier ribs is Q=W H (Lh + L).

- 68 Ac &%ﬁghﬁwth acg: P é@%eéﬁﬂt & &ﬁﬁﬁﬁptﬁﬁ appllcatlon Ch to the
grooves on a bstrate with Qor zont Earrl ri bs and % nount of

appl i cation C?#ﬁoth Gr 38088 QPEEBSF é?B t BEAPVRE, # n?glabarrier

ribs Cans%%st%é&%eaiﬁg %%rﬁz%ﬂgyfgbarrier ribs 425b may be less by

that to a substrate without horizontal barrier ribs 425b, by
the volume of the horizontal barrier ribs 425b. Paste 427
ie applied uniformly to substrates with'horizontal'barrier
ribs in the same manner as with substrates without
horizontal barrierlribs, so paste 427 is stacked upon the
recesses 421b immediately after application. However, due
to letting stand for a certain amount of time (leveling),
‘the paste 427 on the recesses 421b fiows down into the
recesses 42la, so the amount filling the application grooves
between the horizontal barrier ribs reaches the necessary
amount (full). Now, let us say that thelamount of
application per unit length to the grooves on a substrate
with horizontal barrier ribs is Qh, and the amount of
application to the grooves on a substrate without horizontal
barrier ribs is Q. 1In Fig. 4, with the groove width as W,
the Oh per unit length (Lh + L} is

Qh =W *H* L +W- (- Hh) - Lh.

Also, Q in the event that there are no horizontal
barrier ribs is

Q=W~*H:* (Lh + L).
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ere is the need to set the discharge angle (0) to O =45 in this
well, so with the present exanple, the conditions of 0 < a/(kA) -~
1 are satisfied. Exanples Exanple 1, Conparative Exanple 1 Paste

ng a fluorescent substance powder emtting |ight of blue

ty approxi mately 600 poise) was applied using a substrate having
tical barrier ribs, with the g4dth between the vertical barrier

0.24 mm and the height of the vertical barrier ribs (H =

g four types of dies mﬁth the dianeter (D) of the discharging
na% 0.15 mm and 0.22 mm: Exanpl e
2, CowparatlvécE?gﬁﬁpgli Pﬁgﬁer éoabppﬁéﬂe&ﬁd§Petﬁ@°§aﬁe°€ond|t|ons as

of the die_being

0.12

1 except, for changlng the wwdth (W between the vertical barrier
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%% %. %&%%.%P%ﬂ%%ouEa %%ﬂ%% al barrier ribs can be
expressed by k = Qh/Q

=W H'L+W:* (d-Hh) -Lh]l / [W « H - {(Lh + L)]

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

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

Exémples
Example 1, Comparative Example i

Paste containing a fluorescent substance powder
emitting light of blue (viscosity approximately 600 poise)
was applied using a substrate having only vertical ba;rier
ribs, with the width between the vertical barrier ribs (W) =

0.24 mm and the height of the vertical barrier ribs (H) =

. 0,12 mm, using four t&pes of dies with the diameter {D) of

the discharging orifices of the die being 0.1 mm, 0.12 mm,
0.15 mm, and 0.22 mm.
Example 2, Comparative Example 2

Paste was applied under the same conditions as Example

1 except for changing the width (W) between the vertical

barrier ribs to 0.28 mm.



emtting light of blue (viscosity approxi mately 600 poise) was applied,
with the width between the vertical barrier ribs (W = 0.24 nm the height
of the vertical barrier ribs (H = 0;12 nmm the length in the application
direction between horizontal barrier ribs (L) =1 mm the height of the
horizontal barrier ribs (Hh) = 0.1 nmm and the length in the application
direction of one horizontal barrier rib (Lh) = 0.08 nmm using four types
of dies with the dianmeter (D) of the gfj scharging orifices of the die being
0.1 mnm 0.12 nm 0.15 nm and 0.22 nm Exanple 6, Conparative Exanple 4
Paste was applied under the same conditions as Exanple 5 except for

changi ng_the w dth between the vertical barrier ribs to 0.28 nm
Exanpl e FXappafpPe Was applied under the same conditions as Exanple
5 except for hanging t he mid%h év%fbe ween the vertical barrier_ribs to
0.38 nm The FB8EFt¥a5t 2PRLIGHoVRIBK akPF STt RPBUGRLIANE RS t hEamPEP

Conpar ati.ve_Exanples 1.and .2 are shq i able 1 and_Fig. .34. Also, the
resul ts &f SEREPILECE ERIRFLRS §%Fhﬁﬁggﬁ gwﬁnge%ﬁﬁg HﬁaggFF&ga%xanples 3
and 4 ar aihomn LN TaQIeOZ %nd Fig. 35. As aresult, with the Exanples 1

t hrough 8§, fﬁgférlﬁgs Yo a& effon of paste to the | ower face plate of the

di e, an%x%R%l%a%Eed@migyg@i'%QE&%mbﬁ% §ubstrate in a uniform

Paste containing a flubrescent substance powder
emitting light of blue (viscosity approximately 600 poise)
was applied, with the widih between the vertical baﬁrier
ribs (W) = 0.24 mm, the height of the vertical barrier ribs
(H) = 0.12 mm; the length in the application direction
between hofizontal barrier ribs (L) = 1 mm, the height of
the horizontal barrier ribs (Hh)} = O.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) éf
the discharging orifices of the die being 0.1 mm, 0.12 mm,
0.15 mm, and 0.22 mm.
Example 6, Comparative Example 4

Paste was applied under the same conditions as Example
5 except for changing the width tW) between the vertical
barrier ribs to 0.28 mm. |
Example 7, Example 8

Paste was applied under the same conditions as Example
5 except for changing the width (W) between the vertical
barrier ribs to 0.38 mm.

The results of the above Examples 1 through 4 and the



state with no blank portions. Conversely, with the Conparative Exanples 1
through 4, there was adhesion of paste to the |ower face plate of the die.
Al so, blank portions were observed on the substrate. Here, a = ( D/ 2)
eat A=WHK=1- (Hh/H (Lh/(L +Lh)) - 71 Table 1 W(nmH (m)b (m)a
(m2) A (mmx) a/ AO (degrees) 0.240.120.10.007850. 02880.2727115. 3 Exanpl e

10. 240. 120. 120. 011330. 02880. 392721. 4 0. 240. 120. 150. 017670. 02880. 6135931. 5
Conpar ative 0.240.120.220.038010. 0288133199152. 9 Exanple 1

0. 280. 120. 10. 007850. 03360. 2337513. 2 Exanple

20. 280. 120. 120. 011310. 03360. 336618. 6 0.280.120. 150. 017670. 03360. 5259427 7
Conparative 0.280.120.220.038010. 03361. 1313548. 5 Exanpl e 2

0. 380. 126°T@aggrdye. Exspples2iqgng a5 shown in Table 1 and Fig.

30. 380. 120 120 011310. 04560..2480213. 9 0.380. 120. 150. 017670. 04560. 3875321. 2
Alsc, the results of the above Examples 5 through 8 and

the Comparative Examples 3 and 4 are shown in Table 2 and
Fig. 35. As a result, with the Examples 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
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))



Exanpl e 40. 380. 120. 220. 038010. 04560. 8336239.8 - 72 t Table 2 WH L Rh Lh D
a (m¥) A KKAA kA6 (mm) (mm) (mm) (mm) () (mm) (nmx) (degr ees)

0. 240. 1210. 10. 080. 10. 007850. 02880. 938270. 027020. 2906516. 2 Exanpl e

50. 240. 1210. 10. 080. 120. 011310, 02880. 938270. 027020. 4185322. 7

0. 240. 1210. 10. 080. 150. 017670. 02880. 938270. 027020. 6539633. 2 Conparati ve
0. 240. 1210. 10. 080. 220. 038010. 02880. 938270. 027021. 4067454. 6 Exanple 3
0. 280. 1210. 10. 080. 10. 007850. 03360. 938270. 031530. 2491314. 0 Exanpl e

60. 280. 1210. 10. 080. 120. 011310. 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. 938R+te. 842790. 1835710. 4 Exanpl e

70. 380. 1j210. 10. 080. 129.(Q4 1 310 (QHOPE- Ad879. @)/ 9Q. 283414. S/a g
‘ (degrees)
0.24 0.12 0.1 0.00785 0.0288 0.27271 15.3
Example 1 0.24 0.12 0.12 0.01131 0.0288 0.3927 21.4
0.24 0.12 0.15 0.01767 0.0288 0.61359 31.5
Comparative 0.24 0.12 0.22 0.03801 0.0288 1.31991 52.9
Example 1 ' .
0.28 0.12 0.1 0.00785 0.0336 0.23375 13.2
Example 2 0.28 0.12 0.12 0.01131 0.0336 0.3366 18.6
0.28 0.12 0.15 0.01767 0.0336 0.52594 27.7
Comparative 0.28 0.12 0.22 0.03801 0.0336 1.13135 48.5
Example 2
0.38 0.12 0.1 0.00785 0.0456 0.17224 9.8
|Example 3 0.38 0.12 0.12 0.01131 0.0456 0.24802 13.9
] 0.38 0.12 0.15 0.01767 0.0456 0.38753 21.2
Example 4 0.38 0.12 0.22 0.03801 0.0456 0.83362 39.8




0. 380. 1210. 10. 080. 150. 017670. 04560. 938270. 042790. 4130322. 4 Exanpl e
80. 380. 121. 0. 10. 080. 220. 038010. 04560. 938270. 042790. 8884741.6 - 73 Exanple
9 Wth the die shown in Fig. 8 and Fig. 9, an application fluid reservoir
formi ng nmenber 985 mmin total length, 50 nm in width, 40 nmin height,
with an application fluid reservoir 16 mmin width, and a discharge orifice
formng nenber 985 mmin total length, 20 mnmmin wdth, and 1 mMmin

t hi ckness; were joined by an epoxy adhesive agent, 18 braces 12 nmmin

di aneter 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 fastﬁ, %%vm'th M4 bolts. Alid nenber 985 mm
in totallength 50 mmid width o nin thickness was - fastened by
boltsg, ther eby assenbl i|ng pHdi|jesk Presgummned aaijr af (. 8kadVPa was suppd i ed
from(t he press|fmngPaumdil {mn$URP]| Yom) PRRII NY, SOm@S |t 0 boost the intelngdlrees)
presqure of tho dhFo. 10 [0S [BIRYRT Bloo 161 0TARTIL O Bl TRl S, TF TIEasOTied

using a di al Jd3¥: e act ot Tt oyo—Cofpofratoh GHtrat

| ndi (’Eé‘t 1o H 190391 0-A2 1 51/ &) P 08 _A?B WAL 93830 BB PT‘PP'HH 0.41858) 2eht er
portilon of theltRél¢-A21he ©A]P 08¢ -AEP.01d6T eqizBE}n, 9362 0 Jowrge \wemwsho Ppeerl ijng

of thengirachar ge20fdfik¢er [fanmsng|drenbersso{ormas|aldsve|Exanml £ sbsYeasyr engnt
was [mlggnjad indef the sanme gondltigns as
0.28{0.12 1 0.1]|0.08/0.1{0.00785|0.0336|0.93827/0.03153|/0.,24913 14.0
Example 6 0.2810.12 1 0.1]0,0890,12{0.01131(0.0336|/0.93827/0.03153{0.35874 19.7
0.28| 0,12 1 0.1]0.08[|0.15[/0,.01767]0.0336/0.93827|0.03153(0.56054 29.3
Comparative [0.28]0.12 1 0.1:0.08|0.22|0.03801{0.0336{0.93827(0.03153(1.20578 50.3
Example 4 .
0.38]0.12 1 0.1(0.08(0.1|0.00785|0.0456|0.93827{0.04279(0.18357 10.4
Example 7 0.3810.12 i 0.1/0.08(0.12|0.01131/0.0456)0.93827|0.04279(0,26434 14.8
0.38]0.12 1 0.110.08|0.15|/0.01767|0.0456{0.93827|0.04279{0.41303 22.4
Examp;e 8 0.38)|0.12 1 0.1(0.08]|0.22{0,03801(0.0456|0.93827|0.04279]10.88847 41.6




with Exanple 9 except that the braces where omitted, whereby there was
0. 054 mm bul ging at the center portion of the die - 74 in the |ongitudinal
direction, and there was peeling of the discharge orifice form ng nenber.
Exanple 10 In Fig. 25, four application fluid supplying openings were
distributed on a die 985 nmmin length at 246 nm intervals, divided
alternately into two groups, and each were connected wth stainless--steel
pi pes (inner diameter 8 nmm to form ay4 our nanent - | adder - shaped channel .
Paste containing a fluorescent substance powder emtting |ight of blue
(viscosity approxi mately 600 poise) was then supplied to the die,
alternately sw tching between supplying paste fromthe application fluid
supplyin&m@HEHFhé% of one group and supplying paste fromthe application
fluid supplyinﬂ oEenings of the _other group_for each occasi on upon
applying to Ph&hsiB&t fdfeSheiB, By Fhg- afpPPEatidn Prr@GuPBPLLF@Ei08ccurred
on the sgﬁftr te even after 50 consecutiv suhstrates. .Co rative Exanpl e
6 Appl | CAIHT RESSRYPAT, & CFTORS MRRPET, % T d s At ok RS Ron S Oadmy ¢ b
Exanpl e 10 except that paste was ., continuously .and_ sinultaneously supplied
from four™ & at rbo_r‘P“FlJﬂl"i %?@%&’yiwr’r&hoﬁéhieﬂ%sl}‘"ﬂ%"é’b lé"tlﬁ ped
appl i cat 'r%%e'rr\;o%.%”l%r 'rrﬁ'r{ % %%{:rhr,e%n% at Qlelssclllll%l?c‘tgreato(?'::i.]c J.%Ien%orming '

member 985 mm in total length, 20 mm in width, and 1 mm in

thickness, were joined by an epoxy adhesive agent, 18 braces

12 mm in diameter were arrayed in the array direction of the

discharge corifices at 50 mm intervals as shown in Fig. 10,

and the braces and application fluid reservoir forming

member were fastened with M4 bolts. A 1id member 985 mm in

total length, 50 mm in width, and 10 mm in thickness was

fastened by bolts, thereby assembling a die. Pressurized

air of 0.8 MPa was supplied from the pressurized air supply

opening, so as to boost the internal pressure of the die,

and the amount of deformation of the die was measured using

a dial gauge manufactured by Mitutoyo Corporation (Digimatic

Indicator ID-C112). As a result, there was 0.002 mm bulging

at the center portion of the die in the longitudinal

direction, but there was no peeling of the discharge orifice

forming member.

Comparative Example 5

Measurement was performed under the same conditions as

with Example 9 except that the braces where omitted, whereby

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



the center position of the application fluid supplying openings. - 75

I ndustrial Applicability 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
suppressing increases in weight and increases in costs. Also, with the
application apparatus and application nethod for application fluid using
the die according to the present invenjion, application fluid can be
applied while preventing deformation of the die, so application fluid can
be uniformy applied on the base nmaterial. Also with the die according to
t he present |nvent|on at the tlne of suppl yi ng application fluid such as

f1 uor escéft WFpdengitudisad G & HHF WPeafd inda®thdbfade to
withint plicatio f|UId reserv0|r "by the tournament-| adder - shaped
R sisen PEL i ShS-

channel , on of the application fluid
supplled fronteaﬁg of the appllcatlon fluid supplying openings can be
noved, SO rm di scharge anmount fromthe discharge orifices can be

d, bubpl d,f h | f1uid,
and-faul ty cpBli EABTofoCahOBE. RYBULARLGOR FONBEUPPERGISARBOPRA Y,

app! | cat Ry Mth pu Y o5 Hle 'deBI 1 1BR gt A1 MY bRy B 10 @

interva;s, divided alternately into two groups, and each
were connected with stainless-steel pipes (iﬁner diameter 8
mm)} to form a tournament-ladder-shaped channel. Paste
containing a fluorescent substance powder emitting light of
biue (viscosity approximately 600 poise) was then supplied
to the die, alternately 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 upon applying
to the supstrate, whereby no application irregularities
occurred on the substrate even after 50 consecutive
substrates.
Comparative Example 6

Application was made to a substrate under the same
conditions as with Example 10 except that paste was
continuously and simultaneously supplied from four
application fluid supplying openings, whereby striped
application irregularities occurred on the substrate facing
the center position of the application f£luid supplying

openings.



manner over |long periods of time. According to the application apparatus
and application - 76 nmet hod for application fluid using the die according
to the present invention, high productivity and high quality can be

obtai ned for application to the base material. Al so, with the plasm

‘di spl ay panel base material manufacturing nethod and plasma displ ay
according to the present invention, the above-described application
apparatus and application nethod far gpplication fluid is used, so plasm
display panels with high quality can be manufactured in a stable manner
over long periods of tine, consequently enabling manufacturing with high
productivity, inexpensively. Further, with the application apparatus and
appl i cat L&FUSHEHRdd APHL 3i1dd® on fluid according to the present

I nvention, adhesi_.on of ste to the face where the discharge. orifices of
the die are fOPnBASERAP a phevent ¥dthnthestie aggRRELNIsECapBRI cation f1uid
can be applied.,on the substrate in a uniformmmnner wth nQ b%%ar spots. -

77 CLAl efgng &F@fqa%ﬂnngRE%@%&%%’FPF%%*Q&?&:ﬁﬁ%ﬁEQﬁW%i%ﬂi?r ayed in a
Qopl | cat PERCSHRE S TR e AR SHEESTH G PSRRI ONRE G h br ace
s pr OVidq.%d ciaﬂ tb%e pmein(\t%tdi,og:hfill%i %urp%%%rsvsg.inrg %.%%r%)gs%%d iir}xg wier:lt.ght
and increases in costs. Also, with the application
apparatus and application method for application f£luid using
the die according to the present invention, 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 present 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 reservoir by the
tournament-ladder-shaped channel, and moreover, the merging
position of the application fluid supplied from each of the
application f£luid supplying openings can be moved, so a
uﬁiform discharge amount from the discharge orifices can be
secured, air bubbles can be prevented from entering the
application fluid, and faulty application can be preventéd
from occurrihg. Accordingly, application without
appiication irregularities can be performed in a stable

manner over long periods of time.

According to the application apparatus and application



a direction generally orthogonal to the direction of the array of the

di scharge orifices. 2. A die according to Caiml1, wherein said die
conprises a discharge orifice form ng nmenber whereby discharge orifices
are formed, and an application fluid reservoir form ng nmenber whereby the
application fluid reservoir is formed, said nenbers being nutually
connected. 3. A die according to Caim1, wherein a plurality of said
brace are arrayed in a direction follopng the array direction of the

di scharge orifices. 4. A die according to Claim3, wherein the braces are
di sposed at equal intervals. 5. A die according to Caim1, wherein the
~braces are integrally fornmed with the application fluid reservoir - 78

f or mi ng MeHbeA Ter AbPgildcaldepy ifddgt usdngy e fieo RaqoKdd nde dér i&e f or
storing application fluid; a plurality of discharge orifices externally

openi ng PEEFCPTe 1SS 1g0de hgohs Hredisiivids Gpd fAighy quaddinican Afd a
Dol | cat PERSPER 708 SOBLORIHORCHA Ghoe e MESBLict- wher 6i n each of
o210 PP Cohigs, TLhe SHEPLYLAaOBRLIAS RLRSORRSE B0 o on
101 d 1" R ARGl L Lttfh o YRl e Ly RIS L5 YRR VI 10 1O
present invention, the above-described applicafion apparatus
and application method for application £luid is used, so
plasma display panels with high quality can be.manufactured
in a stable manner over long ﬁeriods of time, consequently
. enabling manufacturing with high productivity, inexpensively.
Further, with the application apparatus and application
method for appiication fluid according to the present
invention, adhesion of paste to the face where the discharge
orifices of the die are formed can be prevented in a sure

manner, so application fluid can be applied on the substrate

'in a uniform manner with no blank spots.



suppl ying openings. 7. A die according to Claim®6, wherein the tips of said
application fluid supplying openings are forned in the shape of pipes, and
the tips thereof are provided so as to be imrersed in the application
fluid within the application fluid reservoir. 8. A die according to Caim
6, wherein said tournanment |adder-shaped channel is configured of pipes. 9.
A die according to Caim6, wherein said tournanent | adder-shaped channel
is configured by applying plates with P _grooves forned.thereupon, one to
another. 10. A die according to Claim®6, wherein a supply flow adjustnent
control valve for performng adjustnent control of the flow of application
fluid supplied is provided upstream from said application fluid supplying
openings. 11. A die according to O &IABIS wherein a supply flow adjustnent
control valve for perform ng adjustnent control of the flow of application
fluid supplied is provided upstreamfrom at |east one of adjacent
application fluid. supplying openings. 12. A die according to C aim6®6,
wher ei n saild pI}‘Utﬁz%":'l'tgl f’-ngaﬁ‘plpilé’éﬁalgéﬁyf oF SN o iE1FeA ded into two

groups, and erein a tournanent-| adder-shaped channel is forned for each

group. 13TTRY§% e G 9eRET Al YOSIERION TR oo @PRY iMG &0t

application fluid to an object of application, and an
internal application fluid reservoir, wherein a brace is
provided in the application fluid reservoir and extending in
a direction generally orthogonal to the direction of the

array of the discharge orifices.

2. A die according to Claim 1, wherein said die comprises
a discharge orifice forming member whereby discharge
orifices are formed, and an application fluid reservoir
forming member whereby the application fluid rééervoir 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 reservoir



said application fluid supplying openings are provided, and wherein
linearly disposed application fluid supplying openings are alternately
divided into two groups, and wherein a tournanent-|adder-shaped channel is
formed for each group. - 80 14. A die according to Claim13, wherein

anot her group of application fluid supplying openings is provided at a
position where application fluid supplied fromthe application fluid

openi ngs of one group merge within the,gapplication fluid reservoir. 15. A
die according to Claim 13, wherein flow supply adjustnment control val ves
for perform ng adjustnent control of the flow of application fluid
supplied are provided upstreamfrom each of tournanent-| adder-shaped
channel s formisg gemheryr oups. 16. A die according to Caim6, wherein said
plurality of discharge orifices are linearly disposed, and wherein said
plurality of application fluid supply orifices are linearly arrayed in a
general ly paral_lel manner with the array direction of the discharge
orifices. P7. AndéﬁplF&Qﬂ3%$l§§ﬁaﬁét@QpﬁdPa§ﬁﬁPyﬁﬁ&lépﬁpﬁ@éwpéﬁ fOFUi d to a
base material, conprising: a _table for fixin base material; a die

provi ded SF&& ?5%& oRa g & BLULSILFY, Qs disshergeniordd 1&8Sunt of

ﬁg\e: Inga: Iﬁsgtl%efr.‘ln%.llq.yt %I}erﬁ%ngb%%%mn‘%%%r Iizlilln;eragq.drémtl)lfn%ar{%ag%pflc:}.rcaq: lo%t Hvely

fluid reservoir; and a plurality of application fluid
supplying openings for supplying application fluid to said
application fluid reservoir; wherein each of said
application fluid supplying openings are connected to a
toufnament—ladder-shaped channel for branching the flow of
application fluid from an application f£luid supply source
-upstream and supplying to each of the application fluid

supplying openings.

7. A die according tco Claim 6, wherein the tips of said
application fluid supplying openings are formed in the shape
of pipes, and the tips thereof é:e provided so as to be
immersed in the application fluid within the application

fluid reservoir.

8. A die according to Claim 6, wherein said tournament-

ladder-shaped channel is configured of pipes.

9. A die according to Claim 6, wherein said tournament-

ladder-shaped channel is configured by applying plates with



table and die 3-dinensionally; said application apparatus for application
fluid using the die according to daiml. - 81 18. An application
apparatus for applying application fluid to a base material, conprising: a
table for fixing base material; a die provided facing said base materi al,
for applying a predeterm ned anount of application fluid to the base
material; nmoving neans for relatively noving the table and die
3-dinensionally; and an application fl4y4d tank which is the supply source
of application fluid to the die; and Tfurther conprising a supply flow

adj ustment control valve for perform ng adjustnent control of the flow of
application fluid supplied, provided between said application fluid tank
and di e; 9AP@VESHEoamede dheregipotionong ton@notderof said flow adj ust ment
control valve; said application apparatus for application fluid using the
die according to Claim®6. 19. An application apparatus for application
fluid according to Caim118, further conprising detecting neans for
detecting tife a%o@ﬂ@ Gecepisiinga thico S 1AM @ wWithiekeigaiad S i &3OWon f 1 ui d
reservoir. 20. An a%géication apparatus for application fluid according to

ei t her CRSIMstmegt thols Valfysr &of Perfeeming, fedupdmendtacopimioler ri bs
are forne t surface qf, aid se materigl, with the application
1 i ooty hsplied ot ABRddsel 160 Al RUBpILet A BEoRRgEd | e - 82

upstream from said application fluid supplying openings.

11. A die according to Claim 6, wherein a supply flow
adjustment control valve for performing adjustment contro;
of the f£low of application fluid sﬁpplied is provided

. upstream from at least one of adjacent application‘fluid

supplying openings.

12. A die according to Claim 6, wherein said plurality of
applicaticn fluid openings are divided into two groups, and
wherein a tournament-ladder-shaped channel is formed for

.each group.

13. A die according to Claim 6, wherein four or more of
said application fluid supplying openings are provided, and
wherein linearly disposed application fluid supplying
openings are alternately divided into two groups, and
wherein a tournament-ladder-shaped channel is formed for

each group.



- 21. An application apparatus for application fluid according to either
Claim1l7 or Claim18, 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, wwth the application fluid being applied in grooves between the
vertical barrier ribs. 22. An application apparatus for application fluid,
for relatively noving a base materialggherein stripe-shaped vertica
barrier ribs are formed on the surface of said base material and

hori zontal barrier ribs having a height equal to or |ower than the
vertical barrier ribs are formed in a direction generally orthogonal to
said verti d&- bér Aier acoerdingd t® Glaipy di.dadheredim@nodherh sreupaodt i al |
whil e discharging a%pILcation fluid froma plurality of discharge

ori fi ces 3PP O8n Fid I iSEPPLYE DS PPEREINESH d- Sa povdgiedb st M uid to

sel ected grqQoves between said vertical barrier ribs of the base material,
wher ei n RO§rEHOPeWhEBSE APDldcatdion: fdugd supplded Froghitdedi e and t he

spaci ng (CQ) .hetween f.ace having the discharge orifices of said die and a
bot t om é‘l(‘ffltd'ro&o%&éu%mom é’lfné’n@n(%r%’g’s QeF 95y Wit iPe e al

barrier ribs.and.horizontal barrier ribs of the base material are

sti pul at S‘Epéﬁé’ﬁ&rtﬁ&t féé’ilga&ea?r?&"é’r“(-D), the - 83 height (Hh) of said

hori zontal barrier ribs, and the spacing (C), satisfy the conditions of D
+ Hh < C '

15. A die according to Claim 13, wherein flow supply
adjustment control valves for performing adjustment control
of the flow of application fluid supplied are pfovided
upstream from each of tournament-ladder-shaped channels of

said two groups.

16. A die according to Claim 6, wherein said plurality of
discharge orifices are linearly disposed, and wherein said
pPlurality of application fluid supply orifices are linearly
arrayed in a generally parallel manner with the array

direction of the discharge orifices.

17. An application apparatus for applying application
fluid to a base material, comprising: a table for fixing
base material; a die provided facing said base material, for
applying a predetermined amount of application fluid to the
base material; and moving means for relatively moving the
table and die 3-dimensionally: said application apparatus

for application fluid using the ﬁie according to Claim 1.



23. An application apparatué for application fluid according to C aim 22,
wherein the discharge orifices of said die are forned with a non-circul ar
shape, and wherein the opening dinensions (B) of said discharge orifices
following the direction of application of the application fluid satisfies
the conditions of B+ Hh < C 24. An application apparatus for application
fluid, for relatively noving a base material wherein stripe-shaped :
vertical barrier ribs are fornmed on t surface of said base material and
~a die provided facing said base material, while discharging application
fluid froma plurality of discharge orifices provided on the die, thereby
applying application fluid to selected grooves between said vertical
barrier ribs of the base material, wherein the area (a) of discharge
orifices of said die is stipulated such that the area (a) and the
cross- sect ilénal & &RPLAradfiogr gppasatysmEerhaPRdaing k@pldaatdain barri er
ribs satisfy the conditions of 0 < a/As 1. 25. An application apparatus
for appl fe&tdortor Buib@ser Bateaiiadi,yv SOPPFIFing :a ahied Leatfor Aixima ei n
stripe-sgpped - 84 - vertical barrier ribs are forned on the surface of
sai d bas@2Sfaf@teialid ah&rie; Breyides fesing saidabase paterial efexm  to
or lower than.the vertical barrier ribs are formed in a _direction
general | P8 ﬁ@@bﬁaPnge &F@l€§FtP@8PnﬁaPFiQPPAPH§t¥&ﬂjﬂ%qﬁQB?ﬂ(ﬁﬂeded
facing S%E%eb%% egg%'gl%LViwglk%ans for relatively moving the table

and die 3-dimensionally; and an application fluid tank which

is the supply source of application fluid to the die; and

further comprising a supply flow adjustment control valve

for performing adjustment control of the flow of application

fluid supplied, provided between said application fluid tank

and die; and control means for controlling flow of said flow

adjustment control valve; said application apparatus for

application fluid using the die according to Claim 6.

19. An application apparatus for application fluid
according to Claim 18, further comprising detecting means
. for detecting the amount of application fluid within said

application fluid reservoir.

20. An application apparatus for application fluid
according to either Claim 17 or Claim 18, wherein stripe-
shaped vertical barrier ribs are formed on the surface of
said base material, with the application £luid being applied

in grooves between the vertical barrier ribs.



di scharging application fluid froma plurality of discharge orifices
provided on the die, thereby applying application fluid to selected
grooves between said vertical barrier ribs of the base naterial, wherein
the area (a) of discharge orifices of said die is stipulated such t hat
said area (a), cross-sectional area (A) of grooves fornmed between the
vertical barrier ribs and horizontal barrier ribs, in a generally
orthogonal direction to the vertical_bggrier ribs, the height (H of the
vertical barrier ribs, the length (L) of the appllcatlon di rection betmeen
horizontal barrier ribs, the height (Hh) of the horizontal barrier ribs,
the length (Lh) of the application direction of one horizontal barrier
rib, and the ratio (k) of application, amount between a substrate with
hori zont al qfrrler and a substr%}e wi th nqQ . horizontal barrier ribs,

satisfy théol r“&maﬁ’é’ noﬁ?Pa(rf) “§n§°(‘—‘2)ap TpariopfAiaLh/ (L f Lh) )
U< /(] | f | i cat
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appar at us asna
+in a direction generally orthogonal to said vertical barrier

ribs, with the application fluid being applied in grooves

between the vertical barrier ribs.

22. An application apparatus 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 horizontal barrier ribs having a height equal
to or lower than the vertical barrier ribs are formed in a
direction generally orthogonal to said vertical barrier ribs
and a die provided‘facing said base material, while
discharging application fluid ffom'a plurality bf discharge
orifices provided on the die, thereby applying application
flqid 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 grooves formed by being encompagsed by the vertical
barrier ribs and horizontal barrier ribs of the base

material are stipulated such that said diameter (D), the



base material, wherein said base material is a plasma display panel base
material, and wherein said application fluid is paste containing a

fl uorescent substance powder for emtting |light of one color of red, green,
or blue, and wherein the application apparatus according to any of Caim
17, daim18, Caim?22, Caim24, and aim25, is used. 28. An application
nmet hod for application fluid for relatively noving a base material and a
die having a plurality of discharge.oggfLces provided facing said base:
material and arrayed in a generally straight line, while discharging )
application fluid fromdischarge orifices so as to apply application fluid
application is perfornmed using a die

on sai d hase qgnﬁ'ial, wherein ] | |

provi ded BG4I G £ Saidhrrizentah REGTiaT Filtogand the Raainecti on
of array f disch orifices at an lication fluid reservoir formed
within sd 'disé‘.st’s%rygg’é%e A%P'hﬁg‘p‘ilt%ﬁ i‘bfﬁ%ﬁﬁ H@H $dr- application fluid
according to Claim28, wherein said die conprises a discharge orifice
form ng nenber whereby di scharge orifices are formed, and an application

fluid reserypir form Eﬁﬁb r where t application fluid yeservoir is

f or ned, sai%?’rrer%lera?@%i g lowtafﬁqrfq%:{]o%t%’c’i éplg&at&?%ﬂl}l&t i on net hod

for appli | ol |Ng i - wher. el plurality of said

brace ar é%‘rjr%}elié lEloﬁ CZJ.%}% cejic i %ﬁ?qroﬁqirgvi\i{n r?é%% %ghaé[rl?daé; N |llr¥elc el%or? %f sai d
said die are formed with a non-circular shape, and wherein

the opening dimensions (B) of said discharge orifices
following the direction of application of the application

7 fluid@ satisfies the conditions of B + Hh < C.

24. An application apparatus 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
discharging application £luid from a plurality of discharge
orifices provided oﬁ the die, thereby applying application
fluid to selected grooves between said vertical barriér ribs
of the base material, wherein the area (a) of discharge
orifices of said die is stipulated such that the érea {(a)
and the cross-sectional area (A) of grooves formed between
the vertical barrier ribs satisfy the conditions of 0 < a/A

= 1.

25. An application apparatus for application fluid, for

relatively moving a base material wherein stripe-shaped



orifices. 31. An application nmethod for application fluid according to
‘Caim 28, wherein the braces are disposed at equal intervals. 32. An
application nethod for application fluid according to C aim28, wherein
~the braces are integrally formed with the application fluid reservoir
form ng nenber. 33. An application nmethod for application fluid for
applying application fluid to a base material, by supplying application
fluid froman application fluid supplyggaurce to a die having a plurality
.of discharge orifices, relatively noving the die and base material with
said die facing the -- 87 base material, discharging application fluid
fromthe ,dischar%gionifices of said die, and_applying application fluid
to the bYSETHEEAdr PATTIfFerdibs $5ied Tormena o1, they Sainfare o 39 Bascon
fluid supplying.openings, with application.  fluid being supplied in such a
manner t RE-SEHEp 6B POFLARRER o Shp BbsatiPoiod @ SeSai isGharly om cach
of the pplication fluid_ supplyin peni ngs ner. eS\MtiHr1t . application
lui o r e B85 081 Aoyads the Hifnv Pt el BPrier FHbE ates ATBIEY 48 2o o
apply the. li.cation flui.d. 3 An _appl. cati.an_nethod .for. _applyin
2bpl | car ORI Seher AT oRipesn iy Baidl Ve e PRREIGE A from
an appl igationfl W I r . | e i a rrality of
di schar gg glr i ?ggsﬁﬁﬁg%%véa%%%%ﬁ%%t %ea% | ggg:\nééq%e{'s'QWh&l%
' discharging application f£luid from a plurality of discharge
orifices provided on the die, thereby applying applidation
fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the area (a) of discharge
orifices of said die is stipulated such that said area (a),
cross-sectional area (A) of grooves formed between the
vertical barriei ribs and horizontal barrier ribs, in a
generally orthogonal direction to the vertical barrier ribs,
the height (H) of the vertical barrier ribs, the length (L)
of the application direction between horizontal barrier ribs,
‘the height (Hh) of the horizontal barrier ribs, the length
(Lh) of the application direction of one horizontal barrier
rib, and the ratio (k) of applicafion.amqunt between a

substrate with horizontal barrier ribs and a substrate with

no horizontal barrier ribs, satisfy the following conditions

(1) and (2).
K=1- (Hh/H) * (Lh/(L + Lh}) (1)
0 < a/(k*A) = 1 0 (2)

26. An application apparatus for application fluid



material with said die facing the base material, discharging application
fluid fromthe discharge orifices of said die, and applying application
fluid to the base material, wherein said die has a plurality of
application fluid supplying openings, and wherein the flow of application
fluid supplied fromeach application fluid supplying opening of said
plurality of application fluid supplying openings is changed over tine.
35. An application nethod for applyinhg=spplication fluid to a base
material, by supplying application fluid froman - 88 application fluid
supply source to a die having a plurality of discharge orifices,

nd_base_ _material wth said die facing the base

I I '
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base mat gfi #he ggsgugakﬁkgglappllcatlon fluid froman application fluid
supply source to a aving a plurality of discharge orifices relatively

novi ng the die and base

27. A manufacturing apparatus for plasma display panel
base material, wherein said base material is a plasma
display panel base material, and wherein said application
fluid is paste containing a fluorescent substance powder for
emitting light of one color of red, green, or blue, and
wherein the application apparatus according to any of Claim

17, Claim 18,7Claim 22, Claim 24, and Claim 25, is used.

28. An application method for application Eluid for
relatively moving a base material and a die having a
- plurality of discharge orifices provided facing said base
material and arrayed in a generally straight 11ne while
dlscharglng application fluid from discharge orifices so as
to apply application fluid on said base material, wherein
application is performed using a die provided with a brace
extended in a direction orthogonal to the direction of array
of discharge orifices at an application fluid reservoir

formed within said die.



material with said die facing the base material, discharging application
fluid fromthe discharge orifices of said die, and applying application
fluid to the base material, wherein application fluid is applied using the
die according to Caimé for said die. 37. An application nmethod for
applying application fluid according to any of Claim28, Caim33, daim
34, Caim35, and Caim36, wherein the anount of application fluid within
89 the application fluid reservoir of id die is detected, and

application fluid is supplied to said die based on the detection results.
38. An application nethod for applying application fluid according to any
of CAaim28, Caim33, Caim34, Caim35 and Caim36, wherein, in the
course of P@peaﬁ’hg"%ﬁiqa@&ﬂ%ﬁe@ﬁ%@%éﬁ%qﬁl%% £3 Wi aspoxdimeer i al
and supply| application fluid to within the application fluid

reser voi rt%f¢ Z&D heteim Spick d&ﬁpl‘ﬁ%“&’trll@ﬁ—sf Iauﬁﬁscé’ﬁﬁﬁei &FifiGH each

'appllcatlon fluid s pI I.n changed each tine plylng S
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“any of Cla| m 34 Cla|n135 nd Clal mhereln in
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mat eri al appllc lQn fluid to mn%? he appl.i cation
fluid resg):ijvm i 3%' said rgsetxﬁrg uppl foﬁale (?ﬁsfl 8% r om

mutually connected.

'30. 2n application method for application fluid according
*to Claim 28, wherein a plurality of said brace are arrayed
in a direction following the arfay direction of said

orifices.

31. an application method for application fluid according
to Claim 28, wherein the braces are disposed at equal

intervals.

32. An application method for application fluid according
to Claim 28, wherein the braces are integrally formed with

the application fluid reservoir forming member.

.33. An application method for application fluid for
applying application fluid to a base material, by supplying
application fluid from an application fluid supply source to
a die having a plurality of discharge orifices, relatively

moving the die and base material with said die facing the



application fluid supplying openings of each group is alternated each tine
.supplying is perforned. 40. An application nethod for application fluid
‘according to Caim39, wherein supplying of application fluid from one
group -of application fluid supplying openings and supplying - 90 of
application fluid fromanother group of application fluid supplying

openi ngs and supplying of application fluid from both groups of
application fluid supplying openings.ig; repeated according to a set nunber
. of times and-cycles. 41. An application nmethod for application fluid
according to any of daim28, Caim33, Caim34, Caim35 and Caim 36,
wherein stripe-shaped vertical barrier ribs are, formed on the surface of
sai d bas®afg MAtriadi.¢ Kischanging Appddcatigny faiidy £5991 itd€ i n gr ooves
between the vertical barrier ribs. 42. An application nethod for

appl i cat (TFFIRRLP L&LdridiaTy °f Sy W -o@InaPPLYdng appdicatdion 34, daim
on’ the. sBIHE: G R PARR BARRIAT WA G AR N BT Yar 6
Wt he i AR o ok o R T G TG0 Y ARRIA P A  er | cal
Cel atverg it 8 e AR UL A e e popiiony  bar i o1
ribs areﬁ%@f@%ﬁ(yﬁél&iﬁ%ﬁéﬁ%%%ﬂﬁffﬁﬁdjgﬁﬁﬂiiad from each of the
application fluid supplying openings merges within the

aﬁplication flﬁid reservoir does not remain at a certain

fixed position, so as to apply the application fluid.

34. An application method for applying application fluid
to a base material, by supplying application fluid from an
application fluid supply source to a die having a plurality
of discharge orifices, reiatively moving the die and base
material with said die facing the base material, discharging
application fluid from the discharge orifices of said die,
and applying application fluid to the base material, wherein
said die has a plurality of application fluid supplying
openings, and wherein the flow of application fluid supplied
from each application fluid supplying opening df said
plurality of application fluid supplying openings is changed

over time.

35. An application method for applying application fluid

to a base material, by supplying application fluid from an



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 barrier ribs and a die provided facing said base materi al,

while discharging application fluid froma plurality of discharge

orifices provided on the die, thereby applying application fluid to

sel ected grooves between said vertical barrier ribs of the base material,

wherein a dianeter (D) of the dischargs orifices of said die, the height

(Hh) of said horizontal barrier ribs, and the spacing (C) between a face

havi ng the discharge orifices of said die and a bottom face of grooves
ribs and horjzontal
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fluid, for™ relatively noving a base materi ~stripe-shaped
vertical faf rdgi1yidy éﬁ(}ﬁliéﬁ{% IRl gﬁrfﬂ&egaée%a@e%ai ”ﬁh%i- gl, and a
- die provided facing sai'd base naterial, ile I schargrng application
fluid fram aHd Wollvdey off AHpedAilf app¥dcation of application fluid

to the base material and supplying of application fluid to

within the application £luid reservoir of said die, the flow

of application fluid supplied from each application f£luid

supplying opening is changed each time supplying is

performed.

36. An application method for applying aﬁplication fluid
to a base material, by supplying application fiuid from an
application fluid supply source to a die having a plurality
of discharge orifices, relatiﬁely moving the die and base
material with said die facing the base material, discharging
application fluid from the discharge orifices of said die,
and applying application fluid to the base material, wherein
application fluid is applied using the die according to

Claim 6 for said die.

37. An application method for applying application fluid
according to any of Claim 28, Claim 33, Claim 34, Claim 35,

and Claim 36, wherein the amount of application fluid within



orifices provided on the die, thereby applying application fluid to

sel ected grooves between said vertical barrier ribs of the base material,
wherein the relative velocity (V) between said base material and die and
t he di scharge velocity (v) of the application fluid fromthe di scharge
orifices of the die satisfy the conditions of 0 < V/v s 1. 46. An
application nethod for application fluid according to Caim45, wherein
hori zontal barrier ribs having a heighjg equal to or |ower than said
vertical barrier ribs are formed on the surface of said base material in a
direction generally orthogonal to said vertical barrier ribs. 47. An
appl i cation nmethod for application fluid, for relatively nmoving a base
mat er i al thfePRPication SHadey repermiodd afasaidy Gliendsadetestiedd @md he
surface of said _hase _materi.al and_a die provi ded facing said_base materi al
while dPPEHACHTAG i cati®o PP ¢S tomseis dis Dapesk o I ar ge
orificesd rovided on t di e, thereby applying application fluid to

sel ect ed “GFEEFES EEREETSsai d vertical barrier ribs of the base material
wherein the area (a) of discharge orifices of said die and the
cross-sectional area (A) of grooves formed between the vertical barrier

125 5okt o6, Ny SRR Ohs e sborvll pullechl ARPlacaly on
‘é‘giege'bgs %EEbEﬁiﬁBa%d an{eold e3laiRAe Clc1iRe 8 AYiHPS 40N 4§ S Y ace of
| and Claim 36, wherein, in the course of repeating

application of application fluid to the base material and
supplying of application fluid to within the application

fluid reservoir of said die, the flow of application fluid

supplied from each application fluid supplying opening is

changed each time supplying is performed.

39. An application method for application fluid according
- to any of Claim 28, Claim 33, Claim 34, Claim 35, and Claim
36, wherein, in the course of repeating application of
application flﬁid to the base material and supplying of
rapplication filuid to within the application fluid reservoir
of said die, the supplying of application fluid from
_ application fluid supplying openings of each group is

alternated each time supplying is performed.

40. An application method for application fluid according
to Claim 39, wherein supplying of application fluid from one

group of application fluld supplying openings and supplying



materi al and horizontal barrier ribs haV|ng a height equal to or |ower
than the vertical barrier ribs are formed in a direction generally .
orthogonal to said vertical barrier ribs 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, wherein the area (a) of disgarge orifices of said die,

Cross- sectlonal area (A) of grooves fornmed between the vertical barrier
ribs and horizontal Dbarrier ribs, in a generally orthogonal direction to
the wvertical barrier ribs, the helg (H) of the vertical barrier ribs,
the | engPk @E})lapattﬁenaﬁappéaﬁirsﬁl arpsberogroyet WEe dPRddicaddon TBRLG er
‘ribs, the hei (Hh) of the _horizontal barrier ribs, the length (Lh) of
the appl FURP; ﬁngdeééﬂPSﬁ 8Pdo SEPRAYILAGN LA apRlicetiony E1xdd H@mratlo (k)
of appllgpé on _anpount between a substrate with horizontal barrier ribs and
a substr hwﬁFﬁuﬁé REr PPBALSALAGR, 4P SYPPLIYings PPePHEISoRiSowi ng

condi tions 2 K=.1- (Hn/ Lh/ ) 0.<al(kA s 1
{2} - 94T°R&4 %Rﬁ QE%P%S&Pﬂoﬁongt%S& i Eﬁp%%c W@ﬁ)P&é?&Y§&@§rdlng to any
of-Caim28. Caim33, Caim34, Caim35 daim36, daim43, Cdaim 45,
Claim 47, and Caim48, wherein dinmensions in the direction perpendicul ar

to the reliﬁhveAn application method for application fluid according
to any of Claim 28, Claim 33, Claim 34, Claim 35, and Claim
36, 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 wvertical barrier

ribs.

42. An application method for application f£luid according
to any of Claim 28, Claim 33, Claim 34, Claim 35, and Claim
36, wherein stripe-éhaped 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 ba:rier ribs, with the application fluid

being applied in grooves between the vertical barrier ribs.

43. 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 horizontal barrier ribs having a height egual

to or lower than the wvertical barrier ribs are formed in a



nmovenent 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 material is conpleted by one rel ative novenent of said
die. 50. A manufacturing nethod for plasma display panel base nmaterial,
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 colaj; of red, green, or bl ue, said method
conprising a step for applying application quid using the application

met hod according to any of Caim28, Caim 33, Clain134 Claim35, daim
36, Aaim43, Caim45, Caim47, and _Caim48. 51. A plasna display panel,
usi ng t h&igestienyoeseaally, eathogonatater saldnisticads BTy erhai®st hod

accordin% to C aimb50.
nd a die provmded facing said base material, while

discharging application fluid from a plurality of discharge
orifices provided on the die, thereby applying application
fluid to selected grooves between said vertical barrier ribs
of the base material, wherein a diameter'(D) of the
discharge orifices of said die, the height (Hh) of said
horizoﬂtal barriexr ribs, and the spacing (C) between a face
having the discharge orifices of said die and a bottom face
of grooves formed by being encompassed by the vertical
barrier ribs and horizontal barrier ribs of the base

material, satisfy the conditions of D + Hh < C.

44. An applicafion method for application fluid according
to Claim 43, wherein the discharge orifices of said die are
formed with a non-circular shape, and wherein the opening
dimensions (B) of said discharge orifices following the
direction of application of the application fluid satisfies

the conditions of B + Hh < C.

45. 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

discharging application fluid from a plurality of discharge



orifices provided on the die, thereby applying application
fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the 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/v = 1.

46. An application method for application fluid according
to Claim 45, wherein horizontal barrier ribs having a height
equal to or lower than said vertical barrier ribs are formed
 on the surface of said base material in a direction

generally orthogonal to said vertical barrier ribs.

47. 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
discharging application fluid from a plurality of discharge
orifices provided on the die, thereby applying application
fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the area (a) of discharge
orifices of said die and the cross-sectional area (A) of
grocves formed between the vertical barrier ribs satisfy the

conditions of 0 < a/A < 1.
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48. An application method for application fluid, for
reiatively moving a base material wherein stripe-shaped
vertical barrier ribs are formed on the surface of said base
material and horizontal barrier ribs haviﬁg a height equal
to or lower than the vertical barrier ribs are formed in a
direction generally orthogonal to said vertical barrier ribs
and a die provided facing said base material, while
discharging application fluid from a plurality of discharge
orifices provided.on the die, thereby applying application
fluid to selected grooves between said vertical barrier ribs
of the base material, wherein the‘area (a) of discharge
orifices of said die, cross-sectional area (A) of grooves
formed between the wvertical barrier ribs and horizontal
barrier ribs, in a generally orthogonal direction to the
vertical barrier ribs, the height (H) of the vertical
barrier ribs, the length (L) of the application direction
between horizontal barrier ribs, the height (Hh) of the
horizontal barrier ribs, the-length (Lh) of the application
direction of one horizontalrbarrier rib, and the ratio (k)
of application amount between a substrate with horizontal
barrier fibs and a substrate with no horizontal barrier ribs,
satisfy the following conditions (1) and (2).

K

1 - (Bh/H) - (Lh/(L + Lh)) (1)

0 < a/(k*A) =1 (2}
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49. An application method for application fluid according
to any of Claim 28, Claim 33, Claim 34, Claim 35, Claim 36,
Claim 43, Claim 45, Claim 47, and Claim 48, wherein
dimensidns in the direction perpendicular to the relative
movement diréction of said die_are longer 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.

50. A manufacturing method for plasma display panel base
material, wherein said base material is a plésma display
panel base material, wherein said-application fluid is paste
containing a fluorescent substance powder for emitting light
of one color of red, green, or blue, said method comprising
a step for applying application fiuid using the appiicafion
method according to any of Claim 28, Claim 33, Claim 34,
Claim 35, Claim 36, Claim 43, Claim 45, Claim 47, and Claim

48.

51. A plasma display panel, using the plasma display
panel_base material manufactured by the method according to

Claim 50.



