PASTE COATI NG APPARATUS AND PASTE COM NG METHOD BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a paste
coating apparatus and a paste coating nethod for coating paste on a
substrata Description of the Related Art I n manufacturing an organic
EL (Electro Lum nescence) panel, in a process for sticking a sealing glass
sheet on a substrate on which an organic EL el enent is vapor-deposited, the
sealing glass sheet is stuck on the substrate by coating paste (gl ass
paste) on the substrate and irradiating glass paste with a | aser beam

In this process, as uniformty with high accuracy of the height (coating
hei ght) of gl ass paste coated on the substrate is required, glass paste is
often coated on the substrate by a printing method. In a printing

met hod, gl ass LS, & r en provided with
a pattern (coaﬁ?ﬁé%ﬁgﬁ%ggﬁigﬂ%gﬂggg§#ﬁ%i%@%@%bgégﬁg?hgﬁﬁﬁgﬁprobIen1is
caused that individual screens are necessary for respective forns of
coating patterns. Further, there is a limt of the size allowed for
manut hcturing a screen bggeusRANSDEETHE SNUBNEXdNenmel y thin menber.
Accordingly, there is a problemthat the size of an organic EL panel

manuf actured by a printing netFied afshenigvemtiogreen is |inmted. A
screen is forned to coat glass paste, which is at the portion of a coating
pattern, on a Sitegtasert &ventivg relHEs For BASEIFOBNSSPPUHHEAWSRFSAOFFE forning the
coating pattern is a portion to be masked. As gl ass paste of the mask
portion rBWEPAKT cpHing PREHRY RFUYETYF-ass paste becones surplus (a waste),

whi ch causes a problemof a |ow efficiency in the

Description of the Related Art

Tn marmfacturing an organic EL (Electro Luminescence) panel, in a process for
sticking a sealing glass sheet on & substrate on which an organic EL clement is
vapor-deposited, the sealing glass sheet i3 stuck on the substrate by coating paste (glass
paste) on the substrate and irradiating glass paste with & laser beam.

In this process, as uniformity with high accuracy of the height (coating beight)
of glass paste coated on the substrate is required, glass paste is often coated on the
substrate by a printing method.

In a printing method, glass paste is coated on & substrate through & screen
provided with a pattern (coating pattern) for coating glass paste, and a problem is
caused that individual screens are necessary for respective forms of coating patterns.

Eurther, there is a limit of the size allowed for manufhcturing a screen because
a screen is apn extremely thin member. Accordingly, there is a problem that the size of an
organic EL panel manufactured by a printing method using a screen is limited.

A screen i formed to coat glass paste, which is at the portion of a coating
pattern, on a substrate, and the portion except the portion for forming the coating pattern

is a portion to be masked. As glass paste of the mask portion remains, this remaining

plass paste becomes surplus (2 waste), which canses a problem of a low efficiency in the

use of glass paste.



use of gl ass paste. As a method of coating glass paste solving such
problenms with a printing nethod, there is Inown a nethod of coating gl ass
paste on a substrate froma nozzle that noves along a coating pattern.

For exanpl e, Patent Docunent 1(JP 2002-316082 A) discloses a paste coating
apparatus that coats paste noving a nozzle while adjusting nozzle height in
coating paste fromand after the second tine, based on nozzle height in the
| ast coating of paste. In case of coating glass paste noving a
nozzle, in order to coat paste continuously and w thout discontinuity in

t he periphery of an organic EL el ement vapor-deposited on a substrate, it
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possi bl e &) paste conti1nuously iscontinuity between the

start poi pf,.ang z’igl’hem@ﬂﬂfj’pgﬁérﬁ.t However, if the nozzle contacts glass paste
coat ed previ ous? at the overlapping portion, glass paste is scraped off,

and further thergeranesPakit IicassnidSt 200005¢ 60830 dpclewisausbty codiaged gl ass
paste, and coating height thereby becones high. Accordingly, there is a

probl em t bpparateathatrgathpisgmovide acasls Wdls pduemgmerzivke: gl 0ca3H1g or m

For the paste coating apparatus disc|osed b Hlt Docunent .1, it is not
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end point of noOW SR ‘ﬁﬁ%an%ﬁ sepastemovmg%ﬂzaﬁ@pf)rqgﬁtogggtgmg? coating paste
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nozzle are nged. This Is caused, depending on the noving direction, by
a slight ¢hangeviapbiig wWitiegh otfier bmviche tteuhstpont of hovieg § etzlerngd dpeni ng for
jetting paste due to a shape error or a fitting error _éi nclination or the
| i ke) at tehépdihpofemeimoht acmleof Witheuehmnrsnzenieat, Baspassibi§ae Py r#Fpar at us
di scl osed by Patent Docunent 1 can nmaintain 2, .
continuously without a discontinuity between the start point and the end point.
However, if the nozzle contacts glass paste coated previously at the overlapping portion,
plass paste is scraped off, and further the scraped-off glass paste overlaps previously
coated glass paste, and coating height thereby becomes high. Accordingly, there is a
problem that coating height of glass paste cannot be made uniform.
For the paste coating apparatus disclosed by Patent Document 1, it is not
considered to prevent the nozzle from scraping off paste when paste is coated with an
overlap between a start point of moving the nozzle and an end point of moving the
nozzle.
Further, in case of coating paste moving a nozzle, coating height may be
slightly different depending on a difference in the moving direction of the nozzle even
when the height of the nozzle (nozzle height) from a substrate and the moving speed of
the nozzle are unchanged.  This is caused, depending on the moving direction, by a
slight change in the height from the substrate to a jetting opening for jetting paste due to

a shape error or a filting error (inclination or the like) at the tip end portion of the

nozzie. The paste coating apparatus disclosed by Patent Document 1 can maintain
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coating height with high accuracy, absorbing a change in coating height
caused by the non-flatness of a substrate, however, cannot absorb a slight
change in coating height generated by a difference in the noving direction
of the nozzle, and the accuracy of coating height is lowin this regard.
SUMVARY OF THE NVENTI ON In this situation, an object of the present
invention is to provide a paste coating apparatus and a paste coating

nmet hod that enable satisfactorily maintaining of coating height of glass
paste in a predeterm ned error range. According to the invention, a
paste coating apparatus includes: a nozzle for continuously coating paste;
and a contral section fqQr continuously coati.ng t.he te | eri phery of
a predet efIRRSECIEHE GG caurquyaéﬁago%fnggc {7 g?aigg By1 M@Wﬁgbfﬁg nozzl e,
wherein the gcontrol section; v : Is :g.:hei ght from
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t he nozzl goﬁgégaghtt;goae_nﬁﬁgﬁ%ﬁdl han the standard height, at a term nal end
portion that extends by another predetermined Iength to an end point of
termnating the novenent of the nozzle; noves the nozzle, setting the

nozzl e height to be the standard hei gfht at._a part excluding the start end
portion and the term nal &dMHedY BR: IM‘]%@E@N he nozzle such that the
paste is coated with an over].a | east .parti al the.start end
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periphery of thg.se0ioR thiiabddes a PaPenAE appeonugindodssa ndzak fwet s
correction amounts of nozzle height that is fromthe substrate to the
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movenent of the nozzle along the periphery of the region; and a coating
process t hetiphrowes wrdstaroinzd eckneng NaTe oba FusEER\PYFRo F&Y“5n, correcting

t he nozzl e height by the correction amounts corr [ respective
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extends by a predetermined length from a start point of starting movement of the

nozzle; moves the nozzle, setting the nozzle height to be higher than the standard height,
at & terminal end portion that extends by another predetermined length to an end point
of terminating the movement of the nozzle; moves the nozzle, setting the nozzle height
10 be the standard height at a part excluding the start end pottion and the terminal end
portion; and moves the nozzle such that the paste is coated with an overlap at least
partially between the start end portion and the terminal end pottion.  Further, in g paste
coating method according to the invention, paste is coated in such a manner.

Further, according to the inveniion, & paste coating method of continuously
coating paste in a periphery of a predetermined region ona plans of a substrate by
maving a nozzle for continuously coating the paste along the periphery of the region
includes: a preparation process that sets correction amounts of nozzle height that is from

the substrate to the nozzle in moving the nozzle, for respective moving directions during
3



BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a perspective view of a paste
coati ng apparat us; FIG2A is a side view of a coating head, FIG 23
is a perspective view of the coating head; FIG 3A shows a first
coating pattern of coating glass paste in the periphery of a
vapor - deposited portion, FIG 3B shows a second coating pattern of coating
gl ass paste in the periphery of the vapor deposited portion; FIG 4A
shows the start end portion of the first pattern, FIG 4B shows the
termnal end portion of the first pattern; FI G 5A shows the start
end portion of the second pattern, FIG 5B shows the term nal end portion
of the second pattern; BA i si de vicgw of. the coating head of

X FIG 6
a paste chamongnappbinaneeels fonearare @ZY%}E Tegaans anda CORHRg IREER 19555 vi ew of
th ti head; | G .7ZA t.h h f .t i ti f
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Wih a Cor}n?'rg&%n%ﬁx%/uﬂ{s c?rr&‘ﬁ@ﬁ’ A 1 sﬁ%@éﬂd@%égﬁiigﬂgéﬁqns of the nfdzfa  8A shows an

exanple o I'VIi'sions of a’coating pattern. Billustrates a nozzle

correction anoupl fkleGac@iishRWE: APASIA 4B Qbaing appifthuddos plitelhows
connection points where nonlé height Nn is changed in coating

on a substrate by this coating method.

BRIEF DESCRIPTION QF THE DRAWINGS
FIG. 1 is a perspective view of a paste coating apparatus; |
FIG.2A is a side view of a coating head, FIG. 2B is a perspective view of the
coating head;
FIG. 3A shows a first coating pattern of coating glass paste in the periphery of
a vapor-deposited portion, FIG. 3B shows a second coating patiern of coating glass
paste in the periphery of the vapor deposited portion;

FIG. 4A shows the start end portion of the first pattern, FIG. 4B shows the
terminal end pdrﬁon of the first pattern;

FIG. 5A shows the start end portion of the second pattern, FIG. 5B shows the
terminal end portion of the second pattern;

FIG. 6A is a side view of the coating head of a paste coating apparatus in
Example 2, FIG. 6B is a perspective view of the coating head;

FIG. 74 shows the shape of the tip end portion of an inclined nozzle and
coating height, FIG. 7B shows the shape of a nozzle with a concave and/or & convex
and coating height;

FIG. 8A shows an example of divisions of a coating pattern, FIG. §B llustrates
a nozzle carrection amount, FIG. 8C shows measuring points; and

FIG. 9 dhows connection points where nozzle height Nh is changed in coating

glass paste.



gl ass paste. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Preferred enbodi nents and exanpl es of the present invention wll be

descri bed below, referring to the drawi ngs as appropriate. Exanple 1

A paste coating apparatus 100 in Exanple 1 includes, as shown in FIG 1, a
support table 1, a frame 2,fixed sections 3A, 3B, novabl e sections 4A 4B,
a coating head 5, a substrate holding table 6 on which a substrate 8 is to
be nounted, a control section 9, a nonitor 11, and a keyboard 12.

Further, coordinate axes are set wherein X axis represents the |ongitudinal

direction of the support table I, Y axis represents the |lateral direction,
and Z axi s represents_the hei %ht di_rection E(‘verti cal direction). One
coating head 5 HEIAReRPEH-HPEON OFdHeiREFERREDFAEBGDBYENTRg appar at us 100

b i d Lt h. pl I ti ds, 5. . Furth n X-axi
T e BB O N csppib i B s
sections %nwﬁfﬁﬁgwxgmngpﬁtagﬁoggﬁgort table 1. The fixed sections 3A,

33 are, for exanple&, fixed afong XI'S direction at the both end portions,
W th respegtmbi@iY axis direction, of the support table 1 and function as

t he gui de nenbers of the novable sections 4A, 43. The novabl e section 4A
and the novabl eA saxd doatinglabpatats 10V MHAsmplcovindiades) #speet iIn@Gy,ean the fixed
section 3A and the fixed section 3B, and further, a frame 2 is arranged
connect i nguiros tahba/ sl fpreekiived sectitnaivel 3Eh ewordakiciorsddy, #Bre 4Btifd n ot her

wor ds, aliag Y axis directiagn)., The frame 2 is arranged such as to extend
al ong Y axf&l p pewtritefolding table 6 orppyhicka subsgaigds indemaniedi seanel ar r anged
such that the govabl.e Efct&o&ls 4A’d éS can nove along the fixed sections 3A,
3B by a dFfaR drfl PORKEALA8 8 XpAP1dér ew mechani sm a linear motor, or the

I ke. Further, coordinate axes are set wherein X axis represents the longitudinal
direction of the support table I, Y axis represents the lateral direction, and Z axis
represents the height direction (vertical direction).

One coating head 5 is shown in FIG. 1, however, the paste coating apparatus
100 may be provided with plural coating heads 5.

Further, an X-axis moving mechanism including the fixed sections 3A, 3B and
the movable sections 4A, 4B is provided on the support table 1. The fixed sections
3A, 3B are, for example, fixed along X axis direction at the both end portions, with
respect to Y axis direction, of the support table 1 and function as the guide mernbers of
the movable sections 4A, 4B.  The movable section 4A and the movable section 4B are
movably provided respectively on the fixed section 3A and the fixed section 3B, and
further, a frame 2 is mrranged connecting the movable section 4A and the movable
section 4B (in other words, along Y axis direction). The frame 2 is arranged such as to
extend along Y axis direction.

The X-axis moving mechanisra is arranged such that the movable sections 4A,
4B can move along the fixed sections 3A, 3B by a drive unit such as a ball serew
mechanism, a linear motor, or the like.

The frame 2 is provided with the coating head 5 that is movable in the

longitudinal dirsction (namely in Y axis direction). Hereinafter, the moving
5



The frame 2 is provided with the coating head 5 that is novable in the

| ongitudinal direction (nanely in Y axis direction). Hereinafter, the
nmovi ng mechani smfor noving the coating head 5 in the | ongitudinal
direction of the frane 2 will be referred to as the Y-axis noving
mechani sm The Y-axis noving nmechanismis arranged such that the coating
heads is novable along the frane 2 by a drive unit, such as a ball screw
mechanism a |inear notor, or the like. Further, in the region
between the fixed sections 3A, 3B on the upper surface of the support table
1, the substrate holding table 6 is provided as a table for nounting
thereon a substrate 8 on which an organic El el enent is_ vapor-deposited.
The subst matcherfsol & mgving Blesowtinechead ? Hrige tpngipndieal gisecaion of ¢ Fapé substrate 8
nount ed thereon by an absgrption-fixi .mechani . hot., sho . or. the |ike.
Still furt‘ﬁB#ﬂ?rqudéﬁﬁp%??'ag‘éﬁPOé’%fF?%%?% gﬁﬁ'ﬁﬁlﬁ”‘f’ﬁ%g ﬁ’ﬁ\éyi{}%“é?“il and the
keyboard 11 for, O i.0n,.. i t i as a
control - SRR SREGRREF QP Rg e PR MR by ARRTRAT 7

further, theopRst&y £08LLGY ARRAL AlYS, k@l 1iks, provided with a pressure source

10 that pressurizes alr and supplies the air to a paste storage section
(syringe 55) of pihRr, OB kRhnhRacked thelfies sqtion 31,38 a thytipagarée ofi th a
pressure (jettin' g pressure) for jetting glass paste Op froma nozzle 5a.
The pressuhesppatt @Ble 10the subsioanbciiing tithy @ sghovadqdae e ¢td fof mgupinge 10c to the
syringe 55 of the coating head 5 to pressurize inside the syrjnge 55 by
suppl yi ng theremsaaubstestt &g whighap plsare Wl%ﬁﬁ!ﬁﬁofaﬁejp@?ﬁa@ngnﬁﬁé@ﬁse to the
coating head 5. The pressuri zi i pe.10c | S Rrovi Wit h positive
pressure r%@?@?giﬁémp tﬁéfg@??%’g‘@ﬁé%%gﬁ?gﬁngg%eﬁ@émgﬁﬁnhavi ng been
pressurized by.the.pressur.e so 4, desired pressure (jetting
pressure) %ﬁ%&é‘) V ) %m?%‘rmg%%%g&g%%'flow of the pressurized air. The
val ve 10Db is a“gﬁlﬁﬁﬁ&éﬂ,ﬁz@'su rQftfic Y&l 64 ARARe AR 1998 fBe pressuri zi ng
pi pe 10c, according to'a control signal fromthe control section 9, and is
arranged %é?ﬁbahhﬁlt fof byRywsiah, i kndofpokdies thy @msul seziong Bispentt@anit orshut  of f
when the valve 10b is cl osed. As shown in FIGs.2A and 2B, the

coati ng heaglrSlihate padmasetitedyiperasedfd.on 50 fitted to the frame 2 through
the Y-axis nmoving nmechani smsuch as to be able to be driven, and the base
tabl e section 502 furtharche prsts onpting Aprgae E8bE PETIdes MRSTESIER Y He | i near

scale 2a of the frame 2. The ljnear, scale 2a is extended a axi s
di recti on Bhh@mersyrges A suerlise Ry 9 ¢ B ,ra%ﬁﬁeftéontrt%m(%%@c%?g% 51 for

d [ he 1. | €428 i S f : b 50,
facing { nePrmne suaPdTofaids et i 0k SRRBE AR WML D01 ¢ (e

Y-axi s novj LM pased on a result of detecting the linear scale 2a
by the det lg%grgﬁg??@aon?% hereby controls the position, with respect to Y

axis direction, ot plcb@reaick N0 ih@ateched(inoag eprbivagizing pipe $0cgpdifeer abl e t hat
the X-axis noving nmechanismis also provided with a_linear scale and a
det ect or, neigshufhe eatindiznd theppesricd oside {ve syringe §p by suPHing axi s

direction, of the coating head 5 (nozzle 55a) can
pregsurized air, and thereby supplies & jetting pressure to the coating head 5. The

pressurizing pips 10¢ is provided with a positive pressure regulator 10a for adjusting the
pressure of the air having been pressurized by the pressure source 10 to a desired
pressure (jetting pressure) and a valve 10b for shutting off flow of the pressurized air.
The valve 10b is an electrical on-off valve to open and close the pressurizing pipe 10c,
according to a control signal from the control section 9, and is arranged such that flow
of air in the pressurizing pipe 10c is shut off when the valve 10b is closed.

As shown in FIGs.2A and 2B, the coating head 5 has a base table section 50

fitted to the frame 2 through the Y-axis moving mechanism such as to be able to be
g



be controlled. A Z-axis guide 52 having a Z-axiso notor 52a is fitted to
the base table section 50 of the coating head 5, and a Z-axis table 53
nmoving in Z axis direction (vertical direction) by the Z-axis servo notor
52a is fitted to the Z-axis guide 52. Further, the Z-axis table 53 is
provided with the paste storage section (syringe 55) for storing glass
paste Op. Further, the syringe 55 is provided with the nozzle 55a for
coating the stored paste (glass paste Op in Exanple 1) on a substrate 8
(see FIG 1) and a distance neter (for exanple, an optical distance neter
54) for neasuring the height (nozzle height Nh) fromthe substrate 8

nmount ed on the substrate hol di ng,tabl,e 6 to the noz%l e, 55a. ghe opti cal
di st ance emstoerangshedtesinbly pecHptss0 greiead rilse dettcig it T AeEE i S ecti on and a

i ght i vi on, | n.nozzl e hei ght Nh_f ha: supstrate 8 t
{he nors| GomsElcs RELHEED - DACLINgh PR AL b Ree e SRR o 2 1
flection light that | 000 f0Bothi - j ect ed

From he P BHAEAERE A e Re on "L PRee ety (R e iapAmeRe) ect e
Concret el }fs’ﬁt%&?ooé’hgb%ggf?%e SR RChackbate ke skApLr THeZBh®olhekighe Nh is, the
ght,

nore the anount o received by the light receiving section, of the
refl ecti otgeg FENt) HneBE thd V18xi0 BlolvEg medhad o) bascieh ersSy ofidastingthenozzl e

hei ght Nh, based on the ratio of the
finear scale 2a by the detector 51, and thereby controls the position, with respectto Y
axis direction, of the coating head 5 (nozzle 55a). It is preferable that the X-axis
moving mechanism is also provided with a linear scale and a detestor, not shown, 50
that the position, with respect to X axis direction, of the coating head 5 (nozzle 55a) can
| be controlied.

A Z-axis guide 52 having a Z-axis servo motor 52a is fitted to the base table
section 50 of the coating head 3, and a Z-axis table 53 moving in Z axis direction
(vertical direction) by the Z-axis servo motor 522 is fitted to the Z-axis guide 52.
Further, the Z-axis table 33 is provided with the paste storage section (syringe 55) for
storing glass paste Gp.  Further, the syringe 55 is provided with the nozzle 55a for
coating the stored paste (glass paste Gp in Example 1) ona substrate 8 (see FIG. 1) and
o distance meter (for example, an optical distanice meter 54) for measuring the height
(nozzle height Nh) from the substrate 8 mounted on the substrate holding table 6 to the
nozzle 55a.

The optical distance meter 54 shown in FIG. 2B includes a light emitting
section and a light receiving section, wherein nozzle height Nh from the subsirate 8 10
the nozzle 55a is measured, based on the amount of received light of & reflection light
shat is reflection of a light (a laser beam) projected from the light emitting section to the
substrate 8§ (see FIG. 1).

Concretely, according to the fact that the longer nozzle height Nh is, the more
she amount of light, received by the light receiving section, of the reflection light drops,

the optical distance meter 54 measures nozzle height Nh, based on the ratio of the
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7 amount of light received by the light receiving section to the anount of
light emtted fromthe light emtting section. Controll ed by the
control section 9 (see FIG 1) based on a nmeasurenent val ue by the optical
di stance neter 54 installed on the Z-axis table 53, the Z-axis servo notor
52a noves the syringe 55 (nozzle 55a) in Z axis direction, vertically in
ot her wor.ds, through the Z-axis table 53. The paste coating
apparatus 100 (see FIG 1) with such a structure is a device, as shown in
FIG 3A for exanple, that coats glass paste Op.for joining a sealing glass
sheet with the substrate 8 on which an organic EL elenment is
vapor - deposi ted. The paste coating apparatus 100 coats_ gl ass paste Op on
the peri phewymioff lighiyeestist &y tHelisht ieediion ety ke Byout olliht wwE@pdsi t section
Al where an organic EL elenent is vapor-deposited, in a substantially

rect angul dFon thgligBaping 65Ue%anpl e, such that gl ass paste Op is coated up

t det 1 ned i.gh i hgi, ah i tis, i
L subbequent pr boszdR By ﬁ‘s&g%?? oL SHE FIGH) et B Rl AE P g B & has
been COat ad Yo t1G RISLERCARL) ASARNA ¥lOBic NGB, Arlitage: beam i s

on ass paste

irradi ate so that the sealing glass sheet is joined.

Herein, the,seaki MYs@asss Glaess 545 inBeuy dr&tivg kehitally Madinmoeiayi ronnent so
that the vapor-deposit section Al of the organic EL el ement becones in a

vacuum st ah@ugh the Z-axid thble §3.r equi red that the vapor-deposit section A,
formed on the substrate 8, of the organic EL elenent is maintained in the
vacuum st at e by Thhpassecabfinggpirans | @Hses FIGAb RSl R yrusiye isfstEScoat i ng

o Ehout di et w0 ExeTE RIS FERECD IS SR on Al -
Fect angui apednapane msSeaReT i ph o AP ERENE PEARKSEH, ST e 07 o
e i i L e B e e
periphery @fioh REseaneLvagRASHdsit @bk AN vleretin drit@icdIgdehent Bl 8
vapor-deposited, in a substantially rectangular flat shape for example, such that glase
paste Gp is coated up to a predetermined height (coating height Ht). A sealing glass
sheet is, in a subsequent process, stuck on the subsirate 8 on which glass paste Gp has
been coated by the paste coating apparatus 100, and then a laser beam is jrradiated on
giass paste Gp so that the sealing glass sheet is joined. Herein, the sealing glass sheet
{s vacuum-stuck in a vacuum environment so that the vapor-deposit section Al of the
organic EL elerment becomes in & vacuum state.
It is required that the vapor-deposit section Al, formed on the substrate 8, of
the organic EL element is maintained in the vacuum state by the sealing glass sheet.
Accordingly, the paste coating apparatus 100 (see FIG. 1) is required to sontinuously
coat glass paste Gp without discontimuity on the periphery of the vapor-deposit section
Al where the organic EL element is vapor-depositad sub stantially in a rectangular
shape.
For example. the contro! section 9 (see FIG. 1) of the paste coating apparatus
100, as shown in FIG. 3A, moves the nozzle 55a to a start point Ps that is a point {the

hollow circle) in the periphery of the vapor-deposit section Al of the organic EL
8



el ement on the substrate 8, wherein novenent of the nozzle 55a starts at
the start point Ps. That is, the start point Ps is set to a point in the
peri phery of the vapor-deposit section Al. Further, the control
section 9 transmts a control sipial to the valve 10b (see FIG 1) of the
pressurizing pipe be to open the valve. Ar whose pressure has been

adj usted as appropriate is supplied fromthe positive pressure regul ator
10a (see FIG 1) to the syringe 55 (see FIG 1), and a jetting pressure is
t hereby supplied to the syringe 55. The pressure inside the syringe 55
rises by the jetting pressure, and the stored gl ass paste Op is pushed out
by the jetting pressure fromthe syringe 55 to be continuously, coated from
t he nozzl def&a.on the substra;erﬁ,mm:sinswte@en&q’féh%méﬁa%ﬁtéﬁ5@“(%’5% FIG 1)
noves the nozzle 55a al ong the peraingher,g of t.q% van r-de gsig. section Al.
In case oPs.moWihg, thheampeiz) ks 1584 1q §0000 the PATIPREEY e,valpﬁlg PSHtrol section 9
noves the mgvabl e sections 4A, 4B (see Fig. 1) along the fixed sections 3A
3B (see FPER4lpy the X-axis noving mechanism In case of noving the

nozzle 5%in Y ngéb' g Ei{erc ﬁfgi[l gé&ﬁ&;g?g-a&%ﬂ{sfa%né&%fgh&% 8. FBNE308 ke coat i ng head

5 along the fr see y the Y-axis noving nmechani sm

Acconpanykfg 1? hemaRyeiRRin lpetibetoes iR valke. ghBSHhopastBwehat eehe coat ed
fromthe nozzte 5%1 s contgl nuously coated on the periphery of the

vapor - dep@agidiedaGihnrift issapilieatfrom theoptsiig pastreragulpnr i0s Gte Patdbrn Pt1) is
continuously formed along the track of the novenent of the nqzzle 55a.
Then, whero thBeyrirge 55 6 5EG.Hasmem fhtingriweeime duihereby suppiedse sisMaEnse of t he
vapor - deposit section Al _and returns tﬁ t he position ofd th ?&art poi nt Ps,
the contr&b. sBrnrerws isidedherrings 35 1565 AY eI THRE FEHEFG &egsg‘g to the val ve
10b (see FI (3. 1) of the.pressurizin i tQ.: e val ve. Further,
t he cont r(ﬂ}ag%%aé? %‘S@“%%]éﬁiy ejﬁ@?% %léagéggﬁé]%%%eo&g%eﬁgﬁ %gi nt Pe (the

hol | ow squar.e e Of-4.he nozzle 55a is term nated, such that
t he nozzl émg‘sr‘éb%sv\{\g? aagrs&}{tg@gg%éz%ﬁas “portion al ong and above gl ass paste Crp

havi ng been pr elﬂtﬂfﬁ%{ﬂe,ﬁ@%@}ﬁﬂﬂ sebRat 0 [®e Fide) eRdeniné Mizzlessa sloag e set as a
point on the periphery of the vapor-deposit section Al. . Even if the
val ve 10b deSpiehosRHe aadr-deopt sectidn Ahe Thetteiofgoping Sisunoezle 552 inel #9% i nge 55
(see FIG "1) is stopped, the high pressure state inside_the syringe 55
cont i nues ditueionotht hentred sictiorad nqu@sig@:rﬂevc’&)ﬁe epiéoms 4t TR FepF s SIFFTE and coati ng

of glass paste Up fromthe nozzle 5%is continued. .Then, the bpressure
i nsi de t hahs$xadrgeions3Aviibee Kbl V%? §(t"?’?‘és MAYIPE MERPEes u#necaﬁa%tebeen

t d, dually d . ‘ . i Nk
ol de. GRSy HGEeSE:  ERo. CORC T BB Mg g acoraas e Bt Fc G,
55a decreﬁaggl%tg?gr%&g%géeg%@'f%g&g&%%§%§v@ﬁegﬁmshhe noz7l e 55a stops when

the pressl syrin ecreased down approximately to the
at nospheri c Accompanying the movement of the nozzle 55a, glass paste Gp to be coated

from the nozzle $5a is continuously coated on the periphery of the vapor-deposit section
Al so that a coating pattern (a first pattern Ptl) is cantinuously formed along the track
of the movement of the nozzle 55a.

Then, when the nozzle 552 has made one circuit of the periphery of the
vapor-deposit section Al and returns to the position of the start peint Ps, the control
section § (see FIG, 1) transmits a control signal to the valve 10b (see FIG. 1) of the
pressurizing pipe 10¢ to close the valve. Further, the control section 9 moves the
nozzle 55a up to an end point Pe (the hollow square), where movement of the nozzle

55, is terminated, such that the nozzle 55a overlaps the spatial portion along and above

glass paste Gp having been previously coated. That is, the end point Pe is also setasa
9



pressure. In such a manner, by providing an overlap portion 101,
where gl ass paste up is coated fromthe start point Ps to the end point Pe
such as to overlap the coating pattern for coating glass paste Up, it is
possible to formthe first pattern Ptl in a continuous rectangul ar shape
Wi thout discontinuity in the periphery of the vapor-deposit section A by
coating glass paste Up. Alternatively, as shown in FIG 3B, the
control section 9 sets a start point Ps (hollow circle) at a point on a

| i ne extended from one side of the vapor-deposit section A substantially
in a rectangul ar shape, and noves the nozzle 55a to the start point Ps. In
this arrangenent, the start point Ps is set at a point that is outside the
per i pher yp@ifit dnhise peaiphery détho sagor-demssit geetinp AL Further, the control

section 9 transmts a control signal to the valve 10b %(Pe% FIG 1) of the
pressurizing pifyen ¥dke vabredfeis dlored oo SPEPLY SR He TN FREUE} CRHBEE pressure

havi ng been adjusted as appropriate, fromt 1] ve Dl regul at or

10a (see Ff@ee I)G‘tlbmtSWBP@yﬁFﬁ@%?S‘FSé%{%ﬂsék im%o%%éé %/%%nglg‘%t%iﬁ%éémpressure is
supplied to th rin . S i i geated fromthe
noggl e 55 .“csmemfﬁlreﬁs%lgt% E%gﬂ%@g}g%s‘?%é&gg%ﬂgﬁf%%%&ﬁ (ds&ée FIG 1) noves

the nozzl g,505:3b0N0itRE. PEELPRE Eiksdite lige apeingd 6P oicte SpplyiobticAl . G ass
paste (@ is coated fromthe nozzle 10 55a on the periphery of the

vapor - deppstids @ik 88 bikn Sopreclatradnatipddcraagespabt@rapagdnsbe deaeasait ern Pt 2)
along the track of the novenent of the nozzle 55a is continuously forned.
Then, whethetrdssnezzide tHsSarige< Sntad eoasing awowe of glagmasth SPFED BREPFFO! t he

vapor -deposit scctionAl and reaches the portio ere ass_paste (& has
been coat &8 dectrascsirod seating opBlRHFP2EE Gﬁ’%“t“ﬁ%@%ﬁ@?%éﬁ@%%e t@Eti onAl (this
portion will be referred t S the start en rid control
section gpﬁ%%%mﬁlﬁgaﬁgmgg%éggﬁéﬁﬁ’éﬁﬁ“{lﬁgﬁn? Oﬁ%ftzehgtegég&rﬁ%ﬁ%é&:cross t he
start end %rtéon 101S, and stops the nozzle 55a at a point (hollow
square), eh™i s deternined as appropriate and set as an end point Pe

Then, the cont rgle,§eChhAR: By bFANERE dSovarlGORviri@l 103] @it glas: palte Gpas ve 10b

(see FIG 1) of the pressurizing pipe 10c to close the valve. In this
ar r angenenbated H6m GackiROioNt PPy ihe esdpoimtPeanghoisnt otehap the sogg prigen t he

peri phery of the vapor-deposit section Al. )
for coating glass paste Gp, it is possible to form the first patern Pt] in a continuous
rectangular shape without discontinuity in the periphery of the vapor-deposit section Al
by coating glass paste Gp.
Alternatively, as shown in FIG. 3B, the confrol section 9 sets a start point P's
(hollow circle) at a point on a line extended from one side of the vapor-deposit section
Al substantially in & rectangular shape, and moves the nozzle 552 fo the start point Ps,
In this arrangement, the start point Ps is set at a point that is outside the periphery of the
vapor-deposit section Al
Further, the control section 9 transmits & control signal to the valve 10b (see
FIG. 1) of the pressurizing pipe 10¢ to open the valve, and supplies air, whose pressure
having been adjusted as appropriate, frora the positive pressure regulator 10a (see FIG.
1) to the syringe 55 (see FIG.1). Asthe jetting pressure is supplied to the syringe 55,
glass paste Gp is continueusly coated from the nozzie 552

In this state, the conirol section 9 (see FIG. 1) moves the nozzie 55a along the

periphery of the vapor-deposit section Al Glass paste Gp is coated from the nozzle
10



In such a manner, by providing an intersection point 103 (solid circle),
where glass paste Op intersects, to a coating pattern of coating gl ass
paste Up, it is possible to formthe second pattern Pt2 in a continuous
shape wi thout discontinuity in the periphery of the vapor-deposit section
Al by coating gl ass paste (. Furt her, when the control section 9
(see FIG 1) coats glass paste Op on the substrate 8 in the first pattern
Ptl or the second pattern Pt2, the control section 9 noves the nozzle 55a,
adj usting nozzle height Nh to coating height H of glass paste G to be
coated on the substrate 8. For exanple, in case of setting a standard
val ue of coating height H (standard coating height StdH) to '30 pmi, the
control sé64dmthe Peripberyof theeapwzdepesitsadion e saikat A coming pede(aiesoghit Nh be the

standard coating height StdH of '30 pm_.in other words, %§§$gging t he
standar d ®a%rs Rig) Heraghe e temewrent d SdoaR ery R COBMINSEAPE e ght  Nh.

F lL.e, th trol ti 9 oht aj t Lue. by th

opti cal i SFaTEEn e pIe PR Renma qae S O RCRTEIRY SN O PUERL B3 (see

opt | cal, dISFAREE Hefer 7 Ay, v i t
val ue- bbcomien EhaL RIS FBrN Siklels B30 b b e orl ol B e

nozzl e height pNp QoG- depSsiti@btionla1 (this portiod Will liGeRFOLRSS teGareaiini ng a
sealing gl'ass sheet, it is preferable that coating height H of glass paste

Op i's uni fpafish OVE), thiieonnlbisetiai ¥ muvds tiefnoazle 654 suly thattht ecazi( IShe fir st
coating pattern Pt' or the second coating pattern Pt2) so that the rise in
t enper at umeoves acgisats spasné p@Hob 0% prbitermsiternogle Boatlapstt (Hellath becones

uni  atut over the whole circuit of ;the coating pattern. ﬂﬁn this situation,
the cont r SHuasBcviiehis Jetegaipedas@proprisgand sebasgadn BWHB@% {he- {5221 e 55a (see

FIG 2A), i nt ai.ni | e hei.ght Nh.w_ t.h hj to be th
standa.rZZI ccg‘gtlfqrfﬁ%ha‘:‘éggﬁ’?&%ﬁ%&%m&i%wﬂ R W\émgﬁigﬁ lggﬁﬁ%?f@%@ogti (ra]g p:jttern
(the first re%%ﬁsfg@ﬁlg%gciéﬁ%mn% ; tﬁtﬁﬁ%ge%ﬁ%tﬂe%niﬁéiﬂﬁ%ip%tﬁpat' ng

gl ass pasﬁ% coating heig Ss paste Op coated on a

SUbStrate%oi&ﬂﬁﬁ%@ﬁ@d@%ﬁeﬁp%y&ﬂﬁeﬁp@ﬁ@@bﬁt@d@ﬂéﬂ:ﬂg hei ght StdH (for
exanpl e, 30 um. Further, in thé process for joining a sealing glass

sheet by a | asel sh@admatrter,ibs predding ednthatticagatn hep selidditclehitwlisse subj ect ed
to error managenment with high accuracy so that the tenperature of glass
paste Op iglasapiswt@rintersetis.do basaing yettem dicoaing gdrsnpavetpiing paptieoci rcuit of

a coating pattern and the sealing glass sheet is satisfactorily joined. For
exanpl e, doBRlP FeERGPAIET: BR &bt CQUHAUGE ShaRe P@ﬁ%@gﬁ?wui%w%av ot i o

possible tq restrict chan in coating height H to a range of error

( her ei naf t‘gﬁevﬁﬁqrﬁ?%ﬁ Sﬁ%mﬁgﬁablylcéf%lgé%gmsger 1-10 within, for exanple,
approximately ' f I it G heh ghb St gl " 30 pmt over
t he whol e ci rcu%&%ﬂwge%%c})%%m%%ﬁegﬁge(Fﬁ? )re%n ?hi gytassig‘%ati gn, t he

control seghiQn $On ks Rk Pedortie: oA R, BE Pakdl e&dion ¢ aiven! | i ng
nozzl e hei ght Nh such that nozzle height Nh varies within a range of the

al | owabl e ¢ etleAbs, lnfijubthl) rpize} héipluiit th eoating helightHicd gtassepsiedipghbe St dH (30
P-m- coated on the substrate 8.
For example, in case of setting a standard value of coating heighi Ht (siandard

coating height StdH) to 30  wm', the control section 9 moves the nozzle 55a,

maintaining nozzle height Nh be the standard coating height StdH of 30 um’, in other

words, assigning the standard coating height StdH to the standard beight of nozzle

height Nh.  For example, the control section 9 obtains a measurement value by the

optical distance meter 54 (see FIG. ZA), moves the Z-axis table 53 (see FIG. 2A)in Z

axis direction (vertical direction) so that this measurement valus becomes the standard

coating height StdH (30 pm), and maintains nozzle height Nh to be 30 um'.
11



That is, the allowable error AHt is an error allowed for coating height lit
of gl ass paste Op. However, with the first pattern Pt1 shown in FIG
3A, there is a case that coating height H of glass paste Op becones hi gher
than the standard coating height StdH in the overlap portion 101. For
exanpl e, when the nozzle 55a noves, overlapping glass paste Op having been
previously coated fromthe start point Ps to the end point Pe, there is a
case that glass paste Op is scrapped off if the nozzle 55a contacts the

gl ass paste G previously coated. In this case, although glass paste G is
newy coated fromthe nozzle 55a on the posterior side with respect to the
movi ng direction of the nozzle 55a, there is _a ca ?%&h t glass paste o is
scraped of f by Ivﬁ@pmzﬂf@r_@sanww%%ﬁ?éww%ﬁa@ ettﬁmr"g%ct to the

noving direction _of the nozzle_55a d en. t he .oy n e nozzl e 55a
st ops at ilﬁéhtéﬁd’f@é?srﬁmpg},? 1§ F@fwﬁgﬁgg‘?‘gﬁ@eﬁﬁr %tsaf;%&g%%%&%ﬁ%(%%cuwl ated at
a position corr.espondi tQ t ' ' | LR hESRECninembRe NOVI Ng
directi on%&m?%gﬁ%%z lgtqé’ggl,c S?%%%P%@%%B%ﬁﬁ%ﬁg? wc%g{ti ng hei gk&l)t H becones
hi gh. oy Wrddhoh Sv S8 q ARt HeBbmeRinfofow terwioldG. 3B, there
is a casea'%ig'{%%%g%%%%%ﬁa%a nmoves through the intersection point 103
wher e gl asgopaste ORidd kS e C iSthisSiatiph,nig: @ibfrobleatm PastBCGE) ihavi ng been
coated at the start end portion 101S. In this case, gl'ass paste Op coated
in the pemi:phed o wbvdthenwakdsa Gepbkl LA euinteiningnogdnbeizhidtsvith Highom t he
start end portion 1015 nay be scraped off together with the start end
porti on 1@&Sracy &shd the stgndapd goghes keddt PHE. hei ght 1-1t of gl ass paste Op

b | ow. In this situatjon,. t t ' FIO.1) i
e e 1 cont rlgisuch hBeHEAaoF U TFT ot BSsPRRY ML aRRE Rl BeRes M oueh |
that coatipg.hei ght. |it. i Lol b es. . o i d th
ena pornt o0 ippriRLvytshra e Bt b i Soins b AITGBR B OB 21 L0an
be sati st %S%tgﬁﬁaé’ sx*mgﬁ'mﬁﬁ{aﬁed FrHR @kl RRkrd coating hetdhf StEEfoembodi ment  f or

carrying ou npl'e 1 1s an enbodi ment for coating glass paste Op in the
shape of thenhitrstyppattern PO shown in FIG 3A

Further, in the process for joibiug a sealing glass sheat by a laser boam, it is
required that coating height Ht is subjected to error management with high acouracy so
that the temperature of glass paste Gp irradiated with a laser beam is uniform over the
whole circuit of a coating pattern and the sealing glass sheet is satisfactorily joined.
For example, a sealing glass sheet can be satisfactorily joined if it is possible to restrict
a change in coating height Ht to a range of error (hereinafter, referred to as allowable
error AHY) within, for example, approximately £10 pm' from the standard coating
height StdH of 30 um’ over the whole cireuit of a coating patter.

Tn this situation, the control section 9 is configured to foﬁn. a cogling pattern,
controlling nozzle height Nh such that nozzle height Nh variss within a range of the
sllowable error AHt (10 um) from the standard coating height StdH (30 pm).

That is, the allowable error AHt is an error allowed for coating height Ht of
glass paste Gp.

However, with the first pattern Pl shown in FIG. 3A, there is a case that
coating height Ht of glass paste Gp becomes higher than the standard coating height

StdH in the overlap portion 101.  For example, when the nozzle 558 moves,
12



When coating glass paste G in the shape of the first pattern Ptl, the
control section 9 (set FIG 1) transmts a control signal at the start
point Ps to the valve 10b (see FIG 1) to open the valve, and starts
coating glass paste Gp, setting nozzle height Nh to a height |ower than the
standard coating height StdH For exanple, as shown in FIG 4A the control
section 9 (see FIG 1) coats glass paste G at nozzle height NI | ower 13
than the standard coating hei ght SUN by an anmount equivalent to the

al lowable error 6.1-1t allowed for a coating height H. In this state, the
control section 9 noves the nozzle 55a along the periphery of the

vapor -deposit section Al (see F|G. 1) by a det er m ned_J| h (a first
pr edet er nova#obias gless nagis 15 bavige L?F&Pr‘??é‘(}@é Cﬂ?)tg‘ﬁ %8“1&%@2%:@? aﬁggéhﬁ t hat
nozzl e hei ght Nh becones the standard i.n } Ass paste Gp
i s coated e’é‘”‘%@&a&ﬁd‘“’%ﬁsﬁ tqlwp?%%gﬁ%t aaﬁgﬁd%?%@aer? %?%%ac(?gtl ng hei ght

StdHi by the SLLONARLE LRl Lidd EAkictiR, dbidn prsgekeginedy ength L1l

starting t n the tirst enbodi nent, this

portion Wth.the,peMelertd Rtk pangibohsitd wiistespicedabemavingdirdcdogoh L11) from
the start point Ps wll be referred to as a start end portion 1015. That

is, the cedid@bleS6s tetdis 9 cfsSeet FhG padty Gpovesared effihy 2id roz88 558@t ¢ ng nozzl e
hei ght Nh to be |ower than the standard coating height StdH by the anmount
equi val entantedot $ide with roomab te themayingafifeptionnf thenesdls &k 280 PRIdss (start end

ortion formn rocess) for formn he start end ion 10415, extendin
Dy e 1 mevepegEtenp e thASaRaE hE S B NG Iohes RO Pt (i ;
vapor - deposit section Al (see Fl l.n.s I paste Op is
coated at #° "%t?c{ﬁj 2paFy it “ R g?@ﬂF %wg ﬁdgr\ﬁ\rth @Eﬁg%g%rngﬁ I(’Zn(%ati ng

hei ght Swi .l b b r [ : i first
pregetern‘ic{’fgcd'tl gﬁg%ﬁ%ﬁﬁ%{e%lgﬁée% po?%@%ﬁé%%%ﬂaﬁrgﬁk%%ﬁ start point Ps.

The start end peptioRyidQdbsetsdafemetAiang it FES. BB ihpleds ycaat thatibe _
vapor - deposit section Al. The start end portion formng process is a

process f GlozFle6Hd Meves feoghalid inendciparbin h0319kS: bhssgeste Grgrielsesist art  poi nt
Ps to a point on the periphery of the vapor-deposit section_ Al and noving
the no7zl ecEbmealighys pise Grkdvpiedeyn efatadrmethe sie8rerdapter {0Sec it B Al .
Incidentally, the nozzle 55a may be noved such, that nozzl.e height Nh is set
to be | owesess, ks Raple @@ﬁ@%@o‘g‘gﬁﬁ’cﬁ%ﬁ@’ q\ﬁ&edﬁ?m oS Sﬁ‘ﬁ;mf’é’é amount equi val ent
to the allowable error Ali t te at__ -t lsan.ext endi ng by
Lhe 1ot GRSy GPRIEE FEhePorich s Hey Be S2pdedRir b e i | |

end portion 1018, resulting in that coating height Ht of glass paste Gp becomes low.

In this situation, the control section 9 (see FIG.1) in Example 1 controls the

operation of the coating head 5 (nozzle 53a) such that coating height Ht, in the vicinities

of the start point Ps and the end point Pe of the coating pattern formed by coating glass

paste Gp, can be satisfactorily managed.

First Embodiment

A firet embodiment for carrying out Example 1 is an embodiment for coating
olass paste Gp in the shape of the first pattern Pit shown in FIG. 3A.

When coating glass paste Gp in the shape of the first pattern Pil, the control
section 9 (see FIG. 1) transmits a control signal at the start point Ps 1o the valve 10b (see
FIG, 1) to open the valve, and starts coating plass paste Gp, setting nozzle height Nb to
2 height lower than the standard coating height St1dH.  For example, as shown in FIG.

4A, the comtrol section 9 (see FIG. 1) coats glass paste Gp at nozzle height Nh lower
13



For exanple, the nozzle 55a may be noved such that nozzle height Nh is set
to be lower than the standard coating height StdH by the anount equival ent
to the allowable error Al-It only in the region where the overlap portion
101 is formed. For exanple, if the standard coating height StdFl is
10 um and the allowable error Alit is '- 1 0 um, the control section 9
(see FIG 1) coats glass paste Up, setting nozzle height Nh to '20 um (30
um- 10 un) for the portion (start end portion 101S) extending by the first
predeterm ned length L11 fromthe start point Ps Thereafter, the control
section 9 coats glass paste up, noving up the nozzle 55a until nozzle

hei ght Nh becones the standard coating height StdH (30 un.. When t he
nozzl e 55mahae sumiked apinodigh St bbb valat (o R PEPENREFST of t he
vapor - deposit section A gspe Fl G ﬁ@% ang‘éer eacqed .a§ SQ%},"% in FIG 4B, a
posi ti on tHalloved forpreesmadeipitdy TR At o JEEHEC SFET8CSPRTHES | ength L12)
before the start point Ps, the _contro ect | ) executes a
process fB‘?Zzl?lsééﬁlﬁ@g%hﬁ@cwvg%f@bvaggré%pé?ge&@%ﬁ%yé%rqgﬁg%%%%lng a control
signal to t val ve 1Qb. (SO i ePiegsubed 0 t he
syringe 531"5%6‘3%13‘1‘?5‘%“%%(“?%“EWS%S%%‘?%%%@Efj“g?”saﬂgg%%neﬂ%’p slfeor ed in the
syringe 55sj &cﬁ%&qﬂgm@m}m@@m@e Sibaiahyookiiey ik BidBl. Gimspate of the
jetting pressure. he process for closing the valve 10b is a process
(coating ghappi:Rg «Di eRess)eifi el kstes isn duatindgd opatigk dsighiudd &Y &5 from t he
nozzl e 55a. The control section 9 executes the coating stopping process
that st opalleeadd agr ol fir dedirgastdetenpingt jeagth {é1 @%‘é’@&f’i‘)@ﬁﬁ%? P‘ﬁ&ocess
(termnal end portion form ng process) that forns a term nal end portion
10t h. Ps. Further, when the nozzle 55a has reached a position that is a

predetermned length (a.third predet.erm e re the start
poi nt Ps, the pllﬂég‘“e‘%l"éﬁ"?ﬁbr‘?gﬁwln%ﬁb? P}Drhgi“ W&Q%‘%g#ﬂ%ﬁ%ﬁ%ﬁ%ﬁ%&’%ond

predeterm ned | ength L : i KoksER sEk Gartbhd nOves up the
Z-axis taBf Ef‘%gm(lg&e%“#én%@g%ngégmﬁg%lgﬁrfozzI e 5ba, thereby increasing
nozzl e height, NB; s Comel €lR! donurbii@ctesit (Set FIER QY inovesShammrels 55 stitieg 15

* nozzle height Nh to be lower than the standard coating height $tdH by the amount

equivalent to the allowable error AHL, and executes a process (start end portion forming
process) for forming the start end portion 1018 extending by the first predetermined
length L11 along the periphery of the vapor-deposit section Al (see FIG. 3A).  Insuch
a manner, glass paste Gp is coated at a coating height Ht that is lower than the standard
coating height $tdH by the allowable error AHf, extending by the first predetermined
fength L11 (start end portion 1018) from the start point Ps. The start end portion 1013
is formed along the periphery of the vapor-deposit section Al,

The start end portion forming process is & process for forming the start end
vortion 1018 by setting the start point Ps to a point on the periphery of the vapor-deposit
section Al and moving the nozzle 55z along the periphery of the vapor-deposit section
Al

Incidentally, the nozzle 55a may be moved such that nozzle beight Nh is set to
be lower than the standard coating height $tdH by the amount equivalent io the

allowable error AH, at least at a part of the portion extending by the first predetermined

length L11 from the start point Ps.
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nozzl e 55a by the amount equivalent to the allowable error Alt For exanple,
if the standard coating height StdH is '30 urn' and the allowable error

A H is '10 pmi, the control section 9 noves up the nozzle 55a by 10 .E. rn,
and changes nozzle height NI froma height of the standard coating hei ght
StdH (30 um to "40 um (30 urn + 10 urri)'. As described above, in the
first enbodi nent, the portion where the nozzle 5% noves at nozzl e hei ght Nh
hi gher than the standard coating height StdH is referred to as the tern na
end portion 101E. The length of the term nal end portion 101E wll be
referred to as the fourth predetermned |length L14. That is, the term nal
end portion 101E is a portion extending by the fourth predeterm ned | ength
L14 to the end Poicremme thensazlp §55 wahkemeydsheh Bamopaepgigls N ipget to

vapor - deposit section A (see F|G Fyrther, in the first pattern Ptl,
gl ass pasto8 gt ﬂ@ﬂ%ﬂsééﬂfgfmaé‘“%ﬁﬁ“%ygﬁtam%mteﬁﬁltvalfi%tt%!f her than the
standard cgating height StdH by.the a £.0F | east at a part
of the teraﬁ?‘ﬁ%{il‘igeg}:?a%PW%&@%@H&métkg%\?%ia?ﬁgﬁ?gggﬁﬁtef?%%gi ment, supply of
the jetting pr - 180(,58 endiGalldanled t he
syringe 55 (se?%%@@%’qﬁgs%ﬁiﬁﬁﬁ o‘?"‘gﬂ?ﬁ?%gﬂmﬁﬁal end poa;ti on 101E,
for whi ch pezzli6s hebght lHdcdaeeIaBEm v (gaamG. 1)coh® gliEbaste Gp, settiff@ ass paste G
is then coated fromthe nozzle 55a by the residual pressure of the jetting
pressure. ridnhdigte Nhaz 20enb@0 mee 0 jun) fdiite: ertdndsthnt omd pdngorstldbl point Ps to

the end point Pe, overlapping with glass paste Op havi ngmpr evi ously been
coat ed, gleassdipnby de Gpst prdeoanied I¢ Hhisors geAast pougt Poy eHicsBeme gl ass
paste G previously coated, and_the qverl ortion 101 i.s,t. f or med.
Herein, t Wéﬁ%é%qﬂﬁ@9&%&%@58@#@9@%%&%&%&?@ 3R ua*?*ﬁo‘lfﬁ%le Pﬂ%ﬁ‘@‘ar i es
dependi ng .on the resi.dual pressuyr {n the syringe 55 (see FIG 2A),
and is notbe‘é{’n%c&%ilersngnldﬁr cg%r%gi Rt tasﬁ%ﬁuﬁw%mver, at the overlap portion
101, as glass p RAELANSHYeIG O Bftulor BepeRiRmGhel ght H,
which is |ower @%ﬁq@%@?gﬁ%ﬁ coating hgyght SI{I/E_ byel(:bﬁlgIS aef}%)omabl e error
Alit, in gasepbl@odl Resoeste: 190, 5) AfWkahenat adwiit RiGABover | ap on the
previously coated glass paste Cip, a height higher than the height, 16
which is |mwebtn thasie atphedestns neidentic adond grddeteghinedentith bi2)ttaforathe owabl e error
Alit, is ensured as a coating height Flt. Furt her, even when the
pressure st phént PhaheganirplpsctBs dpesgdCapprestsranstspssier dogngiteddpher i c

pressure before_the nozzle 55a reaches the, en i.nt Pe and coating of
gl ass past@vése§iGd by tammrige A&P g’@i‘éf“ﬁhgvgﬁggb‘than t he standard

coating hei ght $StdEl the allo I iy i . ured. I n other
words, coating ﬁ’é‘?@#ﬁfﬁg@g%mﬁ%\?@%e@% ﬁg%f\’/\ﬁscg%ﬂgﬁm]%gmg@h@grd coati ng
hei ght Sth a s B k ARG QeRkiNg the

al | owabl e %lrré?’c}tg;\%?&gém%er%ggsﬁgg%?%@ﬁ%ﬂ% Nh ?ghﬂiﬁgﬁer t han t he

st andard clgg@gs{u@gfﬂﬁijﬁgmgﬁg@wgby t he amount equivalent to the allowable
error AH, it does not occur that glass paste Up is coated at a hei ght
exceedi ng t he allhepmbése f@rchooing Meivialvirl Oristarecesaicokiing sopping prgedsel ght St at .
Fromthe above, it is possible to restrict coating height. Hé of gl ass paste
Gp to a ralifetons coating phelasipREwED Ferahe Brzzlg SRas r Bin PRECISEXRBAr d coati ng

height Stdli at the start end portjon 1015., Fur t.her.. even in case
that coat i FECHES hECFRE FPPRYIERILCe ?‘tét%c%i%%%}%slsypa%%ia}?é’abgg the star end

portion 101S is hi.gher than . i j nozzl e
hei ght It S6f"RET %8’???38?% olﬁ%\%ﬁ%&@u&ﬁ? an%%\;/decr@%%%%wﬂﬁs %S{?gﬂzsl?l grﬁ? end
portion 1%‘?‘16‘? diiggher than the standard coating height StdH by the amount
equi val ent*to he al | owabl e errorcontact between gl ass paste Gp previously
coated at the sStmftheroWEerRBY fd-08 S39LS remtled hymsition MaisSamedesrpinevent ed, and
it does not occur that glass paste Op is scraped off by the nozzle 55a.
Thus, it i Enphcwditeddsatinabatsingl Héiefin theptaeeiohbs MRiPHITEETBYeY| ass past e

scraped off by the nozzle 5% . .
> P length bm)r/lg shorter then the S&ECO(;ld predetermined length L12, the control section 9

(see FIG. 1) moves up the Z-axis table 53 (see FIG. 2A) to move up the nozzle 55a,

thereby increasing nozzle height Nk, Congcretely, the control section 3 moves up the
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The predetermned length (the first predeterm ned | ength L11) of the start
end portion 1015, the second predeterm ned |ength L12 before the start
point Ps, the valve 10b (see FIG 1) being closed at the second

predeterm ned |l ength L12, the third predeterm ned |length L13 before the
start point Ps, the nozzle 55a being noved up at third predeterm ned | ength
L13, and the predetermned |length (the fourth predeterm ned | ength L14) at
the term nal end portion 101E are preferably values that are suitably set,
17 according to a result of prelimnary testing, neasurenent, or the |ike.
For exanple, the third predeterm ned I ength L13 and the fourth
predetermned |length LI4 are preferably set such that the no7zie 55a noves,
over | appi mgzdhEadtydhe areiet pryivaleniio ttepdiowdble ever AftenFetrxamplesf 86552 noves at
the termnal end portion 10lE formed in the fourth predetermned | ength
L14. Fur t Hspderd predng beignisOai S FRUtealigvaPle T1orA iy SHLBbi set such

that the end point Pe is forned r{appi ng_t Lt e start end
portion 1(9?%?‘}?‘?"??3911 ?&0"’%’5’%%?%!7‘%;%&%}18@ ‘&r?l}dg‘%’”%%%ﬁ“ﬁzs‘?q‘ﬁ‘%{el?@abl y fornmed
such t hat i.Aal 1 O P i.on 101S at

| east par tffogrf i %&%ﬂ\?g?ﬁ:ggﬁ%&%{ﬁ&%%ﬁé@%%ﬂéﬁ%@ dﬂﬁ% I%B ?’ﬁ%?m} hgj éllggbnd

pr edet er m nedsd-@80itbvh iR HeSirR kRbediabhtyths gbriidg whelhi@ozzld BSd mbes acoat i ng of
gl ass paste Op stops at a certain tine that is after the time the valve 10b
i s cl osed natzlahdigs Nk Hoghebdian (e tlasdssboatide igdSidH mirefenkd temgthh L12 before
the start point Ps and is before the tinme the nozzle noves up to the end
poi nt Pe, termdbag ke ripastd EUpThedenattaefete teoviag] avdprign dBE skt end portion

1015, to formthe qverlap portion, 101, I n other rds, an arrangenent is
pr ef er abl yefaefeioaf d fourth prefetraningd @h@é% s @%&k %"Wﬂﬁla%{ﬂmv@i“l ap at | east

at a part the portion.where the,start end.porti 1015 d_the term nal
end porti &ﬁ]}%mﬂ@?ﬁ%%ﬁi’fg@&d\%ﬁgﬂﬁ’&é%‘ﬁ%f%‘f&Wmﬁd Pﬁ“gﬁﬁiﬁ*‘% Fgmg?%rng#géénent, in

the term . i i : t i to a

por nt 1 1 (AL IR AR AT LA, BRE AT R RO 082 ¥ o Mand

the nozzl g BRdirit$an@y of, 3la@ngstt 8 iNRaich BEL dboathg hdigh VRRE! isdRPesthin section Al
such that the start end portion 1015 and the termnal end portion 101E at

| east par tthadudndadvwestimrheight Stddae healherble amor AMipattiensidt aghrt eftlle porti on 101E
is thus formed. Wth such an arrangenent, before the nozzle 55a

havi ng mademapprokparétrel3lEone circuit of the vapor-deposit section Al (see

FIG 3A) reaches the start _point Ps apely; at the portion extendi ng by
the dui' d predBt®f ﬁfﬁﬁ@ﬂquétﬁ%ﬁum%ﬂ%gmﬁ@gt%sw PR BORTRSUBSPY™Ss nozzi e

A 101, O e St A De R L s B MBI L O

the 101E, for which nozzle height Nh becomes higher, is formed.

Glass paste Gp is then coated from the nozzle 55a by the residual pressurs of
the jetting pressure.  'When the nozzle 552 moves in this state from the start point Ps to
the end point Pe, overlapping with glass paste Gp baving previously been coated, glass
paste Gp is coated from the nozzle 558, overlapping glass paste Gp previously coated,
and the overlap portion 101 is thus formed.

Herein, the coating amount of glass paste Gp is an amount that varies
depending on the Tesidual pressure value In the syringe 55 (see FIG. 2A), and isnot a
controlled coating amount. However, at the overlap portion 101, as glass paste Gp has
been previously coated at a coating height Ht, which is lower than the sisndard coating
height StdH by the allowable error AH, in case that glass paste Gp is newly coated with

an overlap on the previously coated glass paste Gp, a height higher than the height,
16



18 nozzle 55a with glass paste Op previously coated at the start end
portion 1015 even in case that coating height H of glass paste
previously coated at the start end portion 1018 is higher than the standard
coating height StdH Accordingly, it is prevented that the coating height
Fit becomes high, exceeding the allowable error A H, by glass paste Op
scraped off by the nozzle 55a. In such a manner, the control section
9 (see FIG 1) executes the termnal end form ng process that noves the
nozzl e 55a, setting no771le height Nh to be higher than the standard coating
hei ght StdH by the anount equivalent to the allowable error Alit, and
thereby forns the termnal end portion 101E with the fourth predeterm ned

| engt h™ L14hiktelodtrdart e sthadashebaped brighp8td] inge alevasleraysher of t he

vapor -deposit section Al (see FIG 3A), with an overlap at |east partially
bet ween t hesusdap & ceatigeg peigkitn 1018 and the terninal end portion 101E.

Further, th trol t.i 9 t . . i

hat moves. tho WEUSH BBaES Ao R UO SR o s BeR R B A2, & Coati h
hei ght StdH f t he f 5 SR ik i th

endof thdBPPHEI WIS GeERORS orRoR Koy B P e et el uch ng

the start tg?a R %&s}&%ﬁn@‘[@g&hﬁtﬁ@dﬁrﬁ@ht@%nﬁﬁﬁfcbﬂmgh@ﬂgﬁ)&d}and coat s
e

gl ass pas on the substtrate 8 (see FIG 1) by noving the nozzle 55a

al ong t he b iHesliloRaslé st AMdcan be ensured Aslnddse wohlctoatmbmight Ht ddvenei r st

enbodi nent for coating glass paste Up along the first pattern Pt', shown in
FIG 3A éxemelbwe thansthastendenieopiong height Babt thy spricad sartipa A 0¥oding t he

tart end ti 101S, th trol tion 9 FIG, 1). h
TF G4 Amogpasseeps e UBwERLe S nEHE GhECHE TPBHEE EIRS e st andard.
ti hej ght StdH by .th I bl Al : ti
1018 oxt ort TBY PTGt S SR Lab At 6 ek B SR P LT
P U e S SEULROLDS LIRSk (ARG OBE TR Blo 0 1 NG he

termnal € p e contro ction 9 moves up nozzle height Nh

by the am&@%&gﬂ%g@l&% cdafind Regilstapialpén aferBbvelltiid poatible erepieisi ti on t hat
is the third predeterm ned Ieng%h L13 before the start point Ps and noves

the nozzl eudithe Hobat M 6fyldsh pastoBp tohe pngedeitisn thicnbavibington AHt &owphe o t he end
poi nt Pe, overlapping the start end portion 101S. Between the start end

portion f ctamilng cpatog dsightidi atfbe stert aadeartiemi?lSor tion forming process, in
crecuton of L h RoleL IR0, PLOEEES.Ih TRACRLTS BOGALER 100 .
PO N B e S0 b9 e A RSB gz noCTen L
rest i ot od gt Bt P a e R e S B e &1 andar g
coating h%gﬁk& thah Me standard coating height StdH by the amount equivalent to the allowable

error AHt, contact between glass paste Gp previously coated at the start end portion

101S and the nozzle 55a is prevented, and it does not oceur that glass paste Gp is

scraped off by the nozzle 55a.  Thus, itis prevented that coating height Ht becomes

higher by glass paste Gp scraped off by the nozzle 55a.

The predetermined length (the first predetermined length L.11) of the start end

portion 1018, the second predetermined length L12 before the siart point Ps, the valve

10b (see FIG. 1) being closed at the second predetermined length 112, the third

predetermined length 113 before the start point Ps, the nozzle 55a being moved up at

third predetermined length L13, and the predetermined length (the fourth predetermined

length L14) at the terminal end portion 101E are preferably values that are suitably set,
17



Second Enbodi nent A second enbodi nent for carrying out Exanple 1 is
an enbodi nent for coating glass paste G in the shape of the second pattern
P12, shown in FIG 3B. In coating glass paste Op in the shape of the
second pattern Pt2, the control section 9 (See FIG 1) transmts a control
signal to the valve 10b (see FIG 1) at a start point Ps that is set on a
l'i ne extended from one side of a vapor-deposit section Al substantially in
a rectangul ar shape on the plane of a substrate 8 to open the valve, and
starts coating of glass paste G, setting nozzle height Nh to be | ower than
the standard coating height StdH For exanple, as shown in FIG 5A, glass
paste Op is coated at nozzle height Nh |lower than the standard coating

hei ght St gidohiinetth e ranbuirelbgimeyabaing, magsuriemd] ¢rdiealBice error AHt that is

allowed for coating height H. In this, state, th ontrol,section 9 noves
the nozzle 55a H@yemﬁeg@t@%?ﬁ@dﬁm&ﬁgﬂw Irlﬁtaﬂdgaﬁgaﬁ*é?’?ﬁai%ﬂmre ngth L21)
toward the vapor-deposit sectio al t S| I; sigart point Ps
on its extaaliddspredacietly sHGER @‘Fﬁ%% Wéﬂ%&%? Glrr‘]i’seesk{“ceéﬁéﬁr‘]ﬂg%%g&e fifth
pr edet er ni ned n. L2k fr $esROLDlcrREN MagkRicaliass paste O is
coated, i ﬂ?mg’ﬁ’&bmﬁggh%é’%h,ma er%g@ggﬁﬁg Hel ghte HE | owe%?ﬁt han the standard
coating hel g Y plcdBeAkihQWRRIeT &4, I CurtAd the Sirspitiateinissddenpdr tion 101S
in the se?%r%gaien%%g% maRt. 'el'hel Ieng%tﬁ (fifth predeterm ned length 1.21) of
the start 18ne PEkbI9Ber 50 Shisshperaipinabt s forngeveddpping theeoditior efie bet ween
the start point Ps and the vapor-deposit section Al. The start
poi Nt Ps istritehé pardeot Spafheris tRdeimsna epsbporgon HAE is refiabli @82tdhe peri phery
of the vapor-deposit section A, and.the control. s jon 9 FIG 1)
sets nozzlsectbitgttennal endyportipm et Eramd fhese <Of RARSE Ea%ﬂzé?aﬁtgp(iﬁgﬁﬁm St dH by
t he anmount equi v,%l erﬁ o the allowable error Alit, noves the nozzle 55a
fromthe V&P YHEiHE? Bt oward the periphery of the vapor-deposit section
A, and in such-a,mapn St €8 LDGreha tet@BehiR@LL i on form ng
W&r, ?‘.\ﬁ%ét&smtna ?xﬁed&t@bﬁ'n&ﬁ Y

process for for art end portion 1015 extending by the fifth
predet er m-pad | &gxsgh;f Bde paste Gp stopst £ @s@intBad it eaftdr flicings theledier i ned
| ength L21ﬁ%€m‘tcﬁe ta?t e%ag ep%prt iﬁon 101S is longer than the distance

bet ween t hgmsd @bded Qi pakiiBs being thchecond predetaherinsilenottelb 1] toforathe steffe start end
portion 101S is formed including a part of the periphery of the

vapor - deposidt Ps et i beforalthe fHootheepzziamotes ap &1 tie enkprintisy WOHIPHS, coat i ng
height IIt is lower than the standard coat]j g&hei ht Stdll he al | owabl e

. b
error Al itGp ieoated everiepping De stagand ppraog B BB pfg%)ﬁlﬂ " for med
i ncl udi t of th i f..t - i Gl A, it i
bosst bl o tB BeEppree AR PR e AL AR ko BEH PR A 1L 1S
vapor - deposi. secﬁéep?%%@lﬂétgﬁgn5@&9&%&{?&1&3%%*{@4&9 o8 1681S 2 tAH from the

standard c‘gﬁ?f‘%%w or exanple, if the standard coating
hei ght St d{é‘n{ﬁﬁallcg@%o]rﬁm 1AMhvehs *ith ewabiker error Alit is ' 10 um, the

control section see FIG 1) coats glass paste Op, naki ng‘l nozzl e hei ght
Nh be ' 20 pm ( 3Gwifhis akfngeineis, irthe teheingant pertive fdining Hgcesatiernd t h
predeterm ned length L21 fromthe start point Ps. Then, th co rol section
9 coats gl psist Redsteeto@pdint i the ppeptiepid e @pordrRoTEBHondY) ‘??e]:ll s¥kion Al

setting nozzle height Nh to be the stgndard coati hei 30 _
' gnzd the nazlzlge 53a is moved along € epmti&lery of(’:ihe vapor'-é]c%osxt s'eght}ntnféwh( pm

that the start end portion 1018 and the terminal end portion 101E at least partially

overlap with each other, and the terminal end portion 101E is thus formed.

With such an arrangement, before the nozzle 55a having made approximately
one cireuit of the vaposr-deposit section Al {see FIG. 3A) reaches the start point Ps
(namely, at the portion extending by the third predetermined length L13 before the start
point Ps), as nozzle height Nh becomes higher by the amount equivalent to the

allowable error AHt, it is avoided that glass paste Gp is scraped off by a contact of the
18



Alternatively, the control section 9 may nove the nozzle 55a, setting

nozzl e height Nh to be Iower than the standard coating height StdH by the
anount equivalent to the allowable error Alit only at a part of the portion
extending by the fifth predetermned length L21 fromthe start point Ps.
For exanple, the control section 9 may nove the nozzle 55a, setting nozzle
hei ght Nh to be |lower than the standard coating height Std.li by the anount
equi valent to the allowable error Alit only in the vicinity of an

i ntersection point 103 where glass paste Op intersects. As shown in
FIG 5B, when the nozzle 55a has nade approximately one circuit of the
vapor -deposit section A and reaches a position that is on the side

per pendi cubatle 350 withglast mist: Genteyioustyi @ated 0118 atrd epdPRe IS £M™Bd | engt h
(sixth predeterm ned | ength L22) before the stag{{ end port,ion 1015, the
control  sestimhc@titsimieht Hoof dysspave S B viNgy 58954 @ AT SR Pel y, the

t | ti 9 | th i t toth
T oviabl o 1615 S Righprihanaly B BORS S 1o WP SO, A TAT e et R s o) e
30 pmi dth | | I.L g alh O ti 9
rmveg upa é’(’ﬁtg%?'ﬁ@&ﬁ% eg?ﬁéf‘g’? %’ ?%de%ﬁg%%% nozgfllgemﬁotéit&glﬁ’?ﬁ %ﬂg??ag?ﬁetc hleOn

st andard %%Eﬁpgomggg&nm%% gm to '40 pm (30 gm + 10 In this

state, the~con ction 9 (see FIG 1) noves the nozzle 55a across the
start end portigRudGlSmmen thethops stdvien Ausee FEAL 1) ekediive thesarziim! 882 at the end
point Pe that is set as appropriate. Further, the control section 9

transmts famdenproakss dignales the nbrrie §3 seinpowozyle beigit NG to by higherdhase t he

val ve. The control section 9 noves up nozﬁfe heiﬁht Nll‘ﬁ‘gy t he anount
equi val entthe gandird cedting ailshieStaH by themmount eHivelvat 1 fuerIgYAYE 8254 hei ght St dH

and thus noves the nozzle 55a, fhere Qr.m gi.nal portion
101E in tWéd%%ﬁg’“@ﬁ%ﬁd?rﬂ’é‘???eﬂ&por&on?ﬁoékég@erﬁgﬁ’%%gg%g%er Sl ength 1,23
represents the | ength of .t ] 1 i fcinlzgr words, the
| engt h thitméeﬁﬁ‘% toih?ao?%drpﬁgngg%%g %h Pf@ﬁ%tegfiﬂ%%re&pé?%ﬁmpr edet er ni ned

I engt h LZ%FQ%Q&S@@]&&@J&M;?&%@%}M%%%Mstamaa@d:ﬁmnmfaé, wher ei n
o) n

the contr sectl sets nozzle height Nn to be higher in the

above- desghi Regnli@A@bdttion t01E. I n such a manner, in the second enbodi nent,
t he second pattern P12 (see FIG 3B) is forned, wherein the start end
portion 101S an@thee fcamnialabctond grorutisorroreBEneabTeEag PREEsH Bich ot her at

the intersection point 103. That is, the control sect.ion. FIG 1
execut es theves @;emg;féeg Shanaalfing mzﬁb: height Nh be ‘81& mdarg coattmg nght(s%cﬁf )

Srom the front end of the start end portion 1018 to the rear end of the terminal end
portion 101E (in other words, the part excluding the start end portion 1018 and the
terminal end portion 101E), and coats glass paste Gp on the substrate & (see FIG. 1) by
moving the nozzle 55a along the first pattern Ptl.

As described above, in the first embodiment for coating glass paste Gp along
the first pattern P¢1, shown in FIG. 3A, executing a start end portion formifig process
for forming the start end portion 1018, the control section 9 (see FIG. 1) coais, as shown
in FIG. 4A, glass paste Gp at a coating height Ht lower than the standard coating height
StdH by the allowable error AFt at the start end portion 1018 extending by the frst
predetermined tength L11 from the start point Ps. Further, executing the terminal end
forming process for forming the terminal end portion 101E, the control section 9 moves
up nozzle height Nh by the amount equivalent to the allowable error AHt at the position

that is the third predetermined length L13 before the start point Ps and moves the nozzle
18



process in which the control section 9 noves up nozzle height Nh by the
anount equivalent to the allowable error Alit fromthe standard coating
hei ght St dH and noves the nozzle 55a toward the end point Pe outside the
peri phery of the vapor-deposit section Al and such that the nozzle 55a
intersects with the start end portion 101S at the intersection point 103,
thereby formng the termnal end portion 101E extending by the seventh
predeterm ned | ength L23. The control section 9 executes a notui al
novi ng process in which the control section 9 noves the nozzle 55a, naking
nozzl e height Nh be the standard coating height StdH between the front end

of the start end portion 101S and the rear_ end of %he t rn"tn33IEl end portion
101E (i n Baeith the Feisth rapdeereinghleneta kit griqle eHeP Ut EF+OVER®PPES ™ on 101S and

the t i nal d ' 01E d.th trol. t . th

ozl o SSHCAFBIETIN e N pat PErHn PonTom Bl Bk RaT ek iRl ce 00
th b F 1 ned | th

(21 xth pr SLRAPH HEaE GRER T35 o of e norm RSy b rbitSs RE BEREHE, O whr o

the cont f%b | @B cShilob&LtidT Roaik)oldl PasteSGHBY iha gubipak Bemaldgzh@zB5a at this
part of the predetermned | ength, can be any |ength that enabl es the nozzle

55a t 0 NDUegHNDY: b eaaimlnktetitishabelft (Witt dueh at ircangbhent.dén fomingHt from t he
standard coating hei ght StdH during when the nozzl e 55a noves by the sixth
pr edet er mitrecitst rangn Bl 2 coatng fless puky Ep.dheicqgting haght Hoinghe vicinities phy case t hat

coating height H at the start end portion 101S and | ozg}lreelhei ht Nh of the
nozzl e 55abedtart pranttBs gad B oRORALFG S S8 BEsTIRE Eo[salia‘élgee‘?‘?gﬂ% 1o D1s are

equal to each Qther, the,nozzl.e 5% ontact previously coated gl ass
paste Op §HE ¢ t‘gﬁn&eﬁwd%&“?%_ggg?l%%%égit hat the previously coated gl ass
paste ?ﬁiéosnﬂf eﬂirﬁ’écnfa' On this occasion, if a part of glass paste Op

coated al apor-deposit section Al is scraped off together with
gl ass paste & @fsedh@ eSb@itieR RSk BOYhL Ok HQkble iCi0at bAbodiet@idr Ht at the part

becones | ower, and coating height Ht in the periphery of the vapor-deposit
section AlcolRgQikRs pRa G thosheps of the second pattern P2, shown in FIG. 3B.
in coating glass paste Gp in the shape of the second pattern Pi2, the control
section 9 (See FIG. 1) transmits a control signal to the valve 10b (see FIG. 1) ata
start point Ps that is set on & line extended from one side of a vapor-deposit section Al
substantially in a rectangular shape on the plane of 2 substrate 8 to open the valve, and
starts coating of glass paste Cip, sefting nozzle height Nh to be lower than the standard
coating height StdH. For example, as shown in FIG. 5A, glass paste (Gp is costed at
nozzle height Nh lower than the standard coating height StdH by the amount equivaleu;
to the allowable error AHt that is allowed for coating height Ht.  In this state, the
control section @ moves the nozzle 55a by = predstermined length (fifth
predetermined length 121) toward the vapor-deposit section Al, along the side with the
start point Ps on its extended line.  The portion (the region extending by the fifth
predetermined length L21 from the start point Ps) where glass paste Gp is coated, in
such 2 manner, at z coating height Ht lower than the standard coating height StdH by the
allowable error AHt is a start end portion 1018 in the second embodiment.  The length
(fifth predetermined length L21) of the start end portion 1018 is preferably longer than

the distance between the start point Ps and the vapor-deposit section AL
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In the second enbodi nent, coating height 1-1t of glass paste G coated at

the start end portion 101S is set to be lower by the allowable error Alit

than the standard coating height StdH, and nozzle height Nh at the tinme the

nozzl e 55a noves across the start end portion 101S is set to be higher by

t he amount equivalent to the allowable error Alit than the standard coating

hei ght StdH. Thus, it is possible to avoid that glass paste Op coated at

the start end portion 1015 and the noz7l e 55a contact with each ot her when

t he nozzl e 55a noves across the start end portion 1015. Accordi ngly,

it is possible to prevent that glass paste Op coated in the periphery of

t he vapor-deposit section Al is scraped off by the nozz|le 55a together with

gl ass paste Gp Tieateichoat: Pt nehstearnd mbomndt? siageint 6255 oawdethe i s possible to

restrict coating height |lit of glass paste in.the i phery of the

vapor - dep@@ﬁﬁheyetfﬁﬁmpm-dﬁp@ﬂée‘f’ﬁg’ﬁ@é’ B the W‘%&Sﬁaﬁlq%gﬁg@?}%% AHt fromthe

standard coati ng hej ght StdH Furt her, . I | at the

ternm nal BpeFeksght 5@%5@8""?@% tﬁﬁétﬁndgfldj?%gn%%%ﬁ? nggbﬁg%gh?ﬁlt o the

al l owabl e errqr Al Lt than,th } I dit is

t hereby p&Y&Y T’%tcﬁ%‘eﬁg%w}ecep %%%?%E 5‘?3‘ f éljitgao hg%i%gg’ﬁ?@ at the

termnal e @&[E;pleﬂ%he i e%x% G- dRABGE Wi STTA T) 2hd®R 5Bt Onddleg abd thas A HE from
I'n

t he standard coa el g t dH. As descri bed above, in the second

enmbodi MentyyldiGhrtind $sripasieirgprocscioafedinglivrgrtdud psevordlpat tern Pt 2,
shown in FIG 3B, the control section 9 (see FIG 1) executes the start end
portion ferwhdigs py oedsk ptedetefngned lagpth hél.start end portion 101S (see FIG

5A), and the control section 9 thegrgg cQats gl.ass paste Cg g{ a coating
hei ght M | ower Imsasatbpigbiftherradatim X?ﬂﬁ&l@#@%&‘%‘@&?ﬁmé $8g hei ght
StdH for. the fi ftg}ﬁpredet ermned |e t“hcr_Fj‘ZI xte diqn Sﬁ%&%ﬁ%@ @%art poi nt
Ps to for dyigsethan tdlséﬂ’ilﬁelif&?fiﬁflglﬁsﬁ{l‘%m ﬁﬁ?ﬁgﬂg %ne the nozzl e b5a has
made appr oxi mately. o i CUit . - %{?ﬁé. SRCI8RdMNbsiof an
organi c eIS%W,PD%{W%q?%EﬁS?Weasleng{qd%%%g\ég@ggh&%es tﬁleater mpnategbselnd portion
form ng progess if orfekm a{i!lamts&ﬁ h€bBiBRN 0B dodRE hbioh HiGd lowesthen G 5B),

and t hereby noves the nozzle 55a such that the no771 e 55a noves across the
24 standard coating height StdH by the allowable error AHt, and even in case that the start

end portion 1018 is formed including a part of the periphery of the vapor-deposit

section Al, it is possible to restrict coating height Ht in the periphery of the

vapor-deposit section Al to a range within the allowable error AEt from the standard

coating height StdH.

For example, if the standard coating height StdH is 30 pm’ and the allowable
error AHt is '+ 10 pm', the conirol section 9 (see FIG. 1) coats glass paste Gp, making
nozzle height Nh be '20 pm (30 pm — 10 um) " at the part extending by the fifih
predetermined length 121 from the start point Ps. Then, the control section 9 coats
glass paste Gp in the periphery of the vapor-deposit section Al, setting nozzle height Nh
1o be the standard coating height StdH (30 pm).

Alternatively, the control section 9 may move the nozzle 55a, setting nozzle
height Nb to be lower than the standard coating height StdH by the amount equivalent
to the allowable error AHt only at a part of the portion extending by the fifth
predetermined length L21 from the start point Ps.

For example, the control section 9 may move the nozzle 354, setting nozzle
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start end portion 101S, setting nozzle height Nh to be higher by the anmount
equi valent to the allowable error Al-It at the position that is the six
predeterm ned | ength 122 before the start end portion 1015. Between the
start end portion form ng process and the term nal end portion formng
process, the control section 9 executes the normal noving process for

novi ng the nozzl e 55a, maki ng nozzle height Nh be the standard coating

hei ght Stdl-1, and the control section 9 thereby coats glass paste G On a
substrate 8. Wth such an arrangenent, it is avoided that the

nozzl e 55a contacts the previously coated gl ass paste Op when the nozzle
55a noves across the start end portion 101S, and it is thereby possible to
prevent t Rakhig{ian e RAGH thatithe standa apaihg dhiidl e theczoimt cgBiyalent

Further, it is possible to restrict coating height H in the vicinities of
the start ipide alovdleamor tHeowp th hoisimitpe! pninteseaiangpoth 05 WbsHaaat t ern Pt 2
to a range within the allowable error Alit fromthe standard coating hei ght
Stdl-1. paste Gp p@igtntal |y, the present exanple is also applicable to a

case of coatin |.ass . al on I : dhgp the first
pattern N, shg shoﬁnl*—*?@'gﬁ,%gﬁg? g%ggzg%%%%ﬂ%%{%t% gérﬁk%fa%?yh@%om Pn FI G
313. Exa ) A W O REe dichéent i on, a
past e CO%%’S%Q%QB’gF%‘{SﬁSS&i‘%?HS %ﬁc@%ﬁ%{;%ﬁ 1, itgg %ﬁggﬁmgﬁg‘%ﬂn t he coating

head 5 i, a8 sSACHIphAcEI (IS b A PRtkcBBin-payihdaghiddbcanideEphgicenent sensor
56 for measuring a change (displacenent) in the height (coating height Iit
shown i n ERG beldk tafstgl @d popiast 81 Ohecoatr@deaion & (o bE.rlameves up the The

di spl acenent sensor 56 shown in FIG 6B can be arranged, for exanple,

si mi | arl y rozeld fe. ofrhaektlydbs canifobseptiandt maves g Tzl e 1y BprEe®ent sensor
56 neasures the height from gl ass

recei ved |sagfielerhiothellaradl Fer A6t | St@?‘? ‘?’tig%% QW%%%%%%%t 2? .Sﬁg '? Ret Bga
Fur ther , - autats PRt e Wi S gL T SeRRr BBl B SIRITHE, 5\ e
S ol sefl i o35{6E6 Th® chbhoSAPM ERnOARNbRA @I chltingOkighl ass paste
StdH (30 pm) to 40 pm (30 pm + 10 pm)".
Tn this state, the control section 9 (see FIG, 1) moves the nozzle 55a across the
start end portion 1018, and stops the movement of the nozzle 55a at the end point Pe
that is set as appropriate. Further, the control section 9 transmits a control signal to the
valve 10b (see FIG, 1) to close the valve.
The conirol section 9 moves up nozzle height Nh by the amount equivalent to
the allowable error AHt from the standard coating height StdH and thus moves the
nozzle 55a, thereby forming the terminal end portion 101E in the second embodiment.
The seventh predetermined length 123 represents the length of the terminal end
portion 101E, in other words, the length that extends from the position that is the sixth
predetermined length 122 before the start end portion 1018 to the end point Pe, wherein
the conirol section 9 sets nozzle height Nk to be higher in the above-described length.
In such a tnanner, in the second embodiment, the second pattern P2 (see FIG.
3B) is formed, wherein the start end portion 1018 and the terminal end portion 101E
interseet with each other at the intersection point 103.

That is, the coptrol section 9 (see FIG. 1) executes the terminal end forming
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Qp, based on a neasurenent value by the displacenment sensor 56.
Incidentally, instead of the displacenent sensor 56, it is also possible to
provi de an i mage capturing device (an image capturing canera) that is
capabl e of capturing an inage of glass paste Op coated on the substrate 8.
In this case, further, an arrangenent may be made such that, a focal length
to the peak portion of glass paste G is neasured, for exanple, by an

aut of ocusi ng function, and the control section 9 (See FIG 1) conputes
coating height lit of glass paste Gy, based on the neasured focal |ength.
As shown in FIGS. 6A and 6B, the paste coating apparatus 100 (see FIG 1)
provided with the coating head 5 having the displacenent sensor 56 coats

gl ass pasbp@cdpinorhithibe periobsetign Hnovesppadatiehaitindd tyde 8vevdef i ned by the

vapor - deposit section Al of a substrate 8, for ex le,.simlarly to
Exanpl e Lequvaoing Hlometd ea; ASuien ARG seia SrE S BUBREE up o a

redet erm ned hei ght ati hej. ght . . Eur a.slmlarly to
Exanpl e 1theppele tt?‘ﬁigfgg}@ﬁnagﬂméé%%sé@@e@eﬁfo f#ﬁé’g’%ar”sdté I?séﬁc?oati né

appar at 1Q0 ts, a a jnt t i &aﬁ@ﬂcﬁ;ﬁm‘ @=nN0zz|l e 55a
tg,p as S?ISW'}O‘?‘SI ﬁ?dé“%%,ﬂ{%cgg%zn%ﬁsgﬁ%ﬁ%l‘?ggwﬁgl rcle) ié%ﬁﬂgs%{;ﬂ?phéfy of

the vapor 1 deposit, &G0k ety Bimihh te Wil Sndilor@dCI@Rx@Atlibdisy hubstrat e 8.
Then, the control® section 9 fornms the first pattern Pt1l by coating gl ass

paste Op fsg‘,gg&itp&@e@tnghéd}@@émmﬁs to the end point Pe (hollow square),
simlarly to Example 1. VWhen the nozzle 55a has nade one circuit of
t he vapor - deposiHs conted] iserioAl casritcs enorad  myvingaryresite FEiRh8e OAElst art poi nt
Ps, the control section 9 (see FIG 1) transpits., a control sign to the
val ve 10b s¢sien? Flo@ss thy nesizleti9e. padngdiortly %ﬁ%ﬂt e thpiendgrd Gopie "%}@{ val ve.

Further, the control section es the e | overl ap al ong

t he previ &@T?Ptﬁﬁétﬂé%g@}tﬁg‘gngggﬁl)(@.mgé g%% a?%@?%e(%\%dg) f%a may nove whil e
goi ng up. . The, hi ) t 1 h&s SSifi nd ligle the syringe
55 i s mai ﬁ?%%?%ﬁgﬂ%&?ﬁ@&ggyggg ’agghg g%?e 0 e jettiigr%hpr essure even
uhen supply; O ieich ki A pBARETHIE, dd hhRneMIkae Sifusisees FbG 1) i

st opped by closing the valve 10b, and coating of glass paste o fromthe
nozzl e 55&gk8: $5dnd WRhecA@GRteth g (yoe Riie3B)theonigiezd w588y ondies 26 with an
overlap with the previously coated gl ass paste Gy, glass paste Op is coated
W th an owebdzaspe.f (Jdediii. 1)he pressure inside the syringe 55, to which supply
of the jetting pressure has been stopped, gradyall ses.. Acconpanyi ng
the decrease i nHetis, fhe@sigeanippdicpsn &H@h%gﬁﬁaﬁn@éj&gﬂﬁiﬁgﬁﬁﬂﬁe anount of
gl ass paste Op fromthe nozzle 55a (see.Fl e i ng of

gl ass past%ﬂf@é‘dB?mf’ﬁégﬁ%i@?@‘%%%cwgg%&mg%ﬁ?@bb?)esg%ﬁ%g&?ls e the syringe
55 has decrease r 0xJ ReLLE 1REE PSUERLIaNE t he nozzle
55a reache‘?z%qﬁégjaeﬁﬁﬁ%%l n{; Eeﬁr%%%%dagicﬁ re). Fleies

ow square
nozzle 554 to move up by the amount equivalent to the allowable error AHt from the

standard coating height $taH during when the nozzle 55a moves by the sixth
predetermined length L22 to the start end portion 101 5.

In case that coating height Ht at the start end portion 101§ and nozzle height
N of the nozzle 558 at the time of moving across the start end portion 1018 are equal
to each other, the nozzle 55a may contast previously coated glass paste Gp due to an
srrar or the like so that the previously coated glass paste Gp is scraped off.  Om this
occasion, if a part of glass paste Gp coated along the vapor-deposit section Al is
scraped off together with glass paste Gp of the start end portion 1015, coating height Ht

at the part becomes lower, and coating height Ht in the periphery of the vapor-deposit

section Al becomes non-uniform.
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G ass paste GP is coated with an overlap fromthe start point Ps to the end
point Pe in such a manner, and it is thereby possible to formthe first
pattern Pt] that is approxinmately in a continuous rectangul ar shape w t hout
di scontinuity, as shown in FIG 34, in the periphery of the vapor-deposit
section Al by coating glass paste Op. Further, in formng the first
pattern Pt1l by coating glass paste GP on the substrate 8, the control
section 9 (see FIG 1) noves the nozzle 55a, setting nozzle height Nh such
that coating height Ht of glass paste Op to be coated on the substrate 8
beconmes the predetetw ned standard coating height Stdll (FIG 8B).

For exanple, in case that the standard coating height StdH of coating
height Ht is ' 30sisedond ehbodimatty mhtissieigh Hit of plasseestt e corigdAt 818553,

adj usting nozzle height Nh such that the coating height H aof .gl ass paste
Op beconestatt 8@ pamion 1908 s ssbloie dovwpsiby Hie aﬂﬁwﬁléleﬁ?@fﬁté%ﬂﬁb%ﬁ“ { advance. It

is preferable that nozzle hejght i.n coat.in | ass are

res Bect i vepajing E%I%htfséﬁsé%%mﬂztggwﬂ&ﬁgﬁ%gﬁlﬂa ihedjg Z%? g’iasmg‘gg %%Q%l?& st andard
coating heights St:1H._.and povin ( e atin

gl ass gasf“ég@ﬁfpctrﬂ%“ fc_@ﬁﬁfﬁ c:sg&@gﬁ@éﬁgg?ﬁnﬁg&gvﬁﬁfgagﬁa%g’f’lﬁg by tg he
optical di . I 6 Zvadist bakl e 53 (see
FIOG 6A) iﬂ%ﬁ%@%}%@gﬁ h?%%g(%négﬁ‘?%@rsﬁ%a@hﬁ’?gﬁé?? F(’)Lkv’iélﬂ)]@tsau’(\:rh th;:ltg t he meaguremant

val ue becgggigﬁgga%édeﬁ heisghtenNpotiay i MG Daaie metle Ssncntaewitbachraibat ai ns
coating herght a of glass paste Op to be the standard coating height StriH
(for exanpiies t13Gop 55alnovvehacrps deatst dpojtordlly a seal ing gl ass sheet, it

is preferable that coating height H of gll ass paste Ccﬂnlﬁﬁ uni %ormover t he
whol e circuit ohedobingly,ftds peraibledp Arepeyt &5t BIRSHPEH SDCPLEL Prit R BET At ure of

I t by | diati W th b oMl th
gl ass paste Up bY Lar ALl O0 MRS LASHL DEATVASGRRS il gr m over (e
ti 9 Fi i f I : i _ I
cection 2 (3E,FLo dhid SaPLATSHAR 1 SuamRens ek AbiGoadstgrozl o
mei Nt ai nedy e LN.JY gD AR AR TSY Hnd BosiaRdasAianat foagaiteivgitin St dH.

However , pe ‘erro ranuf acturing or "the Ii ke may cause, as shown in

FI G 7A f Qf. 8330k SrodAtst sk tieRmadad toxthg hepht@ndldf the tip end portion of
the nozzl e 55a. Further, as shown in FIG 7B, distortion with a convex

and/ or concave Buithesntirae mght B at the $enatinat endipertiang 08K & s PoWeof t he nozzle
55a. In case that the shape of the tip end portjiaon of the le.,55a is

di st ort ed amwusiasiivalendy Illec?@a‘f@ﬂbﬂﬁé‘i%‘Eﬁh@ffhegq%%@%%@?hgﬁﬁéh@fiy changes,
as shown, depending gn the novin i.r i on, of .t n | SRR pr esent ed
by an arr Wsitlpﬁr@hy@ow@mog?%‘;}gﬁﬂq%%ﬁggﬁt&% 1eil83 atsgﬁﬁ g%}?ect onst aﬁ%d.a

Further, also i se_that.d.ncli Z2 Lanbotcitihdhdigspect to
the syri ng@”&%@ {bég Gﬁa&fge‘f}th}g(ral‘ei nc ﬂg%l?égn&%]%dggri nge 55 wit r%ﬁpect to

t he substr hol ding table 6 (see FIG 1) is caused, coating height Ht of
gl ass paste slightly changes, depending on the noving direction of the
nozzl e 55a. As described above, in the second embodiment in which glass paste Gp is

coated along the second pattern P12, shown in FIG. 3B, the control section 9 (see FIG.
1) executes the start end portion forming process for forming the start end portion 1018
(see FICH, 5A), and the control section 9 thereby coats glass paste Gp at & coating height
Ht lower by allowable error AHt than the standard coating height StdH for the fifth
predetermined length L21 extending from the start point Ps to form the start end portion
101S. Further, when the nozzle 535a has made approximately one circuit of the
vapor-deposit section Al of an organic slement, the contro] section 9 executes the
terminate end portion forming process for forming the terminal end portion 101E (see

FIG. 5Bj, and thereby moves the nozzle 552 such that the nozzle 55a moves across the
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For exanple, even in case that the kind (viscosity and the |ike) of glass
paste Gp, the jetting pressure, nozzle height Nh, and the noving speed of
t he nozzl e 55a are unchanged, coating height Iit of glass paste G coated
on a substrate 8 is different, depending on whether the nozzle 55a noves in
X axis direction on in Y axis direction. Al so, depending on the difference
in the noving direction along X axis direction (horizontal direction in
FIG 3A), or depending on the difference in the noving direction along Y
axis direction (vertical direction in FIG 3A), coating height H of glass
paste (G coated on the substrate 8 is different. In this situation,
the paste coating apparatus 100 (see FIG 1) according to Exanple 2 is
arranged t@Qrhed ghtisn 1M SCRAIng GbasShaiga i tthe hiphtrthy tit amdar djuoelkni ng hei ght
StdH wi th hi gh accuracy, absorbing a difference in coaling height H caused
by a diff esBeakowabicdner nHvatrige mlisitioothadis tof six pesdeiermined lgmth k¥delqs G 1) .
Concretely, prior to a grocess (coating process) for coati r&g | ass paste
on the suliiststat @d@oftiondt M. GBetyeegjh g PPREnARTRYPEPIBeSSS &) h% t he
peri phery of the first pattern Ptl 6 (see Fl h i ng
appar at us KR EE fgmﬁ?%@@%*?s’(ﬂbﬂr @Bﬁ?lﬁgﬁﬁﬁ%‘%ﬂé@%&&%&ﬁ‘gﬁéi ng in
advance differences.in.coati I i L EREGES i t he nmovi ng
direction Pﬁqceﬁsﬁgﬂﬁ%‘gﬁq%ﬁ’é g!er%ﬁ’ggg%&sn%]ﬁgg t%%lgéa%%%nts (ngzz e correction
amounts Akl I j R otRatLHyCREK SEROREI(BSRACibMatchat i ng hei ghts
Ht which gF%hﬁt??g%ér?%%%%%i ng on tﬁgﬁrmgi ng direction of the nozzle 55a.
Then, in the cogthRGHNeEeSEf0r itdoatoided dgt the sopaside cOpagnithe substrate 8,
t he paste coating apparatus 100 noves the nozzle 55a, correcting the nozzle
hei ght s Npréwisushyheatedglpspbity Epvhei tig rerzle 83a oerss afrotshiee figbeide 55a by the
nozzl e correction amounts All having been set for tgg.res e&té%ge movi ng
di r ect i ongogiontlRES,mod #isthaghy rassihls 1R BEsrh L2helarsPryt BRSSP Y8 i ng hei ght
-1t due to differences in the noving direction of the nozzle 55a_ and can
t her eby cdBtiQfElEds®paste G at the standard coating height StdH with high
accuracy. For exanpl e,. . I it ; o por - deposi t
ﬁu@%rﬁt is ggsm% %\%SH-%E géa}%%ﬁ Yont I HEAS Sictdids of 112 stA

section Al is i rectangular s I'ng I 1ne portions extending along X

axi s di r Gk 0bs Aty oitiom: B hPRhER thoaeshd atert @G Ahageeiihbnnd (see Fi G
1) executes e preparation process for setting nozzle correction anounts

Al -1, the gRALFICkrsewHfam Qe s@hidurd bratifg hadght Pattf.ern Pt1 (see FIG 3A) to be
a rectangul ar shape (a rectangular shape with rounded corners in nore
detail) al ong t heideewnliptiepyeselt sxhmphapdio applivsbletto 8 e iobepaips glasid di vi des

the first pattern N into X-direction novin ortiqns (X ) ere the
nozzl e S5apatieEsAInE ﬂ)@“&tﬁﬁgspaﬂ‘?fﬁé’é%ef than %&rﬁggﬁ&g@%ﬁ g‘r?wﬁé%xhr%éé‘oﬂv“yin ons (Y1,
X_ i toct | O HSTRHE BB SRR e Tho . di rect i on moving T
Exarmple 2
In Example 2 according to the present invention, a paste coating apparatus 100,
shown in FIG.1, is used wherein the coating head 3 is, as shown in FIGS. 6A and 6B,
provided with a displacement sensor 56 for measuring a change {(displacement) in the
height (coating height Ht shown in FIG. 7A) of glass paste Gp coated on a substrate 8.
The displacement sensor 56 shown in FIG. 6B can be arranged, for example,
similarly to the optical distance meter 54 so that the displacement sensor 56 measures
the heipht from glass paste Gp to the nozzle 534, based on the received light amount of
& reflection light obtained by irradiating the peak portion (ridge portion) of glass paste
Grp coated on the substrate 8.  Further, as described later, the arrangement can be made

such that the control section 9 (see FIG. 1) compuies coating height Ht of glass paste
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portion X2 face each other, and the respective noving directions of the
nozzl e 55a are 29 opposite to each other. For exanple, if the X-direction
noving portion X1 is assumed to be a noving portion where the nozzl e 55a
noves to the right in the figure, then the X-direction noving portion X2 is
assunmed to be a noving portion where the nozzle 55a noves to the left in
the figure. Likew se, the 'f-direction noving portion Y1l and the
Y-direction noving portion Y2 face each other, and the respective noving
directions of the no771le 55a are opposite to each other. For exanple, if
the '"f-direction noving portion Yl is assuned to be a noving portion where
the nozzl e 55a noves upward in the figure, then the 'f-direction noving
portion Yy, 8288 sniedasu@niesr ahyithgdigdadement seiser ¥.t he nozzl e 55a noves
downward in the figure. Further, the 'f-direction noving portion Y1l
is assuned to bmcaentslis mgeporfthodispirsment stisontfz Hivalgnppspblfde PIOVigh t he
X-direction noving portion Xi to the X-directjon novin ortion X2, and the
Y- di rect i @n iness oapfuries davish (apimege SIS GERTA R WB%‘il?mgf ‘%B‘PPP%?P where t he

et S  §8 LIY ByI By kit
X-clirection .noyin [ b SHrE &L PR GisReabban Y1 (that
i's, when trﬂaé'%v%dﬁgucgﬁlﬁ%’catof?%%ieg ttélte}ﬁr?g%kz e SSa%anesG%{t an edge portion

of the vangfe n@ﬁ?ﬁ}tan%%ﬁ)%ﬁ%ﬂnﬁhﬁlﬂﬁéﬂj%%éédrﬁoﬁﬁﬁﬁm@e§mﬂh3aS to draw an
arc, and this ving portion 1s accordingly referred to as the corner

NoVi NG POrdob@tteCdchting hdightits ef olads@aste Gprigpspiont thomeashed dogzhlengib771e 55a noves
fromthe Y-direction noving portion Yl to the X-direction vi,ng portion X2
is referred to asshdwmioﬁi@s‘?erﬁﬂmdiﬁﬁgﬂlpm&t?mﬂﬁmfmpwﬁié1%W%gpcbé}ti on where
the nozzl e 55a noves fromthe X-djrectjon novi n%ls%o tion X2 to the

| f - di r ect i BAvidevitythp eretipg headd Haying dedignlqerpent 5 8 QP &&7° B8%i ng portion
C22, dth i t . he. | :

2 i rect | Gnon PRSP roeaTr e REoR I o7 2B TR SRpodaBABL
referred t C?aasﬁbcg%%%f%r Q}E&neﬁg’\ﬁnﬂ&ﬂﬁ% Bk L1CP s shown in FIGVBRNsukbR@agONt 1 Ol

section 9 c(see‘l Xecutes the preparation process for setting nozzle
correcti onyaNunt &y, Aoded §RRG priRerabed deighiievsdanbsigit FRpcti on 9 divides 30

Further, similarly to Example 1, the control section 9 (see FIQ. 1) of the paste

coating apparatus 100 sets a start point Ps of starting movement of the nozzie 552 to, as
showr in FIG. 3A, a point (the hollow circle} in the periphery of the vapor-deposit
section Al of the organic EL element on the substrate 8.
Then, the control section 9 forms the first pattern Ptl by coating glass paste Gp
frorm the start point Ps to the end point Pe (hollow square), similarly to Example 1.
When the nozzle 554 has made one circuit of the vapor-deposit section Al and
retarns to the position of the start point Ps, the control section 9 (see FIG. 1) transmits a
conirol signal to the valve 10b (see F1G. 1) of the pressurizing pipe 10c 1o close the
valve. Further, the control section 9 moves the nozzle 558 with an ovetlap along the
previously coated glass paste Gp. Herein, the nozzle 558 may move while going up.
The high pressure state of the pressure inside the syringe 55 is maintained due
io the residual pressure of the jetting pressure even when supply of the jetting pressure
to the syringe 55 (see FIG. 1) is stopped by closing the valve 10b, and coating of glass

paste G}_:S from the nozzle 55a is continued.  Accordingly, when the nozzle 55a moves
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the first pattern Ptl (see FIG 3A) into eight portions corresponding to
the noving directions of the nozzle 55a. Incidentally, the |engths
of the X-direction noving portions XlI, X2, and the | engths of the
Y-direction noving portions Yl, Y2 are not required to be the sane | engths
as the lengths of the respective sides of the vapor-deposit section A, and
can be any length that enables satisfactory neasuring of coating height Ht.
Further, the lengths of the corner noving portions Cll, 012, 022, and 022
can also be any length that enabl es satisfactory measuring of coating

hei ght Ht. Incidentally, it is preferable that setting of nozzle
correction anounts Al by the preparation process is executed as

appr opr i atgn ah BverR) 3Bl prohen]yioasd glakomse fGro lgsiyiaste Bp ipemtdaviths start ed,
when the nozzle 55a or the syringe 55 (see FIG 1) is replaced, when the

ki nd (Vi sensiigp.arithenhbe ticteele infidaghasginge §3.40 Bich supdy ‘éfégfﬂé‘ﬁm%n a substrate
8 (see FIG 1) is changed, when the shape of the, fi sé attern Pt1l (see
FIG 3A) ipssekmaingden sirped gedpall) dperedigs-t i%O@P”HB‘fz‘ﬁg‘*e e&%f‘*?‘*é& ®on anobunts AH

may be periodical |y execut t predeterm i I

Furt her, QF?%W’&%%WEI%F%?Q*&E& ?‘Fﬁh’ég@siﬁ%%tf)ﬂ%%s&)ﬁsg?%gjﬁgfrtg%?%Z%nl%g?%cess is
started, for l.e o] J BRGLRLdE: past e
coating aﬁ?ﬁﬁﬁ‘%fﬁﬁe ésée@%@g O%%}ag%gﬁ%ah ref)ger{%?igogﬁ p?%?:esns is

autonmmti c i & RpegLiaRdinioasy @theshhetc gfrbwuepnt r ol
section g%kg%éé@g&%)sﬁnﬁégﬁﬁﬁgﬁ thg&gontro}r{bsecti gﬁ) 9 (ﬁstee FIG 1) has

started thg peepalasddaQeachEaness potrinBe (olibwetumsedct i on 9 noves the nozzl e 55a
(see FIG 1) to a start position, having the start position be, for

exanpl e, a conn@élss e intoaRsxgitat aveded 918 RedaaIO By IHEe PBRSn 021 and

the X-direction noving portigon Xl. Then, the cantr ion 9 sets nozzle

hei ght Nh Rednwcéﬁ@w@@@r%ﬁdﬁ@at@f%a%@?% i%ﬁi%?‘éﬁ%@gﬁﬁﬁgg the initial

hei ght FI\Th) and. opens the valve 10 e : supply the

i Iet ting p{@B@ﬁﬁn?@%ﬁﬂfé’n@yﬂ%ﬁg@?%%%%ﬁt&gﬂ%ﬁﬁiﬁi&gxts?tglg{r‘?iﬁijg coat i tngdof

gl ass pas .Lam Eﬁ%g : ] oche nmounted on
Pipg? Hrat e*&n&%ﬁﬁg}f epblit sebton A1 By! 218ssBadt

t he substr executing the preparation process can be

any substrate foplng; phaRRHR fii9haREQFESBy cdafin@iiRepanoGlen thehe substrate 8
is not required to be a substrate 8 with a vapor-deposited organic EL

el enent.  gybsrateT) eheicBirkd] abctibe b Glat FHA.1N) Tovesthpneszlersabl syttiag sezgisdar d nozzl e
hei ght Nh, which enabl es coating_of %Iass paste Op at the %t and€rd coati ng
hei ght St didighhNa seaidbit cattine Seighidd afelass napte Garig be §ORISPEBINaE Y al ue

Gl andar 0 coRRHBFURT SRR TH0E IS SECar- 86 novsi o s5a. and the
o seis the i ni L Fal HEPG PRI EREAOEN PR R et ndpl iy The "
T 2l B e s e o,
the keyboapg: tﬂx@c&aﬁﬁ@h&é}@}'{t &3 glass paste Gp becomes 30 pm'.  Such nozzle height Nh '

is preferably set in advance. It is preferable that nozzie heights Nhin coating glass

paste Gp are respectively set, for example, for the kinds of glass paste Gp, standard

coating heights StdH, and moving speeds of the nozzle 55a. In costing glass paste Gp,

the control section 9 obtains a measurement value by the optical distance meter 54 (gee

FIG. 6A), moves the Z-axis table 53 (see FIG. 6A) in Z-axis direction (vertical

direction) such that the measurement value becomes nozzle height Nh having been set,

and thereby maintains coating height Ht of glass paste Gp to be the standard coating

height StdFH (for example, 30 pm).

In the process for joining & sealing glass sheet, it is preferable that coating
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Adj usting the height of the nozzle 55a (see FIG 1) so that nozzl e hei ght
Nh becones the initial height FM concretely, so that a neasurenent val ue
by the optical distance neter 54 (see FIG 1) becones the value of the
initial height FNh, the control section 9 (see FIG 1) noves the nozzl e 55a
along the X-direction noving portion X1 at a noving speed havi ng been set,
and thus coats glass paste Op on the substrate 8 (see FIG 1) nounted on
the substrate holding table 6 (see FIG 1). Further, based on a measurenent
val ue by the displacenent sensor 56, the control section 9 conputes the
vertical difference (a deviation amount) of coating height H of glass
paste Op coated on the substrate 8 fromthe standard coating hei ght StdH,
and sets acipgaElof ghey peeetGpanudfomuverAbt wholt hirgiidd WediritoattamBine. For
exanpl e, as shown in FIG 8B, representing a neasurenent value, which is
measur ed Izt thheisdinsphpeamsef gosmest oy (sedaneyitbadssehbim RE%ET g hei ght Ht

is the standard coating height StdH b tandard neasurenment value Li, if
an act ual usifm avgr thevgRte CF‘lFmb‘?fﬂbq%@aﬁégﬁ'ﬁ(ﬁn%ﬁﬂé@m&n&?ﬁﬁibstrate 8 is
different fromthe ndar d. coatin el St d1- aent val ue (an
actual nea%iPRAEIE F\?/élaldés E?f%frag@aftﬁ%egisg%l%é%&nﬁﬁ?&%Zé?%so% gg i%gﬁdi fferent
fromthe standard Eﬁﬁﬁp MAEHES hos phfle BRIiSmIdtaire@%&h highe control
section Q%ﬁggr?ﬁﬂ{r%cgg?%%ﬂ I %Iflee]%kge be%llweS n S?E@lstandard rreas%lrenent val ue LI
and the agtyal..nPasSHE SRRGE] Malimendioht 6488 L2), and can thereby conpute the
devi ati on amount (nozzle correction anount Ali) of coating height H from
the standard coBbivegrhehghterst dkbanufacturingtrehe bt mat cageee €5 BAWDUhmy conput e
the devi ati on anount (nozzle correction anmount Al-1) of coatj n.g hei ght Ht
fromthe F@nHafod ecoaple riptaréonsad siiggfoatol Gieinepa porien g %POZ&EP fs on the
X-direction noving portion_ Xl

. . . For exa e, as sho I 8C,
setting plAurtasr sehoun B8R WE%Q@DQW?SM%"%B%MSC%WE 5@%%}(& r}ﬁ% ein FIG
8C) on the X-direction, novin orti,on: X , Ly see FI G
1_))obt ai nSARESE %Hﬁﬁrf‘dWﬁ%@ﬂ%a%%%ﬁs%a%%%gﬂn%ﬁ&\%tga:pﬁégtﬁ%% Q‘E‘g Ehe
di spl acem"‘”iﬁ %g;&‘g% notste 3a it R NERAB LA RLy, POARE Beid R il ofdls padib@p L he

r
control séctio conputes respective differences between the standard
measur enen; Mal dendds, ARBuw) BeRdiigbn (R assmenietional desotle & t he

measur enment "poi nts” P1 to P5, and assigis the average val ue of the

di f f er enc espradentch @y arasow émbafigpeientsif RezAohdat No it ¢eastazz| e correction
amount &I (AHX1) at the X-direction nmoving portion Xl .

Inci dental |y, i Ruiheamitodn pase dhagiachingtipnef Bnprase 08 "B ISPEGRT ecti on amount

AR) of a coating height Tit i.s taken to Siti in S ng hei ght
H is hi grfémzmg‘%ﬁ%ﬁréﬁs £ HPTdgaton Fﬂﬁ‘gﬁgg &’ﬁ‘ﬁ ‘"?P%Fﬁf!m %ﬁ’%ﬁ%ﬁ%ﬁ%o be
negative in case | j\ng hei.ght .Ht, & ;o R, coating

hei ght St d@zﬁ%%%%?gd)lig%uie& cc{aﬁxg&i%m t%igp?%laé% ?%%Gg%é%n%ut es A nozzl e
correction n @il n 6PRBRo4sRg portion Cl1l, a nozzle
correcti ondﬁgﬁ%gﬁuﬁoﬁﬁgﬁg?gt He Yl-tdi rec?i on noving portion Yl, a nozzle
correction anoumil,r AReple eddn ik BRe Rl hekindpviswgitporithaikeDilzlasa prtz 2| e
correction anount AHXZ2 at the X-direction noving portion X2, a nozzle

cor r ect i onGig/meittinshERRratnotdehaigin Ner andobd movipe Frepbel tepsozzls SApFE e

correction amount AHY2 at the Y-direction novi ngs gorti an gz Emd a nozzle
correct i onuedmuget, coating height Ht of glass paste Gp coated on a subsirate 8 15 ditfeten

depending on whether the nozzle 552 moves in X axis direction on in Y axis direction.
Also, depending on the difference in the moving direction along X axis direction
(horizontal direction in FIG. 3A), or depending on the difference in the moving
dirsction along Y axis direction (vertical dirsction in FIG. 3A), coating height Ht of
glass paste Gp coated on the substrate § is different.

In this situation, the paste coating apparatus 100 (see FIG. 1) according o

Example 2 is arcanged to be able to coat glass paste Gp at the standard coating height
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AHC21 at the corner noving portion C21. Further, the control section 9
preferably stores all of the nozzle correction 33 anounts AN (AB)<1,
AHC11, AHY1l, AHC12, AHX2, AHC22, ARY2, AHC21) in a storage section, not

shown. Wth an arrangenent of conputing the nozzle correction anounts
AR (AHX1, AHC1l1, ANY |, AHC1l2, AHX2, AHC22, A1{Y2, AHC21l) in such a manner,
the preparation process sets nozzle correction amounts AMfor the
respective noving directions of the nozzle 55a (see FIG 1) along the

peri phery of the vapor-deposit section Al . The preparation process
IS a process that executes for the each noving direction of the nozzle 55a
the process for, when glass paste Op is coated acconpanyi ng the novenent uf
t he nozzl gigspaitvhitihadctomzy, ebdoiige diffrehein nepting brigkidlt cpesed B2 niti al hei ght
ENh, setting the nozzle correction amount AN to the deviation between
coat i ng héifighincd inttheohoghadisechentidhagrzandds fee E¥hddar d coating hei ght StdH

Further, as shown in FIG 9, in executing t coatin or coating
gl ass paste Op EWCEHY: BUHIP ARIWSH “%P%ﬁ/?fg‘éeaﬁ ?%aﬁﬁﬁ%sg%%?ﬁeéégési t section
Al by vapor-depositin n..QL gank | thdabnt Ps i s at
the X-di r@&sg%%am;?ﬁgﬂgbpﬁﬁyon ‘38%%%%@?%?%‘18?# {shg%tg?pgﬁhg&frmves the nozzle

55a to th i ] i DO heciii: 4 rocsyal ue corrected
: %1%%1?%%1 {P%e i]?g(%.t ﬁéN%ngé@&ﬁnﬁ%éﬁﬁmB ec froces

fromthe y the nozzle correction amount AHXI. That is,
the cont r ol .5e6a1hPRocIsss R BRESInA bzl ench diffphencedin byetinpbeiglsAHidge Kor r ect i on

amount AFI"X1. )
differences in the moving direction of the nozzle 55a, and sets correction amounts
(nozzie correction amounts AH) of nozzle height Nh that correspond respective coating
heights Ht which are different depending on the moving direction of the nozzle 53a.
Then, in the coating process for coating glass paste Gp on the substrats 8, the paste
coating apparatus 100 moves the nozzle 534, correcting the nozzle heights Nh for the
respective moving directions of the nozzle 55a by the nozzle correction amounts AH
having been set for the respactive moving directions of the nozzle 55a, thus absorbs a
differences in coating height Fit due to differences in the moving direction of the nozzle
552 and can thereby coat glass paste Gp at the standard coating height StdH with high
accuracy. |
For example, as shown in FIG. 8A, in case that the vapor-deposit section Al is
in a rectangular shape having line portions extending along X axis direction and Y axis
direction, when the conirol section 9 (see FIG. 1) executes the preparation process for
setting nozzle sorrection amounts AH, the control section 9 sets the first pattern Pii (ses
FIG. 3A) to be u rectangular shape (a rectangular shape with rounded corners in more
detail) along the periphery of the vapor-deposit sectiont Al, and divides the first pattern
Pt] into X-direction moving portions (X1, X2) where the nozzie 55a moves in X axis
direction and Y-direction moving portions (Y1, Y2) where the nozzle 55amovesinY
axis direction.
1r Example 2, the X-direction moving portion X1 and the X-direction moving

portion X2 face each other, and the respective moving directions of the nozzle 55a are
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For exanple, if coating height H at the X-direction noving portion X1 is

hi gher than the standard coating height StdH, in other words, the deviation
anount of coating height HH fromthe standard coating height Stall is
positive (the nozzle correction amount AHXI is positive), the control
section 9 determnes that coating height lit of glass paste Op at the
X-direction noving portion X1 is high than appropriate, and sets nozzle

hei ght Nh to a height lower than the initial height FNh by an anount

equi valent to the nozzle correction amount AHX1. On the other hand, if the
devi ati on anmount of coating height Ht fromthe standard coating hei ght StdH
is negative 34 (the nozzle correction anount Al -DCl is negativg), t he

control seppdsitnio@acketenr.r Frosxaraple, i66a Kol BATINGPOrEPD i $2es¥t e p at
t he X-di ti i ti X1 i | t i at d t
0271 6 hetgpts RV AR E ThngAas Sttt Kbt RER Lo RergHPerREn by an

t equjval ent ta the.nozzl i on & . e ¥aat is, if
e nozoi -ieRE Ot BN KRG bL P RCHR Y oRGe henopaig B8 1S

corrected fo & ¢ 166t tﬁ@fzéﬂ%‘f"?’\ﬁiﬁ{%g@% V- firdch6n RR%AL oo YeGhd 8 amount

Al -1 X1 is negative, nozz height Nh 1s corrected to a direction upward

Then, t he @RLiQ m&@Ed hRoY IRAe Sach beher) @At ihe r&Devtiat mioging Hizeckonti ofect i on
moving portion X, mai'ntaining nozzle height Nh having been corrected, and
t hus coat shqglcags spast eppositon ehdteotbarb star akamde, if the Y-direRigni@ding i n case of
novi ng the nozzle 55a along the_corner noving portion C| continuously from
the novementtioalYdngassirasdito i EVINGPORBRIVI§eBY RIZBIS SRP Flof’?f’élpt‘%‘%[’?ol section 9

(see FIG 1) _corrects nozzl.e height Nh .t he connection. pai Pxcl between
Uhe. X di r 664 SEHF- M0 gL DO BRORTE RS N6 SORHER HEU G BRPPSR O 1 byt he
nozzl e correctjon n - . te .S, the control section 9 sets

hei “JRE® n@’gg%{ﬁo@és dofimviaea ‘glci}{%]ﬁr’ﬁe

nozzl e ué correcte omthe initial height FNh by the

nozzle correcti ?ﬁﬂﬁﬁ‘aﬁﬁﬁdﬁ@o&mm@@@rﬁwmm@m&me@a hRing pomes t he

nozzl e 55a al ong thé corner noving portion Cl1, maintaining the corrected

nozzl e heighte Noro8R6 54 BeSefeih Hed-asstipaabenPpor@n Kieo dulbsdiration 8.
Li kew se, the control section 9 (see FIG 1) corrects the nozzle height Nh

at the connaegid meigudihtndihy [Y-detumenotispaitrme? isrpwinsd thbra eVl | and t he
"V-direction nmoving portion Y1 by the nozzle correctiagn gount AHY1, then
moves t he frosionlvéeBShe rizEleg 56 Fovsa IR e S BFFCHOR MAYIBBPEPB ALY B8 rai nt ai ni ng
the corrected nozzl e, heil%ht ﬂh, and thus coats the glass paste Op on the
substr at e g-direction moving portion A1,

Further, when the nozzle 558 moves from the X-direction moving portion X1 to
the Y-direction moving portion Y1 (that is, when the moving direction of the nozzle 55a
changes at an edge portion of the vapor-deposit section A1), the nozzle 55a moves such
as to draw an arc, and this moving portion is accordingly referred to as the corner
moving portion C11.  Likewise, the moving portion where the nozzle 558 moves from
the Y-direction moving portion Y1 to the X-direction moving portion X2 is referred to
as the corner moving portion C12, the moving portion where the nozzle 55a moves from
the X-direction moving portion X2 to the Y-direction moving portion Y2 is referred to
as the corner moving portion C22, and  the moving portion where the nozzie 55a
moves from the Y-direction moving portion Y2 to the X-direction moving portion X1 is

referred to as the corner moving portion C21.
When the conteol section 9 (see FIG. 1) executes the preparation process for

setting nozzle correction amounts AH as described above, the control section 9 divides
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Further, the control section 9 corrects the nozzle height Nh at the
connection point Pycl between the Y-direction noving portion Y1 and the
corner noving portion 02 by the nozzle correction anount AHCl2, then noves
t he nozzl e 55a along the 35 corner noving portion Cl2, nmintaining the
corrected nozzle height Nh, and thus coats the glass paste Op on the
substrate 8. Still further, the control section 9 corrects the nozzle
hei ght Nh at the connection point Pcxl between the corner noving portion
Cl2 and the X-direction noving portion X2 by the nozzle correction anmount
AHX2, then noves the nozzle 5% al ong the X-direction noving portion X2,

mai ntai ning the corrected nozzle height Nh, and thus cpats the glass paste
Gp on t he tleufysitpatiere Pg. (see FIG. 3A)ato qight pprépns QopssioBiifs B S®eYR8n 9 corrects
t he nozzl e hej ght Nn at t?e connecti on point Pxe2 between the X-direction
movi ng porditFBRns BRPZERE % or ner noving portion C22 by the nozzle
correction anmount, AHC22, the he. : | t rner noving
portion C22, na“ﬁ’figtftnl h%legeﬁ'é égf'}rﬁg?:(t%%%H%éﬁtﬁﬁgﬁgﬂl%}ﬁﬁ?aé%gtﬁzus coats the
gl ass past Dfrest ions Y1, V2 ERobRhuirddie be oiRti@t section 9
corrects tl%ﬁggzegnﬁg?ggﬁ%ﬁﬁ%%%e connect i O%Elpoi nt Pcy2 between the

COr ner  Mmo\igiths ROTHE 1BthEIPtha Rdpédies Mdekiof ertviapm-depudtisgetiportli axl c¥2bby t he
nozzl e correction amount AHY2, then noves the nozz| e 55a al ong the

Y- di r ect i any hayihnig: poibtes eatisfiornmmeastangiingetingdewst Hec Ffedisidhy| e hei ght Nn,
and thus coats the glass paste G on the substra&e 8. L Still further,
the cont r dtngdeef ihegomeiar Fag Patiensd 0% bd. £2hamg 122 KB 20 a7y {B8Bect i on poi nt
Pyc2 between the Y-direction novi orti Y2 and the corner noving
portion Ciﬁatﬁwbiﬁémﬁf?f?%mﬁ%w&?ﬁ%gﬁt? rl?ﬁi;@ﬁ{hﬁHCZL t hen noves the nozzle

55a al ong the cgr I i i Wl d nozzle
hei ght Nit, andp%%gémggétlg&?%ga%gﬁtg%é pa ?@@E%@cﬁ% su st% ?%f?%g Yet
further, the.conh El%!:eﬁ Bk GRITbRGHS frRRamiNE AhiRn hRidghionNl oftnit he
connecti o pol nt Pcx2 between the corner noving portion C21 and the
X-directi oFp sl RotapRi iR théindayle Sheomtbe gtiegett feckiGoh) ianplaed, AHX1, then
noves the nozzle 5% al ong the X-direction noving portion Xl, maintaining

t he correcwied tixdded @ishesitgand fi Jike)rnd glasupesie St ie be Reatefl Gigssupdsded® Gp on t he

substrate 8. 36 .
(see FIG. 1) is changed, when the shape of the first pattern Pt1 (see FIG. 3A) is

changed. Alternatively, setiing of nozzle correction amourts AH may be periodically
executed at predetermined temporal intervals.

Further, an arrangement may be made such that the preparation process is
started, for example, by operation by a manager who manages the paste coating
apparatus 100 (see FIG. 1), or the preparation process is automatically started by
executing a program integrated in the control section 9 (see FIG. 1).

When the control section 9 (see FIG. 1) has started the preparation process, the
comirol section @ moves the nozzle 55a (see FIG. 1) to a start position, having the start
position be, for example, 2 connection point Pex2 between the corner moving portion
C21 and the X-directiop moving portion X1. Then, the control section 9 sets nozzle
height Nk to a predetermined standard height (referred to as the initial height FNh) and
opens the valve 10b (see FIG. 1) to thereby supply the jetiing pressure to the syringe 55

(see FIG. 1), thus starting coating of glass paste Gp from the nozzle 55a.

Herzin, a substrate 8 to be moutted on the substrate holding tabls 6 in
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As descri bed above, in the coating process that coats the gl ass paste Up on
the substrate 8 (see FIG 3A), noving the nozzle 55a (see FIG 3A) al ong

t he periphery of the vapor-deposited section Al (see FIG 3A), the control
section 9 coats the grass paste G on the substrate 8 for the respective
novi ng directions, noving the no77le 55a with corrections of the no77le

hei ght NI by the nozzle correction anounts Al (AHX1, AMC 11, AHYl, AHCO 2,
Al l X2, AHC22, AHY2, AHC21) corresponding to the respective noving

di rections. In such a manner, on the coating apparatus 100 (see FIG
) according to Exanple 2, the control section 9 executes the preparation

process prior _to the coatin rocess for c i t he gl te Op on the
substrat e@@%%éhwf@?ﬁrﬁW?PW%%‘gé%?a %’gﬁg&u&%ag%tggﬁ'i“_ "é%él gicelpsgﬁlt he coating
hei ght Ht due. s S otk B8 TRV Q8tlid £61h B0k abRB0Z2! € S5a

diffe

(see FIG® ?r,w‘i’rﬁ% QOSH%SEII Sect i sets a nozzle correction amunt AR for
correctio . | e height Nh individually for each noving direction
of the nogrfg%chggge}&%é%‘t her, in the coating process in which the control
section 9 novesyih&iRnEEkerGbia palfangy tivanged hphkrheight Nbvéhigegpebletieposi t ed
section Al (see FIG 1), the control section 9 corrects the nozzl e hei ght
Nh by a neaiig of ginssqattt Gn apthostandayioktng baght SHELompsulsract (S8hFI6F t he nozzle
55a, and thus coats the glass paste GP on the subst#gte g Wth this
ar r angene), and is prefersbls sivBlue Predet e Yo basrd Fi AeRE@EPlE s HRd eL8l#F ng height Tit

d by diff in th i g, direct | f d coat
Che gl ass PR U8 CpHGRA T SRBORLt g R e BrAs A aeAs Fras OO ST
with high 5iRe. - ik eample, aﬁmm@%é}{t LANGSRENY suJP¥a D18 SREB] deidPRilRe the

preparati pro SUCh as =t o conput es, en the syringe 55 (see FIG 1)

or the n%ﬁhiﬁ r}fé%gt F198 Badeh Gn thbkid¥as sheepast-am, @gatovin weal ofnigzmzge correct i on

anounts Al vance, corresponding to plural conbinations of the |dnd of

gl ass pastse, Qad iHeNe MRVA Agnagpaed oafthd fstenodtitaphbytualid (FKs 1$tusingar d coating
hei ght StdH. Further, an arrangenent may be nade such that, for exanple, at
the time afie monitor (see FIG. 1) and the keyboard 12 (see FIG. 1).

Adjusting the height of the nozzle 55a (see FIG. 1) so that nozzle height Nh

becomes the initial height FNh, concretely, so that a measurement value by the optical
distance meter 54 (see FIG. 1) becomes the value of the injtial height FNh, the control
section 9 (see FIG. 1) moves the nozzle 552 slong the X-direction moving portion X1 at
a moving speed having been set, and thus coats glass paste Gp on the substrate 8 (see
FIG. 1) mounted or the substrate holding table 6 (see FIG. 1). Further. bézsed ona
measurement value by the displacement sensor 56, the control section 9 cornputes the
vertical difference (a deviation amount) of coating height Ht of glass paste Gp coated on
the subsirate § from the standard coating height StdH, and sets a nozzle correction
amount AH to this deviation amount.

For example, as shown in FIG. 8B, representing a measurement value, which is
measured by the displacement sensor 56 (see FIG. 6A) when coating height Ht is the
standard coating height StdH, by a standard measurement value L1, if an actual coating
height Ht of glass paste Gp coated on the substrate 8 is different from the standard
coating height StdH, a measurement value (an actusl measurement value L2) by the

displacement sensor 56 is different from the standard measurement value L1,  In this
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starting the coating process for coating the glass paste G on the
substrate 8 (see FIG 1), when a nmanager of the paste coating apparatus 100
(see FIG 1) has set the kind of glass paste GP, the noving speed of the
nozzl e 55a, and the standard coating height Sail, using the nonitor 11 (see
FIG 1) or the keyboard 12 (see FIG 1), the control section 9 reads a
corresponding initial height FNh and nozzle correction anounts All

(AHX1, AHC11, ARYL AFI Cl2, AHX2, AHC22, AFIY2, AHC21) fromthe storage
section, not shown, and coats the glass paste (@ on the substrate 8,
correcting a nozzle height Nh as appropriate. Further, the
configuration of the paste coating apparatus 100 is nof limted to a

conf i gur atdsanhs auiralieetipntrremgitispiig ¢ Sty e gay PIEETER) at the
coating head 5 (see Fig. 1). For exa . tQe paste cpatin aratus 100
may be comiingll enfl theaqet W@%%I.emﬁra‘fal'feﬁ @étLtQi)r?&BtoﬁleﬁFrﬁi%f Ta teZl&gg)ht F/NTh to

the nozzle hejght Nnh, the control | : kfosot) (hO¥RE:d he nozzle
55a at al fie‘fﬁ‘fmgﬁgm%t\ﬁl?ﬁgﬁwtﬁhg%?n 87;%3\??3?%‘?&81%&%% i'ng portions X, X2,
"V-directi on ’\e/iigﬂ%t rtions Yl, Y2, corner noving portions Cll1l, Cl2, C22,
Q), and ERUSScoat's gl'ass paste Op on a substrate 8. Thereafter, by a

measur ement  deviigon @ tseibe Wnay REQVE €tk daviatiomarthusp{nacReemeciensor 56,
devi ations between the coating height H of glass paste Up and the

r ef er ence s@eat:iAK diesgiht highék dooethe sandanteoadigirg s pi s easured at al |
t he noving portions, and the nmeasured deviations at the respective noving

portions aeers ebingontheX-dectos MOFNE@SH®lanount s AH (AHX1, AFI Cl1, AWL
AHC12, AFDC, AHC22, Al-1Y2, AH t he r.espect| V. Vi £ ons.
According the iW@ﬁﬁm@ﬁ,%ﬁﬁwgégéﬁlsgg{‘%ﬂ%wzﬁg eglep gﬁﬁeag@ggé ?sng
apparatus and a paste coat.i t=h. : i t @k kdframai nt ai ni ng
of coati n@mn{g‘mj'ﬂlas?ﬁmﬁfﬂﬁgén gg}sg@ ?@5%?&%@?@%@323@?&2{5’?‘gﬁge. What is
claimed is; 1 A (?e%%tlé. @%%in@%egwﬁﬁéﬁ YSuesQOdtR] bithdtesment Vedas(le) bor

continuousFy coating paste; an
the displacement sensor 56 at the measurement points P1 to P3. Then, the control
section 9 computes respective differences between the standard measurement value L1
and the actual measurement values 1.2 at the measurement points P1 to P35, and assigns
the average value of the differences at the measurement points P1 1o PS5 to the nozzie
correction amount AH (AHX1) at the X-direction moving portion X1.

Incidentaily, in Exampie 2, a deviation amount (a nozzle correction arnount
AH) of a coating height Ft is taken to be positive in case coating height Ht is higher
than the standard coating height StdH, and taken to be negative in case coating height
Ht is lower than the standard coating height 5tdH.

Likewise, the control section 9 computes & nozzle correction amount AHCI1 at
the corner moving portion C11, a nozzle correction amount AHY1 at the Y-direction
moving portion Y1, a nozzle correction amount AHC12 at the corner moving portion
C12, a nozzle correction amoumnt AETX? at the X-direction moving portion X2, a nozzle
cottection amount AHC22 at the corner moving portion 22, a nozzle correction
amount AHY? at the Y-direction moving portion Y2, and a nozzle correction amount
AHC?21 at the corner moving portion C21.

Further, the control section ¥ preferably stores all of the nozzle correction
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a control section for continuously coating the paste in a periphery of a
predeterm ned region on a plane of a substrate, by noving the nozzle,
wherein the control section: noves the nozzle, setting nozzle height
fromthe substrate to the nozzle to be | ower than a predeterm ned standard
hei ght, at a start end portion that extends by a predeterm ned | ength from
a start point of starting novenent of the nozzle; noves the nozzl e,
setting the nozzle height to be higher than the standard height, at a

term nal end portion that extends by another predetermned |length to an end
point of term nating the novenent of the nozzle; noves the nozzle, setting

the nozzl e height to be the standard_ hej_ght t uding the start
end por t i amusisdH @& le ARG M ARG A56r e %ifﬁgeﬁ'ﬁ&??g\‘r\@?zt ﬁg)é%i))z}%fae such t hat
the paste is coated with an overlap at |east partially between the start
end porti BFAEEUR"EIM hal end portion. 2. The paste coating apparatus

according to c l'\?%ithmanlsirrangemcnt of computing the nozzle correction amounts AH {AHX1,
AHC1I, AHY1, AHCI2, AHX2, AHC22, AHY?Z, AHC21) in such & manner, the
preparation process sets nozzle correction amounts AH for the respective moving
directions of the nozzle 55e (see FIG. 1) along the periphery of the vapor-deposit
section Al

The preparation process is a process that executes for the each moving
direction of the nozzle 55a the process for, when glass paste (p is coated accompanying
ihe movement of the nozzls 55 with nozzle height Nh having been set to the initial
height FNh, setting the nozzle correction amount AH to the deviation between coating
height Ht of glass paste Gp and the siandard coating height StdH.

Further, as shown in FIG. 9, in exccuting the coating process for coating glass
paste Gp on the substrate § provided with the vapor-deposit section Al by
vapor-depositing an organic EL element, if the start point Ps is at the X-direction
moving portion X1, the control section 9 moves the nozzle 55a to the start point Ps and
sets nozzle height Nh to a value corrected from the initial height FNh by the nozzle
correction amount AHX1. That is, the control section 9 corrects nozzle height Nh by
the nozzle correction amount AHXL.

For example, if coating height Ht at the X-~direction moving portion X1 s
higher than the standard coating height StdH, in other words, the deviation amount of
coating height Ht from the standard coating height StdH is positive (the nozzle
correction amount AHX1 is positive), the control section 9 determines that coating
height Ht of glass paste Gp at the X-direction moving portion X1 is high than
appropriate, and sets nozzle height Nhto a height lower than the initial height FNh by
an amount equivalent to the nozzle correction amount AHX1. Onthe other hand, if the

deviation amount of coating height Ht from the standard coating height StdH is negative
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wherein at the start end portion, the control section sets the nozzle

hei ght to be |lower than the standard hei ght by an anobunt equivalent to an
al l owabl e error allowed for coating height of the paste to be coated on the
substrat e, and wherein at the term nal end portion, the control
section sets the nozzle height to be higher than the standard hei ght by the
anount equivalent to the allowable error. 3. The paste coating apparatus
according to claim1 or 2, wherein the control section noves the nozzle
such as to formthe start end 39 portion along the periphery of the
region, setting the start point to a point in the periphery of the region,

and to formthe termnal end portion along the perjphe é of tttge regi on,
setting t (e rende menwrt@n%@téﬁ?&ﬂwgﬁm%ﬁhqurﬁéﬂﬁ@m%{ﬁ gt Dethe 1 egi on,

such that the termnal end portio nd the start_epd [y | east
parti al | yooses eaght i phelese t‘?)?‘ﬂ@?tﬂe g?‘{j“?ﬁtéﬁnﬁﬁg‘f%g %%Q?I} ’Egmal%‘%%r atus according

past e antrRBrERl e B B e The. paste
storage S%Cﬁo%ﬂt éq‘ﬁivalent to the nozzle correction amount AHX1.

That is, if the nozzle correction amount AHX1 is positive, nozzle height Nh is
correcied to a direction downward, and if the nozzle correction amount AHX] is
negative, nozzle height Nh is corrected to e direction upward

Then, the control section 9 moves the nozzle 552 along the X-direction moving
portion X1, maintaining nozzle height Nh having been corrected, and thus coats glass
paste Gp on the substrate 8.

Further, in case of moving the pozzle 55a along the comner mu_ving portion C11
continuously from the movement along the X-direction moving portion X1, the control
section 9 (see FIG. 1) corrects nozzle height Nh at the connection point Pxcl between
the X-direction moving portion X1 and the corner moving portion C11 by the nozzle |
correction amount ABC11.  That is, the control section 9 sets nozzle height Nhto a
value corrected from the initial height FNh by the nozzle correction amount AHC].
Then, the control section 9 moves the nozzle 552 along the comer moving portion C11,
maintaining the corrected nozzle height Nh, and thus coats glass paste Gp on the
substrate 8.

[ikewise, the control section 9 (see FIG. 1) corrects the nozzle height Nh at the
connection point Pcyl between the corner moving portion C11 and the Y-direction
sroving portion Y1 by the nozzle correction amount AHY1, then moves the nozzle 55a
along the Y-direction moving portion Y1, maintaining the corrected nozzle height Nh,
and thus coats the glass paste Gp on the substrate 8.

Further, the control section 9 corrects the nozzle height Nh at the connection
point Pycl between the Y-direction moving portion Y1 and the corner moving portion

C12 by the nozzle correction amount AHCL2, then moves the nozzle 55a along the
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coat the paste fromthe nozzle, wherein supply of the jetting
pressure fromthe pressure source to the paste storage section is stopped
before the term nal end portion is forned. 5. The paste coating apparatus
according to claim1l1 or 2, wherein, setting the start point to a
poi nt outside the periphery of the region, the control section noves the
nonle fromthe start point toward the periphery of the region to formthe
start end portion, and wherein, setting the end point to another
poi nt outside the periphery of the region, the control section noves the
nozzle fromthe periphery of the region toward the end point to formthe
term nal end portion such that the term nal, end portion intersects with the
start endcqoertiaing ripdsiZementginimgheatrsEdorzy lﬂﬁﬁ%uﬁﬁﬁmﬁdﬂﬁan paste in
a periphery of a predetermi ned region on a plane of a substrate by noving a
nonl e forﬂ@@ﬁ@ﬁﬁﬁgﬁ§3W1@6§#WW§e§he paste, conpri sing: a start end

Phe substrate (BB B oB e o At e N et andard
hei ght, angcnnection point Pex1 between the corner moving portion C12 and the X-direction
moving portion X2 by the nozzle correction amount AFXD, then moves the nozzie 55a
along the X-direction moving portion X2, maintaining the corrected nozzle height Nh,
and thus coats the glass paste Gp on the substrate 8.
Yet further, the control section 9 cotrects the nozzle height Nh at the
connection point Pxc2 between the X-direction moving portion X2 and the corner
smoving portion C22 by the nozzle correction amount AHC22, then moves the nozzle
55a along the comer moving portion C22, maintaining the corrected nozzle height N,
and thus coats the glass paste Gp on the substrate §.

Further, the control section 9 corrscts the nozzle height Nh at the connection
point Pey2 between the comer moving portion C22 and the Y-direction moving portien
Y2 by the nozzle correction amount AHY?2, then moves the nozzle 55a along the
Y-direction moving portion Y2, maintaining the corrected nozzle height Nb, and thus
coats the glass paste Gp on the substrate &,

Still further, the control section 9 corrects the nozzle height Nh at the
connection point Pyc2 between the Y-direction moving portion Y2 and the corner
moving portion €21 by the nozzle correction amount AHC21, then moves the pozzle
55z along the corner moving portion €21, maintaining the corrected nozzle height Nh,
and thus coats the glass paste Gp on the subsirate &.

Vet further, the control section 9 corrects the nozzle height Nh at the

connection point Pcx? between the corner moving portion C21 and the X-direction
moving portion X1 by the nozzle correction amout AHX1, then moves the nozzie 55a

along the X-direction moving portion X1, maintaining the corrected nozzle height Nh,

and thus coats the glass paste Gp on the substraie 8§,
36



40 thereby forns a start end portion that extends by a predeterm ned

| ength fr
t er m nal

nozzl e height to be higher than the standard hei ght,

term nal
poi nt of

hei ght at
portion,

t er m nal
wherein t

oma start point of starting novenent of the nozzle;

a

end portion form ng process that noves the nozzle, setting the

and thereby fornms a

end portion that extends by another predeterm ned |length to an end
termnating the novenent of the nozzle; and a nor mal
process that noves the nozzle setting the nozzle height to be the standard

a part excluding the start end portion and the term nal

end

novi ng

wherein the nozzle is noved such that the paste is coated
with an overlap at least partially between the start end ﬁ%r%i n and the

end poksdesmibedaboThan Pasertingamcesighshsoidtic gleebragic

€l aim 6,
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larfections of the nozzle height Nh by the niozzle correction amounts AH (AHX1,

AHCH1, AHYT, AHC12, AHX2, AHC22, AHY?2, AHC21) corresponding to the
respective moving directions.

In such a manner, on the coating apparatus 100 (see FIG. 1) according to
Example 2, the control section 9 executes the preparation process prior to the coating
process for coating the glass paste Gp on the substrate & (see FIG. 1), wherein, based
on the difference in the coating height Fit due to a difference in the moving direction of
the nozzle 55a (see FIG, 1), the control section 9 sets a nozzle correction amount AH
for correction of the nozzle height Nh individually for each moving direction of the
nozzle 55a. Further, in the coating process in which the control section 9 moves the
nozzle 558 along the periphery of the vapor-deposited section Al (see FIG. 1), the
control section 9 corrects the nozzle height Nh by a nozzle correction armount AH for
each moving direction of the nozzle 55a, and thus coats the glass paste GP on the
substrate 8.

With this arrangernent, it is possible to absorb differences in the coating height

Ht caused by differences in the moving direction of the nozzle 55a, and coat the glass
paste Gp on the substrate § at the standard coating height StdH with high accuracy.

An arrangement may be mads to execuie the preparation process such as to
computes, when the syringe 55 (see FIG. 1) or the nozzle 53a (see FIG. 1) has been
replaced, plural nozzle correction amounts AH in advance, corresponding to plural
combinations of the kind of glass paste Gp, the moving speed of the nozzle 553, and the
standard coating height StdH.

Further, an arrangement may be made such that, for gxample, at the time of
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wherein the start end portion form ng process noves the nozzle along the
peri phery of the region, setting the start point to a point in the

peri phery of the region, and thus forns the start end portion, and
wherein the termnal end portion form ng process noves the nozzle along the
peri phery of the region, setting the end point to be another point in the
peri phery of the region, such that the term nal end portion overl aps at

| east partially with the start end portion, and thus foxLas the term nal
end portion. 9. The paste coating nethod according to claim8, further
conprising: a coating stopping process that stops coating of the paste,
wherein the coating stopping process is executed prior to e ution of the
ternm nal entnpoeioning bocessde paigshsglasspastThe op Akt EOEFH Y g 5t hod

according to claim6 or 7, . Wherein, sett] he int to a

poi Nt out )i gbert hwanegen qf HeerBasts Fo4LHE aP@ﬁartBSrﬂOOt(Wgth@glr) a%ﬁg%hggcﬁd?’gn f orm ng
process noves the nozzle toward.the peri I . @@ieti@and thus forns
the st art%@ﬁd’aﬁ?)ﬁ?itgﬁ?‘o"lng Speﬂ%ﬁ%ﬁ’ﬁﬂ%&gﬁ éﬁb@gﬁﬁ@%&%&%ﬁfg pl(fiyi'ﬂ nt to anot her

poi nt_out sj e, Lhe, perl RSk V.0l of fRIEMoald1e (LTIGNB| tesskipdr ti on for i ng

process romthe“periphery of the region toward the end

poi nt S“C&cgg&?%r {pleSidRaing 8AGh! Peizhi h indipefAeatrection dmdue St art end
portion, an us forns the termnal end portion. 11. A paste coating

met hod of (GoRt AAGOUSAYY G 0RIC 10 gATIREAHCID, AFNEr AFe)yfrant tha sigrag8let er i ned
region on a plane of a substrate by noving a nozzle for continuously
coati ng t betipasieshaivorgdichats e 2laphieasiy %ox;th%sqbé‘&ﬁ%gr,ﬂﬂ%%rﬂwﬁ& a .
preparation process that sets correction anmobunts of nozzle height that is
from the SelgktNnsscepperiéie nozzle in noving the nozzle, for respective

g et Ot e TR YR PP LockfiP Ol S 08 5RO G | phery of
configuration including the displacement sensor 56 (see FIG. 6A) at the coating head 5
(see Fig. 1). For example, the paste coating apparatus 100 may be configured as
follows. That is, setting the initial height FNh to the nozzle height Nh, the conirol
section 9 (see FIG. 1) moves the nozzle 35a at all of the moving portions (X-direction
moving portions X1, X2, Y-direction moving portions Y1, Y72, comner moving portions
Cl1, C12, €22, C21), and thus coats glass paste Gp ona subsirate 8. Thereafter, by a
measurement device, not shown, provided with a displacement sensor 56, deviations
between the coating height Ht of glass paste Gp and the reference coating height
reference coating height StdH are measured at afl the moving portions, and the
measured deviations at the respective moving portions are sot a3 the nozzle correction
amounts AH (AHX1, AHC11, AHY1, AHC12, AHX2, AHC22, AHY?2, AHC21) at the
respective moving portions.

According to the invention, it is possible to provide a paste coating apparatus

and a paste coating method that enable satisfactorily maintaining of coating height of

glass paste in a predetermined error range.
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a coating process that noves the nozzle along the periphery of the region,
correcting the nozzle height by the correction anounts corresponding to the
respective noving directions of the nozzle; 12. The paste coating nethod
according to claim11, wherein, for each noving direction of the
nozzl e along the periphery of the region, the preparation process executes
a process that sets the correction anount to a difference between coating
hei ght of the paste coated on the substrate when the nozzle noves with the
nozzl e hei ght being set to a standard height, and the standard coating

hei ght to be a target value of the coating height 13. A paste coating
apparatus that coats paste in a periphery of a predeterm ned region on a
pl ane of whatbskingidds: conprising: a nozzle for coating the paste, wherein
the paste is coated by noving the nozzle, and wherein the paste is

coat ed onl.the §MM@mmaME@Bywmﬁ€%Q@EM§H€Oat|ng met hod according to claim 11
or 12.

a nozzle for continuously coating paste; and

a control section for continuously coating the paste in a periphery of a
predetermined region on a plane of a substrate, by moving the nozzle,

wherein the control section:

moves the nozzle, setting nozzle height from the substrate to the nozzle to be
jower than a predetermined standard height, at a start end portion that extends by a
predetermined lenpth from a start point of starting movement of the nozzle;

moves the nozzle, setting the nozzle height to be higher than the standard
height, at a terminal end portion that extends by another predetermined length to an end
point of terminating the movement of the nozzle;

moves the nozzle, setiing the nozzle height to be the standard height at a part
excluding the start end portion and the terminal end portion; and

moves the nozzle such that the paste is coated with an overlap at Jeast partially

hetween the start end portion and the terminal end portion.

2. The paste coating apparatus according to claim 1,

wherein gt the start end portion, the control section sets the nozzle height to be
Jower than the standard height by an amount equivalent to an allowable error allowed
for coating height of the paste to be coated on the substrate,

and wherein at the terminal end portion, the control section sets the nozzle
height to be higher than the stapdard height by the amount equivalent to the allowable

£Iror.

3. The pasie coaling apparatus according to claim 1 or 2,

wherein the control section moves the nozzle such as to form the start end
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portion along the periphery of the region, setting the start point to a point in the
periphery of the region, and to form the terminal end portion along the petiphery of the
region, setting the end point to be another point in the periphery of the region, such that
the terminal end portion and the start end portion at least partially overlap with each

other,

4, The paste coating apparatus according to claim 3, further comprising;

a paste storage section for storing the paste; and

a pressure source for supplying & jetting pressure to the paste storage section to
coat the paste from the nozzle,

wherein supply of the jetting pressure from the pressure source to the paste

storage section is stopped before the terminel end portion is formed.

5. The paste coating apparatus according to claim 1 or 2,

wherein, setting the start point to a point outside the periphery of the region,
the control section moves the nozzle from the start point toward the periphery of the
region to form the start end poriion,

and wherein, setting the end point to another point outside the periphery of the
region, the control section moves the nozzle from the periphery of the region toward the
end point to form the terminal end portion such that the terminal end portion infersects

with the start end portion.

& A paste coating method of continuously coating paste in a periphery of a
predetermined region on a plane of & substrate by moving a nozzle for continuously
coating the paste, comprising:

a start end portion forming process that moves the pozzle, setting nozzle height

from the substrate to the nozzle to be lower than a predetermined standard height, and
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thereby forms a start end portion that extends by & predetermined length from a start
point of starting movement of the nozzle;

2 terminal end portion forming process that moves the nozzle, setting the
nozzle height to be higher than the standard height, and ther¢by forms a terminal end
portion that extends by another predetermined length to an end point of terminating the
movement of the nozzle; and

a normal moving process that moves the nozzle, setting the nozzle height to be
the standard height at a part excluding the start end portion and the terminal end portion,

wherein the nozzle is moved such that the paste js coated with an overlap at

least partially between the start end portion and the terminal end portion.

7. The paste coating method according to claim 6,

wherein the start end portion forming process sets the nozzle height 1o be lower
than the standard height by en amount equivalent to an allowable error allowed for
coating height of the paste to be coated on the subsirate,

and wherein the terminal end portion forming process seis the nozzle height to

be higher than the standard height by the amount equivalent io the allowable error.

8. The paste coating method according to claim 6 or 7,

wherein the start end portion forming process moves the nozzle along the
periphery of the region, setting the start point to 2 point in the periphery of the region,
and thus forms the start end portiom,

and whersin the terminal end portion forming process moves the nozzle along
the periphery of the region, setting the end point to be amother point in the periphery of
the region, such that the terminal end portion overlaps at least partially with the stari

end portion, and thus forms the terminal end portion.
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9. The paste coating method according to claim 8, further comprising:
a coating stopping process that stops coating of the paste,
wherein the coating stopping process is executed prior to execution of the

ierminal end portion forming process.

10. The paste coating method according to claim 6 or 7,

wherein, setting the start point to a point outside the periphery of the region,
the start end portion forming process moves the nozzle toward the periphery of the
region, and thus forms the start end portion,

and wherein, setting the end point to another point outside the periphery of the
region, the terminal end portion forming process moves the nozzle from the periphery
of the region toward the end point such that the ferminal end portion Intersects with the

start end portion, and thus forms the terminal end portion.

11, A paste coating method of continuously coating paste in a periphery of a
predetermined region on a plane of a substrate by moving a nozzle for continuously
coating the paste along the periphery of the region, cornprising:

a preparation process that sets correction amounts of nozzle height that is from
the substrate to the nozzle in moving the nozzle, for respective moving directions during
the movernent of the nozzle along the periphery of the region; and

a coating process that moves the nozzle along the periphery of the region,
correcting the nozzle height by the correction amounts corresponding to the respective

moving directions of the nozzle.

12 The paste coating method according to claim 11,
wherein, for each moving direstion of the nozzle along the periphery of ihe

region, the preparation Process executss 4 process that sets the correction amount 10 &
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difference between coating height of the paste coated on the substrate when the nozzle
moves with the nozzle height being set to a standard height, and the standard coating

height to be a target value of the coating height.

13. A paste coating apparatus that coats paste in a periphery of a predetermined
region on a plane of a substrate, comprising:

a nozzle for coating the paste,

wherein the paste is coated by moving the nozzle,

and wherein the paste is coated on the subsirate by the paste coating method

according to elaim 11 or 12.
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