*,e3eDprrsDvw| 6] TD}' SUBSTRATE ASSEMBLI NG APPARATUS BACKGROUND OF THE
| NVENTI ON 5 The present invention relates to an assenbly nethod for the

liquid ay apparatus and al substrate assenbly

“whi ch aclmmmmmulmlmﬂubstrat es to be lamnated are supportedaimmmmwmlumm and
pl aced so asgge opposed to each other in the vacuum chanber,«@n¢ t hose
substrates are brought 10 together in face-to-face relationship with the
gap between those substrates being narrowed down in a reduced pressure
state. THEMWERGURINGMETHED OFr LIRYIRs CBNBSMTALOPISRBAN| ABPARATYSt AND

di splay. In one nethod, a couple of glass substrates 15 having transparent
subst r at GUBSTRATE ASSEMBIINGAFHARARUS ays are brought together in
face-to-face relation ship in a distance as snall as several ,u mwth the
adhesi ve agent (hereinafter referred also to as sealing material) (the
finished substrate is hereinafter referred to as cell), and the airspace

for med Z%Md@hﬂw%ﬁj%ﬂ is filled with the liquid crystal
material. |In the other nethod, tnﬁrgn*iquid crystal material is drip-fed on
t he surface of e g ra n, Whi ch ch closed pattern is f.o d with
the s3al i ng Al RESssnEnsfvBRiPhTer¥Ser ddual® B5e Bb Y Bokhed taRa (he
ot her suhstrate i,s placed.on, the forner substrate and those substrates
o 6 br oudite foguinePrTRtRAcE rnlau PRSI ST R A & SUPSLTesenesSERYEI noe to
each other. As for the_ assenbly apparatus for the liquid crystal display
appar at uURERRT risdinnyhiehetheuphe ok isthehirates Yoabe- Lamipated are
relati onship, there is such a substrate assenbly apparatus for supporting
t he uppersupmy trd stespes inviedry aadappbhgedgso has dpplbeedppossdute asch
di scl osed in Japanese Patent Laid-Open Nunber 2001-133745 (2001), in which
t he upperotdiede iswbherabdeunnm chgest cchry thescagdhbsiterateeanase bhoughe
substrates are
10 together in face-to-face relationship with the gap between
those substrates being narrowed down in a reduced pressure
state.
There are two methods for the assembly of the liquid
crystal display. In one method, a couple of glass substrates
15 having transparent substrates and thin film transistor arrays
are brought together in face-to-face relation ship in adistance
as small as several Um with the adhesive agent (hereinafter
referred also to as sealing material) (the finished substrate
is hereinafter referred to as cell), and the airspace formed
20 between those substrates is filled with the liquid crystal
material. In the other method, the liquid crystal material is
drip-fed on the surface of one substrate on which such a closed

pattern is formed with the sealing material so that the filler

hole may not be provided, and the other substrate is placed on



10 brought together in face-to-face relationship by narrow ng down the

di stance between the substrates. In its preferred enbodi nent, what are

di scl osed include a nethod using an adhesive sheet as the adhesive neans
and a configuration in which an open port is provided in side the
pressurizing plate 15 and an actuator is provi ded above the pressurizing
plate so that the adhesive nenber ay flows up and down in the open port. In
the configuration of the above prior art, the substrate is supported so as
to cont a‘égetfpltm\%r syhsdinad eraadsthos e s uhistoRiies psephredaht tagetheie t hat
the substrate is supported 20 by using the adhesive neans in an atnospheric
pr essur eintfreree-tt/fane hed apiohbaiptdmbsao bervery pénserta edchhottheyh

bet ween the substrate and the adhesive neans due to the concave and/ or

convex spif86e ohetdesembsy’ ﬁaﬁ@@lué heo flefh@ct i i @fciyiee Substdptas and as

the internal pressure of the chanber is 3 reduced, the air contained

bet ween r : 1 o i 1t st to
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substrate assenbly apparatus for . | am a%igg t he Jiqu#d cr¥§FaI substrat es,
and an 18YBBSEHHP %o@%@Fﬁ@l‘flﬂeSHgﬁ Fat-&s Bt eofOf 6PP XY dutd

crystal display apparatus, in order to |am nate the substrates with a high
degr ee OPPBEéSﬂa@¥QQ$W¥Qﬂ%ﬁFQ&ﬁﬁﬁﬁﬁﬁﬂeé%ugépﬁﬁeﬁﬁi@Wqﬁﬂ§%¥§ﬁﬂr9Rﬂnoccur
defects in the liquid crystal display even if attenpting to increase the
si ze of Numbewb20Pat+&33Ad5r ¢d08&)15inHehi¢h ckive tpperthiede (fithgtiate | n
order to achieve the above object, the present invention is characterized

by provi dengupppirted gf thetadinegpbon sméans guahdomnhend ubddorgitasormmn t he
pressuri zing plate for
10 brought together in face-to-face relationship by narrowing down
the distance between the substrates. In its preferred
embodiment, what are disclosed include a method using an
adhesive sheet as the adhesive means and a configuration in
which an open port is provided in side the pressurizing plate
15 and an actuator is provided above the pressurizing plate so that
the adhesive member ay flows up and down in the open port.
In the configuration of the above prior art, the substrate
is supported so as to contact to the adhesive means in an
atmospheric pressure. In case that the substrate is supported
20 by using the adhesive means in an atmospheric pressure, there
may such a problem that an air is penetrated through between
the substrate and the adhesive means due to the concave and/or

convex surface of the substrate and the deflection of the

substrate, and as the internal pressure of the chamber is



" supporting one of the substrates; a plural of adhesive neans 20 for
supporting the substrates by adhesive force; and a pressure reduction
channel for reducing the pressure insPde the airspace formed by the open
“port provided with said adhesive neans and the substrate. In addition, a
plural of suction ports for suction and adsorption and a plural of adhesive
nmeans are 4 provided on the table for supporting the other substrate as
wel | as the pressurizing plate. And furthernore, after reducing the

pressur er¢Auced, t Kdheni aspaceontadimed hatiwrsn t kheoabstaiatehadndg thge
adhesi ve neans and the substrate, the adhesive neans is nade 5 inposed on

t he subsadhéesinadeansexrpends) tieadimgsab storattet o disabdtingr t @ stupghomdnt , at

| east in the pressurizing plate, the substrate is attracted and adsorbed as
wel | as gshepsuabsefradbesi vely in an atnospheric pressure, and then, after
bondi ng the substrates under pressure with the adhesive agent provided 10
ei ther one of the substrates by narrow ng down the distance to substrate

pl aced on the table in a given depressurized atnosphere, and finally, the

adhe%iVesGﬁﬁRﬁQ b? Eﬁ§0¥ﬁ9Ek&96hthe surface of the |am nated substrates by
r 0

operating a plira r émovi Ng nechani sns provi ded at the pressurizing
plate for 15 renoving the adhesive nenmher, Wth.the .pressurizing plate
provi ded insid%ntﬁb 5@udﬁ€cggﬁbéFﬁﬂﬁp h&NYSRFLOB| 48 (étpﬁﬂvﬁgﬁoébd
position in a distance to said pressurizing plate, one of the |iquid

crystal Substrate lamingbbpg APRAratus 6nabldndabaIRROHe A% 1idF1ded at

said 20 pressurizing plate and the sealing material is coated in a |oop
shape onthhisubstdte wigbtthe pulsssuztieinghelateeca $ukgityate posgmbdiypst r at e
on which the liquid crystal agent is quantitatively dropped in a closed
| oop ar eapparakdsbfor Hamsieatiing theel ighid s nylsaeddsohstsantiesabard sand
supported with a negative pressure
10 assembly method using the apparatus thereof for the liquid
crystal display apparatus, in order to laminate the substrates
with a high degree of accuracy in a high-vacuum pressure in which
there may not occur defects in the liquid crystal display even
if attempting to increase the size of the substrate and reduce
15 the thickness of the substrate.

In order to achieve the above object, the present
invention is characterized by providing a plural of suction
ports for suction and adsorption on the pressurizing plate for
supporting one of the substrates; a plural of adhesive means

20 for supporting the substrates by adhesive force; and a pressure
reduction channel for reducing the pressure inside the airspace
formed by the open port provided with said adhesive means and

the substrate. In addition, a plural of suction ports for

suction and adsorption and a plural of adhesive means are



"5 or by the adhesive neans, the internal pressure of the vacuum chanber is
reduced, and after positioning the both substrate to each other, followed
by laminating tentatively the subst r aftes by narrow ng down the distance
“between said table 5 and said pressurizing plate, and then the adhesive
means provided at said pressurizing plate is renoved, and, finally the
liquid crystal display apparatus is conpleted with both substrates
contacted firmy by restoring the pressure inside the vacuum chanber to the
at rmsphePl-’@Vb‘F‘@é Uy Ehafqaé?l%gaar%mmgrtlm kBemeher substgatieaagdeldom one
of the substrates. BRI EF DESCRI PTI ON OF DRAW NGS The present invention wl|
be underas$ dde pwes sfuulilzynigr phatee Atet fulrddedownd,pafbar gieduc treg diheaf t er
and fromthe 15 acconpanyi ng drawi ngs of the preferred enbodi mrent of the

present pA¥eshtreinsiiecbhe Raweyrice sbputd badiwdem t B @penOpdEet hiakiinat i ve to
the invention, but are for explanation and understanding only. In the

dr awi ngs¢h@Q Rz ive ﬁgaas%{wﬁéiﬁﬁ@é@cé;ﬁ%@omeyiwm@anrshfs St rate

assenbly apparatus 1llustrating one enbodi nent of the present invention.
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for illustrating the operation of |amnation by the adherence hol ding
nechanisﬁ?eFﬁ@?g%rﬁgeaF§cﬁﬁﬁﬁﬁ¢Ee@i%&ﬂeﬁﬁ?Qﬁb? IQEnWéiﬁrﬁftﬁﬂ?Hﬂﬁﬁgﬂﬂ on of
renmoval fromthe surface of the substrate by the

adhesively in an atmospheric pressure, and then, after bonding

the substrates under pressure with the adhesive agent provided
10 either one of the substrates by narrowing down the distance to

substrate placed on the table in a given depressurized

atmosphere, and finally, the adhesive member is removed from

the surface of the laminated substrates by operating a plural

of removing mechanisms provided at the pressurizing plate for
15 removing the adhesive member,

With the pressurizing plate provided inside the vacuum
chamber and the table placed at an opposed position in a distance
to said pressurizing plate, one of the liquid crystal substrate
is supported by a plural of adhesive means provided at said

20 pressurizing plate and the sealing material is coated in a loop
shape on this liquid crystal substrate, the other liquid crystal
substrate on which the liquid crystal agent is quantitatively
dropped in a closed loop area formed by the sealing material

is placed on said table and supported with a negative pressure



adherence hol ding nechanism 10 FIG 7 is an illustration show ng an
exanpl e of the case that an enhanced abrasive nenber is provided at the
pressurizing plate and the table. FIG® 8 is a cross-sectional view of the
substrate | am nating apparatus in another enbodi nent of the present 15
invention. FIG 9 is a flowhart of the procedural steps for |am nating
operation in the apparatus shown in FIG 8. FIG 10 is an illustration
showing a state in which the vacuum chanber is fornmed for applying the
subst r at@r | kiitie iashert vspaeanisontbRokpt eENEL Pres s oL thes vacpam i al
magni fied view for illustrating the procedure for renoving the adhesive
sheet shohwmbar A& ré&ddeced) tdred safffeac poxfittivn i dthreabethl sqbisd ratest al
cell pc). FIG 12 is a block diagram of the adhesive nenber renoving
mechani sgpi Nead®t heEh&PPOdf SETGwed }\k/iéﬁ Qrapsierdt iny e dnat iRNRIA LERe
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention will be
di scusseguer £hPaS !By harPollehd!dount {1t B Maddle p¥fe gd seagheent

according to the present Tnvention wit erence to the acconpanying

dramnn S foll mnn d scr| |on eC| et ai l re set
orr " 9oandt el "or e OHb0, 63 PaBkeOr Al TERRHS IREChancs 6 S
invention. I{ wll pbvi ous, hpwever,_  to those 10 illed i art that
t he pres@ﬁ?"?ﬂ%n’t’?o%a’r{gﬁlb%si)‘?ra’cﬂ%%cplvﬁ‘i%o‘tﬁ ’%%Vé‘-‘ct'pé‘adr'| Enld‘@g

ot her instance, well-known structures are not shown in detail in order to

avoi d unﬁaeeééawydo%zﬁFﬁilydaﬁpélﬁg ppeaEatusniéncrarleted Widd &etddi ment
of the present invention is described 15 by referring to the attached
figures. sebgtratenogenbtactedr Sirmty iy giestioningfthedrassnyetiasisdd nati ng
apparatus in accordance with the present invention.

the vacuum chamber to the atmospheric pressure after separating

10 the pressurizing plated from one of the substrates.

BRIEF DESCRIPTION OF DRAWINGS
The present invention will be understood more fully from
the detailed description given hereinafter and from the

15 accompanying drawings of the preferred embodiment of the
present invention, which, however, should not be taken to be
limitative to the invention, but are for explanation and
understanding only.

In the drawings:

20 FIG. 1 is a schematic cross-sectional view of the
substrate assembly apparatus illustrating one embodiment of the
present invention.

FIG. 2 is a detail view of one example of the adherence

holding mechanism.



“In FIG 1, the substrate assenbly apparatus 100 in accordance with the
present invention is conposed of the | ower 20 chanber T1 and the upper
chamber T2, and the XY B -direction dfive nmechanism( not shown ) is

“provi ded bel ow the | ower chanber T1 . Wth the XY B -direction drive
mechani sm the | ower chanber T1 can noves freely in the X axis defined to
be inthe right-and-left direction and in the Y axis vertical to the X-axis
. I'n addition, 8 with the 8 -direction drive nmechanism the table 4 on
whi ch the | owePIGub3tiata fiowebaredfennlaminavédgr bhet subatiptes -t he
vertical plane with respect to the | ower chanber unit through the shaft 2
to the vacuumBeGl B.isNerncidesdoveticondbtiviodwe di the snanntped-torfdrhe tabl e
4, suction and adsorption operation is applied by the suction port 7c

provi dedj piubbeat dhhethe PREcBBE @brt hamPhAC ihGathe wPPRACILE LOvidie
suction port 7c, and the pressure reduction (negative pressure) source is

connect ed, {0+ }heegt her end of the pipe through the valve not shown. Wat is
10 provided I's such a nmechanismthat the | ower substrate la is attracted

oo Ssorbed gyl sutd | g0 dles L WSal DI | VE1 B ERSHERGPTH 020 P

provi di ng the_upper cEanber ynit_ 6 d tH ressuri zin late 7 .installed
bher ei n, SRSTRRLGRI O LRBLOBEEPPCRYBEE BAPETEARA OIS BESETaR ST pl at o 7
can nove up and down independently . That is , the uffer chanber unit 6 has
a housing 8 i ntT@di g 8 | AnEghaREH andiggvatufinsedl Lnpatragingndheyui ded
by the shaft 9, noves in the vertical direction ( in the Z-axis ) by the
cyl i nderopéréatied af removahriran) the suhdapecofutheisupbptrate bydhes in the
vertical direction ( in the Z-axis ) by the drive apparatus ( not shown )
provi dedadhetbacehhbild@ngThechppésmsubstrate 1b is attracted and adsor bed
to the suction port 7d provided on the |lower face of the pressurizing
10 FIG. 7 is an illustration showing an example of the case
that an enhanced abrasive member is provided at the pressurizing
plate and the table.
FIG. 8 is a cross-sectional view of the substrate
laminating apparatus in another embodiment of the present
15 invention.
FIG. 9 is a flowchart of the procedural steps for
laminating operation in the apparatus shown in FIG. 8.
FIG. 10 is an illustration showing a state in which the
vacuum chamber is formed for applying the substrate laminating
20 operation shown in FIG. 8.
FIG. 11 is a partial magnified view for illustrating the
procedure for removing the adhesive sheet shown in FIG. 8 from

the surface of the substrate (liquid crystal cell pc).

FIG. 12 is a block diagram of the adhesive member removing



-9 plate 7. One end o f the pipe 16b is connected to the suction port 7d,
and the negative pressure source is connected to the other end of the pipe
16b through a valve not shown. In thi € configuration, by supplying a
“negative pressure fromthe 5 negative pressure source, the upper substrate
I b is attracted and adsorbed to the pressurizing plate 7. As the |ower
chanber part T1 above the XY B -direction drive nmechani sm noves directly
bel ow t he upper chanber part T2 and then the upper chanber unit 6 noves
down, theedhamjemoint apothDeuppnbodhmeber odiniche6preseatt dnventthend-ring 12
provi ded around the | ower chanber unit 5. Then, those chanber units are
integrated into a single unit as a vacuum chanber . The ball bear 13
provided in the periphery of the | ower chanber unit 5 is used for adjusting

the amoupgTRirRhasksEREPTPONRDFODLR! PRERPERREDN@MBBDIZENTSI N vacuum whi ch
can be adjusted at arbitrary positions in the vertical and horizontal

di rections f gﬁll ar 1 S i m,zing the
anount of elagf?cq%#%cnrniﬁqgéﬁﬁ Y %r%ﬁbaffguggbﬁ bggﬁéﬂéFggéu?% i nsi de
t he vacu m chanper e yced pressure state 20 and
{hat 5o G 08 SREPUS (5 P Bk Mg 8 ARSI G0 0! bhCe
generated by reducin the pressure |nS|de t he chanber is supported by t he

ower chRRBEeNHAinve WgwlFHer%%qﬂFefoé%rtPnbh%?COGMB@W@Q frawings.
configuration, when lam nating the upper and |ower substrates to be

descrrbeHnlEherfolheanechECpeptrpnnrngmerQQSfepechése dabaidst asecan be
established easily by fine adjustnent of the |ower chanber part Tl within
t he el asset fagilnimbrder Gorpngvide dhthdmusymgndleatamdinid ofi hheacuum
seal so as to nove 5 up and down so that any pressure | eakage nay not occur
even if phesenpernteation.unitt iwidef bemethvioas ,t HowaassUr€oi Gabge the
10 skilled in the art that the present invention may be practiced
without these specific details. 1In other instance, well-known
structures are not shown in detail in order to avoid unnecessary
obscurity of the present invention.
Now, one embodiment of the present invention is described
15 by referring to the attached figures. FIG. 1 shows an overall
configuration of the substrate laminating apparatus in
accordance with the present invention.
In FIG. 1, the substrate assembly apparatus 100 in
accordance with the present invention is composed of the lower
20 chamber T1 and the upper chamber T2, and the XY 8 -directiondrive
mechanism (not shown) is provided below the lower chamber T1.
With the XY 0 -direction drive mechanism, the lower chamber T1

canmoves freely in the X axis defined to be in the right-and-left

direction and in the Y axis vertical to the X-axis. In addition,



~vacuum chanber formed by coupling the upper chanber unit 6 and the | ower
unit 5 is reduced. OMng to this configuration, the applied force

chanber

to the shaft 9 devel oped by the deforfation 10 of the vacuum chanber can be
“absorbed, and the deformation of the pressurizing plate 7 supported by the
can be prevented generally. Thus, the upper substrate |b attracted

shaft 9
and adso
adhesi ve

can be |withatlesl @khdieethdion dpive meickansismjathentalsbe deomawinich redek The

rbed to the | ower surface of the pressurizing plate 7 by the

menber 18b and the | ower substrate |a supported 15 by the table 4

up- and- down novenent of the pressurizing plate 7 is perforned by the drive

mechani shipweet sabewmatenscambadtatl tha bppaovvedr trothttib@aligf ond.thehe

vacuum pi pe 14 installed at the side surface of the 20 upper chanber unit 6

i's connegbeditbalt PPaneGAttl & VRIS SREM LSwe N ehithbéd P& niac whoaynve and

t he pipe
pressure
val ve 17
| evel) i
pressure
pressure
restore

pressure

hose, not shown. These conponents are used for reducing the

hasifesth ' | leak
th@séﬂﬁf’cdgdﬁ’cfor : %’Eﬂ\e%ekﬁeg.%ﬂgﬁ fh‘é(\%e (‘%e(fﬁl\c%dtraw 182

: I pressu r e
N T O R N A

( N2 ). or clean cr% air, and used for

I'S provi adjusting t vacuum

source such as Nitrogen gas
fRelpeddayitde Aurgdopneost Vi RERVARSARE the tRELS fosiiesnd

. The image recognition caneras 22a and 22b are installed for

11

readi ng Plietpespipreniha Harkerrepieddrdthm surtighpaohd 3 oad dlisstrat es

| b and la. Transparent view ports 23a and 23b for the imge recognition

caneras Rzessndelpédarbipnoinegat o paresduned Bolrsesds agrhBictedted in t he

upper chanber unit 6 in order to establish the vacuum sealing to prevent
the air themvthew e idfr ahghpipe tint@sgibeclendadlve not shewn haftet .isThe

smal | -si zed holes 7a and 7b are provided al so on the pressurizing plate 7,

the 10magpro9eaeal Ls0BueATar aechan ignewhhlte thestowed RabBateldd drsed on
trate through those holes 7a and 7b. Next, by referring to FIG 1

t he subs
and FI G

15

20

attrhBe AL T -bed to the suction port 7c with the negative
pressure provided by this negative pressure source.

The upper chamber T2 is configured by providing the upper
chamber unit 6 and the pressurizing plate 7 installed therein,
in which the upper chamber unit 6 and the pressurizing plate
7 can move up and down independently. That is, the upper chamber
unit 6 has a housing 8 including a linear bush and a vacuum seal
inside, and, guided by the shaft 9, moves in the vertical
direction (in the Z-axis) by the cylinder 11 fixed at the frame
10. The pressurizing plate 7 moves in the vertical direction
(in the Z-axis) by the drive apparatus (not shown) provided at
the shaft 9.

The upper substrate 1lb is attracted and adsorbed to the

suction port 7d provided on the lower face of the pressurizing
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- of the adhesion part supporting the upper substrate Ib and its drive part.
FIG 2 shows a detail structure of the adhesion and support mechanism part.
20 As shown in FIG 2, an open port 3B is provided at the pressurizing
“plate 7 or the table 4, and the cartridge 35 having the adhesive nmenber 18
is installed at one end part of the rotating shaft 33 inside the open port
30 and this cartridge can be replaced. The rotating actuator 32 is provided
at the 12 a other end part of the rotating shaft 33, and the rotating
act uat orpBete 57 § iOrml emd vhé hbeapipet b eisEommactad tof thiee sugtded- down
drive shaft 38 noving in the vertical direction is connected and fixed at
the fixipgrtrendberandl The aedatheeupressudevwodbrast istcondertell itd mpei n t he
vertical direction is provided at the other end of the up-and-down drive

shaft 3%tAdr aseli tdPehé ("jlﬁd;f@\’ldb’ THERgBS GRNRRCIRA ts@xdvﬁﬁ Te0&hij ke

pressure source i s provi nsi de the pressurizing plate 7 and the table

4, and cPrlu*.’{@}!I Q‘EléHCt e h o8 é Zﬁga%d X&??éfvé”%‘ﬂ ded 30 ASohOthQ Pass

through romthe cavif to"the surface o e pressurl zing plate 7
andthe 4. The caV|t route,39 also.c ts,to nprt 30 For
fhe Pndi VPGS RAER IS PP UrHE S 16, Brhrn SHPEER e 1L " ARG T4

assi gned t(ﬁ) ope in associate with the, 15 Bé‘gssurl zing plate and the synbol

"b" is R ¥BedhEo obREr PrRSSUL 288 PhAER fhe table. In responsive to

t he operation of the actuators 31b and 32b at the pressurizing plate, the
adhesi ve menmbéeks 18ibe nbower uphambedomwarandlr aboves thie 0 Hid resdrdioport  30b.
The shaft 33b is sealed by the seal 34b so as 20 to nove up and down and
rot at e fdebve miqlegtism boves dhreatiyvadvelow tihe Tppespehapber B0t d@nnect s
to the cavity route 39b, and connects to the negative pressure source

t hr ough ameé tisdy e heotippbovehamivelr it sundvas sigwict the fhahgéhef wheer

substrate 1b
10 upper chamber unit 6 contacts to the O-ring 12 provided around
the lower chamber unit 5. Then, those chamber units are
integrated into a single unit as a vacuum chamber. The ball bear
13 provided in the periphery of the lower chamber unit 5 is used
for adjusting the amount of elastic deformation of the O-ring
15 12 in the vacuum, which can be adjusted at arbitrary positions
in the vertical and horizontal directions. The position of the
ball bear 12 is adjusted for optimizing the amount of elastic
deformation of the O-ring 12 so that the pressure inside the
vacuum chamber may be kept in a given reduced pressure state
20 and that a maximum elasticity may be obtained. The large amount
of force generated by reducing the pressure inside the chamber
is supported by the lower chamber unit through the ball bearing

13. Owing to this configuration, when laminating the upper and

lower substrates to be described later, the precise positioning



can be attracted and adsorbed is established. In stead of making 13 the
open port 30b and the suction port 7d connected to each other within the
pressurizing plate 7 as shown in the ¥Qgure, it is allowed that those can
"be connected by the channel fornmed on the surface of the pressurizing plate
7 contacting to the 5 substrate for connecting between the open port 30b
and the suction port 7d. The upper substrate |Ib can be supported so as to
contact firmy to adhesive nenber 18b due to its adhesive action wthout
maki ng t Beruppeeseuisthshiratas r genedbandsddddrisded oearélyovley Iinsurf ace
of the pressurizing plate 7. In this configuration, in order to support the
upper subdtjnatmehbh &f ahd ddwerharhambdal pyroppbsedthant hbel @darstiuabstrat e
la, a plural of adhesive nenbers 18b are provi ded at designated positions
accor di ngkyivhnt bft Reler osRadigng2and adhesive area for the size and the shape
of the upper 15 substrate Ib. In this enbodinent, in which the rotating

actuator 32 fo 0 LBag.t hesi t - -

actuator 31 fo?hﬁobﬁﬁggegrtﬁ%ggl§S%%§lged£%§?€%&&n£riée€ls g&fe&%r@?ﬂe

i ndependent it is. all t hat ingl e .actuator having.those 2

t inerd ondBrada b i krddeeny Bte st O A BV iR pREt IS L o 11
this enbodi ment can be real i,ze,dqn@é either of one using a conpression air or
the ot hot PESIRREE FhARRST BRI cLsEeRarmes Vhen dhe PrESHIZE0YRS Lae Fhenor
substrate la is attracted 14 and adsorbed by the 'configuration in which
t he | onweVasyuy®: ¢hambex %ﬁmtbé’dcplépﬂhégpﬂb% upRer champsr, anakdé and

negative pressure source, both not shown, on the table 4. In this
enbodi nekhe lanendghenber wehborig gedusedr-oWw e tionth tie don fillgu rstiidrar

the applied force to the shaft 9 developed by the deformation

10 of the vacuum chamber can be absorbed, and the deformation of

the pressurizing plate 7 supported by the shaft 9 can be

prevented generally. Thus, the upper substrate 1b attracted and

adsorbed to the lower surface of the pressurizing plate 7 by

the adhesive member 18b and the lower substrate la supported

15 by the table 4 can be laminated while their horizontal situation

can be maintained. The up-and-down movement of the pressurizing

plate 7 is performed by the drive mechanism, not shown,
installed at the upper part of the shaft 9.

The vacuum pipe 14 installed at the side surface of the

20 upper chamber unit 6 is connected to the negative pressure

source through the vacuum valve and the pipe hose, not shown.

These components are used for reducing the pressure inside the

vacuum chamber to a given pressure level. The leak valve 17 is

provided for adjusting the vacuum level (reduced pressure



5 configuration to that for the pressurizing plate 7. The actuators 3la and
32a are installed below a plural of open ports 30a provided at the table 4
+» The adhesive nenber 18a is provided at the top end of the shaft 33a
extendi ng upward fromthe actuators 3la and 32a. The adhesive nenber 18a
noves up and down 10 and rotates inside the open port 10a by the operation
of the actuators 3la and 32a. The shaft 33a is sealed by the seal 34a as in
the siml 3eveRjNEhshae! kReshabLuASBnaAbaE £ ARKecURARNIQM s QAL €5
directly below'the actuator 3la. The open port 30a connectS to the suction
port 7c, d i 1 and _t i I I urce
Phrough t RS GRPIoTRsY ERshAt: Beuk "2RaURa PRAGEINANE BrE R 33
substrate.l a can bg gt%racéed and adsorbed is qégabli& ed. In order_to
support tH& FERBECLEASEPALRE RESTING SRS AP gen gas, (82 so
provided at the table 4 at 20 designated positions accordingly with their
spaci ng aR¥ GdRAEBI GEY A ARd UsedsEoE ?he GhaRreRsurR ke dlsstrat e
la. In stead of using the adhesive nmenbers 18a for fixing the | ower
subst r &t e vViegugm dhamkgy o the dtmegphselc tpregeuneehani cal pins and
rollers . There is a reasonable rationale why the | ower 15 substrate | a
is fixed by pi nhendmagkl eesognitieadcarienss N2 atdand @ity arendnadadleld ve
nmeans; in the process of reducing the pressure inside the chanber, the
| ower sub$igratrealdng2@hBobos i ¥ €8n PRGNS kébs prodii@ed bk R TEY @nd
di fference occurred 5 when the vacuum | evel (reduced pressure level) inside
the chambal, Receapes it@sy 76U 1oV C i bheRUGAhPLERRUPELE VLY dififlulahed Tor
attracting and adsorbing the [ ower substrate la. In ofder to solve this
probl em i I LS. i t I - rate la
LG PES E%maié;kggpf;h&% @gbél’énl\‘.%‘if 294PRRE 54 ?E?%@%@%&e

by nmechanical “prns ers er to preven the
sucn 40 varieoh81ah; 64 uid S Eokreg thrthe Hiiieh Rlalbek Sp8E s B eRReai
to establish the vacuum sealing to prevent the air from flowing
through the holes 6a and 6b into the chamber. The small-sized
holes 7a and 7b are provided also on the pressurizing plate 7,
the image recognition cameras can view the positioning marks

15 formed on the substrate through those holes 7a and 7b.

Next, by referring to FIG. 1 and FIG. 2, the mechanisms
of the adhesion part supporting the upper substrate 1b and its
drive part. FIG. 2 shows a detail structure of the adhesion and
support mechanism part.

20 As shown in FIG. 2, an open port 30 is provided at the
pressurizing plate 7 or the table 4, and the cartridge 35 having
the adhesive member 18 is installed at one end part of the
rotating shaft 33 inside the open port 30 and this cartridge

can be replaced. The rotating actuator 32 is provided at the



-floor and the negative pressure source, or the resistance generated in

contacting the seal and the liquid crystal panel 15 when |am nating the
upper and | ower substrates. Next, by ¥eferring to FIGS. 3 to 6, what are
descri bed are the procedures for manufacturing the liquid crystal display
apparatus in the substrate assenbly apparatus in accordance with the
present invention. FIG 3 shows a flowchart for 20 procedures for

lam nating the liquid crystal substrates. FIG 4 shows the operation states
of the appbent epdatparte dfdtheduakapiogedinadit stkpsand| Ghes roftawg nighe
operations of the adhesion and support nmechanismin |am nating the

substrat gstuatdt 38 is figeheatttite hdgilsie fitabldes Oparas iend @f réovi ng

t he adhesi on 16 support nechanismfromthe surface of the substrate after

the pri r@ﬁ)lahéﬂllB@h'di‘ﬂnPé’%rr%tftOQB rﬂ’éviﬁ{; Siln th@evéP@féai'&MéE@i&Ph%y
substrate Ib Is carried in belowthe pressur|2|ng plate 7 by using a robot

hand R t 1b

attract el %céasorrﬁﬂ"ﬁ %’éb&#ﬂﬁﬁé@ﬂ%ﬁﬁ% o g TR sy B‘?é@sur  to
th t f t,th 7 (St
52y “rhearBUBFOF G0k et '92[‘1@%&& y%%gefai‘- L5 PLER 1R et dbi o 4
by a robot hand 10 or like (Step and after p03|t|on|n t he .| ower
liquid cFhetarher rAq ffe the Hpré§EEéPWPod¥ hEershatt S8 ¢ Ha | iongui d

crystal substrate la is fixed by the attraction and adsorption operation
(Step Sathe canbtyaeputr) 3yeennegtied toatke negat tve PEdVBI FAULEEN on t he
peri pheral of the upper surface of the lower 15 liquid crystal substrate

| a, and fbheptrovidddciysidé thempredsusizimgtplate VElandirdpodchhlesidde t he
closed pattern. In this enbodinent, in which the sealing agent 19 is '

provi dedafl 4 hsldpakrot isiotdial ylirals Jdbahdave dfe provided lsvwed tt@ provide

the sealing agent on the upper liquid crystal substrate or on both 20 of
the 10 qupdssr ¥akahghulEsbmatle ERGitYaArBUREOBOSERM tHR AUriflice of the
pressurizing plate 7 and the table 4. The cavity route 39 also

connects to the open port 30.

For the individual actuators 31 and 32 shown in FIG. 2,
the symbol ”“a" is assigned to one 1in associate with the
15 pressurizing plate and the symbol “b” is assigned to the other
in associate with the table. In responsive to the operation of
the actuators 31b and 32b at the pressurizing plate, the
adhesive member 18b moves up and down and rotates within the
open port 30b. The shaft 33b is sealed by the seal 34b so as
20 tomove up and down and rotate freely directly below the actuator
31b. The open port 30b connects to the cavity route 39b, and
connects to the negative pressure source through the valve not

shown, and thus such a structure that the upper substrate 1lb

can be attracted and adsorbed is established. In stead of making



step is shown in FIG 4 (a). Subsequently, the | ower chanber part T1 is
noved to the position for the upper chanber part T2 (Step S5). FIG 4 (b)
illustrates the state in which the | older chanber part T1 above 17 the XY
8 -direction drive nmechanismnoves to the position directly bel ow t he upper
chanber part T2, and the lower liquid crystal substrate |a and the upper
liquid crystal substrate 1b are | ocated to be opposed to each other. As
descri bed above, 5 the upper liquid crystal substrate |Ib is supported by

t he attrtbeiopenpdridily pndarhepacatiporpdnt 7decennedbed for €afhl otiler r espect
to the pressurizing plate 7. In addition, as the open port 30b al so

connect swithihethegetéyeupt £E5y Nl Boeirt @asl Bhblins inovhe gfiiqiiteop, it hiss upper
liquid crystal substrate is also 10 attracted and adsorbed to the open port
30b. At Hi8wbi™Enathenssefdss 96 ddithePed EyfﬁﬂéjéHAﬁﬁéﬂ fdd @ | b and
t he adhesive nenber 18b are | ocated apart from each other as shown in FIG

5 (a), a{%ﬁet 63 LcAPAE Pﬁé‘;‘@fe.gﬁtsﬁgiggggfb‘g{%tﬁuq ?‘88n9£c£'ﬁg?(1%eséh‘(§eer”e”ber

18b and € uppér lTiquidcr e lb is In a designate educed
pressure \gva uu% tate. Starting.fromthis state, as_sh i_n FI%\S (b),
the aheBNVBCRBRBer OTaforRaTivad BRIRISPT HEPS urPal cBBF E RACLARS W%l d
crystal substrate and_attracted to the upper liquid crystal substrate |Ib by
t he oper 8¥FbAOBf PPKRE ZEtuator 31b (Step S6). 20 Thus, when attracting the
adhesi ve nmenber 18b to the upper liquid crystal substrate |b, the airspace
formed bet weenTh@cupprin s¥hst30ie dbdcande HURRAtHd sReagubstaanteads in t he
pressure reduction state owing to the vacuum tube 16b used for the
attracti 6armhyg taadhpsive mewvert i18b.ddéds, its adhdsilye actiBonppitdoiwt ed t hat
a designat ed adhesive force can be established
making the upper substrate attracted and adsorbed to the lower
10 surface of the pressurizing plate 7. In this configuration, in
order to support the upper substrate 1lb so as to be horizontally
opposed to the lower substrate la, a plural of adhesive members
18b are provided at designated positions accordingly with their
spacing and adhesive area for the size and the shape of the upper
15 substrate 1lb.
In this embodiment, in which the rotating actuator 32 for
rotating the adhesive members 18b and the up-and-down actuator
31 for moving vertically the adhesive members are provided
independently, it is allowed that a single actuator having those
20 functions may be confiqured by using a ball screw and like. The
actuator in this embodiment can be realized by either of one
using a compression air or the other using an motor drive

mechanism.

As described above, the lower substrate la is attracted



even by reducing the pressure in side the vacuum chanber w thout the air
penetrated between the substrate and t he adhesi ve nenber. For exanple, as
the pressure inside the vacuum chanbet is nade 5 reduced in case that an
air penetrates between the substrate and the adhesive nenber wi thout
reduci ng the pressure in the airspace between the open port 30b and the
surface of the substrate, the airspace between the substrate and the
adhesi ve nmenber expands. This nmakes t he adhesive force decrease, which 10
cannot rakd adserhess byatke anfigurhinh suppbicbdthadiowegpenhstsates al so
applied between the lower liquid crystal substrate | a and the adhesive
menber I1fwcahmesteal td hhespipe tlicer (It @ple)and themedyt ase plreskawer |iquid
crystal substrate la is |ocated above the table 4 in the direction of 15

the gravidwt¢@PotiPhee shéwhs o kavecabiats ! ke tR¥elenboddinery Yehal
substrate may be supported by nmechanical pins and rollers instead of fixing

W th the, f%%gﬁ:?ﬁ’ﬁ K, EQUSgﬁggﬁﬁéd 'Méé‘ﬂdé %ﬁ‘pQg{? aB‘im&‘ig‘;rthe

substrates e upper ch uni t I's noved wnwar

cyl i nder 1 h in (c) nd.t hen. Jmking the fl.ang f the
uppe?’ ch%%%%%ggﬁ?ﬁlgm&ﬂ ag%lgafoélft e H‘?l rPgIt?Lsf‘%l?Jrzalr{b%dp?Lﬁ%Fheﬂpe?lh hery of
the | ower chanber unit §,..the upper r chanber parts Tl and T2 are
|t et ardttTatars R anddA Repeprasaled Biionw il iat Sk SRal PRE enanber

i s exhausted through the 19 vacuum pipe 14 . As the gressure i nsi de the

vacuum chddpaiovigladeatishe fabde | Ae adhepbee mephetel 8ania psoyidedhe | over

chanber unit 5 decreases, the difference between the pressure reduction
| evel foatatheadopngendeofippbe bhafitd 38y stxtierslirsg repwatd food the
pressurizing plate 7 and the pressure reduction | evel inside the vacuum
chanber agetsasors|3dra andd 2dwe Thet ddicds Dve arethbads D8 pinicves ap enddotvihe
pressurizing plate 7 disappears, while the upper liquid crystal substrate
1b dmes &0d £OTRtEOMNHELEUSIEe Idpes FAPPAdL bydtHhopadhesone ofeher 18b.
actuators 3la and 32a. The shaft 33a is sealed by the seal 34a
as in the similar manner to the shaft 33b so as to move up and
down and rotates directly below the actuator 31a. The open port
30a connects to the suction port 7c, and connects to the pipe
15 16a and the negative pressure source through the valve not shown,
and thus such a structure that the upper substrate la can be
attracted and adsorbed is established.
In order to support the lower substrate la stably, the
adhesive members 18a are also provided at the table 4 at
20 designated positions accordingly with their spacing and
adhesive area for the size and the shape of the upper substrate
la. In stead of using the adhesive members 18a for fixing the

lower substrate laon the table 4, it is allowed to use mechanical

pins and rollers. There is a reasonable rationale why the lower



10 In this state, as the air does not penetrate between the adhesive
surface of the adhesive nenber 18b and the upper substrate |b, their fixing
state can be mmintai ned without the athesive force changed. Thus, there is
"no such a problemthat the adhesive force reduces due to the expansion of
the air in 15 the process of reducing the pressure and that the upper
liquid crystal substrate |b cones down. As for the lower |iquid crystal
substrate la, in which the adhesive surface of the adhesive nenber 18a and
t he | owesubstnatecilgsial fdubdt byt piha and toddersdiasistelad of awdmgot her

w thout any air inserted between them 20 the adhesive force does not

decr easeatiteatbivbearak pdssirpit ivk héensy rimthéprableryd aceredic dig tthee upper
liquid crystal substrate | b does not occur. Wen the pressure inside the

VaCUU”1CP@E@@ﬁréeﬁﬁgﬁaeatﬁésbﬁﬁﬁb@? V%ﬁéuﬁbh%¥e%ub%%fﬁ%@M1d %dﬂ‘ﬁo@5(a)
t he 20 pressur|2|ng p ate 7 1s noved downward by operating the

up- and-d r e Q i ng the
upper g%?o bH t str Bﬂﬁ%gﬁigﬁﬁ%ﬁ% opeﬁ§?|on éﬁnh*e E%ﬁgﬁ! own

driv an| C enerates.t ied pressuye having an e h

irive me ryhe P B ugﬁ‘éf’ll (G arutBR, st TSty s 0entl® i i y
to or squeeze the sealing agent 19 coated in a_cl osed Ioop pattern on the
perlpherﬁpaBPthéxﬁﬁﬁéﬁss&ﬁﬁmﬁ?QH“WF%FY%%eKrF?HGFG Preseresdsitsladt e | a,
and the upper and lower liquid crystal substrates 10 1b and la are

| ani nat efediined fexiafubract g qNst agseyping theslougr shwgtratadi i ed
view of this state. At this step, the lower liquid crystal substrate |la and
t he uppeinldmiemtorsaslveéd thibgpratleemn b theané¢chambsed.nf thid embadinend seal i ng
agent 19. Thus, in this configuration, even if the pressure inside the 15

vacuum chappertssthadrasegubkheagier 14 ilghineedhandlcallhpiapaded ivtslilderds he
cl osed seal pattern can be maintained in a certain |level, and consequently

the gyounh efatbherdi proeast rehé NG+ S e spacsidietaaat dde fidiahred
|l am nated liquid crystal substrates becones extrenely small. 20 Next, as

descri bedoabgyeyiBra®@bhn 3eREPhtell By’ the excitation source such as
various drive sources originated from the apparatus itself, the
floor and the negative pressure source, or the resistance
generated in contacting the seal and the liquid crystal panel

15 when laminating the upper and lower substrates.

Next, by referring to FIGS. 3 to 6, what are described
are the procedures for manufacturing the liquid crystal display
apparatus in the substrate assembly apparatus in accordance
with the present invention. FIG. 3 shows a flowchart for

20 procedures for laminating the liquid crystal substrates. FIG.
4 shows the operation states of the apparatus at the individual
procedural steps. FIG. 5 shows the operations of the adhesion
and support mechanism in laminating the substrates. FIG. 6 is

a schematic diagram for the operation of removing the adhesion



“introduced into the vacuum chanber through the |eak valve 17 , the pressure
i nsi de the vacuum chanber is increased to a designated reduced pressure

| evel higher than the negative pressute inside the suction port 7d, and the
“support of the upper 21 and lower liquid crystal substrates is

est abl i shed by the pressure difference between them (Step S10). Further
positioning operation is perfornmed by using this supporting force and the
applied pressure is generated by the pressurizing 5 plate 7 and a

desi gnat edppprtl meeckasisnnfrémride isairfiacs pddtheStwpstnate aften Sheperati on
is required because the substrates may be di splaced due to the resistance
of the |pgimedrgr Yamdnazdcgt bpesaaliong agent when appl ying the pressure if
addi tional positioning operation is not performed in the pressuring 10

process after aperiypper thBhffdedt eibhiaAitsrtsy @bbheateald 1y gaftedld. In
positioning the substrates, their positions are nmeasured by reading the

posi ti onk g W @ EBEAr99: Q e G d10eh %&R%f%&ﬁsaﬁ ugfy t he
Vi ew portsg%é;géang% g fq%rmag % e%t the ggperl\gﬁa er urrlllt 6 Wla?h the i mage
recogniti cangr.as 22 ang 22b_and hy. i nage processin and a.hi gh
br o 51 ok SHEE Bidin PP pEPPoPRER Toy AEE T hEF PR hePUEPRERS A% B ect i on
drive nmechani sm not shown, at the |ower c$3ager Tl. .In this fine
adj ust meAt LrpRéE edapnd AdRPehangpperPrahbe FUPRANEEL BBe 9t ¥ %ind 5 is
mai ntained to a dengnated di stance by the ball bear 13 so that the Oring
12 may nbBrepgugef sPnEheertEEABL}CANANE AeSPERRied Pe¥ucERIMrdsatrtdg eve
may be established. Wien renpving the adhesive menbers 18b and 18a fromthe
upper anpreseerikiggi delatyst al (Siep rd32 s Mheankoder alfignid Zxyshdlnati ng
the substrates, the further operation is perforned
substrate la is carried in above the table 4 by a robot hand
10 or like (Step S3), and after positioning the lower 1liquid
crystal substrate with respect to the table 4, the lower liquid
crystal substrate la is fixed by the attraction and adsorption
operation (Step S4). The sealing agent 19 is coated in a closed
loop pattern on the peripheral of the upper surface of the lower
15 liquid crystal substrate la, and the liquid crystal agent 20
is quantitatively dropped inside the closed pattern. In this
embodiment, in which the sealing agent 19 is provided at the
lower liquid crystal substrate la, it is allowed to provide the
sealing agent on the upper liquid crystal substrate or on both
20 of the liquid crystal substrate. The state processed up to this
step is shown in FIG. 4 (a).
Subsequently, the lower chamber part Tl is moved to the

position for the upper chamber part T2 (Step S5). FIG. 4 (b)

illustrates the state in which the lower chamber part Tl above



*as shown in FIG 6 (b) . For the upper liquid crystal substrate |b, making
the actuator 32b rotate in the direction shown by the arrow, and operating
the actuator 31b while or after 5 twi 5ing the adhesive nenber 18b, the
“adhesive nmenber 18b is lifted up fromthe surface of the substrate. For the
|l ower liquid crystal substrate la, in the simlar manner, making the
actuator 32a rotate in the direction shown by the arrow, and operating the
actuator 3la while or after tw sting the adhesive nenber 10 18a, the

adhesi vetheni¥dr 018directidnedniyef ruechimisur lavesoftd hthei guisd tdoyst al
substrate (Step S12). This twisting operation is a necessary neans for

maki ng i direstdy bhelownthe upperadhambee penbdar? f aad the lower d iepnist al
substrate. This twi sting operation may be in the direction opposite to that

15 shownci§sth® HuhtratdVien ahidf thadipper N9 qadeeryst AR St rd € 1b
peri pheral parts of the individual open ports 30a and 30b bl ocks the

movement 5§ %Bﬁ?#éau'té séyﬁggéséa'béér &h e, }% qHYS i WP S v, St i ng

operation an ting-up operation nakes it possible to remove easi'ly the

adhesi ve r Loy dq 2 [ I bsfrate. Su quent.| t he
insi3% oFﬁgggi@%%ﬂuﬁ?%kgﬁb%Fggég%u%6§5¥§%%ei?g)i+ﬁe$%%?°5?§§s§yeﬁd?
restored t he.at nospheric pr.essure by.introduci ng N trogen s .(NZ) or

cl ean dr?ngchﬁanl ‘?'P(‘g alfa’T‘tOEP[ nv%BﬁH#f:ﬂﬁ efg'HSys‘gﬁ)Hﬁrhé’%FﬁeggéE rge

val ve 15 23 (Step S13 ) , and the pressurizing plate 7 is noved up by

r el easi n§SPRECEt P abl ¢ R @58t a2 1P dtlatee 7sudhi addpbienya§ drhe Pan qui d
crystal substrate (Step S14). Next, the upper chanber unit 6 is noved up
and the powkr3¢haiag coanects te e segad ive pressiugle sopvsetimrithisshown in
FIG 4 ( a) ) ( Step S15 ) , and then the lam nated cell pc is extracted
out fromcohéigabheéién( Sthep Hipey lidhddupperstaid subetrstef dsexalafo t he

| am nat ed upper and | ower substrates, that is the cell pc, is uniformy
pres?;(ed By tkhetelvahaiass ted it spBEdHEN PEESS B0 . ARdrhhe giwe padneeen t hem
reaches a

surface of the upper liquid crystal substrate 1lb and the

adhesive member 18b are located apart from each other as shown
in FIG. 5 (a), and the airspace between the adhesive surface
of the adhesive member 18b and the upper liquid crystal
15 substrate lb is in a designated reduced pressure (vacuum) state.
Starting from this state, as shown in FIG.5 (b), the adhesive
member 18b is moved toward the surface of the upper liquid
crystal substrate and attracted to the upper liquid crystal
substrate 1b by the operation of the actuator 31b (Step S6).
200 Thus, when attracting the adhesive member 18b to the upper
liquid crystal substrate 1lb, the airspace formed between the
open port 30b and the surface of the substrate is in the pressure
reduction state owing to the vacuum tube 16b used for the

attraction and adsorption operation. Thus, it will be



-10 designated cell gap precisely. In the end of the above procedural steps,
the lam nating operation for the substrates is conpleted. After the gap
bet ween the substrates reaches a desi dhated cell gap in the atnospheric
"pressure, the lamnating work is finished by hardening the sealing agent by
exposing the 15 light onto the sealing agent. There is an alternative way
for fixing tenporarily the sealing agent by exposing the light after
conpl eting a nmechani cal pressurizing operation (after conpleting Step S12 )
| n t hi sppriecdiarcedt that avieshghated wiktasditee forsepmn becedyal hisslaethesi ve
menber after noving the | ower 20 chanmber T1, it is allowed to performthis
oper at i oevieaf oy @ etiding the drassurehanteide theatdtidunoehaabelroritiiut
operation for renoving the adhesive nenber fromthe surface of the

substrat e dfr b%n@ltﬂ‘ﬁ%@ BOLREE R @B ikt St PPEE ahh%@éhﬁés&%tﬁémﬁwr ! he
pressure |n5|de t he vacuum chanber to the atnospheric pressure.

o R TERpERC LD A RPUE b0, RSB AR R0 P IR b @9@;8' ve

menber ‘he pressarizin i's pertorne conpleting t nal
phase of press i,ng by th ressurizin | af e. is alternatively allowed
Phat -5 ar £BAOE e iy PRS2 tHABI AR AT yPRREELabEa BEPiReR iR WAL s s 1
such a state t hat the substrates can not be supported by attractive and
adsor pt i #@dosBrarAbRS 1vengmbEEpBLERAUBy TEBREARY| FBSt PECEERES| 1B HR®bers to
the substrates), then the final applied pressure is applied along with the
posi ti omarlgselacméo%tmn atke openypggitng Gtheand ethar surfgcs sife theer
renovi ng the adhesi ve nenbers fromthe surface of the substrate while

t wi sti ngsubstaditesi theneimspace bettheest Ahe dulsd t tdnee stk thet adhes sopport ed
by attractive and adsorptive operations by increasing the pressure inside

t he chanhembelbelpihdshyThes afidlkew the Bdbes i@eaidrée detvBaEactwiicly net hod

of the liquid crystal display apparatus in another enbodi nent of the
presept CAvRL RAKeS tIRS @il ate attracted and supported.

This operation is also applied between the lower liquid
crystal substrate la and the adhesive member 18a almost at the
same time (Step S6), in which, as the lower liquid crystal
substrate la is located above the table 4 in the direction of

15 the gravitational force, it is allowed that the lower liquid
crystal substrate may be supported by mechanical pins and
rollers instead of fixing with the adhesive member 18a.

Thus, after fixing the upper and lower substrates lb and
la, the upper chamber unit 6 is moved downward by the cylinder

20 1 as shown in FIG. 4 (c), and then, making the flange of the
upper chamber unit 6 contact to the O-ring 12 arranged in the
periphery of the lower chamber unit 6, the upper and lower

chamber parts T1 and T2 are integrated to a single body (Step

S7). Then, the air inside the chamber is exhausted through the



In this enbodi ment, after setting the upper and |lower liquid crystal
substrates onto the pressurizing plate and the 20 table in the simlar way
to that in the previously described edbodi nent, the pressure inside the
vacuum chanber is reduced to a designated reduced pressure |evel. Then, as
described by referring to FIG 6 (a), the pressurizing plate 7 is noved
down by operating the up-and-down drive nechani sm not shown, on the 25
shaft 9 while positioning the upper and | ower substrates |b and la. The
upper |i §acyusrpipeall dsubstthe pregsusenigaddle Shardhauiun chambel gpikedr yst al
substrate la until it contacts firmly to or squeeze the sealing agent 19
coat ed i byainkegedtliagpthattpper cloamhdre wpeit phendl thé ldweeunppemiser f ace of
the lower liquid crystal substrate la. In the previously described

enbodi menh.itad delc rdaisesopenatd iftedditPbesaeea s pdeskheevibsdudt taanber is
increased to a designated reduced pressure |evel higher than the negative

preSSUfe1b%@ld§okh§t€958t9ﬁgp9ﬁé &Ebef“ﬂlddﬁa %Qg%%@ﬂoéﬁbgﬁrhﬂﬁ vppes and
|l ower liquid crystal substrates is estab I shed Dy the pressure difference

bet wegn Lhe ;% p?é‘?m?%&‘g{ﬁlr; (27 %91&1% pREERY tle rz%c?u&?ﬂ% ib%%lbi’né

pressur|2|n e’ posi |ng operation TS performe and a
desi gnat flnal $res§urqﬂ force is attained. .15

enbodi mef®® tHRC f 8PEfc S o | ﬁEF‘eafst?"?'lg ¥ﬁ§aﬁ?"é§§ulr%nq nsi de

the vacuum charmber is not used. In this enbodi mrent, as shown in FIG 7,
resin 24398orpion F9TRALRY (tASPRESFRGIAIPAIREATS iTcAiLBAPBERLFi c¥iRhie ar e
formed partially on the surfaces of the pressurizing plate 7 and the 20
tabl e cofthectpper tidawel supstadtsaths e Applashjotirond downdredrusmd
pressuri zing operations, the sliding notion of the liquid crystal

substrat 6% lis swbpdrtied thye ther tadieds idie emdnlyer tlBk he pressurizing plate 7
and the table 4 is prevented by the friction force. OMng to this
configuration, In this state, as the air does not penetrate between the
adhesive surface of the adhesive member 18b and the upper
substrate 1lb, their fixing state can be maintained without the
adhesive force changed. Thus, there is no such a problem that
the adhesive force reduces due to the expansion of the air in
15 the process of reducing the pressure and that the upper liquid
crystal substrate 1b comes down. As for the lower liquid crystal
substrate la, in which the adhesive surface of the adhesive
member 18a and the lower liquid crystal substrate la are fixed
adhesively to each other without any air inserted between them,
20 the adhesive force does not decrease due to the expansion of
the air or the displacement of the upper liquid crystal
substrate lb does not occur.

When the pressure inside the vacuum chamber reaches a

designated vacuum level, as shown in FIG. 6 (a), the



26 in the state that the pressure inside the chanber is not increased but
kept in its reduced pressure level, finally, the applied pressure is
generated by the pressurizing plate 72&hile the positioning operation is
perfornmed and a designated final 5 pressuring force is attained. The above
resin 24 or rubber 25 material nmay be fornmed on the whole surface area of
the contacting surface of the pressurizing plate and the table. For the
sinplicity of the explanation, the suction port, the open port, the

adhesi vepresburianagt helateurr ol dimoyedr edowneandt by0 shewatingFltBe 7. The
operations when and after the adhesive nenbers are renoved individually
from t heupaanaatiednueiveantedigilsns Wst thé eshare, t Retsamdwas tWitisle i n the
previ ously described enbodi nent. 15 The present invention is not limted to

the abovgodessbhhag ARONsEaE BHE TRVehe Jubda Lt b Nahhe 1ol layi ng

manners. (1) In thé configuration of the above enbodi nent, the adhesive

surface ghothe aepivis NBTAGH_HBAARELLDGAIARG: dd Bubd 20 FaYSE Ao

substrate can be | am alr |nse
configuration i.s not use? but it is aIIo d th?t one or sucti on and

adsorpt i BRPPOFEPLFGFS U ¢ a{’r?é"?‘ﬁj’hrl EP§d Xlt%t?d’?tbrlﬁﬁgﬁr‘g’i’pﬁ%vi ded

al so on the adhesive surface of the adhesive nenber 18b, and after
cont act i hgIPAE crygtalfalisirata thce cONREY f4EMIY S SraPadesze tdhie and

supporting those conponents with the attracti ng adsorbing operations in the
at nosphefFPalpngsAgent i Aoatad prevertlesed| ilgopd patisten sobsthaate from
falling down by extracting the expanded air 5 between the adhesive surface
and t he pebidphatralpodnthley upper gardaseedfi thehd qwent dsisywifd readhstialg t he
pressure by the
substrate la, and the upper and lower liquid crystal substrates
10 1b and la are laminated with a designated gap (Step S9). FIG.
6 (a) shows a magnified view of this state. At this step, the
lower liquid crystal substrate la and the upper liquid crystal
substrate 1b are laminated firmly with the sealing agent 19.
Thus, in this configuration, even if the pressure inside the
15 vacuum chamber is increased, the air tightness of the space
inside the closed seal pattern can be maintained in a certain
level, and consequently the amount of the air penetrating into
the space between the finished laminated 1liquid crystal
substrates becomes extremely small.
20 Next, as described above, a small amount of air is
introduced into the vacuum chamber through the leak valve 17,
the pressure inside the vacuum chamber is increased to a

designated reduced pressure level higher than the negative

pressure inside the suction port 7d, and the support of the upper



~attracting and adsorbi ng neans of the adhesive surface. In this case, the
open port 30b is nade connected to the inside of the vacuum chanber. The
configuration for the lower liquid crystal 10 substrate la is the sane as
"that described above. In addition, it is allowed that the open port 30b is
not made connected to the suction port 7d but nmade connected to anot her
negative pressure source. ( 2 ) As for alternative way of the nethod ( 1)
, 1t is allowed 15 that the adhesive surface of the adhesive nenber 18b is
forned i and domeavel apuidoovgstailr fsabstiratesdets t espablidahetihdyaitthd r om
staying in the convex part of the adhesive surface when |am nating the
substrat psesutbe difFHIRIdeC HeaSsdse, ehdmt hastkbpe eipgndedridthest ayi ng
bet ween the convex part of the adhesive 20 surface and the liquid crystal

substrat gog¢R¢HAL RY b@e&:ﬁ%i%mi%sie%fforﬁf@aciﬁ(}g I PrESSURigd AaaRf
pronptly fromthe ConCave part into the 1nside of the vacuumchanber in

order to il I own. In
thi's cassOrEhati thE SBPELeN MU Eto Ts el bbat 8T, LAS RGN,
vacu ch er, The confiquratiaon f.or the |Iower, liquid crystal subsirate 1la
Sl CBIACEST ABE doSERiged tatddnaloPias e LY RKFS A AU IRLL | on o
the suction port is inplemented by the dinples forned on the surface of the
5 pressufSEPRS bl ht THLHORHA LM d 54 rRAUdLger Pesaucer e sFERRD the
individual liquid crystal substrates by using the channels fornmed between

t he di npinay. bRedispbacedf duei hg the A< igtanpet ¢t rtkerbbidiwiehtcryfsttale
present invention will be described. 10 In FIG 1, a substrate supporting

mechani semdotuipe isstailgireg plgemdl whénaaheky ineg pdre prasdudiel Vi rapdudriondls
provided in the pressurizing plate 7 or the table 4. In contrast, in the
confi gur pbeabishawg idpétsitidn tise rsthepevEopards f10r gheg phessubisig at e

supporting nechani sm are provided on the whol e
10 process after the upper substrate lb contacts to the sealing
agent 19.

In positioning the substrates, their positions are
measured by reading the positioning markers formed on the upper
and lower substrates though the view ports 23a and 23b formed

15 at the upper chamber unit 6 with the image recognition cameras
22a and 22b and by image processing, and a high precision
positioning is performed by operating finely the XY 8 -direction
drive mechanism, not shown, at the lower chamber Tl. In this
fine adjustment, the gap between the upper and lower chamber

20 units 6 and 5 is maintained to a designated distance by the ball
bear 13 so that the O-ring 12 may not be deformed extremely and
a designated reduced pressure level may be established.

When removing the adhesive members 18b and 18a from the

upper and lower liquid crystal substrates 1lb and la after



"15 surface of the pressurizing plate 7 and the table 4. In addition, in
this configuration, in order to renovg the adhesive nenbers provided on the
‘whol e surface of the pressurizing plat™ 7 ad the table 4, a plural of
adhesi ve nenbers renovi ng nmechani sns for renoving the adhesive nmenbers from
the substrate are 20 provided so as to extends fromthe surface of the
adhesi ve nmenbers and contacts to the surface of the substrate. The

substrate supporting nechanismin this _enbodi nent will be descri bed, bel ow.
The subsLBiBRLLRBOTRS 7 Lrthe ERECREE Shardhion e FOFonmed ront
conprises the iron plate 4la and the adhesive sheet 4 2 a as an adhes five

nmenber fasiskeWmid BEGdefl On)  FoY the PPReE liqwid KErysdidlowiulstdade i pti on,
t he substrate supporting nmechanismis also called a | am nating and

suppor t i hg, meekang sthe 5adtsateT odRlparatatee i i pricy idetecttiamehoainl &y4, and
this suction port 7c is provided so as to connect through the iron plate
4la and the adiiesi,veardicepeddaial the sabshatde SUpparHilwy oechdtesm The

| ower substrate la is | oaded on the substrate supporting nechani sm provi ded

on the teRigting Toke! HaKES: v OWRENSEPST 1) & HO dchdHivid ifedidedd 1@ jadsor bed

by the suction port 7c formed at the adhes five sheet and f fixed adhes

vely om§becadlies L SERkad2ae he Sl OfarldCr ] el PAyLS JagSEt ed 1O

t he suction por of thé pipe I's connecte

reduced pressure (negative pr.essure). squrce_through.t.he val ve, not 15
Shown. 1| BEVAESL G HHTARS ok iR hhe P Ao b Pat e Rk e Aerudforq
adsorbed_to the suction port 7c with the negative pressure sggplLed by the
negat i ve3 pReERtR ke sHutdE dFectHion sherp BEsthe Wi ANHCPELFPH% i ng
mechani smis positioned by pressing one end of the iron plate 42a onto 20

t he st oppBf agqkupkeyi Ibd Wilbao kel fatis ing fde adhesivememhey

position is maintained by the press screw 45a pressing the other end
surfHte b&Bat hehérathgs tre membenrldaglist héfbedcipt £4dm the surface of

the 1liquid crystal substrate (Step S12). This twisting
operation is a necessary means for making it easier to remove
the adhesive member from the liquid crystal substrate. This
twisting operation may be in the direction opposite to that
15 shown in FIG 6 (b). When lifting up the adhesive members, the
peripheral parts of the individual open ports 30a and 30b blocks
the movement of the liquid crystal substrate 1lb and la. Thus,
those twisting operation and lifting-up operation makes it
possible to remove easily the adhesive members from the liquid

20 crystal substrate.
Subsequently, the inside of the vacuum chamber is purged
and its internal pressure is restored to the atmospheric
pressure by introducing Nitrogen gas (N;) or clean dry air and

like into the vacuum chamber by opening the gas purge valve 15



“provided on the other end surface of the table 4. A plural of magnets 43a
are provided inside the table 4, and the iron plate 30 41 is adsorbed and
supported by the magnetic force. In thT s configuration, the substrate
‘'supporting mechanismis supported on the table 4 by the magnetic force of
the magnet and the force of the press screw 45a. 5 The substrate supporting
mechani sm for the pressurizing plate is provided on the surface of the
pressurizing plate 7 facing to the table 4. This substrate supporting
nmechani sAPREP $hd) i A5 heaPEessyrdzingsPhate 7t f MONeIHRPY SRR ate 7
as simlarly for the table side, and has the adhesive sheet 42 on 10 its
part fortheeatbbhetiverexakionwhshe Fuctoonagertackd dorahbeadisprisd i on
operation is provided at the pressurizing plate 7, and the suction port 7d
i s conneckgdthlir subBtirheel (onepl 81 e)41Nenn( the apgbesi vkambertudb ©f the
substrate supporting nechanism The 15 upper substrate Ib is attracted and

adsor bedjkGndVed SChh@tHROLbwée diAvbsledadt e d AvRequy ieseipitide
adhesi ve sheet 42b. One end of the pipe 16b is connected to this suction

port &d, : Gﬁﬁa%. sgu ! 0 t end of
t he p?pep?(%gt{]%‘rﬁo g t%\é%vg(ge,% {1%{)Sgﬁrg\%§.élls%’:i Elﬂgcl%:on ittgﬁri;'tﬁ?%&?%% by
supplyin e_pegatiye pLessur rom,t hi aj iV, r re urce, the
upper suggﬁl?‘a?(g &%elx\s{:rgt%ttreg(s:&ég Ealﬁo é:altséor%gg)g%t% (t{teeo u?%gc'eng YRS dhesi ve
sheet 42b, d fixed adhesively. In.the simlar nper to the previously
descri beANAAERVEE SAHAGERPE W16 LARI0AFeR UPRSE AFLIONRG HUHAREST (s 31
positioned to _and supported by a plural of magnets 43b arranged inside the
pressuri ¥hag§ bf dike £elihpcst Hppurimnky Prassiad bii ke teny sypmentalk, and
the pressurizing plate 7 by the press screw 45b for pressing the end
surface atmpspherde pressudd, t Bndugihe ghp hedoiesn 46hepr aeiagdesatat he

pressurizing plate 7. A plural of renoving nechani sns are provided on the
tabl 80 designated cell gap precisely. In the end of the above

procedural steps, the laminating operation for the substrates
is completed. After the gap between the substrates reaches a
designated cell gap in the atmospheric pressure, the laminating
work is finished by hardening the sealing agent by exposing the
15 1light onto the sealing agent. There is an alternative way for
fixing temporarily the sealing agent by exposing the 1ight after
completing a mechanical pressurizing operation (after
completing Step S12). In this embodiment, in which the substrate
is supported by the adhesive member after moving the lower
20 chamber T1, it is allowed to perform this operation before
moving the lower chamber. In addition, as for the operation for
removing the adhesive member from the surface of the substrates,
it is allowed to perform this operation after restoring the

pressure inside the vacuum chamber to the atmospheric pressure.



4 and the pressurizing plate 7 in order to renove the adhesive sheets 42a
and 42b fromthe surface of the substrates. Those renobvi ng nechani sns
conprise the press shafts (press nenb%&) 10 48a and 48b, and the actuators
"47a and 47b for form ng the drive nmechanismfor driving the press shaft in
the vertical direction. In this configuration, the open ports 30a and 30b
in which the press shafts 47a and 47b noves are connected to the fluid
channel s of the suction gorts 7c and 7d, and thus, the attractive 15 and
adsorptive forEestha§ srbgdimpapedeacrihedopbavper t8e30RexAF 1900 forn st ead
of making the open port 30b and the suction port 7d connect to each other

i nsi de thempvésgurting i sive Tmemsbshowat ithe eréssugizingi platealilsowed
that a channel bridging the open port 30b and the suction port 7d is forned
on the spetfocemeq ftéheompaatinigzting fiilmilepRaserdifpiresgurdnghiey sbest r at e
in order to make the open port 30b and the suction port 7d connect to each

other. |preasfribahqt Beakkl @€t iBYa2RdradSekRIPI a0RBKRY hAtHY dfteropen
port 30b and the préssurizing and separating operations are not applied, it

s ajﬂOm@ﬂgﬁgghg%?ﬁrgﬂ?Hiﬂg&%gﬁmﬁﬁ%§g€5%§%ﬁﬁﬁﬁﬁgﬁg Qs AR defn RR$SUT i 2i ng

plate 7 1 seal’l ng I norder to make the pressure
i nside the open ,por,t .30b egujvalent to the pressure, inside.the chanber. The
Upper suBITaEe SR then e EbEREER A piaty DB TREOTERA S SETHAIVE ! he
adhesi ve sheet. 42b with its adhesive action without attracting and

adsor bi n8P#h8d8aEREAYEe OBRTRRAOPS PR Y FHPROFT SO EYp FOILRSANY theate 7.

The adhesi ve sheets 42b are provided accordingly with their spacing and
adhesi veaghegiver mepbegsz soahbiet Rubshupsest) (.t Raenppde fipstlr Apliedso as to
10 support the upper substrate Ib horizontally facing to the | ower
substr at préasuke ishapptabddilvnyg yithéheopesitiuosingod the isabsttivatesne
structure with respect to the table 4 as described above. Next, by
ref etd i nhyt askEh& tBe plrtespuedeingfl pilate adtefractemonvingt bhd iagihies ioreyst a
di splay apparatus will be described. FIG 9 shows a flowhart of |am nating
procedur gemb8ksf FE6in, thBestpPPeEe | b fluiKnk HulE tate i aWistdingad ed in
adhesive members in the state that the substrate is supported
by attractive and adsorptive operations by increasing the
pressure inside the chamber.
15 Next, by referring to FIGS. 6 and 7, amanufacturing method
of the liquid crystal display apparatus in another embodiment
of the present invention is described.
In this embodiment, after setting the upper and lower
liquid crystal substrates onto the pressurizing plate and the
20 table in the similar way to that in the previously described
embodiment, the pressure inside the vacuum chamber is reduced
to a designated reduced pressure level. Then, as described by

referring to FIG. 6 (a), the pressurizing plate 7 is moved down

by operating the up-and-down drive mechanism, not shown, on the



by us ing a robot hand and like ( Step S 100 ) and supported by the
adhesi ve action and the attracting and_ absorbi ng operations at 20 the
adhesi ve sheet 42b bel ow t he pressuri%?ng plate 7 (Step S102 ) . As the
‘'substrate is attracted and adsorbed by applying the negative pressure to
the suction port as well as supported by the adhesive action of the
adhesi ve sheet 42b, the probability that the airspace remains between the
liquid 33 crystal substrate and the adhesive sheet owing to the negative
pr essur eshaftthahdle perikdpR1pgyt e upp@rcand) owemsabsiartas hbtand case
that the substrate is supported only by the adhesive action w thout
attracti hg.afbeaggpebi hipwhdreatystesl substasdes lbhas nbeegresgare ie t he
circunferential region of the liquid crystal substrate is nade reduced
whi | e anyo@efspagaideddyscabaivmerrdte 1d awtd Iciystahtagbst fakgl@neb t he
adhesi ve sheet, the airspace renai ni ng between the adhesi ve sheet 42b and

the uppepyl s QubdzErord 8balyhet 84ERL 11D BRY tRUPARG cﬁﬁge@eﬂéégtﬂ'@f@erﬂﬂ) is
such a potenfial that the reduced adhesive force nay cause the upper |iquid

Chesf ST MR R NP s LRSS R s
' L - _ .
o vene, FuvBrBLEbRkachTyr oL % EPSLTRRE A PREH P SRR LA

form ng convex and concave parts or channels in _the region on the surface

P [

of the a8h&&rvEhifeaPeEpbalBr tRENPFRESUFEalBFLERCCIE VAT YL HZRIBREY i n
order to prevent the growh of the remaining airspace due to the negative
pr essur e igpbr¢egaspd o Adesianited redagedapees anyeteveal hipbgsdthan f or m
t he convex and concave parts so that the contained air may be rel eased
out si de the sidgsttriate phessighet hasddevehepaguctofon hpoatihd@di,vaarsurflaee even
if there may occurs a renaining airspace and the renaini ng airspace my
expanb@dl dsappeorithe fpredes wpperedimt ilmwdm Likmic] rewydteaeduledtzaess is 34 In
one nethod for inplementing this configuration, the suction

established by the pressure difference between them, and

finally, the applied pressure is generated by the pressurizing

plate 7 while the positioning operation is performed and a

designated final pressuring force is attained.

15 However, in this embodiment, the pressure difference due

to increasing the pressure inside the vacuum chamber is not used.

In this embodiment, as shown in FIG. 7, resin 24 or rubber 25

materials having a large friction coefficient are formed

partially on the surfaces of the pressurizing plate 7 and the

20 table contacting to the substrates. When applying the
positioning and pressurizing operations, the sliding motion of
the liquid crystal substrates la and 1lb in the vertical

direction to the pressurizing plate 7 and the table 4 is

prevented by the friction force. Owing to this configuration,



-port for attracting and adsorbing the liquid crystal substrate is forned on
the convex surface. In the other nmethod for inplenenting this

configuration, naking the region for #onvex 5 and concave parts and
"channel s slightly smaller than the periphery of the substrate and form ng

t he suction port on the concave surface in order to extracting the air from
the concave surface, it will be appreciated that the |iquid crystal
substrate can be prevented fromfalling dowmn. In this case, it 10 is nore

ef f ecti vént k& tHeater khetothef RYRSSUKS | HASpdet the tqamerr exsSsdotace

makes it possible to suck the expanded air remaining in the convex surface
from t heiponeasedrdtdems inel ts aeduced plressamealevely ffioe 1 he thewer
liquid crystal substrate la is also carried in 15 by a robot or like (Step

S103 ) aagplsellipwssd@rd e gehesaved YieehePited AtditAthqbave el Nevtiakl e 4

wi th the adhesive action and the vacuum adsorbi ng operation ( Step S104 )
In this ‘EHEO;%%@EE' onih§ ¢ é’;h&ﬁyl er39eHed?dnlSa Q{é%ﬂsrﬂéat Gra0ner
liquid crystal su straﬁee%ﬁ%ﬁt e aﬁigglve agent 19 for sealing the 20
cf reunf epent Lal s §heBob8oCoatad o ddie e L EIbbd BT yatal SHRRLL ke, AS
there is*suCh a petentral "t ha e al rspace renmarning bet'ween e "adhesi ve
sheet 42a gnd.t e Iomeb Iugyid crgst L S%@?t ate I% may expand_a t he
| over |iJAFETERYsMAY shBshPfed & rha? e F atBII RS A Dr Of e ng the
pressure 35 at the circunferential area of the liquid crystal substrate,
the conveRPhagtdpAcEdeiaze of Bhe RURS HaIdISPArECIidEdSohaPhe- dPFesi ve
sheet in the simlar manner to the case for the upper |iquid crystal
subst r at thebsimpliadtyonkrthe @xipd apafdoal, Sheupectier perts thrSped above
the table 4 in the direction of the gravitational force, it is allowed to
fix the powe, thguadhesyseahembbstand etheim surtdendisoh sy emlaye motor
rollers instead of using the adhesive sheet 42a. In this enbodinent, in
whi cfo t hehadheshve1ggent, 19 is coated on the |lower liquid crystal
The operations when and after the adhesive members are
removed individually from the laminated upper and lower
substrates are the same as those in the previously described
embodiment.

15 The present invention is not 1limited to the
above-described embodiment but may be implemented in the
following manners.

(1) In the configuration of the above embodiment, the
adhesive surface of the adhesive member 18b and the upper liquid

20 crystal substrate 1lb can be laminated without air inserted
between them. This configuration is not used, but it is allowed
that one or more suction and adsorption ports for attracting

the liquid crystal substrate are provided also on the adhesive

surface of the adhesive member 18b, and after contacting the



- 10 substrate la, it is allowed to coat the adhesive agent 19 on the upper
liquid crystal substrate Ib. As showmn_in FIG 8, starting fromthe state in
the end of Step S104, the | ower chanber part T1 above the XY -direction
“drive nmechani smnoves to the position directly bel ow the upper 15 chanber
part T2 (Step S105 ) . The lower liquid crystal substrate |la and the upper
liquid crystal substrate |b face to each other, and the cylinder 11 nakes

t he upper _chanber unit 6 noves_down and the flange of the upper chanber
unit 6 cRRRGELVESUHARS tPrigha 2 iguddmeyshal tsw@sgéﬁt@@m} SOFPRHE Ingher
chanber unit 5, and 20 finally the upper and | ower chanber units T1 and T2
are i nt eghasedcomponantingith by dtigrapt B19mdsorhing opemapi@ss uite i nsi de
t he chanber is reduced and the exhausted air is |led out fromthe vacuum

pi pe 14. thétamcskheridprebsupeesiquoedensiaglprehent ahabi ghadioryStaalred as a
single body wth the upper chamnber 36 unit 6 and the |ower chanber unit 5

integrat§db§€98£€eErbﬁﬁ%%%iiquﬁd%ﬁfﬁweéﬁ€rbétmﬁ§nthﬁeéﬂﬁﬁ#&é&Fﬁﬁﬁsure
| evel for adsorbing the upper Tiquid crystal subsfrate |b at the

Pressyiri gbpgeBhatfie adfids Lie SGAHLED PESHE %dﬁyﬁcﬁéé&g&gﬁg@wmm t he

chanber econes small and then the attracting and a

pressuri zin at.e .7 dj sappears.. However . the adhesive sheet 42 orts
Phe” upperenBEREaaC AR SieC BB Bsee 9 Ehabiia VI P Tar ettt 2y EDove
descri bed convex and %oncav surfaces and channel s are fornmed_on the

adhesi vea5tFRGEANGraRH @IEOTRAMISTGRNS (et NEAANCTEY S SHAFAC LB &ich a

probl em as the reduction of adhesive force or the drop-down of the upper
| i qui d cF95eal thampemiRont 3@belenage qannestrmhdivofheninpidgressihie
reduction operation. In addition, as above descri bed convex and concave

sur f acesvaadunhzinaeber artheakcontfigured ion for tHduhdower Lbgeidferystol t he
adhesi ve sheet 42a for the lower liquid crystal substrate la, there never
occut® seuhsaérptebl amsathehsamedas tihat diesadtiésidvabboeceIlwraddiction,
di spl acenent of the lower liquid
it is allowed that the open port 30b is not made connected to
the suction port 7d but made connected to another negative
pressure source.
(2) As for alternative way of themethod (1), it is allowed
15 that the adhesive surface of the adhesive member 18b is formed
in a concave and convex surface in order to prevent the air from
staying in the convex part of the adhesive surface when
laminating the substrates in the atmospheric pressure, and that
the expanded air staying between the convex part of the adhesive
20 surface and the liquid crystal substrate generated in the
process of reducing the pressure released promptly from the
concave part into the inside of the vacuum chamber in order to

prevent the upper liquid crystal substrate from falling down.

In this case, the open port 30b is made connected to the inside



~crystal substrate la due to the air expansion in the pressure reduction
operation. 20 Now that the pressure ipnside the vacuum chanber reaches a
desi gnat ed reduced pressure |evel, th@‘pressurizing plate 7 is noved down
"by operating the up-and-down drive nmechanism not shown, on the shaft 9
whil e positioning the upper and |lower |iquid crystal substrates Ib and |a,
and then the upper and | ower 37 liquid crystal substrates |b and la are

| am nated with a designated applied pressure (Step S108). In pasitioning

t he subsPfatle vaguyn chamhere Fhe cPoRiayYrakiRrer 50F cthed tex Hddwdser and

| ower substrates are read though 5 the view ports 23a and 23b forned at the
upper champsetalinsubétwatle tllae iisnkpe sapegmist itdia tc desicasibzda aeve22b. I n t he
i mge processing part, the imge signals transnmtted fromthe caneras are
processed and {B¢ posid il dfed thawmkdes faneteshi oateide suek idemporx hi gh
preci sion positioning is perfornmed by operating 10 finely the XY 8

-directi 98 dibYemERtanizymtHvlg PorihbE bAVBheCBAFEALeThf tHe this
fine adjustnent, the gap between the upper and | ower units 6 and 5

chanber
|'s me ntgig G5 A0G RS €hahARAR PY o ffadPh N addaR8E ddiiy he
Oring 1§kn§g“%§?§8 %gg or e ex?reng1y aR a designhate reguce pressure
15 | evel y. be. establi.shed. ., After lLamnatin tﬂ; substrates, the
procedurﬁggsi’ré l‘éh‘{thé? ]tlf%ujodpgrrgtsitg& ?%}?S%’éﬂ‘g‘\aﬁ d’flﬁé'ngd %idvheaanee Sers 42b
and 42a fromthe upper and | qwer, liquid crystal substrates, that is, cel
pc. Thi sI8pBRGt PERVESNHENE AP LSS t he process shown 20 by FIG 10 and FI G
11. FIG 10 and FIG 11 (_a ) shows the state after lam nating the
substrates in Nagtehavbeeferxing ko Fi§-d8 ,ppegthet embodement £ Hihe st at e,
as shown in the figures, the press shafts 48b and 48a (hereinafter referred
to al so prepeess ipvenkioms widd tiee dgseriped.s 3 b and 3 Ca are | ocated
apart from
10 In FIG. 1, a substrate supporting mechanism comprising
a plural of adhesive parts and driving parts is provided in the
pressurizing plate 7 or the table 4. In contrast, in the
configuration shown in FIG. 8, the adhesive parts forming the
substrate supporting mechanism are provided on the whole
15 surface of the pressurizing plate 7 and the table 4. In addition,
in this configuration, in order to remove the adhesive members
provided on the whole surface of the pressurizing plate 7 ad
the table 4, a plural of adhesive members removing mechanisms
for removing the adhesive members from the substrate are
20 provided so as to extends from the surface of the adhesive
members and contacts to the surface of the substrate.
The substrate supporting mechanism in this embodiment

will be described below.

The substrate supporting mechanism at the table 4 in this



38 the liquid crystal substrates Ib and Ia of the cell pc. Next, as shown
in FIG 11 (b) , for the upper liquid crystal substrate 1b form ng the cel
pc, the press shaft 48b is noved down2? n the direction shown by the arrow
"by operating the actuator 47b, 5 and the surface of the |am nated upper
liquid crystal substrate Ib is pressed with a designated pressure |evel (
Step S109 ) , and the pressurizing plate 7 is noved up in this state ( Step
S110 ) . At this tine, as the press shaft 48b presses down the upper |iquid
crystal subedimeat| gomprisesddie igenpiaty 4bxiandatbe fdkesive sheett can
remove the adhesive sheet 42b fromthe upper liquid crystal substrate 1b
(this reAdai ag amtddites svéearagibef tfdxadefamdr bondedabnothe pres pkate ng
renoving) (Step S111 ) . Then, the press shaft 48b is noved up and set
apart fraom tbReuUpPSI1bwingd deyct Bht sobst rehe |duldsSiegt S1d)ppdeexing t he
pressure 15 inside the chanber is recovered to the atnospheric pressure,

and the HBBRANGBAMSR140 tafled a@%ﬁﬂn&@lﬁagﬁs Sppérting McHABdwI ng cel |
pc can be renoved fromthe adhesive sheet 42a by nhoving Up the | ower press

shaft 48% gl?(t:? ?1?3:'%??1). 7c Af t gio@]:aedt Q@ tl.ﬁén l%d 4I ' QHHSEHE.%SéL%t strat e

( I|qU|d crys carried out nmovi ng ower chanber in
t he hori zon%a.%ﬁdl recti 0 Ste #5% For , the st th rtla:m)w gg adheS| ve
sheet 42B°f Jf‘FepﬂfBH ’aﬁl%ﬁ CBPEShLERT AN TG LPRP FF , what
is described in the above enbodlnent is a essur|2|ng r.enovi n
process PRAMMERAIRRELYEeeh4re Hgbhgnhdrat ¢ 8uPBRAFLRIH Je'”ﬁ‘evel to
t he upper substrate Ib. Alternatively, it is allowed that the stop position
of the sAhet 198Bri §ub5%€ét?eﬂrﬂoi§rl@?dﬁﬁe‘hnt%@e pHERSt 5368 tSURRPHBIRE down
and contacts 5 to the upper liquid crystal substrate Ib, and then the
pr essur i mgcphaatiem?prevideddon pt leend- aldlee ﬁr.eghesha&dedeo‘insr rvegktrate
10 1la is attracted and adsorbed by the suction port 7c¢ formed at
the adhesive sheet and fixed adhesively on the adhesive sheet
42a. One end of the pipe 1l6a is connected to the suction port
7c and the other end of the pipe is connected to the reduced
pressure (negative pressure) source through the valve, not
15 shown. In this configuration, the lower substrate la is
attracted and adsorbed to the suction port 7c with the negative
pressure supplied by the negative pressure source.
The previously described substrate supporting mechanism
is positioned by pressing one end of the iron plate 42a onto
20 the stopper 44a provided on one end surface of the table 4, and
its position is maintained by the press screw 45a pressing the
other end surface of the iron plate 41la through the bracket 44a

provided on the other end surface of the table 4. A plural of

magnets 43a are provided inside the table 4, and the iron plate



down synchronously in the I ength equivalent to the length for noving up the
pressurizing plate 7, in order to renpve the adhesivesheets w thout
altering their positions (thisrenovinﬁ)lo method is hereinafter referred to
"al so as position fixing renoving). It will be appreciated that, if the
surface of the adhesive sheet is partially separated fromthe adhesive
sheet 42b and the upper liquid crystal substrate |b by ejecting the 15
positive-pressure air or gas to the surface of the upper liquid crystal
substrat#l| bsf pdaprhedsasdi suppeirtedd bandhehaagdat isoforssy gm dhiso
removi ng the adhesi ve sheet 42b fromthe upper substrate 1b of the cell pc
wi t h t hecpnEiguoptiahi crhetubktrptessupper t idgmechian isabis sappardrede
renoved only by pushing the press 20 shaft 48b without applying any

excessi vén p1es ¥4 o 9rneedhiecomé §retippefortd el vifdt he itdlets abst thé eCondeen
removing the lower liquid crystal substrate la of the cell pc fromthe
adhesi veoghegk figdss! bceld 4B@.appreciated that, if the surface of the
adhesive sheet Ts partially separated fromthe adhesi ve sheet 42a and the

| 40 1 aui . . : R
s O gas to ThE SRS FH G me S B e Rt he
ti 7 dth t 30 i t.o th hi ti ith

the prosBrehar 1o BEoVEREToanst 1 SEEACS b TemcRier ST Y5 U hd t he
press shaft 48a w t hout applying, any_ excessive pressure forced tqQ the | ower

liquid cE9Sing tRaide kpble 4 (HElS SYPs & GIPHRRPET 1P HRFRANLFR Nthesi ve

menber is conposed of a single adhesive sheet, it is allowed that, in case
t hat thetbpziron plate dr oat ésstpabe famithe pyesgurdzigggplatenatds s, the
size of the pressurizing plate 7 and the table 4 is larger, a plural of
separ at edimdhesilyefeheehs ol e idegvadddhas thee aciefsive sheehe42 on
pressurizing plate 7 and the table 4. In addition, in this enbodi nent, in
whi cfo t hetadpastv€or the table 4.

The suction port 7d for attraction and adsorption
operation is provided at the pressurizing plate 7, and the
suction port 7d is connected through the iron plate 41b and the
adhesive sheet 42b of the substrate supporting mechanism. The

15 upper substrate 1lb is attracted and adsorbed to the suction port
7d provided on the lower surface of the adhesive sheet 42b. One
end of the pipe 16b is connected to this suction port 74, and
the negative pressure source is connected to the other end of
the pipe 16b through the valve, not shown. In this confiqguration,

20 by supplying the negative pressure from this negative pressure
source, the upper substrate 1b is attracted and adsorbed to the
surface of the adhesive sheet 42b, and fixed adhesively.

In the similar manner to the previously described case

for the table 4, the substrate supporting mechanism is



»15 mechanismis provided on the pressurizing plate 7 with the aid of the
table 4 with the iron plates 41 and 41b, it is allowed that plate nenbers
such as plastic or ceram c nay be pro?ﬂ ded instead of using the iron plates
. In this case, it is required to make robust the mechanismfor f fixing
the plate nenber nade 20 of plastic or ceramic at the pressurizing plate 7
and the table 4. In addition, the adhesive nechanismin this enbodinent is
al so realized as another method in which the adhesive menber is directly
pr ovi dedPefithenedrtacadbsuppnertadiy @rplhéaibr%fsmgmﬁtﬁg4§)bexréangeﬁl It is
al l owed that the actuator 44b enbedded inside the pressurizing plate 7 may
be confi gnsedeashepsesgheignnyg glateadi, Wiregstopparad4lofoppessi tsittafirsy 48b.
The actuator 44a enbedded insides the table 4 may be configured in the

simlar gheuslibs€rabedPdnd blielBf &g durz i9g P1Gtel 7, bphdlehpresshinshavent of
t he present |nvent| on will be further described. In this enbodi nent, the

confi gur@‘sbof‘of? & { R SndEEHARLER 5Prtl{é3r{§}\b'nnﬁlh% 20 es{Msudpoer

fromthe surfac of the” substrate is nodified e renovi ng mechani smin

this 10 odli or. f n which a

pl ura o?ﬁgrggg%%%ns ? S-CS%VS %%t s?)tt EZQ g’ten (]Ijl B%a&)cﬁi Qe?gressurlm ng
surface are provided fit wth t ress s r|n su the
press spring 5§ lﬁg%p{ﬂngﬁbrb%mec&a&@nﬁa rg%‘él%?‘g otﬁal
pressurizing _surface plate 7n of the_15 pressur|2| ng Iate 7 SO0 as to nove
upwar d aﬂdaﬂévﬁfﬂﬁlﬁiquﬁé%rquw Bé aitge” ﬁ%ﬁﬁﬂqrﬂ:ﬁ’grﬁlﬂm’@ Whe'ﬁf@%%ﬁfﬁ)rt
plate 57 is provi ded above the pin support plate 55 ( at the surface
opposi t esheetBe4gredndr #2bnfronrthe cgur tacie toe thihaihatraeer Thode
removed fromthe surface of the upper liquid crystal substrate 20 with the
press spremgvdlgpmekhagishe sompaiseothéhpreppeshafigei (oreystrdmisastrate 1
by nmeans that the support plate 57 pushes the pin support pushing shaft 51
expanoled 48y 4hé 48H, adarcd® actuators 47a and 47b for forming the drive

mechanism for driving the press shaft in the vertical direction.
In this configuration, the open ports 30a and 30b in which the
press shafts 47a and 47b moves are connected to the fluid
channels of the suction ports 7c and 7d, and thus, the attractive
15 and adsorptive forces may be developed at the open ports 30a
and 30b. In stead of making the open port 30b and the suction
port 7d connect to each other inside the pressurizing plate 7
as shown in the fiqure, it is allowed that a channel bridging
the open port 30b and the suction port 7d is formed on the surface
20 of the pressurizing plate 7 contacting to the substrate in order
to make the open port 30b and the suction port 7d connect to
each other. In case that the attracting and adsorbing operations
by the open port 30b and the pressurizing and separating

operations are not applied, it is allowed that the open port



"mounted at the drive plate provided at the shaft 9 driving the pressurizing
plate. The bellows 58 is provided between the drive 42 plate of the shaft
9 and the upper chanber 6, which nakes® it possible to maintain the reduced
pressure state inside the chanber even if reducing the pressure inside the
chanber. In addition, the seal nmenber 52 is al so provided between the pin 5
support plate pushing shaft 51 and the upper chanber unit 6, which enables
to maintain the reduced pressure state inside the chanber. The table 4 side
has al modfbt he sxkENdLAuLULEAdEs the PEESSYFAZANGy Rdiadiee Tsilds tepsk of
difference fromthe pressurizing 10 plate side is that the cylinder 60 used
as the dseadisguwithfthe m@alng4bpivarerdsid tdomaker theHeres suge pguride| at e
pushi ng shaft 62 is provided at the | ower chanber unit. Though it is

al | oned thetogdrepoyiti 3tieeqal viad ealtsto hevp deslsate times iEpthe ctember.uni t 6
for the pressurizing plate side, it is required to make the 15 stroke for

the pin supporthel WEePhs BPat8ald c o Ped @siobed i riil §bREBBEISweY t he
pressuri zing plate for its conpensation because the pressurizing plate 7

Tovess b d80d oJOWNIAThyidk LI SofESE- 495 UEBA! 80 AHAKIVd Mhdiich

enbodi nment’, ere’ i s suc vant ageous effect that the individual

drive sour i.s N required too_be praqvid faor.t i.ndi vi D pi n,
and t hat W%ﬁEOBinP%SF‘&%ﬂ&H g'ndt 95585%&P§t &g]ecfﬁbgg%sqt%plqr* fjc@ l,&)s% escri bed
above, in this enmbodi nent, an atf{ractjon and adsorpti on nmechanj s

conpri si ArdapruPhl tBE BHSSFPrLaAnHoPLate 43 ThY %&Hﬁ%i%&?%ﬁﬁ*ﬁﬁq
mechani sm havi ng a adhesive nenber fornmed in a sheet are_provided at either
one of tRAECPPERLLALY| #ECOTAIRILY e tAfiE SQﬁGlPHeaEGb%@gﬁ?é"?sa%ﬁq ract ed

and supported
for the size and the shape of the upper substrate 1lb so as to

10 support the upper substrate 1b horizontally facing to the lower
substrate la. In this embodiment, the lower substrate la has
the same structure with respect to the table 4 as described
above.

Next, by referring to FIG. 9, the process for

15 manufacturing the liquid crystal display apparatus will be
described. FIG. 9 shows a flowchart of laminating procedures.
At first, the upper liquid display substrate lb is carried in
by using a robot hand and like (Step S100) and supported by the
adhesive action and the attracting and absorbing operations at

20 the adhesive sheet 42b below the pressurizing plate 7 (Step
S102). As the substrate is attracted and adsorbed by applying
the negative pressure to the suction port as well as supported
by the adhesive action of the adhesive sheet 42b, the

probability that the airspace remains between the liquid



as well as adhered and supported in the atnospheric pressure, 5 the
substrate i s supported by the adhesivg force even if the attracting and
.adsorbing force nmay be reduced in the 3process of reducing the pressure

i nside the chanber, the substrates are | am nated by pressing the substrates
in a designated reduced pressure level, and finally, after |lamnating the
substrates, 10 the adhesive nenber is renoved fromthe surface of the

| am nat ed substrates by using the renoyvi ng mechani sm conprising a plural of
pushi ng SK¥gtalpsabstratatanchéhsr adBaFiYeifef AW inutonkehe AL 1AL

descri bed above, by conmbining both of the attractive 15 force and the
adhesi vepiressuarei fonitlhe buchppneacdk @yt hatreduced gni compysisen with
substrat escan besupported w thout displacenment even if the pressure of the
chanber ther edseethabitite tsubdtirgitied iGr gappbreelsbnayy elsypyios tethasides t he
at nospheric pressure, and a high-precision | am nati on work can be

est abl i shedioanditthdlut2@tithacrdhesiand RIS b dee-dteimned i wadde

surface of the liquid crystal substrate after the lam nation work is

conpl gt e@hﬁen}:lﬁgapf@&’@rggcffg%h@ E?.chintfeirﬁnﬁi%‘i”?ggﬁgﬁ}gf *ﬁﬁﬁq J@je is

used for t d cryst splay apparatus, but it apparent that

the present invention can be applied.t he, subs t.esusedf or . nl asma

di spl ay SEH%P cFPk’FFﬁﬁl%ﬁe%Eelﬁgge(r%u'?eéi@fﬂ'%g garbgaar% adga%(fefgﬁgugéssenbl y
process of those display, apparatus. 5 According.to the present .invention,

it will BELYSSNeEhg: E&qﬁﬁgt gﬂﬁﬁt nﬁ’f‘%ﬁ?ﬁ?Fﬁga’g‘?ofclé%saqlg?eru‘f% H9%%e vacuum
processing environment can be prevented even if the size of the liquid

cryst al §g\@sw~a§9a§ecéﬁ%mw@é@ewrﬂ the pidhesdys 5Besied2mpd &he and

that the liquid crystal substrates can be 10 | am nated with high precision.
Al t houghupperpiégend ¢nyehal gubstraeenl Maysexppad,apnd hence there

10 is such a potential that the reduced adhesive force may cause
the upper liquid crystal substrate 1b to fall down. In the
previously described embodiment, the surface of the adhesive
sheet contacting to the liquid crystal substrate is made flat.
In order to increase further the security for preventing the

15 upper liquid crystal substrate from falling down, by forming
convex and concave parts or channels in the region on the surface
of the adhesive sheet broader than the area of the liquid
substrate in order to prevent the growth of the remaining
airspace due to the negative pressure applied onto the adhesive

20 surface, and it is allowed to form the convex and concave parts
so that the contained air may be released outside the substrate
through the convex part of the adhesive surface even if there
may occurs a remaining airspace and the remaining airspace may

expand due to the pressure reduction in the circumferential area.



described with respect to exenplary enbodi nent thereof, it should be
understood by those skilled in the art that the foregoing and various other
_.changes, om ssion and additions 15 ma?fL be nmade therein and thereto, wthout
departing fromthe spirit and scope of the present invention. Therefore,

t he present invention should not be understood as Iimted to the specific
enbodi nent set out above but to include all possi bl e enbodi nents which can
be enbodi ed within a scope enconpassed 20 and equi val ent thereof with
respect B MeMEEQH Eoketmplement ing HyfeRasdignzpidon, e \yetIaR cLAl VED
IS: 1. Aliquid crystal display apparatus manufacturing nmethod in which one
of |i qui gdortykenlathnssttriatg endoadeorhbimedthal ligud dppoy ¢ ball Bukat zatieesi on
and support nechani smprovided at a 5 pressurizing plate, the other of

| i quid chiygstfalrnmedsdn athe lconvex asantied, an Whehothélr gmethodystad agent
is quantitatively dropped, is supported on a table and said |iquid crystal

subst r at Qﬁg@éﬁeh@%ﬁ@ tRi8aEH PL\EFat PO, SRiichdd Qt%iedréf_;){féhafoﬁ uksiivex es are

| am nat ed by an adhés ive agent provided at either 10 of said |iquid

crystgl §H85t<!o€Hcf‘a§ré/": FQréa”%rnrdo‘t'\%?a e Sé n siirg‘i‘m‘ii}iizedsﬂi’éfféf” ‘Ehgﬁ‘éi Hnent,

wherein sard one of quid crys trates 1s attracted an sor bed by

appl ying_an.attractive and sorbing.ferce.in heri.c S e; and
PV nBR BhEEP aE G B Al PO hY e HRORIERE At
operating sai d adhesi on and support nechani smat a, attracted and adsorbed
otate, 20ORCRVEAWCERSS i) OHRER oY SHIFACHIIG HARA He oM Eh et IRR V5

according to Caim1, wherein after supporting one of _|iquid crystal
subst r at 8TERAER antadWédily PeeApPresiateddheBabn Bl SigPéat FatHek sm

provi ded said pressurizing plate, and |am nating both liquid crystal
substrate can be prevented from falling down. In this case, it

10 is more effective that the formation of the suction port on the
convex surface makes it possible to suck the expanded air
remaining in the convex surface from the convex surface as well
as from the concave surface.

The lower liquid crystal substrate la is also carried in

15 by a robot or 1like (Step S103) and is fixed to the adhesive sheet
42a located above the table 4 with the adhesive action and the
vacuum adsorbing operation (Step S104). In this embodiment, the
liquid crystal agent 20 is dropped on the lower liquid crystal
substrate and the adhesive agent 19 for sealing the

20 circumferential area is coated on the lower liquid crystal
substrate. As there is such a potential that the airspace
remaining between the adhesive sheet 42a and the lower liquid
crystal substrate la may expand and the lower liquid crystal

substrate la may be displaced in case of reducing the pressure



"substrates with a designated applied pressure, said adhesive 46 menber is
renmoved froma surface of a liquid crystal substrates while or after
twisting said adhesive nenber. 3. Al Fqui d crystal display apparatus

manuf acturing nmethod 5 according to Claim1l or 2, wherein both liquid
crystal substrates are lamnated wthin a chanber with its designated
reduced pressure |level, and next, after making an atnospheric condition

i nsi de said chanber by pressurizing an inside of said chanber so that an
attracti A§ Ebeaﬁﬁr%ﬂ@gﬁbﬁﬂélﬁbr@éeﬁa9fékﬂ? ekt ich i vadheds ispe SR & i s
removed fromsaid liquid crystal substrate surface by driving said adhesion
and suppbthe cenvexiagyd whnceveacpaxts iang shprekbaumelks @ye docmedion £heA |iqui d
crystal display apparatus manufacturing nmethod in which one of |iquid

crystal adheklieakeshéetben ltde Bdinddarsmatipperted iy casadbesi tine aipgbextippor t
mechani sm provi ded at a pressurizing plate, the other of liquid crystal

substr at @§qhedb&dyi Bt 8dbseratEPay.coadN thet Al endigaid Idrdthicrystal
20 substrates are faced to each other, and said liquid crystal "substrates

are |am gg%ﬁ‘ér%eaﬂa?‘gﬁef&/&é@%do\% PHedrdle & 1RLndfqa Al 1o8W A

crystal strates " with a narrowed gap 1 nh a reduced pressure environnent,
wher ei n e of supsirates iS suppqrted an.adhesi v ns 47 nrovi ded
et de o tBPedkar HoRhORRT A RO 6R 2 Y aBRa X8 ke P& P er L
i nside a Br essuri zin | ate after | am natinhg both subst rﬁt es,. sai d adhesi ve
menber i STHEYEd HEMF R VR LR Brh SPEMEIRATITHGPLRE P BT AHHBES Vi r with

respect to a substrate surface. 5. Aliquid crystal display apparatus
manuf act Qi W§1rat b adkes Ve FheptCizian 4n RAdfeppbodiment, in which

the adhesive agent 19 is coated on the lower liquid crystal
10 substrate la, it is allowed to coat the adhesive agent 19 on
the upper liquid crystal substrate 1b.

As shown in FIG. 8, starting from the state in the end
of Step S104, the lower chamber part T1 above the XY -~direction
drive mechanism moves to the position directly below the upper

15 chamber part T2 (Step S105). The lower liquid crystal substrate
la and the upper liquid crystal substrate 1b face to each other,
and the cylinder 11 makes the upper chamber unit 6 moves down
and the flange of the upper chamber unit 6 contact to the O-ring
12 arranged at the periphery of the lower chamber unit 5, and

20 finally the upper and lower chamber units Tl and T2 are
integrated into a single body (Step S106). Then, the pressure
inside the chamber is reduced and the exhausted air is led out
from the vacuum pipe 14. (Step S107). As the pressure inside

the vacuum chamber formed as a single body with the upper chamber



“in a process for lamnating said both substrates, after 10 reducing a
pressure inside a chanber to a designated reduced pressure |level, said
pressurizing plate is operated, and s# d both substrates are |aninated by
‘squeezi ng an adhesi ve agent provided either one of said substrates, and
then a pressure inside said chanber is increased up to such a reduced
pressure 15 level as required to enable to support said substrates by
attraction and adsorption, positioning markers are observed in_an

at t r act i BRikfiandsehlrygrsehamben dpd s 3 Apf@ara tadetedet BeRF g uRes appl i es
an applied pressure while positioning until a designated applied pressure
| evel i shhea Efereamnce belttwegnetl ¢ yeticesi pressese levednier adsarhigted and
noved behind. 6. A substrate assenbly apparatus, conprising a pressurizing

pl at e fotheuppest ilAgudkecsystallEvbstystalbsabsheapeaessarbeihgrpreded, an
adhesi on and support nechanism 48 provided at said pressurizing plate,

and a tabl gnauRpQr tidithddie Ededupé 1b68ldinEYabakndURdRe TR
| am nated, in which a gap between substrates by a drive mechani sm provi ded

at | e§5t bgicgﬂ%rs Qﬁtaﬁ.li Qnd@\rli\?ﬁ'wﬂhzé %Qt&!a@:tt‘ingr aftat Qgégrbgﬂgté 9015 at

substrates are | am nate an adhesi ve agent provide east one of
said substrates in_a r.educed pressyte_atnpsphe m?prei a | of
suction %b?t ?rftsguﬁr]t?\ﬁn@e@e"ﬁ@es:fdgﬁ?gggﬁ? gf ng%‘b‘lﬁg & 'f &?lesu%épﬁjoér%%eg a
substrate with a negative 10 gressure; fnd a_gas gﬁgﬁnchaﬁgel conq_cting
from sai 8heg&tibh SHPPOLESantdpeNERGT 1 hAWAA c IS TR vEUREREEEeoflRai d
adhesi on and support nmechanism 15 7. A substrate assenbly apparatus
accor di ngdhesdvely-cAt wdset imgai aF abRYs dos artbed SiIariehaBALRRFARS an
adhesi ve nmenber for supporting an substrate, and a drive mechani smfor
t wi sti ngsamdaresi agd wdiannelsaadeafihosed @emehbaadliesive ssulfsaenré Yo
surface. 8. A substrate assenbly apparatus according to Claim6 or 7,
wher ) n adhésddieeshertandbsuphert necbanosours pucki deprabkemais the
reduction of adhesive force or the drop-down of the upper liquid
crystal substrate 1b due to the air expansion in the pressure
reduction operation. In addition, as above described convex and
concave surfaces and channels are also formed on the adhesive
15 surface of the adhesive sheet 42a for the lower liquid crystal
substrate la, there never occurs such a problem as the reduction
of adhesive force or the displacement of the lower liquid
crystal substrate la due to the air expansion in the pressure
reduction operation.
20 Now that the pressure inside the vacuum chamber reaches
a designated reduced pressure level, the pressurizing plate 7
is moved down by operating the up-and-down drive mechanism, not

shown, on the shaft 9 while positioning the upper and lower

liquid crystal substrates 1lb and la, and then the upper and lower



-49 said table. 9. Aliquid crystal display apparatus manufacturing method
in which one of liquid crystal substrates to be lamnated is 5 supported by
a pressurizing plate, the other of Ii®uid crystal substrates to be

“lami nated, on which a liquid crystal agent is quantitatively dropped, is
supported on a table and said liquid crystal substrates are faced to each
other, and said liquid crystal substrates are | am nated by an adhesive
agent provided 10 at either of said liquid crystal substrates with a

nar r onedlgapifn crysd@iuns phetsates Wheradihh 3ai @renclaminatrd dwitstal
substrates is supported by an adhesive nenber provided at said pressurizing
pl at e sodasiynabedr appildkede prasguakt ¢iStlepmsidBi)ng both liquid crystal 15
substrates, said adhesive nmenber is renoved froma liquid crystal substrate

by extending ainl@astt Oeiky tHer SubsEhh s RO ER rEEont e igdsirtasiimngzi ng
plate in order to push said liquid crystal substrate. 20 10. Aliquid

crystal di tur i i

Crystal | daRbak ARRRGAGS: HBMLEE! HiA NGRR K SER0LIAS LeaBldlgich
cryer) SEHETTEPuCb S Sad arid A Fiec® By PR pnall AR RRlL 1o, 91 €
crystal substrate,by extending at | east o i nh i ded
o hny vibPothevarass FeRapATibn: SAveras: 750 ARty ke I KIS amaas posh
said liquid crystal substrate. 5 11 . A substrate assenbly apparatus in

whi ch onBYrefesapagrraEs, thesimpge sddnal sahrappeitheed rom gh@é‘c”\!ﬂ?rﬁa@nanber ,

the other substrates to be lamnated is supported at a lower area of a
vacuum chastprocesis dtandtbhetpes Esien o ff hbhednakermeeoeseinated, and

then, a high precision positioning is performed by operating
10 finely the XYO -direction drive mechanism, not shown, at the

lower chamber Tl. . In this fine adjustment, the gap between

the upper and lower chamber units 6 and 5 is maintained to a

designated distance by the ball bear 13 so that the O-ring 12

may not be deformed extremely and a designated reduced pressure
15 1level may be established.

After laminating the substrates, the procedural step
enters the operation for removing the adhesive members 42b and
42a from the upper and lower liquid crystal substrates, that
is, cell pc. This operation is performed in the process shown

20 by FIG. 10 and FIG. 11. FIG. 10 and FIG. 11(a) shows the state
after laminating the substrates in the chamber with its inside
pressure reduced. In this state, as shown in the figures, the
press shafts 48b and 48a (hereinafter referred to also as press

pin) inside the open ports 30b and 30a are located apart from



10 both substrates are lam nated with an adhesive agent provi ded at | east
either of both substrates and in a reduced pressure atnosphere and with a
‘gap between both substrates narromed,3%onprising an adhesi on and support
mechani sm havi ng an adhesive 15 nenber forned in a sheet so as to be added
to and renoved fromsaid pressurizing plate; and a renovi ng mechani sm
conprising a substrate pushing shaft for renoving said adhesive nenber form
a substrate surface supported by sai d adhesjon and support nechani smand a
drive 20CHEChARRAh FBYS BRI FWeE YRR EES kR Ankt d Bp@dnthg Sabl (pC 1 Next
substrate assenbly apparatus according to Caim11l, wherein said table is
conposedasfshkownl ifd§.ohlah), stepdihe up@laméiqaﬁudsmr]aﬂdah sulrath atee
mechani sm conpri sing a substrate pushing shaft and a drive nechani sm for
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At this time, as the press shaft 48b presses down the upper liquid

crystal substrate 1b of the cell pc with a designated pressure,

10 it can remove the adhesive sheet 42b from the upper liquid

crystal substrate 1lb (this removing method is hereinafter

referred to also as pressurizing removing) (Step S111). Then,

the press shaft 48b is moved up and set apart from the upper

liquid crystal substrate 1lb (Step S112). Next, the pressure

15 inside the chamber is recovered to the atmospheric pressure,

and the upper chamber unit 6 is moved up (Step S113). The

remaining cell pc can be removed from the adhesive sheet 42a

by moving up the lower press shaft 48a (Step S114). After all,

the laminated liquid crystal substrate (liquid crystal cell pc)

20 1is carried out by moving the lower chamber in the horizontal
direction (Step S115).

For the step of removing the adhesive sheet 42b from the

upper liquid crystal substrate lb of the cell pc, what is

described in the above embodiment is a pressurizing removing
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mounted at the drive plate provided at the shaft 9 driving the

pressurizing plate. The bellows 58 is provided between the drive
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pressurizing plate side. The difference from the pressurizing
10 plate side is that the cylinder 60 used as the drive source for
moving upward and downward the pin support plate pushing shaft
62 is provided at the lower chamber unit. Though it is allowed
that the cylinder 50 is also provided at the upper chamber unit
6 for the pressurizing plate side, it is required to make the
15 stroke for the pin support plate pushing shaft 51 larger by the
displacement of the pressurizing plate 7 for its compensation
because the pressurizing plate 7 moves upward and downward in
this case.
As described above, in this embodiment, there is such an
20 advantageous effect that the individual drive source is not
required to be provided for the individual push pin, and that
the configuration of the apparatus can be simplified.

As described above, in this embodiment, an attraction and

adsorption mechanism comprising a plural of adsorption holes
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of pushing shafts provided at the pressurizing plate and the
table.

As described above, by combining both of the attractive

15 force and the adhesive force, it will be appreciated that the

liquid crystal substrates can be supported without displacement

even if the pressure of the chamber is reduced while the liquid

crystal substrate supported under the atmospheric pressure, and

a high-precision lamination work can be established, and that

20 the adhesive members can be removed from the surface of the

liquid crystal substrate after the lamination work is
completed.

In the above description, it is assumed that the substrate

is used for the liquid crystal display apparatus, but it is
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Although the present invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions
15 may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed

20 and equivalent thereof with respect to the feature set out in

the appended claims.
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droppe is supported on a le an sald liquid crystal

substrates are faced to each other, and said ligquid crystal
substrates are laminated by an adhesive agent provided at either
10 of said liquid crystal substrates with a narrowed gap in a
reduced pressure environment, wherein
said one of liquid crystal substrates is attracted and
adsorbed by applying an attractive and adsorbing force in an
atmospheric pressure; and
15 liquid crystal substrates are supported by an adhesive
member by operating said adhesion and support mechanism at a

attracted and adsorbed state.

2. A liquid crystal display apparatus manufacturing method

20 according to Claim 1, wherein
after supporting one of liquid crystal substrates with
an adhesive member of a adhesion and support mechanism provided
said pressurizing plate, and laminating both liquid crystal

substrates with a designated applied pressure, said adhesive
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adhesion and support mechanism while activating a pressurizing

force.

15 4. A liquid crystal display apparatus manufacturing method
in which one of liquid crystal substrates to be laminated is
supported by a adhesion and support mechanism provided at a
pressurizing plate, the other of liquid crystal substrates to
be laminated is supported on a table and said liquid crystal

20 substrates are faced to each other, and said liquid crystal
substrates are laminated by an adhesive agent provided at either
of said liquid crystal substrates with a narrowed gap in a
reduced pressure environment, wherein

one of substrates is supported by an adhesive means
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pressure level, said pressurizing plate is operated, and said

both substrates are laminated by squeezing an adhesive agent
provided either one of said substrates, and then a pressure
inside said chamber is increased up to such a reduced pressure
15 level as required to enable to support said substrates by
attraction and adsorption, positioning markers are observed in
an attraction and adsorption state, next further a pressurizing
plate applies an applied pressure while positioning until a
designated applied pressure level is attained, and subsequently

20 said adhesive member is twisted and moved behind.

6. A substrate assembly apparatus, comprising a
pressurizing plate for supporting one of liquid crystal

substrates to be laminated, an adhesion and support mechanism
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10 pressure; and
a gas flow channel connecting from said suction port to
an open port in which adhesive member of said adhesion and

support mechanism.

15 7. A substrate assembly apparatus according to Claim 6,
wherein

said adhesion and support mechanism has an adhesive

member for supporting an substrate, and a drive mechanism for

twisting and moving behind said adhesive member from a substrate

20 surface.

8. A substrate assembly apparatus according to Claim 6 or
7, wherein

said adhesion and support mechanism is provided also at
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O- bsgékié{gg substrates are faced to each other, and said liquid

crystal substrates are laminated by an adhesive agent provided

10 at either of said liquid crystal substrates with a narrowed gap

in a vacuum pressure, wherein

said one of liquid crystal substrates is supported by an

adhesive member provided at said pressurizing plate so as to

be removable, and after laminating both 1liquid crystal

15 substrates, said adhesive member is removed from a liquid

crystal substrate by extending at least one or more pushing

member from said pressurizing plate in order to push said liquid

crystal substrate.

20 10. A liquid crystal display apparatus manufacturing method
according to Claim 9, wherein

said the other of liquid crystal substrates is supported

by an adhesive member provided at said table, and after

laminating both liquid crystal substrates, said adhesive member
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11. A substrate assembly apparatus in which one of substrates
is supported at an upper area of a vacuum chamber, the other
substrates to be laminated is supported at a lower area of a
vacuum chamber and both substrates are faced to each other, and
10 both substrates are laminated with an adhesive agent provided
at least either of both substrates and in a reduced pressure
atmosphere and with a gap between both substrates narrowed,
comprising
an adhesion and support mechanism having an adhesive
15 member formed in a sheet so as to be added to and removed from
said pressurizing plate; and
a removing mechanism comprising a substrate pushing shaft
for removing said adhesive member form a substrate surface
supported by said adhesion and support mechanism and a drive

20 mechanism for driving said substrate pushing shaft.

12. A substrate assembly apparatus according to Claim 11,
wherein

said table is composed of said adhesion and support
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in which an adhesive member is bonded to an iron plate, and a
support action is established by a magnet provided at said

10 pressurizing plate or said table.

14. A substrate assembly apparatus according to Claim 11 or
12, wherein
a penetration hole is provided at a part of aid adhesion
15 and support mechanism where a substrate pushing shaft of said

removing mechanism can move.

15. A substrate assembly apparatus according to Claim 11,
wherein
20 a suction port for attracting and adsorbing operation is

provided at said pressurizing plate and a penetration hole for
attracting and adsorbing operation is provided at said adhesion
and support mechanism so as to connect continuously to a surface

to be used for attracting operation on a substrate in associate
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with said suction port, and a adhesive member is prov1ded SO

as to extend outside from said penetration hole.

16. A substrate assembly apparatus according to Claim 11,

5 wherein
said removing mechanism is composed of a fixing plate
provided with a plural of pushing shafts and a drive mechanism

for driving said fixing plate.



