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I nvention 5 The present invention relates to a substrate assenbling
apparatus to lamnate two substrates placed face to face with each other by

Backar ound At 10°Liquid erystal i spl ay. ganel produetion i noruatkiMMMIAN
process wherein two gl ass substrates with transparent el ectrode and fhia.
filmtransistor array are | am nated by adhesive (hereinafter referred to as

"seal i ng materiBITDE aOF VEHY ENRENTION erval s of about several mi Cmmltgwymmﬁmm

substrate after said |lam nation process is hereinafter referred
"cell") and liquid crSEBSTRARE ASHEMPLING R PHRRGVS or ned t her eby g .
crystal sealing is perforned, for exanple, by the nethod disclosed i h o002

O ficial GazettRAGKGRMIMER TE ekNVENTIQN d- Open NO. 165622/ 1987 where

crystal liquid is dri pged on one_substrate where a sealing material is
formed into a patteFhetfoSEdtR8t IRGCREHAR de an inlet, and the ot her

substrate is placed on that substrate, followed by the step where the upper
and | ower 3ubstrat eSPSr B BFSAGhE N RERERCR oreZ]SaTé%%h%l%t%eﬁuS‘lﬁ%@t%acuum to be

| i nat e <1 2880911 o A0PH o L Sy 814, U el RS 11,

2002 - 2 face to face with each other by reducing the distance
between said substrates under vacuum.

Related Background Art

10 Liquid crystal display panel production includes a
process wherein two glass substrates with transparent
electrode and thin film transistor array are laminated by
adhesive (hereinafter referred to as "sealing material")
at very small intervals of about several microns (a

15 substrate after said lamination process is hereinafter
referred to as a "cell") and liquid crystal is sealed in
the space formed thereby.

Said crystal sealing is performed, for example, by the

method disclosed in Official Gazette of Japanese Patent

20 Laid-Open NO. 165622/1987 where crystal liquid is dripped
on one substrate where a sealing material is formed into
a pattern closed not to provide an inlet, and the other
substrate is placed on that substrate, followed by the step
where the upper and lower substrates are brought close to

25 each other under vacuum to be laminated with each other.

Another way of said crystal sealing is found in the method

disclosed in the Official Gazette of Japanese Patent



Lai d- Open NO. 26763/1998 where a sealing material is formed into a pattern
so as to provide an inlet, and two substrates are |lam nated w th gaopyogier
under vacuum followed by the step of injecting liquid crystal fromthe
sealing 5 material inlet. According to the said prior arts, two substrates
are | am nated, but substrates cannot be attracted and adsorbed under vacuum
by the difference of pressure fromthat of, at nosphere; therefore, the end
of the substrate on the 10 upper side (hereinafter referred to as "upper
substrate” ) is nmechanically held in position. In order to | ower the upper
substrate by adiasd+Ogen e .pb&T63 018 whbaktizoneal fhgiree exuiledt i atfermedt he
table (hereinafter referred to as "l ower substrate" ) , a holding all owance
is provi ded on iheo ESpappernsyhas rtat prowvige avchnlehe angl tee stibgmrates
interfering with the | ower substrate. This requires the di nensions of the
upper substrat eatre banimetedsedth gartpraen sinder yseramandaldweied by
substrates from bei ng designed in one and the sane profile. Furthernore,
the upper substEBEestep|ofheiricobinghi} 4t PoEttd bty Ntk SHL e upper
and | ower substrates,are, detected and the position is adjusted. This
requires nich |'BAFREE26n12+%E: resulting in reduced productivity. SUMVARY
OF THE I NVENTI ON: 25 The ,object .of the present_ipvention i.S.t.o.provide a
substrate assenblin cgﬁﬁg?géugo ecﬁae{‘ldl Bﬁég?h%rg%pe w%r%dlqs&v%artessuésrgr at es
to be |am nated Hﬂgggt §CHE Mﬁégﬁﬁé@'CanoQ g«? Mltq_r\éizi’:%%ﬁaﬁd %dslb%ed

I'1e. Anot

substrates are %ie5| gnéd [ n one an e sanme pro er object of the

present inventi Qb $QcPiRVhbEer Re DAL AR ASHE PN d M 1P RETARL ¥haWhbgh
al l ows substrates to be |am nated under vacuumin a short tinme, thereby

ensuring 5 inpravRdsphedest tNet¥foddfe tHesaid o Nviens | by idig tHe above
objects is characterized In that two substrates are placed face to face

w th eachl1ot heruppdrtdieke (heweinhsteat osfarred am aat tubhyr sedlsitrgtedyeri al
provided in one of said substrates, 10 wherein said two substrates are held
face to face w ih mechanitwelly rhalte iveppisdghiodi.r eEni @ndemder varrutheand

t he upper substrate is released to_be dropped on the |ower substrate,

t her eby al | owi nEPPREMH YRS Hea e hiynad ¢s W tdec Rosihépnahwerl athion pasn

substrate is dropped in the atnosphere, 15 air present between the two
substrates int eF?‘@r%EbﬁHﬁt?a‘PPi ofaR e Ub‘?)’"e?f%"tfts)g‘?rr a‘fee%e%‘?ﬁfi t%% &fpper

substrate does p under ihe _sa ondition as

d I [
when it vas rel egesr SRt aie TP AL IpHaEER L BrRditeg o thle
Lear or paper dagﬁg%ume& (2 L6 Blevelle!dndnb B P int BLESri 14 With
subj ected to di spracenent Jue forvi scols rag wth arr glespl te increased

mass, W thout fahbiNGedh b t3aFR .POSHLE FequitePreeainkAY €8S U ithebased
on absence of gas between two substrates under vacuum and provides a neans

25 of |am natingppup substi&testdybd akideasbpntage mfevdind atle tupplert he
upper substrate Fal | s on the | ower substrate w thout changing the position
only if the uppendslbsérasebstfatedN rom 280ihg designedligased and the
same profile. Furthermore, the upper substrate is lowered
20 while the positioning marks of the upper and lower
substrates are detected and the position is adjusted. This
requires much lamination time, resulting in reduced
productivity.
SUMMARY OF THE INVENTION:
25 The object of the present invention is to provide a

substrate assembling apparatus which allows the upper and

lower substrates to be laminated under vacuum wherein said



BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a schematic view representing
the overall configuration of the substrate assenbling apparatus aﬁgomﬁ
enbodi ment of the present invention; Figure 2 is a partial cross ctio pizl
vi ew representing how substrates are |am nated by the substrate assenbling
apparatus shown in Figure 1; Figure 3 is a partial plane view of the
substrate 10 |am nating unit representing -how substrates are | am nated by

t he substrate assenbling apparatus shown in Figure 1; Figure 4 is a parti al
cross sectional view of the substrate lamnating unit representing how
substrates are tew mnabetrdyes sseded igneddineoheaswdridiangdme plrefplesent 15
I nvention; Figure 5 is a partial cross sectional. view of the substrate

| ami nati ng uni tAnepheseobiagt hofv Shbgiresarst dmydriianatiesd tioy parovhideda

enbodi ment according to the present invention; 20 Figure 6 is a partial
cross sectional va%‘ﬂr@tetaﬂ,s@nhisimgaﬁepaaﬁthétwwglmﬁﬂEOWépﬁ\e@tﬁa#ﬁf Kow
Substrates are |am nated by a fourth enbodi nent according to the present

i nvention; FigupP®@ 1'P1q1§13é33§g\ﬂ{1118¥ VECHYR &t FRPEF Bifew BREXPRY 20SYEBBOr at e

| am nating_ unit_ representi ng how substrates are lam nated by a fifth
embodi ment® accotBPRGVES PRRIPFEEEHtY i nventi on;

The present invention achieving the above objects is
characterized in that two substrates are placed face to
face with each other and these two substrates are laminated
by sealing material provided in one of said substrates,

10 wherein said two substrates are held face to face with each
other in the vertical direction under vacuum, and the upper
substrate is released to be dropped on the lower substrate,
thereby allowing them to be laminated with each other.

When the upper substrate is dropped in the atmosphere,

15 air present between the two substrates interferes with
falling of the upper substrate, and the upper substrate
does not drop on the lower substrate under the same
condition as when it was released. This is due to the same
reason as that for a tree leaf or paper dancing when falling.

20 If a thin object falls, it is subjected to displacement
due to viscous drag with air despite increased mass,
without falling in the same position.

The present invention is based on absence of gas
between two substrates under vacuum, and provides a means

25 of laminating two substrates by taking advantage of the
fact that the upper substrate falls on the lower substrate

without changing the position only if the upper substrate



O 7 NOV 2002 - 5 Figure 8 is a partial cross sectional view of th? 0
substrate lam nating unit representing how substrates are | am nate %y EZMZ
si xt h enbodi nent according to the present invention; and 5 Figure 9 is a
partial cross sectional view of the substrate |am nating unit representing
how substrates are | am nated by a seventh enbodi nent according to the
present invention. DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS 10 The
fol |l owi ng descri bes one enbodi nent of the present invention with reference
to Figures: In Figures 1 to 3, the substrate assenbling apparatus according
to the present iipvestegageg@onprises a liquid crystal dropping unit S1 and
substrate lamnating unit S2, and these two units 15 are nounted adj acent
to a base 2 . ABRIBFEDBSSRDPOION NQF t TRE spimswING® | aminating unit S2 is

| ocat ed over the base 2. A XYO stage T1 is |ocated on the base 2. The X
stage 4a is designe@igorkel nizvabschemat e vi-eaxirspdesenting the mvieralllat er al
direction ) on the drawing by a drive notor 5, nanely, 20 to be novabl e
bet ween t he |iqapdfégysebioddpphagubsitrase apgenbbing apparaviusads egeuni t
S2 . AY stage 4b is located over the X stage 4a, and is driven by a drive
not or 6 t o5 noveePROHEBERE oQf TR rRESFHRE | P ERREE?R N at right angles to the
X-axis direction where the X stage 4a travels. 25 The 8 stage 4c i s placed

over the Y stage 4bFlgHISARS FPFotR LLPASIIRE NN Rt &Y IEPLESENGAT t h

SRR S R R AR

fixed on the 8 gégggaéﬁs.sg nt@ﬁhg%g%%$oﬁ,built-in neans to hold the | ower

substrate | a by cuum suctron "by attraction) . The Y stage 4b

uses a plate 13 to %‘iiggilé 9VE5 |§ ﬁQﬁE@ﬁingﬂéﬁeIQiéﬁ POSLAL OBy dPEa & St age

4c is rotatably nount on the Iower chanber unit 10 via the rotary bearing

11 and vagpum seahiddtidgeud @weepebagheingMdw sdbksrdess s 13ati nh@ che
forcibly rotated by the rotation of the 8 stage 4c. 10 The liquid crystal

droppi ng unit Shycohsisilsstofat(el asaetibifensappirasuppsidwed fry Rimde agket 14
protruding fromthe frame to drip a specified anount of liquid crystal to
the | ower substrateFliguseppoited bgrthaltabdesOse¢tPonah Viewisf stlage 15 to
move it in the vertical direction and (3) a 15 notor 16 to drive it. The
XY0 stage T1 hoPubA§réafe Jamirdtciigs BRATE & SRF SARNMIAY BAWHeb3 bR te® agBves in
the X- and Y-axis direction with respect_to the nozzle 18 of the di spenser
17 to drip |iquiBMerdEedIPY Phiecant P it ACEQTIABANEC 0the PEESENEr yst al
to be driﬂged to a 20.desired position of the |ower substrate la. The XYO
stage T1 hdl di n§"YfiB“HBBAted | ower substrate la after dripping of the

UL cystal s, SEUERCDY Lhe, eu TP Fofe R RIGLD BT HpOT o
substrate laminating unit representing how substrates are
laminated by a third embodiment according to the present
invention;

20 Figure 6 is a partial cross sectional view of the
substrate laminating unit representing how substrates are
laminated by a fourth embodiment according to the present
invention;

Figure 7 is a partial cross sectional view of the

25 substrate laminating unit representing how substrates are

laminated by a fifth embodiment according to the present

invention;



25 The substrate lam nating unit S2 has an upper chanber unit 21 angl7aQy 2002
pressure plate 27 with built-in vacuum suction function which can be noved
in the vertical direction 0 ~ Nov zoo2 independently of each other.
Nanely, the upper chanber unit 21 has a housing 30 with a built-in |inear
bushi ng and vacuum seal, and is noved in the vertical Z-axis direction by a
cylinder 22 fixed to the frame 3. 5 Wen the XY0 stage Tl is noved to the
substrate lam nating unit S2 and the upper” chanmber unit 21 is |owered, the
flange 21a of the upper chamber unit 21 contacts the O-ring 44 (airtight
seal i ng nenber) nouBtigdrar Bund theaktwel chasbesechidndD, vaed bdEcohes
integral with each other 10 to function as a vacuum chanber VC, as
illustrated i n FiubgsteaRe Dumieratl i3 udéthorepres amtingrhow sebstnatesiaeeal 24
a piping hose. They are connected to a vacuum source (not illustrated) and
are used to redisminhtegreysursixth EnbodimeatuaarendinertvG e arasieglre 2)
to produce a vacuum Nuneral 25 denotes a gas purge valve, and 26 a gas
tube. They are éBHMARBELEA;/tdN€he pressure source of nitrogen gas and cl ean

dry air, and are used to set ,the vacuym chanber pressure back to the
at nospheri¢ pressur 81998eTHe HiogsPAGLIBLhGECES bEPFEIPRA LBl eWHPENtRGN be

noved in the vertjcal direction wthout causing vacuum | eakage to a_shaft
25 Ceven i1t heSHBBEF RIS DhLF oF et 4 At T EHar ey CLF LR BRE | ower
chanmber unit 10 ' I far i.O C r
absorbs 25 the 13' g@%&%ﬁ%%@é“%%"?%@%ﬂ%?’ ;a 1%%?1'%%%?%%&'{&% \;g%sg#%]lpgé% ?& :
elimnate al nost cappkehel y the deformation of the pressure plate 27 fixed
to the shaft 29. This allows the 0 ~ Nou 200z _s_pressure plate 27 to
travel downwar dpwBcRepTRORt 8FNTAE PRESERRED SEMBOD tMiNes t abl e 9. The upper
substrate Ib is held on the bottom surface of the pressure plate 27 by
vacuum sutdi on ( adsheptodhowind disarddidsoone o] imerntloEr ehe $redentt es a
suction joint and 42 a suction tube. They are connected to a vacuum source
(not illustratedphvenMilibnpwithucefereiod d Fdguaeised TheF eguras el graovdi,ded on
the bottom surface of the pressure plate 27. 10 The pressure plate 27 is
mount ed on the &h&fsupPstrand ﬁﬁée@hg#ﬂgngpérﬁﬁ%%eﬂﬂbhr@lm%et%dU§¥ngs 31
and 32. The housing 31 js mounted on the frame 2 through a |linear guide 34.
The pressure pl BFESSRL NG IRLACHBYABF® & h1ERed GamsStad daPPRERF IRITI t s
driven by the 0 fixed on 15 th

b K he f 35. .Th
driving power ?g ?53 si???%ﬁﬁ?ﬁf%fqﬁﬂéiﬁﬁéﬁéﬂs 6§2hggﬂ tt %%%i Ky ﬁe nut

housi 37is | [ h t [
operat e L3t ogr STy SN TFeY ROIRFRNEh R bake Yy BAVRIE Fhnddce iy cn
Consequently, t Q‘ﬁb@ﬁ:ﬁi%@r fax?%ﬁ‘&@i@&’ Wit B2 Queisdabyqt Bgeshgld ki ch is

| onered by the notor 0 ; us , pressure is applied the |am nated upper
and | ower substpakes $bagedrl ais |Toddied easehet Baskoadmeties BIanies 4as a
pressure sensor, and the controller (not illustrated) controls the notor

is designed to be movable in the X-axis direction (in the
lateral direction) on thedrawing by a drive motor 5, namely,
20 to be movable between the liquid crystal dropping unit S1
and substrate laminating unit S2. A Y stage 4b is located
over the X stage 4a, and is driven by a drive motor 6 to
move in the Y-axis direction intersection at right angles
to the X-axis direction where the X stage 4a travels.
25 The 6 stage 4c is placed over the Y stage 4b, and can
be rotated in the horizontal direction with respect to the

Y stage 4b via a rotary bearing 7 by a drive motor 8. A



25 according to the signals fed back sequentially fromthe | oadneter q3§$N 00
thereby allowing a specified pressure to be applied to the upper and owgy
substrates la and | b. O 7 Nov 2002 _ g _ The |lower substrate la is sucked
onto the table 9 and is held there by vacuum suction, and the upper
substrate I b is sucked onto the pressure plate 27 and is held there. Then
pressure inside the vacuum chanber VC is rgeduced. 5 Adsorption by
attraction holding the upper and | ower substrates la and Ib turns off in
the process of becom ng vacuum This purges air between the | ower substrate
la and table 9 eabbetywenwhbeh el osubsdudterdde andis R unresisus & iMdedt e 27,
and may cause the |lower substrate la to be deviated 10 by vibration or nmay
cause t he upper osubsé riatealb 4®. bahdr bpped Dyisi & duddad- meinghhs do havdi d
this, the | ower chanber unit 10 is provided with a mechanismto prevent
moverment of thethewdépwesubstbateate, la bepchasiemswthiodnd (tadvsagpeionsblyst r at e
I b in position, and a nechanismto cause 15 the upper substrate |b be
dropped to the gpscettéanpesiTher s5A6AMD HSEFgUPERTE AAEBELIXNARSIWMEL as
shown in Figures 2 and 3, these novenent preventing nmechanjsm substrate
hol di ng ne€hani SRABRETsPRET f1 @ dhESEEIANdr PPt r@gsgrééﬁaﬁ%%ﬁ FEadédilgned as

20 follows : The linear quide 52 of the 8 sta 4c. gui des 1 a .
st Ol ome i hol oHE 8a P B hi SR P SRR Es R T A Lo Ooti S e Eptery hehring

substrate la no ?teddon t.he tabl; szrqﬂit e X-_ and Y-axis . iﬁﬁption in the
hori zontal directi8R%Y2pUEM Rg2and“nol o tHE Upp a"g%?&st%e I"b %i%n
position, and 2 I hanj i (A C rs of

t he | ower subst?g%ébpgd%%%ﬁﬁégggnﬁ?hgﬂ%ggF?Qg% 93%?9%&9§§ﬁ§9$53¢?§Q%e
direction in thg Bepygoptal direction by pushing 0 7 NOv 2002 - 10 and

al l ows the upper subStrate Ib to be dropped in a desired position. Said

posi ti oni ng/ hol di ng 1heg 154uaadceysdal Meebppi s Shiarsl pidekiowr d 1the
inner wall of the | ower chanber unit 10 by the spring 53 . A cylinder 54 is
provi ded 5 on thedispensdrrndnseppbrtbe Hy ahgebraiitetlQd pfotined imywdromhanber
unit 10 through the bracket 55. The plunger 54a of the cylinder 54 extends
toward the posi thenfnghadtaliduirdegspecihsedandmt ofel ighadberyandal to0 and
gui de nmechani sm 56. The cylinder 54 is designed in such a vvagl as to resist
10 the tension &hetlwepsnhgtsate angzprorted RE theundele 94a(2 k 8 Znasti-st he
side of the |ower substrate |a bg means, of the, osiéaﬂjt oni ng/ hol dj n%adog 51,
and to push theS&Pd&s 15t LPhBOVBpeF ARdEREWESTYS rBRCF IO /P 3y areans

of the guide nmechani sm.56. 15 The posjitiaoning/ hol ding dog.51 has.a

hori zont allgsect o] °§1g]5 eXe eq}"d]ivneg 3t pgbgﬁ%q]%vﬁatgﬁ ?ﬂeh%g‘gé??a{}be AR he
vertical sectio 0 I i gur , &AL af sth&[i_n bis
apart fromthe Egg%gaﬁﬁgczgo%@%lhge oggrgg%b%%ﬂ?% gpll{é on ?]hne. OV\@X(I’) sai51 e and
contacts the 20yb@txtigrru&%t:eci@nowither%?eétStsethésnémy\@ 19 & oMe 2, the

vertical section 5la contacts the side of the | ower substrate |a.

dispenser 17 to drip liquid crystal. This allows a
specified amount of liquid crystal to be dripped to a

20 desired position of the lower substrate la. The XY0 stage
Tl holding the mounted lower substrate la after dripping
of the liquid crystal is driven by the drive motor 5 to
move to the lower portion of the substrate laminating unit
s2.

25 The substrate laminating unit S2 has an upper chamber

unit 21 and a pressure plate 27 with built~in vacuum suction

function which can be moved in the vertical direction



As shown in Figure 2, the guide nmechanism 56 contacts the sides of e
upper and | ower substrates |a and |b. The 25 pressure plate 27 has 47 NOV 2002
concave portion 27a extending in the Z-axis direction fitted with the guide
mechani sm 56, and ensures a snooth | owering novenent of the pressure 07
N OV 2002 - 11 plate 27 even in the presence of the guide nechani sm 56.
The followi ng describes the process of |aminating the substrates of

t hesubstrate assenbli ng apparatus according to the present invention: 5 In
Figure 1, the |ower substrate |la where a sealing material is fornmed into a
pattern cl osed imdepgendemviydecfireaail ettlies .noliatmedyonthabhpp@ri onh&nhgere 1,
and the positioning/holding dogs 51 at four corners is driven by the
cylinder 54. Thenitovwelr Bambsa rreusing i39 pddint Roked lirdnldinsakebdsbhng he
table 9 by vacuum suction. Then each plunger 54a is retracted, and each
posi ti oni ng/ hol @dgratByusIseal r aanrdickedovad dm tihe verHd agdpdr-agdlsstrate | b
is held onto the pressure plate 27 by vacuum suction (adsorption by 15
attraction) by HEERREEHAID LY DAY REMEY Pt fidasksthattd® IrAeh 3-he XY6 stage

T1 | dto th bstrate | i ti nit S2 the dri t 5, d

e A R
rocessin ca a (0] | u e rov ed _o e u r. anper . uni

2" Fre o 51 i gt S SR e PR e e B Q‘fsh%i‘?waf%%r{ﬁ and
. n IS (0] | I. e ) e I X e_.r e

notor 40 to Foa&/elﬁét eé}%é;sfsiﬁar g)%pltg? eugg%l?%a yl:})glorf:ltacﬂazti tc ﬁ@ttg‘téée'?t?%%i ng

marks of substralesd & 25 Ak | hCat e iR Pt KPR

After that, the | ower substrate la is returned to the liquid crysta

droppi ng unit Slodyr theamk¥ée shage o]landBdcomes-iMgra-#ithleacrhodrstr ed
anount of liquid crystal is supplied fromthe dispenser 17 inside the

seal i ng neEd eri ato Favchd ohhes alvesatinpahbmber e ,t o« ilowst ratiledt imFéghae Then
the | ower substrate la is again noved to the substrate lamnating 5 unit S2
by the XY6 stagz. T1 . The anount of novenent in this case can be checked in
terns of the rotation of the drive notor 5, thereby elimnating the

possi bl e di spl acenelitmgedhedd depptehateyaAWhyalye TRE4 nyaeral 24 a

posi tioni ng/ hol dj ng dog 51 is noved by the 10 plunger 54a of the cxlinder
54, and each ofPHPERSiRRS&Nnd THEY §E?f§1‘8’én%?t?‘?1et‘? G2 s SPYEE S| ARPE hel d

Che posi {1 oni ngh RYHTRL Gob ST S The 1 SERUFE brat B275RE8) BAorRd and
he b 15 : b . I h
Sur face o the T aha i hose  FECTaqg B 20 S e o aRgehBy 51,

The gui de mechagipm 26 15 fMiddsd abﬁaEhEuPbé‘n‘gﬂvéflaarQ:f 2de guki pgasE . 54,
and the four corners on the sides of the upper and | ower substrates |a

They are connected to the pressure source of nitrogen gas

and clean dry air, and are used to set the vacuum chamber
pressure back to the atmospheric pressure.

20 The housing 30 has a built-in seal which can be moved
in the vertical direction without causing vacuum leakage
to a shaft 29, even if the upper chamber unit 21 forms a
vacuum chamber with the lower chamber unit 10 and is
deformed. The deformation of the vacuum chamber absorbs

25 the force applied to the shaft 29, making it possible to
eliminate almost completely the deformation of the

pressure plate 27 fixed to the shaft 29. This allows the



20 and | b are held loosely for added safety. After that, the upper gzm%m
unit 21 is lowered by the cylinder 22, and the vacuum chanber VC (

Figure 2 ) is formed to reduce the pressure. As the pressure is increased,
air present in each of the upper and | ower 25 substrates la and Ib and the
table or the pressure plate 27 is purged. Since the novenent of the
pressure plate 27 is controlled by the posjtioning/holding dog 51 and the

0 7 NO V 2002 - 13 guide nechanism 56, the plate is not noved by air flow
or the like. Nanely, even if the | ower substrate |a of the

posi tioni ng/ hol gkagsd@g platengs to tiawdl ddvenwayerwisilhs toispire: alion iy
pressed by the bottom surface of the 5 horizontal section 51b. Thus,
movenment in thepXradbdl Ysmxwithitkeettaimbei%. controlled by the verti cal
section 51a and the gui de nmechanism56. As the pressure of vacuum chanber
VC (see Figure 2) iShdeuppasesijbsucaien dscbedfl ohetlpe dsshiirom pluatface? is
10 |l ost for the upper substrate |Ib, which drops on the top surface of the
hori zontal sectpénti pPusssre pdstei dhittgraerdmnguab§os I aisqnps igsaby

wei ght. Wen the upper substrate |b drops, .the novenent of the upper
substrate Pb inathEaxtigny- v-NBRalYy PEEErsds 4l sIepatedI3 sncts By IPR8tgui de
mechani sm 56. When the vacuum chanber has reached the desired degree of

vacuum the posPRPoh?ng/ ABFEFAY BBEE 51 They &L8 &RORetES e GpBaF Bbst r at e
| b is dropped on the | ower.substrate.la ereby. al.l.ow he u (. and

| ower substr at ego}lﬁcﬁr{dl\%olfgu?%r%%eﬁl g’nﬂﬁg\?éﬁi\%st%Cté‘éDéhﬂg%%%%Png%gt&gper
substrate Ib is I . ticak .di i Lng the
0si t1 oni g/ hol S &5 CRag e Pra i et of EherbEFELh MLATI ¥e ind BLLRELIRD, |
time to | am natFnggv\@W t he upper and | ower substrates la and I b, 25 and
all ows the substrates la and | b of the sane dinensions to be utilized.
Substrategoof a diffraeeptedsitaghtse Canibend dit sdiced thihesieyet y%ganded.
07 NOV 2002 - 14 \Wen the upper substrate Ib drops, it falls directly
onto the | ower shbstharfe £A. iEveockéd dispd adesrdniud ing=adecndy 3@n The
unexpected reason, the novenent of the upper substrate 1b in the X- and
Y-axi s directiohsusingohl nslhewntedpnt bike duiade Asghzmignaskineargydde t hat
the substrate Ib falls onto a desired position of the |ower substrate 1la.
Furthernore, thé4pr BRRIrRressitee PA3te |2owefe deidnsde §OYA® lies 1apHieed to

t he upper and | ower substrates, la and |b,. there | am nating the substrates
[ and b ar 10VHEEEFEN IASTCHS RE IPETAIRILCY RS MARoRaEP iR

B and V. 1%i's arPechranter I HRr BhebFale R ot Budiad s &8 That no
di spl acement Ocegégﬁgﬁgga[ﬁ, aboy ey QHReQ §Fing hatlidik g the Nagd paptal 15

section 51b is c he gui de nechani sm 56 for added ety.

However, it hasyBggnngoff iilsmednkBattd RBcURPES i 5433t LatBubR 4 SodtpRRRE DY
inertia in the alnost "vertical direction through quick retraction in the

hori zontal diregBi oandyisSypetatedzbhtoqrolleadtinfthehpré@dsure plate 27
posi tioni ng/ hol di ng dogs 51, without air resistance under vacuum even if
t he gui de nechanhshhéostomtparseidn.Coisrgagnehylyt heheuimss swerchpiiase 56
can be retracted when the upper substrate Ib falls, and a gl i cation of
pressure aAd | adinis ilowersd by e SdaftR hihdichf 46 IlQﬁeItQ\'g Mpee motor

40; thus, pressure is applied the laminated upper and lower
substrates 1lb and la.

Inthis case, the loadmeter 33 acts as a pressure sensor,

and the controller (not illustrated) controls the motor

25 according to the signals fed back sequentially from the

loadmeter 33, thereby allowing a specified pressure to be

applied to the upper and lower substrates la and 1b.



25 substrate Ib. Installation of the guide nechanism56 can be om ;)tfﬁiUVZ%ﬁZ
an extra precaution, after falling of the upper 0 7 NOv 2002 - 1
substrate | b, the guide nmechani sm 56 can be noved by the plunger 54a of the
cylinder 54 so that the guide nmechani sm 56 holds four corners on the sides
of the upper and | ower substrates |la and | b, thereby ensuring that the
upper and 5 | ower substrates la and Ib areqpgsitioned and | am nated with
each other. The guide mechanism 56 is designed to be novable, but

| am nati on can be nmade wi thout noving it, so the guide nechani sm 56 can be
fixed to the stage 4theaddweabbeb9trdte Afa éis bamkadtonty Preessbie P martde
vacuum chanber VC is set back to the atnospheric pressure and the upper
chanber unit 21iissheddsttiebyg Phevagium@act2onso andathehepp@s stkaferate i s
fed back to the liquid crystal dropping unit S1. Then the integrated upper
and | ower subst A&t és|sualedeRtohtierrgssure plafeoni Fid tlﬁ’eh?égl@&}?e-ﬁ gure
4 represents a second enbodi nent qof the present [nvention.  In the follow ng
descri pti on, t he TO&Re PESSEOESE 485t SséthVFFBHWeCEaHPthXFrl%qﬁ?@%?%%t Wil

th |s, and the dupl.i descrpt] i Ll be 20 onitted.
Thi 5 enboabont AJDBS HHGP ) BAG"EE60 06 HeCHa A SniBHooNBIA FAAS gure 5

Simlarly to th i,nent i i.qur, ssur i.on_kn. vacu
chanber is perf%P%%%gggggbaérQﬁg]%hgﬁﬁigsgéief%ﬂ%F%%%§%%ﬁg %%2?%09#5 t he
bottom 25 surfa he I%HQ§ @%?% t

hori zont al sectﬁ%ﬁR%T% oFﬂgﬁgﬁb s!t%%ﬁ%%E hé%ﬁ?%%qé%§ﬂ5§%gé ( f?&aéﬂsl?ooz
- 16 Then the sWehicod §PHetwerhndtRg dpRUBRBEtEHRS! 18 d BheSpt&fdurand

t he upper substrate Ib is placed on the positioning/holding dog 51 by its

dead wei ght. |npihite ZAsandiigy oppee thelsdwat subbtiraten acoabacdemidtted he
top 5 surface of the horizontal section 51b of the positioning/holding dog
51, and fdbcti obyf eriberaprictucedmby cansactheonppekssthetmatventbt tofbéhe
upper substrate |b. This prevents the upper substrate Ib from bei ng noved
by air flow or theppede bat itise deadeweilgptessTie eaveddictibh, tlte Amwarpper
substrate I b held on the positioning/holding dog 51 is deflected by its
dead wei ght. SoChe@bea gRitofl Ot h8 REPVEREaV1ERCR i BRCBARLYR thprevent

i tioning/holdi d [ h i ght _wh b
"bi s dof | oot ed N SIRE (RS ROWEF SUSLTALS Fa 4 MOMeH st 1A Dogr co
and the upper ouRb aver pitestARsREih AR, A0A3 Aeth it sb AR I

and the upper su roppe . dwer subs en the
he Upper 1And | St CREBEERE RS L o R T PR AR e e e
upper substrate (ghokd 1ih ¢ARfuaek, 2sanfir Bgti onal drag is produced between
both substrates la and Ib at the tinme of falling. This frictional drag
control s the novemremtandlyt hasupghewnsihsFrigheesb?2 and 3} | Onése movement
preventing mechanism, substrate holding mechanism and
specified position dropping mechanism are designed as
20 follows: The linear guide 52 of the 6 stage 4c guides (1)
a positioning/holding dog 51 which positions four corners
of the lower substrate la mounted on the table 9 from the
X- and Y-axis direction in the horizontal direction by
pushing and holds the upper substrate lb in position, and
25 (2) a guide mechanism 56 which positions four corners of

the lower substrate la mounted on the table 9 from the X~

and Y-axis direction in the horizontal direction by pushing



25 the upper substrate |Ib to be dropped to the desired position of the

| ower substrate |la, w thout the guide nmechanism 56 used in the firgy NOV 2002
enbodi ment. Furthernore, the pressure o0 ~ Nov 2002 - 17 plate 27 is

| owered to apply pressure to the upper and | ower substrates la and 1b, with
the result that the upper and | ower substrates la and Ib are lam nated with
each other at a desired interval. Especiahlyy _when two sides or 5
rectangul ar portion placed face to face with the |lower substrate la are
hel d by the positioning/holding dog 51, the renai ning two sides or

rect angul ar por andrelplacetihEagpamsthsbratb el b he Heodropsedsity atdeslixedr e
brought in contact with the |ower substrate la in a banded form

Consequent |y, 1Dopésiipneni $aidh@afiddpnigivdiadifintged ddognd igideaner a
will be inproved b% putting identification marks of the upper and | ower
substrates | a afgchBDigmt e arenPatieoravant theciyeer alall offthe dowgsnar
space and adhesi ve beads L@lﬁrovided on the | ower substrate.la in advance,

it is 15 possi bFBARBeEAEY RFRESRGIM%er Yal AfYLEnESRiTfatf B yidede

d trat | dlb if th b te.lb
o ecr o B pReEherl Fopnfeofiieg A §HR, r1an08 HRPE L08R (S debene of
th id hani .s. al , i Fi . i 5
shows a third onpalbeentilesf YR ol pRaBRy' BatertS Prufitn sH 1o
Figure 4, the Sa%etﬂ@{e;ﬁltﬁ Ehase ddu ik QWae a2 RE ddsidy Lﬂt%/‘?iloq_ratin‘@ )

carry the sane nunera and the duplicated description wl e omtted in
the fol |l owi ng dgsgri Ptin@lde2ehd NokedUéBabe N U] 0 2AddeR 286 me HR@SIsti ONi NY
dog, 58 a substrate hol ding guide and 59 a shaft. Substrate hol di ng gui des
58 rotating abogk.thiee shafinded aneis ahatiethed An—shoh 2QA% as B riesikke
vicinity of four corners of the upper substrate |b. The substrate hol ding
gui de 58 has a phantessidncef $det spnibgas3 Imstmemcisobft ike plunger 54a,
posi tioning/ hol ding dog 51 in Figure 2, positioning dogs 57 are provided in
the vicinity of tPopush the sdde of the lowmar sshdtrabted d Hy Beanb @ f yheo t he
enbodi nent of Figure 4, reduction of pressure in the vacuum chanber VC is
carried out aftBPSikéoBeNESRPIAIPACECDIO Lt héndh5or PegBsthat 21498 s theen
brought into contact w the to urface of th | ane surface 10 section

1 e aiBetEat ny'h o

58a of the substPREE ¥R diNG gl 8tEy 1R hEPREsSur e pIES27

sucki ng the upper a 1b by vacuum force, as shown in Figure 5 ( a)
Then t he suctﬁgﬁﬁggﬁéé %grding the upper substrate Ib is lost, and the

Qpper subgtrate | b i I Q0 1€ S a tio f the
substrate§ﬁolding gE? ep%%ggigﬁﬁgeggg a&é?gﬁ?g %f ?ﬁ?sétﬁﬁg?g?%ﬁ?Pcorners

of the upper substitaba bbb a:eSANY chegh Lot VWeERildhetRbadepStr{Bs &react i on
58a of the substrate hol ding guide 58 and the pressure plate 27, and its

novenent i s conthel kedthyalhesrtfonseiaentdsy , siidwy iar & i2ireot2 ,mhed by air
flow or the |ike caused by pressure reduction. Wien the pressure inside the
vacuum chanber hagirzeathédsactéenrztbdegrapant fzmuurhe dbp tshve fadssiofat e

hol di ng gui des 58 are turned 90 degrees at one tine in the arrow
the lower substrate la on the lower side and contacts the

20 bottom surface on the upper side. As shown in Figure 2,
the vertical section 5la contacts the side of the lower
substrate la.

As shown in Fiqgure 2, the guide mechanism 56 contacts
the sides of the upper and lower substrates la and lb. The

25 pressure plate 27 has a concave portion 27a extending in
the Z-axis direction fitted with the guide mechanism 56,

and ensures a smooth lowering movement of the pressure



25 direction so that the plane surface section 58a thereof is pIacEQNUmzmﬂe
vertical direction, as shown in Figure 5 ( b ) . Then the upper substrate

| b falls down on the | ower 07 NOV 2002 - 19 substrate la. The plane
surface section 58a of the substrate hol ding guide 58 functions as a guide
for the falling upper substrate Ib. The novenent of the upper substrate Ib
in 5 the X- and Y-axis directions is coqtﬁqILed so that the upper substrate
I b falls down to a desired position of thé’l ower substrate la. Then the
pressure plate 27 is lowered to apply pressure to the upper and | ower
substrates | a apdaktk 2mndeven! firivisd @rcdsencegpef ahd §oide medisdmiaineseél.a and
10 b with each other. The substrate hol ding guide 58 of any profile can be
used if it is provi Ghe 6olhovhegpleaty ihasf Abe powtesm oF8hamEnguirg Bhes a

drawing illustrating the fourth enbodi nent according to the present
i nvention. Sinm BabbyraseseFrharsabstnate assembbireaprasatisgedarddingure 2
or their equivalent will carry the same nunerals, and the duplicated

description wil kob&hgnpregantninKentédPnowi ng description: In Figure 6, 57
denotes a positioning dqg, 60_a basic¢c holding dog, and 59 a shaft,_ .
simlarly Po those §%0®ﬁ%Pﬁezé'FF ﬁriog?rTﬁ %%E%%@r&ﬁcwnﬁf?kﬁ]%ﬁ?%*@ﬁating
around t he shaft %9 I.S.equi alené to, the subgtragz(pohgiqg%qyide 58 shown
in Figure 5, wi PACERE3di FPerBREEY MAECI T PR H BHAEC ST W eros 59 e

TRl Mg fcoSaYRy BT NS 8 fnTrleord ThuBiAYElE, 1o oo
positioning/holding dogs 51 at four corners is driven by
the cylinder 54. The lower substrate la is positioned and

10 is held on the table 9 by vacuum suction. Then each plunger
54a is retracted, and each positioning/holding dog 51 is
retracted.

After that, the upper substrate 1b is held onto the
pressure plate 27 by vacuum suction (adsorption by

15 attraction) by means of a robot hand (not illustrated).
Then the XY0 stage Tl is moved to the substrate laminating
unit S2 by the drive motor 5, and the positioning marks
of substrates la and lb are read by an image processing
camera (not illustrated) provided on the upper chamber unit

20 21. The XY0 stage T1 is slightly moved to positioning the
substrates la and lb.

In this positioning process, the ball screw 36 can be
rotated by the motor 40 to lower the pressure plate 27
slightly so that the positioning marks of substrates la

25 and 1lb cab be captured by the camera easily.

After that, the lower substrate la is returned to the

liquid crystal dropping unit S1 by the XY6 stage T1, and



chamber VC is carried out after the bottomsurface of the 0 7 NOW 2809700
20 upper substrate |Ib has contacted with the basic hol ding dog 60, as
illustrated, by lowering the pressure plate 27. Then the suction force
hol di ng the upper substrate |Ib is |lost, and the upper substrate Ib is

pl aced on the basic 5 holding dog 60. In this case, the novenent of the
upper substrate Ib is controlled by the_yq&ttpal portion of the basic
hol di ng dog 60. Consequently, they are not “noved by air flow or the |ike
caused by pressure reduction. Wen the pressure inside the vacuum chanber
has reached 10 a desiked dagunae of Vaguid cejdtdheisubsppibied Mok nhegui des
60 are turned 90 degrees at one tine in the arrow direction so that the
upper substrat edlibpkaklkes Ubvmsdnriet hiee |smadingubstenial haviasy shewldsedFi gure
6 (b), and the upper and | ower substrates la and |b are lam nated with each
15 ot her. Therepiastegnapn thealewegurubFheatippéa. s s dilee |dovexr pul | ed by
the attraction of the earth to fall down vertically, so the upper substrate
b falls to theS#esitragepdsi tFoAIBLNt RAVESVWR? Eidsithitrate pmmatiag
pressure 20 plate 27 is further lowered to agpl pressure to the | ower
substrate Pa andNdippet Byuble Xatfestage THer eby @r’i%éb’ﬂtn@ftnﬁé’ed‘k%@r 1B dd 4Sower

substrates la and I b to be |.am.nat ed gt a desired intervals. |

rbod| ment,  hol BPAG FRRARF GOt LPnEe58s 4t S GRORRAPR. DRt IR ol di ng
the upper subst FOEEEr 5+ SHBERPPSHaRsbRErBY) 08 Seo dhbla TSR elEY o 7'

t he upper substrate”l down ver ure 07N

0 VvV 2002 - 21 u of ;t gyp,de mechani sm 56 is possible (not
illustrated in %ﬁfgg%ﬁgépgg?réﬁgarga7gﬁg gbdramﬁng illustrating the fifth

enbodi ment accordi ngyled &he Bo8I@RbniRYPAbLANNg Ay ! &1 ¥s tiRoFdIWE thed, the
sanme objects as those in Figure 2 or their equivalent will carry the sanme

nuneral s, 1and t peuddeli sahedf deserdytimiemisld, Badoshthedri thé heideoladnaw ng
description: In Figure 7, 61 denotes a positioning/holding guide. The
posi ti oni ng/ hol diopgsupfiate 61 thensowes sabsara@evier i s hizll dpon foam qoronarded on
t he upper surface portion of
by the vertical section 51la and horizontal section 51b of
the positioning/holding dog 51.
Then the pressure plate 27 is lowered and the bottom
15 surface of the upper substrate 1lb is brought close to the
top surface of the horizontal section 51b of the
positioning/holding dog 51. The guide mechanism 56 is
shifted by the plunger 54a of the cylinder 54, and the four
corners on the sides of the upper and lower substrates la
20 and 1b are held loosely for added safety.
After that, the upper chamber unit 21 is lowered by
the cylinder 22, and the vacuum chamber VC (see Figure 2)
is formed to reduce the pressure. As the pressure is
increased, air present in each of the upper and lower
25 substrates la and lb and the table or the pressure plate

27 is purged. Since the movement of the pressure plate 27

is controlled by the positioning/holding dog 51 and the



t he positioning/holding dog 51 in Figure 2, and is installed on earcog ﬁ] iﬂ%
four corners of the substrate. As shown in Figure 7 ( a ) , pressu Vs

t he vacuum chanber VC is reduced after the bottom surface of the upper 15
substrate I b is brought close to the positioning/holding guide 61 by

| owering the pressure plate 27 hol ding the upper substrate Ib. Wen the
pressure inside the vacuum chanber VCis duced, the suction force holding
t he upper substrate Ib 20 is lost, and the upper substrate |b is lowered to
be held by the positioning/holding guide 61, as illustrated. In this case,

t he nmovenent ofgiide meedansishst6at ehélplatd s Xotamdved axy aaidi féowi ons i s
controll ed by the positioning/holding guide 61 so that the upper substrate
25 1b is not nostedl loykeni r Nainewyor ever if keheduseat Isphsitesder é ar efluthé on.
When a desired degree of vacuum has been reached, the 0 7 NOV 2002 - 22
posi ti oni ng/ hol risigt igan ideg Bio hdingetdam t3dd tiendshéochddioadnt dlhedilogeti on at
the sane tinme, and the upper, substrate |Ib is nmade to fall onto the | ower
substrate la, tHEEHREHSIA iky RIRSSAshEY dh@ RakEe™s ghditesee £t &hgnd 1b 5

to be lam nated with each other. There is no air in vacuum _The upper
substrate 1 b fMISZRRGRALFRG AT 10 Fﬁ@%p‘ﬁ@?’e@ﬁﬁgt ~Bt gﬂﬁbx’r‘a‘?“i‘ to the

desired iti f. the, | . bstrate |l g.. Th i tioning/ hol di
oo eS| o et e T 8 il B0 B, 028k B STLPI REb S,
and | ower substglag easnd acr@d%d{)%e T\{E%atﬂes rigssure plate 27 is further

| owered to apply pressure t e Tower Substrate |a and upper substrate |b,
Al

thereby ensuring the; upper RS f SHRSAAE SRR 208 }8kOFRguLam nat ed
at a desired intervals. 159| n tLLI s enbodi nent, the posi '%i gni ng?ﬁol di Eg dog

51 and gui de mechajiEBDfed) sumdend Haweals &h@\/\r@rle@sﬁkgu?@aae Ihi 8s

reduces the nunber of conponents and contributes to sinplification of the

appar at usLo As sihwsw for Rilginfoper Gubstragr 1bse wafichheérgpsdennehbatosm 56
is possible (not 20 illustrated in this Figure). Further, pressure can be
applied with thupbsia iahitiyg Hoddizoptgli deddlion &ddd cft thiee retracted
position. Figures 8 and 9 are drawi ngs representing the sixth and seventh
enbodi ment s aca?sitigpning Hwtiakesod Adehyi bhs dead weight. When the

upper substrate lb drops, the movement of the upper
substrate 1b in the X- and Y-axis directions is controlled
15 by the guide mechanism 56.

When the vacuum chamber has reached the desired degree
of vacuum, the positioning/holding dog 51 is retracted and
the upper substrate lb is dropped on the lower substrate
la, thereby allowing the upper and lower substrates la and

20 1b to be laminated with each other.

The upper substrate 1b is dropped in the vertical
direction merely by retracting the positioning/holding dog
51 in the horizontal direction. This reduces the time to
laminate between the upper and lower substrates la and 1b,

25 and allows the substrates la and 1b of the same dimensions
to be utilized. Substrates of a different dimensions can

be laminated whenever required.



25 respectively. The pressure plate 27 has a built-in function to hg dNO\h#E(]
upper substrate | b even under vacuum (at a reduced pressure). 0 7 NOV
2002 - 23 In said Figures, the sane objects as those in Figure 2 or their
equivalent will carry the sanme nunerals, and the duplicated description
will be omtted in the follow ng description: 5 The pressure plate 27 shown
in Figure 8 consists of an insulating ne r _having an el ectrode plate
built inside, and has a function of hol ding the upper substrate |b by neans
of electrostatic suction. Nanely, when voltage is applied to the el ectrode
pl ate inside the pr@aeur ehpl @appet Qubstrltectibodraps¢ forellis ddpplctdg t o

t he upper substrate |b and the upper substrate |b is held in position by
suction. Tf theounbbt e apperedubsttateelact rFotn plfatd sipd acsmeased.s

el ectrostatic force will be | ose and a natural force is applied to the
upper substrat echsed hy laawunexpectall r¢aswn 1 5- sy movemgaido fiet hghtuppEre
pressure plate 27 in Figure 9 has a buil d-in adhesive portion 62 to hold
the pressure pl &bspratg Hodint Fon %y aBdhesirf didegtdppentRcopsrod 1gdi ve

it. Wien the adhes; rti 2 hol dj h b |b in 20
posi t1on i 3 1ot PictEn THtBeaRenieBsih e ARa TS Fha) The TYRTTANE 69, t he
bot t f f th nl 27 bstrate . lb and
he. adhesi ve poffROR BBCE of HSLEaN FE8¢ rinobabRoot REF: SHRF THE SidRdi ng
force acting on thegypp Erﬁtﬂ?%ér@hg é?ejsgu QSélggQit g’é”ggefo&é‘z?ec?% &Pt

substrate I b fall dowi Trom portom surtac ressure plate 27. In

these Figures, BEE?%H%% _;L eé &4 & kel EB%EP ! 1%@%1[7 MR 2 s 124

substrate | b is essure plate roug ectrostatic suction

function or theaadhesi venBeebiONafZnating e Ca88stBATES 1heatPPES at
substrate Ib is held in position through el ectrostatic suction function or

the 5 adhesi ve pestired 6Ateboalbe uppathes asideaise dib ld@ehatrdionf alnld from t he
pressure plate 27 or nove even under vacuum Rel ease of the upper substrate
| b hol di ng forcpréseéhgasthefmaramntostfathe spperoand umtensudsd naceseat of
the adhesive portion 62 into the pressure plate 27 by nmeans 10 of the
cyl i nder 63) islstandedbwhBntifeXa akdi¥-eK dedghaeyiiang difmaras rieddred
reached inside the vacuum chanber vC. Then the | ower substrate la falls on

the | ower subst PXtERE Fuisls MeChRRdSTNRe fishdadnBO| SYRRLRTARIPLOCESYTSE -and | b

to be lam nated wt h her. 1 h [ ir i Th
substrate 1b fall's dBwi feAPPS FUBOSORFRE Lot hnefr BRE FBETERTERL o [ he
f'es' red ppgition.al;fheshgwes ﬁ%ﬁ%f‘i@d' Jﬁ!?egbl%i*}?e Q:{Cf%%%‘i{fsnP's%t §og/ IS
owered tO0 apply pressure to the ['ower substra a and uppéer substrate |b,
thereby ensuringqkBg <QrHPPEr BAee)Mer; SURY s dARhdd thatb&ne

| am nated at a desired intervals. As shown in Figures 8 and 9, the guide
mechani sm 56 mayipberus@8s€eacer 1BNisydropps@ybyoindet seth the almost
vertical direction through quick retraction in the
horizontal direction by synchronization of each of the
20 positioning/holding dogs 51, without air resistance under
vacuum, even if the guide mechanism 56 is not used.
Consequently, the gquide mechanism 56 can be retracted when
the upper substrate 1b falls, and application of pressure
and lamination can be performed after fall of the upper
25 substrate 1b. 1Installation of the guide mechanism 56 can

be omitted.

As an extra precaution, after falling of the upper



The enbodi nents descri bed above al so all ows used of 25 the upper ar\bd7 lNB\\/\?[fUZ
substrates la and | b having the sane dinensions . In the process of

| am nati on nade at a desired interval by dropping the substrate, the
substrates do not 07 NO V2002 - 25 nmove in the X- or Y-axis
direction. This elimnates the need of positioning in the stage of

| am nation, and reduces |am nation tinme_bysthe nmethod of falling down, with
the result that productivity is inproved. 5 The present invention is not
restricted to the enbodi nents descri bed above; it can be enbodi ed as given
bel ow. (1) A nezwesisate olhr dhenguide WOGRARASMOP 6 | taR e Miestadaby theand
upper substrate |b or to hold themin 10 position nag be built in the 8
stage 4c or tatﬂﬂeumelrt54r@a9fa¢fs%cfiélinﬁ1§trag1"e°d3 &hathehe Heldsy MeRBanpPBY
chamber unit 21. (2). A nechanismto prevent .the nmpvenent of Iag]ger substrate

la and upper subBthkdS 19USr CPENREF PR HeR SrdES RostR HPRRY BAFEE i n
the B st 4 table 9. It | be install.ed h i d f t
Upper chanber UTHRS9RAtand MBBEnLAL ISRARN PR SrofahPai B "HRSE: PAT

hol di hani d i j nat i . - i

present | rivont i e Ve tites A SHHL 1S 0% dosdch AR ghdnk PR

desi gned to have. one ane profile. Even if they have different
profiles, effec‘ﬁ@g %lgn%{*l?%% is ensured by adjusting the profile of the

movenent preventingrechaiis MrM@niBhst b aie derlidined FBChaMovatIRET 8hie. 25
(4) The present invention is applicable not only to lamnation of liquid

crystal display] fanght soRsédtns mide alSthduwx g% e i 6, ofo aiterguide
substrat es. 07 NOV 2002 - 26 As described above, even if the upper

and | ower substmédiesnhanes®neamnise thixexhne priod idtengd ey aoah tablleadi.nat ed
under vacuum according to the present invention. Furthernore, the present
invention@llows |akiheti bambhatieubpreassrd nira WitoMmacuure chanbegbyC
enstring lnprovgzg s?ét?dggékvéé yt:.he atmospheric pressure and the upper
chamber unit 21 is raised by the cylinder 22 so that the
XY0 stage Tl is fed back to the liquid crystal dropping
unit S1. Then the integrated upper and lower substrate la
15 and 1lb (cell) is taken out of the table 9.
Figure 4 represents a second embodiment of the present
invention. 1In the following description, the same objects
as those in Figure 2 or their equivalent will carry the
same numerals, and the duplicated description will be
20 omitted.
This embodiment does not include the guide mechanism
56 shown in Figure 2. Similarly to the embodiment in Figure
2, pressure reduction in vacuum chamber is performed by
lowering the pressure plate 27 and contacting the bottom
25 surface of the upper substrate 1lb to the top surface of

the horizontal section 51b of the positioning/holding dog

51.



07 NOV 2002 - 27 WHAT IS CLAIMED: 1. A substrate assenbling appﬁzatus
wherein two substrates to be lam nated are placed face to face with A8W 2007
other at a position close to each other, and are 5 | am nated by sealing
material attached to either substrate; said assenbling apparatus further
characterized by a hol d/rel ease neans which hol ds the upper substrate face
to face with the | ower substrate under vacyum and releases 10 the hol ding
force to allow the upper substrate to fall "down onto the | ower substrate 2.
A substrate assenbling apparatus according to Claim1l, characterized in
that a table to hol dhehethewsrctiwnsfoate haldireg hbhe zppéal substacttieoonbi s
install ed bel ow 15 the upper substrate held by said hold/rel ease neans. 3.
A substrate assesbloay, appdr bhesuppenrsilbgtrate B mal,plawedcirerilmed in
that said hold/rel ease neans is designed to hold the subtense portions or
di agonal portiopgsbdtienéndpperdinpsioatel Rndlits drashivridhi« hIa tBaAs of
20 allowi ng the deflected portion of the upper substrate to be held to
contact horizon€affy RBEJUPBHNErSWRHSERER elP 45 Al Aftagite widdembei §gP
apparatus according to Claim 1, characterized, in at said substrate
assenbling5appa?%?g§c€oﬂﬁrFE%Sh%Fhﬁﬁﬁ%a%fS%ﬁ?%@?m#ihﬂ%frﬁn%vreIease 25

means in the horizontal .direction nd the u .Ssyhstrate held i.n sition
is nade to fal P38 l8ﬂf‘8g{ﬁ%}'?'b%r£°g gl, P Fr 1T aftorce produc%g

by contact controls the movement of the upper substrate
1b. This prevents the upper substrate 1b from being moved
by air flow or the like at the time of pressure reduction.

10 The upper substrate 1b held on the positioning/holding
dog 51 is deflected by its dead weight. So the height of
the horizontal section 51b of the positioning/holding dog
51 is set to the height where the upper substrate 1b is
deflected to contact the lower substrate la.

15 When a desired degree of vacuum has been obtained, the
positioning/holding dog 51 is retracted, and the upper
substrate 1b is dropped on the lower substrate la; then
the upper and lower substrates la and 1lb are laminated with
each other.

20 In the upper and lower substrates la and 1lb, the
deflected portion of the upper substrate 1b is in contact,
so frictional drag is produced between both substrates la
and 1b at the time of falling. This frictional drag
controls the movement of the upper substrate 1b, and allows

25 the upper substrate 1b to be dropped to the desired position
of the lower substrate la, without the guide mechanism 56

used in the first embodiment. Furthermore, the pressure



substrate by retreat of said hold/rel ease neans in the 07 NO V 21?)7)@012[][]2
2s _ horizontal direction by said drive neans. 5. A substrate assenbli ng
apparatus according to Claim1l, characterized in that said hold/rel ease
means hol ds the upper substrate by electrostatic suction and the 5 upper
substrate held in position is rel eased by release of electrostatic suction,
and is permtted to fall down onto the | owsr substrate. 6. A substrate
assenbl i ng apparatus according to Claim1, characterized in that said
substrate assenbling 10 apparatus has a pressure plate to apply pressure to
the | ower subst pabeepl Adedldwrradbnbapplyprebsutrallicetandigger apgdrower
substrate falling down thereon; said hold/rel ease neans hol ds the upper
substrate by adsebsteatesciaodnd hib adtiddi Ldepoesiidh bhattthe waper BRd
pressure plate; and said upper substrate is released by the retreat of said
adhesi ve porti oRoWgrosshftiratesslia eyl dbearendppbnatadl vihgh dawh eithert he

| ower substrate. 7. A substrate assenbling apparatus according to 20 Cl aim
1, characterize@tbf H&$LREIalBLREVAY - nEaTREt R Yo adhemitva SS$¥strate to

fall down. 8. A substrate assenbling.a ratus according. to Caima1l,
characteri 2ed iﬁepﬁapgu&ar porggon 81a83§ gace to face gith the lower

substrate la are held by the positioning/holding dog 51,
the remaining two sides or rectangular portion placed face
to face with the lower substrate la are brought in contact
with the lower substrate la in a banded form. Consequently,

10 positioning accuracy using an image recognition camera
will be improved by putting identification marks of the
upper and lower substrates la and 1b to the contact portion.

Incidentally, if a columnar space and adhesive beads
is provided on the lower substrate la in advance, it is

15 possible to ensure a uniform interval after lamination of
the upper and lower substrates la and 1b even if the upper
substrate 1b deflects to contact the lower substrate 1la.
Furthermore, concurrent use of the guide mechanism 56 is
also allowed, as shown in Figure 2.

20 Figure 5 shows a third embodiment according to the
present invention. Similarly to Figure 4, the same objects
as those in Figure 2 or their equivalent will carry the
same numerals, and the duplicated description will be
omitted in the following description:

25 In Fiqgure 5, numeral 57 denotes a positioning dog, 58
a substrate holding guide and 59 a shaft. Substrate

holding guides 58 rotating about the shaft 59 are located
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bottom surface of the upper substrate 1b has been brought
into contact with the top surface of the plane surface
10 section 58a of the substrate holding guide 58 by lowering
the pressure plate 27 sucking the upper substrate lb by
vacuum force, as shown in Figure 5 (a). Then the suction
force holding the upper substrate 1b is lost, and the upper
substrate 1lb is placed on the plane surface section 58a
15 of the substrate holding guide 58 by its dead weight. At
this time, four corners of the upper substrate 1lb are
sandwiched between the plane surface section 58a of the
substrate holding guide 58 and the pressure plate 27, and
its movement is controlled by them. Consequently, they are
20 not moved by air flow or the like caused by pressure
reduction.
When the pressure inside the vacuum chamber has reached
a desired degree of vacuum, all the substrate holding
guides 58 are turned 90 degrees at one time in the arrow
25 direction so that the plane surface section 58a thereof
is placed in the vertical direction, as shown in Figure

5 (b). Then the upper substrate 1lb falls down on the lower
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15 to Fiqure 5, the same objects as those in Figure 2 or their
equivalent will carry the same numerals, and the duplicated
description will be omitted in the following description:
In Figure 6, 57 denotes a positioning dog, 60 a basic
holding dog, and 59 a shaft, similarly to those shown in
20 Figure 5.
The basic holding dog 60 rotating around the shaft 59
is equivalent to the substrate holding guide 58 shown in
Figure 5, with the difference that it has a shape of a cross
in the cross-sectional view.
25 As shown in Figure 6 (a), similarly to the case of the

embodiment in Figure 5, reduction of pressure in the vacuum

chamber VC is carried out after the bottom surface of the
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upper substrate lb has contacted with the basic holding
dog 60, as illustrated, by lowering the pressure plate 27.
Then the suction force holding the upper substrate 1b is
lost, and the upper substrate 1lb is placed on the basic

5 holding dog 60. 1In this case, the movement of the upper

substrate 1lb is controlled by the vertical portion of the
basic holding dog 60. Consequently, they are not moved by
air flow or the like caused by pressure reduction.

When the pressure inside the vacuum chamber has reached

10 a desired degree of vacuum, all the substrate holding
guides 60 are turned 90 degrees at one time in the arrow
direction so that the upper substrate 1b falls down on the
lower substrate la, as shown in Figure 6 (b), and the upper
and lower substrates la and 1lb are laminated with each

15 other.

There is no air in a vacuum. The upper substrate 1b
is pulled by the attraction of the earth to fall down
vertically, so the upper substrate 1lb falls to the desired
position of the lower substrate la. Then the pressure

20 plate 27 is further lowered to apply pressure to the lower
substrate la and upper substrate lb, thereby ensuring the
upper and lower substrates la and 1lb to be laminated at
a desired intervals.

In this embodiment, holding is released in the

25 direction where the basic holding dog 60 allows the upper
substrate 1b to fall down. This makes it easy for the upper

substrate 1b to fall down vertically. As shown in Figure
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Figure 7 is adrawing illustrating the fifth embodiment
according to the present invention. Similarly to Figure
5 5, the same objects as those in Figure 2 or their equivalent
will carry the same numerals, and the duplicated
description will be omitted in the following description:
In Figure 7, 61 denotes a positioning/holding guide.
The positioning/holding guide 61 consists of a
10 vertical portion provided on the upper surface portion of
the positioning/holding dog 51 in Figure 2, and is
installed on each of the four corners of the substrate.
As shown in Figure 7 (a), pressure inside the vacuum
chamber VC is reduced after the bottom surface of the upper
15 substrate 1lb is brought close to the positioning/holding
guide 61 by lowering the pressure plate 27 holding the upper
substrate 1lb.
When the pressure inside the vacuum chamber VC is
reduced, the suction force holding the upper substrate 1lb
20 is lost, and the upper substrate 1b is lowered to be held
by the positioning/holding guide 61, as illustrated. 1In
this case, the movement of the upper substrate 1b in the
X- and Y-axis directions is controlled by the
positioning/holding guide 61 so that the upper substrate
25 1b is not moved by air flow or the like caused by pressure

reduction.

When a desired degree of vacuum has been reached, the
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falls down vertically, so the upper substrate 1b falls to
the desired position of the lower substrate la. Then the
positioning/holding guide 61 is fed forward to hold four
10 corners on the sides of the upper and lower substrates la
and 1b. Then the pressure plate 27 is further lowered to
apply pressure to the lower substrate la and upper
substrate 1lb, thereby ensuring the upper and lower
substrates la and 1b to be laminated at a desired intervals.
15 In this embodiment, the positioning/holding dog 51 and
guide mechanism 56 are made integral, shown in Figure 2.
This reduces the number of components and contributes to
simplification of the apparatus. As shown in Figure 2,
concurrent use of the guide mechanism 56 is possible (not
20 illustrated in this Figure). Further, pressure can be
applied with the positioning/holding guide 61 placed at
the retracted position.
Figures 8 and 9 are drawings representing the sixth
and seventh embodiments according to the present invention,
25 respectively. The pressure plate 27 has a built-in
function to hold the upper substrate 1b even under vacuum

(at a reduced pressure).
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an insulating member having an electrode plate built inside,
and has a function of holding the upper substrate 1b by
means of electrostatic suction. Namely, when voltage is
applied to the electrode plate inside the pressure plate
10 27, electrostatic force is applied to the upper substrate
1b and the upper substrate 1b is held in position by suction.
If the voltage applied to the electrode plate is released,
electrostatic force will be lose and a natural force is
applied to the upper substrate 1lb to allow it to fall down
15 by its dead weight.

The pressure plate 27 in Figure 9 has a build-in
adhesive portion 62 to hold the pressure plate 27 in
position by adhesion and a cylinder 63 to drive it. When
the adhesive portion 62 holding the upper substrate 1b in

20 position is retracted inside the pressure plate 27 by the
cylinder 63, the bottom surface of the pressure plate 27
causes the upper substrate lb and the adhesive portion 62
to be separated from each other, and the holding force
acting on the upper substrate 1lb is lost. This makes the

25 upper substrate lb fall down from the bottom surface of

the pressure plate 27.

In these Figures, pressure is reduced after the upper
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Release of the upper substrate 1b holding force
(release of electrostatic suction function and retreat of
the adhesive portion 62 into the pressure plate 27 by means
of the cylinder 63) is started when the a desired degree
of vacuum has been reached inside the vacuum chamber VC.
Then the lower substrate la falls on the lower substrate
la, permitting the upper and lower substrates la and 1lb
to be laminated with each other.

There is no air in a vacuum. The upper substrate 1b
falls down vertically, so the upper substrate 1lb falls to
the desired position of the lower substrate la. Then the
pressure plate 27 is lowered to apply pressure to the lower
substrate la and upper substrate lb, thereby ensuring the
upper and lower substrates la and 1b to be laminated at
a desired intervals.

As shown in Figures 8 and 9, the guide mechanism 56
may be used concurrently, or may not be used.

The embodiments described above also allows used of
the upper and lower substrates la and 1lb having the same
dimensions. In the process of lamination made at a desired

interval by dropping the substrate, the substrates do not
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lamination time by the method of falling down, with the
result that productivity is improved.

5 The present invention is not restricted to the
embodiments described above; it can be embodied as given
below:

(1) A mechanism to prevent the movement of lower
substrate la and upper substrate 1b or to hold them in
10 position may be built in the 6 stage 4c or table 9. It may
also be installed on the side of the upper chamber unit
21.
(2) A mechanism to prevent the movement of lower
substrate la and upper substrate 1b or to hold them in
15 position may be built in the 6 stage 4c or table 9. It may
also be installed on the side of the upper chamber unit
21. The movement preventing mechanism and substrate
holding mechanism may be used in combination.
(3) According to the present invention, the upper and
20 lower substrates la and lb can be designed to have one and
the same profile. Even if they have different profiles,
effective lamination is ensured by adjusting the profile
of the movement preventing mechanism and substrate holding
mechanism thereto.
25 (4) The present invention is applicable not only to

lamination of liquid crystal display panel substrates but

also to lamination of other substrates.



y,110% u& ()-F * 10% u& ()-(:10% u& ()-F & 10% u& ()-F

% 10% u& ()-,#! 10% u& ()-yy3z>ztzuzvzwzzxnbC'Y (nmlO%0& ()- 10-u 10- u7 10-u9

10% u& ()-Y 7g10% u& ()-5110% u& ()-F F. 10% u& ()-zze{{h| || z[ <mbCl? NOV 2002
MLO%OE' ()-! 10908 ()-!dT! 109KOkO8& ()-!!10%& ()-!d! 10%KCKO& () - MLO%OS ()-|}}~

zX6nbC ! 11 109008 () -y! sN1! 10920z Q& () -y!i §!610%DQDO&I ()-1d$! 109KOKQ&' () -!10%
Q& ()-\!n!'10%u& ()-\ - -
P"#O7#UVA 11 1109& () -SY& 1 10%@& ()-f!'] Y& '109& ()-f: 10%a& ()- (nmlO%a& () -
1000 1000 1000FN dGhals9d¥4 clrlix¥d! 200@e() eehsYf! 1A&&LHPeS and lower
9 10%@& ()-T! nN%8 109&' ()-T!!10%@& ()-S! 10%a& ()-SW="1116!10%b& ()-!i!10%
& ()-:10%& ( pubsbYhdet) hate @O @AD @hd 084Re (profild Y7they o 1¥bOb& () -
1 d$! 10%-b~b& ()- !'10%& ()- @d! 10%-b~b& ()- @
1 10%b& () -!s! 108mh&atpdAnsien 08 Qcchriivgrt ¢ thelpbesédblinvention.
10bb!i 5! 10%bb&' () -3

Furthermore, the present invention allows lamination of

5 substrates in a short time, thereby ensuring improved

productivity.
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1. A substrate assembling apparatus wherein two
substrates to be laminated are placed face to face with
each other at a position close to each other, and are
5 laminated by sealing material attached to either
substrate;
said assembling apparatus further characterized by a
hold/release means which holds the upper substrate face
to face with the lower substrate under vacuum, and releases
10 the holding force to allow the upper substrate to fall down
onto the lower substrate
2. A substrate assembling apparatus according to
Claim 1, characterized in that a table to hold the lower
substrate in the horizontal direction is installed below
15 the upper substrate held by said hold/release means.
3. A substrate assembling apparatus according to
Claim 1, characterized in that said hold/release means is
designed to hold the subtense portions or diagonal portions
of the upper substrate, and is provided with a means of
20 allowing the deflected portion of the upper substrate to
be held to contact horizontally held lower substrate.
4. A substrate assembling apparatus according to
Claim 1, characterized in that said substrate assembling
apparatus comprises a means of driving said hold/release
25 means in the horizontal direction, and the upper substrate

held in position is made to fall down onto the lower

substrate by retreat of said hold/release means in the
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5. A substrate assembling apparatus according to
Claim 1, characterized in that said hold/release means
holds the upper substrate by electrostatic suction and the
upper substrate held in position is released by release
of electrostatic suction, and is permitted to fall down
onto the lower substrate.

6. A substrate assembling apparatus according to
Claim 1, characterized in that said substrate assembling
apparatus has a pressure plate to apply pressure to the
lower substrate placed horizontally on the table and the
upper substrate falling down thereon;

said hold/release means holds the upper substrate by
adhesive force of the adhesive portion built in said
pressure plate; and

said upper substrate is released by the retreat of said
adhesive portion into said pressure plate, thereby falling
down onto the lower substrate.

7. A substrate assembling apparatus according to
Claim 1, characterized by having a quiding means to guide
said upper substrate to fall down.

8. A substrate assembling apparatus according to
Claim 1, characterized in that

said substrate assembling apparatus comprises an upper
chamber and an lower chamber to form a wvacuum chamber
integrally with each other through an air-tight seal, a

means of reducing pressure in said vacuum chamber, and a
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said hold/release means is provided on any oné of Said
upper chamber unit, lower chamber unit and table;

5 said lower substrate and upper substrate are placed
face to face with each other inside said vacuum chamber
comprising said upper and lower chamber units with pressure
reduced; and

a pressure plate to apply pressure to said lower
10 substrate placed on said table and said upper substrate

falling down thereon from said hold/release means is

provided inside said upper chamber.



