13 July 2006 1 MANUFACTURI NG METHOD OF LI QUI D CRYSTAL DI SPLAY APPAQ@;Eﬁ QHP
SUBSTRATE ASSEMBLI NG APPARATUS BACKGROUND OF THE | NVENTI ON 5 The pr y 2006
invention relates to an assenbly nethod for the liquid crystal display
_apparatus and a substrate assenbly apparatus in which a couple of
“substrates to be laminated are supported respectively and placed so as to
be opposed to each other in the vacuum chanber, and those substrates are
brought 10 together in face-to-face relationship with the gap between those
substrates bein g narrowed down in a reduced B essure state. There are two

met hods YRNUFMeTURINGMETHPD 9 LIQHAR CRY IDIHRIG A\ APRARASHES flithod, a
coupl e of glass substrates 15 having transparent substrates and thin film
transi st 9VBSFRATVE ASSEMBLONGhAPPABATHEr in face-to-face relation ship in a
di stance as snmall as several pmw th the adhesive agent (hereinafter
referred also to as sealing material) (the finished substrate is
hereinafter referred to as cell), and the airspace forned 20 between those

subst r at gRckGrROUND €OF MR [ReENir@od crystal material. in the other nethod,
the liquid crystal material is drip-fed on the surface of one substrate on

whi chj such a chpéﬁ% ageg{g grnqléé&dloqgﬁq \Metshthhgn:% t hat the

filler hole provi rat |s p aced on 13

July 2006hg liquid crystal display apparatus and a substrate assembly

apparatus in which a couple of substrates to be laminated are

supported respectively and placed so as to be opposed to each

other in the vacuum chamber, and those substrates are brought

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 a distance

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



the former substrate and those substrates are brought together in
face-to-face relationship so as to be very close to each other. A3 Bly 2006
assenbly apparatus for the liquid cry§tal di splay apparatus for bringing
together the substrates in face-to-face 5 relationship, there is such a
substrate assenbly apparatus for supporting the upper-side substrate prior
to applying the applied pressure as disclosed in Japanese Patent Lai d-Qpen
Nunber 2001-133745 (2001), in which the upper-side substrate is supported

by the hesi on nmean and t he bstrates are 10 brqught together in
Phcerto b EoRBER: PUREREPCRyA T A GUREHA 2 Cefe b QUM CORBTh e
substrates. In its preferred enbodi nent, what are disclosed include a

met hod ukt fgcantoadpesi xelahbensRip SReaadrds Veryeakesane® eaebethgiation in
whi ch an open port is provided in side the pressurizing plate 15 and an

act uat orAs stqur dhieded sanblsy tappapradssurfiar idpeplldtgm iso ciriysttalt kid spdlagsi ve
menber ay flows up and down in the open port. in the configuration of the

above pragpamdtius e sobagiageddetippeheedubotaates OoiFhaet-tbo flake adhesi ve
means in an atnospheric pressure. In case that the substrate is supported

20 by U%%éi%é&?ﬂ??it‘ﬁ%r@%ssﬁ%‘hfaﬂs%%%ﬁ%rééséﬁgﬁz% at{¥i$ fHY such a

problemt an alr 1s penetrate rough bet ween strate and the
and T he HRRIR B bRe: NPPRTEEN PR ShraEE bRl ot ief napBLy s The
chanmber is 13 July 2006 3 redyced, the air_contai ned between the substrate
and t he applied pressure as disclosed in Japanese Patent Laid-Open
Number 2001-133745 (2001), in which the upper-side substrate
is supported by the adhesion means, and the substrates are
10 brought together in face-to-face relationship by narrowing down
the distance between the substrates. 1In 1its 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 confiquration 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



adhesi ve neans expands, |eading at worst to disabling to support

substrate. 5 SUMMARY OF THE | NVENTI ON An obj ect of the present mveﬁt‘f‘ﬂthgﬁ
to provide a substrate |am nating apPar atus enabling to support definitely
the substrate with the pressurizing plfate, a substrate assenbly apparatus
for lamnating the liquid crystal substrates, and an 10 assenbly net hod
using the apparatus thereof for the liquid crystal display apparatus, in
order to lam nate the substrates wth a high degree of accuracy in a

hi gh- vacuu n. which,_ _there not cur_defects in qui d
crystal H?@*F%‘g géﬁ 3¥ AFPBRALPRY thgeq%/ ‘?’bag et RIS %S ?ﬂé Eéﬁ‘d?strate
and reduce 15 the thickness of the substrate. In order to achi eve the above

obj ect, APREH}ERBRANS| FXRIAIHN Lieaddingr e WOTISLeO By SAPANg 7 s#BPIoFtal  of
suction ports for suction and adsorption on the pressurizing plate for
support i tge swbstfrate. substrates; a plural of adhesive neans 20 for
supporting the substrates by adhesive force; and a pressure reduction
channel for reducing the pressure inside the airspace forned by the open
port provided with said adhesive neans and the substrate. In addition, a

plural odymChy OB PPk STH@ENTSERL I ON and adsorption and a plural of adhesive
nmeans are 13 July 2006 4 provided on the table for supporting the other

substrate as V}E“ob 8c Ich%ﬂorg %ur'r%s@ntplﬁﬁ or rrE(gnflju_rthce(; gvlgfter

reduci ng the “presSsuré-inside alrspace be meen Open port

havi n : . .
g substrate laminating apparatus enabling to support definitely

the substrate with the pressurizing plate, a substrate assembly

apparatus for laminating the liquid crystal substrates, and an
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



t he adhesive neans and the substrate, the adhesive nmeans is made 5 jnposed
on the substrate and supported with the substrate. |n another embo'di iy £006
at least in the pressurizing plate, the substrate is attracted and adsorbed
as well as supported adhesively in a# at nospheric pressure, and then, after
bondi ng the substrates under pressure wth the adhesive agent provided 10
ei ther one of the substrates by narrowi ng down the distance to substrate

pl aced on the table in a given depressurized atnosphere, and finally, the
adhesi ve nenber .is renmov frrom the surface of the |am nated subsirates by
oper at | nBTAVANERAR B TARKR FAG SRR ShE TR TR SHPS AR aSStR L1 ng
plate for 15 renoving the adhesive nenber, Wth the pressurizing plate
provi dedas idielPrege urdcdig PéahfbAndfgnthermayie pfieadreduaingpptRed
position in a distance to said pressurizing plate, one of the liquid
crystal pnbssuatdnsisiesstippairapdne fophaddetmfecadhhreiofeempans tprwngled at
said 20 pressurizing plate and the sealing nmaterial is coated in a | oop

shape onthlisHdsAWeImeaStald sHRSS Ul €rat e thid8ihbs SVbGhednSisimagelbstrate
on which the liquid crystal agent is quantitatively dropped in a closed

| oop qre é\ﬁ% doRY+hBesifatE9eMBhE s % gl 3589 Upes 'mﬂasf-tgﬁal& and

supportej:']lTl tﬁaaonegatise pressSre 3 3'1 Pﬁ@&@ﬁ& or(}by ghe adhesi ve neans,

t he internal ﬂr%§s he of %hg.vgﬁﬁun1 @h% er % reducedr.agd aﬁ%er

posi tioni ng tHe BSHRSIBRPPALRENE s LRlFAFENER THEPT BHRERE BG LRI R AT hg

tentatively the substrates by narrow ng down the distance between said

t abl e thé substrate is attracted and adsorbed as well as supported
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

cf

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



5 and said pressurizing plate, and then the adhesive neans provide1§I t Zgﬁd
pressurizing plate is renoved, and, finally the liquid crystal dis ihw 6
apparatus is conpleted with both subétrates contacted firmy by restoring
the pressure inside the vacuum chanbér to the atnospheric pressure after
separating 10 the pressurizing plated fromone of the substrates. BRI EF
DESCRI PTI ON OF DRAW NGS The present invention will be understood nore fully
from the detail ed description given hereinafter and fromthe 15

acconpanyi drawi ngs of the preferred enbodinent of the_present invention,
whi ch  KSReRte rE N RANEE 1Y MeaEak Rl OREEE Rt nPE ST PYES BF (TS [FRRHEN on,  but
are for explanation and wunderstanding only. In the drawings: 20 FIG 1 is a

schemat i eharbexs.- ke ciediteed viad Fftele pagidsioming ddwefath Shataiake

illustrating one enbodi nent of the present invention. FIG 2 is a detai
vi ew of toe exahpletldr i hef@dhmredc ey hdlakiimptneohartiesmativdly y 20806 6 FI G
3is aflowhart for lamnating the substrates. FIG 4 is a cross-sectional

view of &8s tBhOes PBY tnd OFowlhgsddwi | tige tdlies e etwsen asd NBtIA18N & he upper
and | ower substrates. 5 FIG 5 is a schematic diagramfor illustrating the
oper aj i ofn gt shal Lo PYz1hs 34Rekencediok bR {IRFNIAhERive means
provided at said pressurizing plate is removed, and, finally
the liquid crystal display apparatus is completed with both
substrates contacted firmly by restoring the pressure inside

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.



FIG 6 is a schematic diagramfor illustrating the operation of rquxg{ f60n1
the surface of the substrate by the adherence hol ding nmechanism 1 lys2

is an illustration show ng an exanpl e of the case that an enhanced abrasive
menber 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 [|amnating operation in the apparatus shown in FIG 8.

FIG 10 is an illus ratlon a_state i.n_whic a uum chanber is
formed for apdiiings 110 SUBLOVERALE afPhal ARGNa54ngosha: PkEEIARFan FI G 5.
FIG 11 is a partlal magnified view for illustrating the procedure for
removi ng the dtiHesidelseatratiovieshiona view of the majjanRant foe
substrate (liquid crystal cell pc). FIG 12 is a block diagramof the

adhesi veihktuberat engvihg pBodeby Z006lamimeltamigs rohien uppetthemdenipddment of
the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS The

present suneptaoesW || be di scussed hereinafter in 5 detail in terns of the
preferred enbodi nent according to the present invention with reference to

ghe acconpanyiggs dr W 19S5, Jddhdnlift {01 4G PImdaRs | Piiﬁ&trﬁ\!&‘ﬁﬁouéhépec' fic
etails are set forth in order to provi a thorough understandi ng of the
operation of lamination by the adherence holding mechanism.

FIG. 6 1is a schematic diagram for illustrating the
bperation of removal from the surface of the substrate by the
adherence holding mechanism.

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 1is a cross-sectional view of the substrate
laminating apparatus in another embodiment of the present

15 1invention.

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



present invention. It will be obvious, however, to those 10 skilled thg
art that the present invention nay be practi ced W t hout these speé@f‘l‘ﬂyz 06
details. In other instance, well-kno structures are not shown in detail
in order to avoid unnecessary obscurity of the present invention. Now, one
enbodi nent of the present invention is described 15 by referring to the
attached figures. FIG 1 shows an overall configuration of the substrate

| am nating apparatus in accordance with the present invention. In FIG 1,

the subst t Q0 rd th th t
| nvent i oRePRSROABoLBaSBPCRE. FBRER RS cRlbOe PF SRRt A URHRR hamber T2

and the XY 6 -direction drive nmechanism (not shown) is provi ded bel ow t he

| ower chanber TI. Wth the XY B-direction drive nechanism the | ower
chanber Tl can noves freely in the X axis defined to be in the

ri ght - andETAILEDdDESCRIIBTIAN OFNn THiEe PREZERKREDe EMBORIIMENTshe X-axis. In
addition, 13 July 2006 8 with the e -direction drive nechanism the table 4

on which the r&sdst r o ven Sidmuntled mad ilke skl hedtedina@add inon the
vertical plane with respect to the |ower chanber unit through the shaft 2

to the vaerym sedl t SrmdVsh él@gx@ﬁrr’%&)%ﬂbﬂﬁdﬁé dEdRHFE LN table

4, suction and adsorption operation is applied by the sucti'on port 7c

provi dedBi‘&?éQ@ ltfﬂp‘ld‘e‘ih“ %%hePé'fePénéé' tﬁ@ (a]cg r@sv %ltr%qq d.he

sucti on ressur e reduc 10 ssure ource is

nn her f.th i hr he .v Iv n hown. W i
connect e? tthet Pol]?towgngeggsgrltptgog p%u%nergld sti)e?:lfezl_c %et%tllsé C<2:1re at 1s

set forth in order to provide a thorough understanding of the
present invention. It will be obvious, however, to those
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 1laminating 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 60 -directiondrive
mechanism (not shown) is provided below the lower chamber T1.
With the XY O -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,



10 provided is such a nmechanismthat the | ower substrate la is attracteg
and adsorbed to the suction port 7c wwth the negative pressure pr&@

this negative pressure source. The upper chanber T2 is configured by
provi di ng the upper chanber unit 6 and the pressurizing plate 7 installed
therein, 15 in which the upper chanber unit 6 and the pressurizing plate 7
can nove up and down i ndependently. That is, the upper chanber wunit o has a
housing o including a |inear bush and a vacuum seal inside, and, guided by
the shaft |9, noves in the vertical direction %%$ t he Z-axisg.b t he

cyl i nder "ihihe P aA1ERETACRNAL YBe MREChATLSR o $0G FabhE HPRENHC in the
vertical direction (in the Z-axis) by the drive apparatus (not shown)

provi dedlavert pebghgptegisTREUDEEE: Calbder Moy ad Kot adrioncklatl AhdtRRisor bed
to the suction port 7d provided on the |ower face of the pressurizing 13
July 200@est ptal epVan@neitdndemsfeatheopitpe 1léwerschamber twlit dhrmighuct i on
port 7d, and the negative pressure source is connected to the other end of

the pi petAébshdfoupitd thdd vacuin skawns.| Whehi SheChobée g s orat®dylsuppl yi ng
a negative pressure fromthe 5 negative pressure source, the upper substrate

b i 5 at tEagdtkeditth RABOEDETLY, IR PIRP YK ZUBOrBLEbA dpelBeibR Jover

chanber part Ti above the XY B -direction drive nechani smnoves directly

el o PEoHPEES D PIRERRR by o B LBY LB YORER AN UL gves
provi dEdo%rgggdpipe l6éa is connected to the suction port 7c, and the
pressure reduction (negative pressure) source is connected to
the other end of the pipe through the valve not shown. What is
10 provided is such a mechanism that the lower substrate la is
attracted and adsorbed 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,
15 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
20 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



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 159’(‘4%%9@/
of the | ower chanber unit 5 is used or adjusting the amobunt of elastic
deformation of the Oring 15 12 in thé vacuum which can be adjusted at
arbitrary positions in the vertical and horizontal directions. The position
of the ball bear 12 is adjusted for optimzing the anount of elastic
deformation of the Oring 12 so that the pressure inside the vacuum chanber
may be kept in a gi ven reduced pressure state 20 and that a nmaxi num

el asti ciP¥2aHRy’ b efhedt ¥he PaPgel dhothiCoied R &Qdlie SUSFIRP r educi ng
the pressure inside the chanber is supported by the | ower chanber unit

t hr ough PoEt bkd | anshithegnegatiosi pgessurki 8oubaAki ureenrectedeto e nati ng
the upper and |ower substrates to be described |ater, the precise

posi ti onvtiged erdl yf 20106 fdibd areb hdueowgibst vatlese aaot xheeat alin Hdieiks easily
by fine adjustnment of the | ower chanber part Ti within the elastic region

of the Qéhffgdlat 168, NBYSI §FpF1Pafiga ddUhbfat Dv¥apHEBiad $poAs tife MOve 5
up and down so that any pressure | eakage may not occur even if the upper

> S y n per __
by coup TReR Thie [ e S e RRHeR, plp SFak BCpe BEM AR, T

r educed. ing to this configuration, . the_applied force to the shaft 9
devel opeﬁnc%nya‘?ﬁ%r%‘flo??ra?ﬁ%ngfﬁsﬁFrtlﬁéngaBElﬁﬁgc anber can be absorbed, and

the deformation of the pressurizing plate 7 supported by the shaft 9 can be
As the lower chamber part T1 above the XYU -direction

drive mechanism moves directly below the upper chamber part T2
and then the upper chamber unit 6 moves down, the flange of the
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

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



prevented general ly. Thus, the upper substrate |b attracted and adsorbed to
the I ower surface of the pressurizing plate 7 by the adhesive nenﬂ§H0hegNm
and the | ower substrate |la supported 15 by the table 4 can be | am nated
while their horizontal situation can be nmaintained. The up-and-down
novenent of the pressurizing plate 7 is perfornmed by the drive nechani sm
not shown, installed at the upper part of the shaft 9. The vacuum pi pe 14
installed at the side surface of the 20 upper chanber unit 6 is connected
to the negative pressure source through the_vacuum val ye and the pipe hose,
not showPr Fhose cﬁHBﬁﬁEﬁF?sar%a%séﬁafSFtPE&&épﬁ& tﬁésbi¥ss?ﬂeaﬁ de the
vacuum chanber to a given Rressure | evel . The | eak valve 17 is provided for
adj ust i mAiutneruuef | Ehel loregucdampess Rart 1Bl Julyh2008hel glagdiic i nsi de

t he vacuum chanber to increase the pressure at an arbitrary pressure |evel
The gas yegigen vaf vichenoktimg 15. is connected to the pressure source such as
Nitrogen gas (N2) or clean cry air, and used for restore the pressure

inside the 5 MacHeUISHREMdL 4 M ATDSPRAIAUUIP RSV afed R
recognition caneras 22a and 22b are installed for reading the positioning

k ' t
Vi cw por 16 e b Ry B B aS B onns, S P AT

i ded_,ab 10 the hol es. 6 d_6b f dinth h it 6
o der 1T @ PREE SRATREE V0P RRF PRI R T PERECATP TROME (G ng

t hrough the holes 6a and 6b into the chanmher. The snall-sized
vacuum chamber formed by coupling the upper chamber unit 6 and

the lower chamber unit 5 is reduced. Owing to this configuration,
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 bemaintained. The up-and-down movement of the pressurizing

is performed by the drive mechanism, not shown,

~J

piate
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



hol es 7a and 7b are provided al so on the pressurizing plate 7, th
recognition canmeras can view the positioning marks 15 fornmed on tﬁé Jﬁﬁfoos
substrate through those holes 7a and . Next, by referring to FIG 1 and
FIG 2, the nechanisns of the adhesion part supporting the upper substrate
I b and its drive part. FIG 2 shows a detail structure of the adhesion and
support nechanismpart. 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

t he adhesive Tenber 18 ﬁs install ed a% ong endlgart of. the rotating shaft
33 i nsi dESYRE) opBATASr ERS 0V ARHUR HFRAMRET  t ANCIEFF LR RERIMTISHE r ot at i ng
actuator 32 is provided at the 13 July 2006 12 other end part of the

rot ati ngaBhaFpiBRary npref2uret beyaly- i@?l&%%rp%‘? v3lvernd %Hee nbvabl e
table 36. One end of the up-and-down drive shaft 38 noving in the vertical
di recti onsiconnerined ttew tdred priessd rat soheclel sunh asnibetr@gen agals t (N2)
up-and-down 5 actuator for driving in the vertical direction is provided at

the ot hepreitkad drie aip-a8flddeyed dfdy e eShtdirle 88e phedddirbi Dilsidéhehgavity
route 39 connected to the negative pressure source is provided inside the

pressyri gh8guk! 8hgnbefNdo! Bhet é%‘és?her%dp%el%%‘d&@. of suction ports 7d and

7c are provided so as to 10 pass through fromthe cavity route 39 to the

e o ek ooy SRS AR R B R Fap e IR S,
shown infglciegaing the positioning markers provided on the upper and
lower substrates 1lb and la. Transparent view ports 23a and 23b
for the image recognition cameras 22a and 22b are provided above
10 the holes 6a and 6b formed in the upper chamber unit 6 in order
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



the synbol "a" is assigned to one in associate with the 15 pressurizin

pl ate and the synbol "b" is assigned to the other in associate wi t A3tJply 2006
table. In responsive to the operatioggpf the actuators 31b and 32b at the
pressurizing plate, the adhesive ne r 18b noves up and down and rotates
within the open port 30b. The shaft 33b is sealed by the seal 34b so as 20
to nove up and down and rotate freely directly bel ow the actuator 31b. The
open port 30b connects to the cavity route 39b, and connects to the

negative pressure squrce 4 hrough the.valv t ho t hys ,such a
struct uroe&[“%ét gf‘ﬁep%%ﬁ:erogsu%%lr 5?%61?%}{80521%3: a‘ﬁs’r a%\ﬁ%d%g%d réjg:sao%]bré% IS
established. In stead of, makin 1#? Jul 2006iﬁ§ t he open pq&i 30b and the
suct i on POFEATRL cHhnkR tetked FadhitRrake e HiaPthe br srs™ Rf diltlte 7 as

shown in the figure, it is allowed that those can be connected by the
channel tprard-dewn tdivrishadé 38 neeing dgsghezvegt pral edireshiartisg to the
5 substrate for connecting between the open port 30b and the suction port
7d. The ¢cpmesc sedaindaf £xéd atathbef istipppmentbes03 As and tloatgctand4dodry to
adhesi ve nmenber 18b due to its adhesive action wthout naking the upper

substy at gcBhd ¥ SE RS A AdRPIiREeEhkovEPEiLANeH i 2O EYbA LS Prod e rASSUri Zi Ng
plate 7. In this configuration, in order to support the upper substrate |b

s Voo R A U soopassiaL ool T qUE LI S e sl O
their sgacing, A, ANeS5¥e-8h88:1h 8% RL RSN JOS ARG L ddiddPPer
is provided inside the pressurizing plate 7 and the table 4,
and a plural of suction ports 7d and 7c are provided so as to
10 pass through from the cavity route 39 to the surface 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 in 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 1b

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



15 substrate Ib. In this enbodiment, in which the rotating actuator 32 for
rotating the adhesive nenbers 18b and the up-and-down act uat or 3119 dply 2006
noving vertically the adhesive nenber§ are provided independently, it is
al l owed that a single actuator having %hose 20 functions may be confi gured
by using a ball screw and like. The actuator in this enbodi nent can be
realized by either of one using a conpression air or the other using an
notor drive nmechanism As described above, the | ower substrate la is

attracted, 13 July 2006,..14 and adsorhed b configuration i ich the
MoversubLERRAD bPE St deRethE Gopa s BEr kR EPRnefkraL SRacPathEbat i ve
pressure _source, both not shown, on the table 4. In this enbodinent, the
adhesi veWkEhbBrtheprespubiz 48d Pratee iaf shows 4 hhesfigurpguihti®n to
that for the pressurizing plate 7. The actuators 3la and 32a are installed
bel ow a pliowkdofthapebhpset san3ba pooneceddabytbiretclitdhend]l fitremaedhesi ve
menber 18a is provided at the top end of the shaft 33a extendi ng upward

from t hethackuaiface B eRd PpZesshita zdglge PN arembebnt8atingesdiptred down
10 and rotates inside the open port 10a by the operation of the actuators

3la and 32BstFhEeShBI! ddhdct iiRAlS: Werd h’é‘héeégeﬁ“go§%5 30b U Stk ar
manner to the shaft 33b so as to nove up and down and rotates directly

bel ow th t 1 The open port 30a connects to the suction port 7c,
and connggggagg §é5§p?8é 15 16a and the negative pressure source through the

val ve not shown,
The upper substrate 1lb can be supported so as to contact

firmly to adhesive member 18b due to its adhesive action without
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 1b.
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



and thus such a structure that the upper substrate la can be attracted and
adsorbed is established. In order to support the | ower substrate | 43 QRG
the adhesive nenbers 18a are also pryyided at the table 4 at 20 designated
positions accordingly with their spacing and adhesive area for the size and
t he shape of the upper substrate la. In stead of using the adhesive nenbers
18a for fixing the Ilower substrate |la on the table 4, it is allowed to use
mechani cal pins and rollers. There is a reasonable rationale why the | ower

13 July 6 15 substra la 1s. fixed. by .pi .and ] ers_in.st of using
attracti %/ggaan A seoér%tyi %/gerrcg}%tﬂnél;g% ?Jn%gplrmog@s}%%&ﬁgei u"g:%lgs 4 é:er%g_‘reessur e

inside the chanber,. the | ower substrate |l.a can.not fixed on the table 4 due
to the ptRSORREcHerste bGPt d: dtBeM‘?éwYec%d\Fgﬁjﬂﬁ??EVé? RSt

pressure |level) inside the chanber excesses the vacuum | evel (reduced

pr essur esperes) batdyopiteshdwn, an thet taglart. dasbhbsremhodinenker theébstrate
la. In order to solve this problem the nmechanismin this enbodi nent
suppor t sadhes 1 vaermemist r dt8a | dsby prechdedcalinpide abnl rtié erssimilam or der
to prevent the offset of the | ower substrate la due to the vibration

generat efoRyi§ltPaik6ht dld 0OBhGOUrfs SHaRB eyAhT DxEnglr ipl@tEour cesrHy | gi nat ed
fromthe apparatus itself, the floor and the negative pressure source, or

the re“i&%&@o Q%ﬁ%réhﬁ%i%:a%gniﬁgééfﬂeﬁi%l%‘%ﬁk éf%fli%(l}tl% st al

panel 1 en Tam nating the upper and [ower substrates. y referring
to FIGS 38"at % 8 Vm(flgtatrhee Sbie E.eq'he adhesive member 18a is provided

provide

at the top end of the shaft 33a extending upward from the
actuators 3la and 32a. The adhesive member 18a moves 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 similar manner to the shaft 33b so as to move up and
down and rotates directly below the actuator 3la. 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

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 la on the table 4, it is allowed to use mechanical

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



are the procedures for manufacturing the liquid crystal display aq arat u
in the substrate assenbly apparatus in accordance wth the present July 2 06
invention. FIG 3 shows a flowchart fﬁgBZO procedures for |amnating the
liquid crystal substrates. FIG 4 sh t he operation states of the
apparatus at the individual procedural steps. FIG 5 shows the operations
of the adhesion and support nechanismin |lamnating the substrates. FIG 6
is a schematic diagramfor the operation of renoving the adhesion 13 July
2006 16 support nechanismfromthe surface of the substrate after the
primary $ebFEEAtRldpEFafivnd AY PipSt andhECkpsEs Hingsitead 9fl #F Nibstrate
b is carried in belowthe pressurizing plate 7 by using a robot hand and
like 5 dStepcSiye axekadsohptuppeneanguiich thgprdcesdhotfroedutbngsthat t ract ed
and adsorbed and supported by supplying the negative pressure to the

attract i pressr &dsns pié obhPochamberpdthk 1BRerpsadsttiratiend aplcaire not St ep
S2). The lower liquid crystal substrate la is carried in above the table 4

by a 1 obpiybdnsh Khordike 4 P sPhonApd Akt PATIAd AR dtd et | i quid

crystal substrate with respect to the tab e 4, the lower liquid crystal

substy atn @ kel ARt 1077 [ERGLERN FALAINI PLLO) ) OREEIEOACSI 0P 4.

The seal 1 ng agent 'S coated i'hoa c € peri pheral

of the u surface of the | ower 15 I dcr stal substrate | a, .and the
laui'd EYRTaeT (gRREsB0s g T IS GFESRsat REPREUERG kavsad

pattern. In this enbodinent, in which the sealln agent 19 is provided at
t he required for attracting and adsorbing the lower substrate 1la.

In order to solve this problem, the mechanism in this embodiment

supports the lower substrate la by mechanical pins and rollers
10 in order to prevent the offset of the lower substrate la due

to the vibration generated 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



|l ower liquid crystal substrate la, it is allowed to provide the s? ling
agent on the upper liquid crystal substrate or on both 20 of the |i3df’!¥2006
crystal substrate. The state processeg up to this step is shown in FIG 4
(a). Subsequently, the |ower chanber %rt Ti is noved to the position for

t he upper chanber part T2 (Step 55). FIG 4 (b) illustrates the state in
whi ch the | ower chanber part Ti above 13 July 2006 17 the XY B -direction
drive nmechani smnoves to the position directly bel ow the upper chanber part

T2, and the lower liquid crystal substrate |la and the upper |iquid crystal
subst r at 8UPBOr i ReFhani ey ?%P‘bé:lk?pﬁbgét?%OéaEHeo%‘I‘\*é?‘?réged%@bﬂf BeRE above, 5
the upper liquid crystal substrate Ib is supported by the attraction and
adsor pt i prlBpEy al aBANBY IngeopaEAtd@Nport 7d wWith respect to the
pressurizing plate 7. In addition, as the open port 30b al so connects to

t he negative pregduse ,soheoppar 1bgeidchsplgy atbstratbelpperatst {pd d
crystal substrate is also 10 attracted and adsorbed to the open port 30b. At

this tingp ddeow skl peesShriPenyRPeitd 7ayy hsGmishatosob Hamdf 8nbiby Apsl t he

adhesi ve nmenber 18b are |ocated apart from each other as showmn in FIG 5

(a), sa”dfﬁgéggggﬁpa%e)&et ek hpﬁfgdglﬁgjﬁ’i% Sé’f)f%&fl Qﬁbfslﬂgaﬁg 4% Vs menber

18b and ‘liquid crystal rate IS I'n a desi Snat ed” reduced
Preosut o LRSI S B LS LIS IS PLEL S B PRI 5, ()
crystal Lo S tnd SRR LR L0T RS N Sl Ve B at the
pressurizing plate 7 (Step S2). The lower liquid crystal
substrate la is carried in above the table 4 by a robot hand
10 or like (Step S3), and after positioning the lower liquid
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 T1 above



substrate | b by the operation of the actuator 31b (Step 56). 20 Thgs gﬂgﬁ
attracting the adhesive nenber 18b to the upper |iquid crystal HP 6
| b, the airspace forned between the gpen port 30b and the surface of the
substrate is in the pressure reductidn state owng to the vacuum tube 16b
used for the attraction and adsorption operation. Thus, it will be 13 July
2006 18 appreciated that a designated adhesive force can be established
even by reducing the pressure in side the vacuum chanber without the air
penetrated betwen_ the substrate and the adhesive nenber, For exanple, as
the presEieeXindi tlFert 1R udhiveaMRFNIRIFH JBOYeFe iR eiDPN ROSIE 1AL an air
penetrates between the substrate and the adhesive nenber w thout reducing
the presdiFecthy thrlowithspuppesecharher irabhdi? pond Bbe beidex Helgwkd ace of
the substrate, the airspace between the substrate and the adhesive nenber

expands. cipys sa redss tt et @dlaeandet iengpaetedriemde, cwpsthl d@bstnabée Itmke t he
substrate attracted and supported. This operation is also applied between

the | owearéi Hbkstedr¥StHe SpSdddten |daanbife adhesiase mderatdee al nost  at

the sane tinme (Step S6), in which, as the lower liquid crystal substrate

la s OEﬁ‘éeﬂ l@g\‘l’\g <{lﬁ }FPE f‘ i”shpﬁt ?fgCtllbOStal s&ég&?%ear% ;1?}%%0”3'

force, ower rate
e I o S
and PP etz thg pIIRe S N80T 2¥n' "Ss Sthd Shen
port 30b also connects to the negative pressure source in this
configuration, the upper liquid crystal substrate is also
10 attracted and adsorbed to the open port 30b. At this time, the
surface of the upper liquid crystal substrate 1b 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).
20 Thus, when attracting the adhesive member 1i8b 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



20 1 as shown in FIG 4 (c), and then, naking the flange of the upper
chanber unit 6 contact to the Oring 12 arranged in the periphery169“hhﬁpos
| ower chanber unit 6, the upper and |l ower chanber parts Ti and T2 are
integrated to a single body (Step s738 Then, the air inside the chanber is
exhausted through the 13 July 2006 19 vacuum pi pe 14. As the pressure inside
t he vacuum chanber formed by integrating the upper chanber unit 6 and the

| ower chanber wunit 5 decreases, the difference between the pressure
reduction level for attracting the upsgé.liquid crystal substrate [b to 5

the pres3BPTSFhgtpfditatyadrsifatrdadhes vedfrEFefandhe estilldeSshethe vacuum
chanber gets smaller, and the attraction and adsorption force by the
pressuri even hy nedugidgddpppaessunki ik s idiect g pacuungehambey stidi haubst r at e

| b does not conme down because it is supported by the adhesive nenber 18b.

10 I n thtReatidt pen@bribed Hatwdrast Hots ybeiatatad andaiheedhédtve atbitise v e
surface of the adhesive nenber 18b and the upper substrate Ib, their fixing

state Capope@igial nad et PPEsstPe idhesitiR LateRnChARRBEr T8Usadd here is
no such a problemthat the adhesive force reduces due to the expansion of

o such a probl'e | n of
crystal S8S0ed En EREE e, S MR e MO A I RO L e

la, in which the adhes; face, of the adhesi mber 18 the |
Foui o crgdeah ufteRare ditied i kel AT Fad AP Rel Tt fout any

air inserted between them 20 the adhesive force does not decrease due to
t he expafsfopage between the open port 30b and the surface of the

substrate, the airspace between the substrate and the adhesive
member expands. This makes the adhesive force decrease, which
10 cannot make the substrate 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 1b 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 Tl and T2 are integrated to a single body (Step

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



the air or the displacenent of the upper liquid crystal substrate |b does
not occur. Wien the pressure inside the vacuum chanber reaches a alés'l‘@ngﬂo@d
vacuum | evel, as shown in FIG 6 (a),,the 13 July 2006 20 pressurizing plate
7 is noved dovvnvvard by operating the 19 up- and- down drive nechani smon the
shaft, not shown, while positioning the upper and | ower substrates |b and

| a. The operation of the up-and-down drive nmechani smcan generates the 5
appl i ed pressure having an enough intensity to enable the upper |iquid
crystal substrate Ib to contact firmy to or squeeze the sealing agent 19
coat ed i YRG! BdEE ]r‘bo&sp'élﬂ?é’rrr?sﬁr\l&%énsﬂaéﬁl%ffépuéﬁ‘ e &0 ace of
the lower liquid crystal substrate la, and the upper and | ower |iquid

cryst al buhlisttregrsst 10y [theamgpear ahamberi natied6vand theldsiwgratcddangsmy (St ep
S9). FIG 6 (a) shows a magnified view of this state. At this step, the

| ower | i@t SCddéﬁ@éséslbﬁzﬁfeaﬁﬂfféréﬁdetﬁa:wwethbi%ﬂ:éé’s@fé’&te@uctﬁiuhﬁt rate I'b
are lamnated firmy wth the sealing agent 19 Thus, in this

confi gurgton, fd’rV%@t'rfacttfl%gOﬁ:%%sﬁﬁgeknﬂaﬁl&l@rﬁtyﬁ%{iﬁ%@f@i@
increased, the air tightness of spacé inside the closed seal pattern

can he ey nLakned o doCeTLELY @YV El H AN CONSSUNERLIN | A6 PIRUNG Of the

air pene Ing 1 n space et'we rnrs amnl na e I qul id

crystal substrat es beconmes extrenel mal | . X as descri bed above,
St | ariohibt VPO, FRATbRT, GRKCISTHESCEne VR uGHEC REBEICEIPBUGHY ho. | eak

val ve 17,
adsorption force by the pressurizing plate 7 disappears, while

the upper liquid crystal substrate 1b does not come down because
it is supported by the adhesive member 18b.

10 In this state, as the air does not penetrate between the
adhesive surface of the adhesive member 18b and the upper
substrate 1b, 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 1b does not occur.

When the pressure inside the vacuum chamber reaches a

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



t he pressure inside the vacuum chanber is increased to a designated reduced

e
pressure | evel higher than the negative pressure inside the sucti&%JBUﬁpos
7d, and the support of the upper 13 July 2006 21 and |ower liquid crystal
substrates is established by the prégkure di fference between them (Step
S10). Further positioning operation is performed by using this supporting
force and the applied pressure is generated by the pressurizing 5 plate 7
and a designated final pressuring force is attained (Step S11). This
operation is required because the substrates may be displaced due to the
resi st areeesfurheing qpilater yét dis mavedhaloyawa RyjeMPeFRRLRG PGy t he
pressure if additional positioning operation is not perfornmed in the
pr essur i uyg-difd-plaere sdr av e emethanipmpeons st retEft p soht abbwnt, o whhid eseal i ng
agent 19. In positioning the substrates, their positions are neasured by

readi ng pheinshin@nNtRe ARPER Sarfdr 18HepNsuUbSt¥BRes 13 0ah@Weh.Sulhd rates
t hough the view ports 23a and 23b fornmed 15 at the upper chanber unit 6 with

the image, SO0 YOG I@ﬁd—%%??m\%z@eéﬂgnliﬁﬂ @Hﬁér%{eﬁéeﬁée% and a

hi gh precision positioning is orme y operating 8
-direction , drive nechanjs not shown, at.the.]lower ch er, Ti. In this

(§ ne nq; taghise PEeRE A haltnddin ERGYSR, b comeLt Vel <BRBTECTR S RRAY ¢ 6 and
5 is maintained to a _desjgnated distance by the ball bear 13 so that the

Oring 1biGHA ﬁ&tysﬁéldéPBgFrﬁatgxlfli’ EReFONEAEE BLgRLY FPEFFHRRERFNS essure

| evel may be established.
sealing agent 19 coated in a closed loop pattern on the

peripheral of the upper surface of the lower liquid crystal
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 confiquration, 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 liquid 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



When renovi ng the adhesive nenbers 18b and 18a fromthe upper and | ower
liquid crystal substrates Ib and la after 13 July 2006 22 | ami nati g JHhe2006
substrates, the further operation is perfornmed as shown in FIG 6 (b). For
the upper liquid crystal substrate 1f, nmaking the actuator 32b rotate in
the direction shown by the arrow, and operating the actuator 31b while or
after 5 twisting the adhesive nenber 18b, the adhesive nenber 18b is Ilifted
up fromthe surface of the substrate. For the lower liquid crystal
substrate la, in the simlar nmanner, naking the actuator 32a rotate in the
di rect i oand hdameby Ligmish renystall spbsitiangs tife egtablbphedabyhittke or after
tw sting the adhesive nenber 10 18a, the adhesive nenber 18a is lifted up
fromtheprsessare ofliffbeehceui dbedwesrtml tshdast r 66tepSt 63 0312) Fulhilsent wi sti ng
operation is a necessary neans for nmaking it easier to renove the adhesive

nerber fposithenihgubfeesysbal isupstiatiedTbyS ustitigs thi® REpYHOhdEay be in
t he dire%tion oppogitg to that 15?shown in I@F’G 6 (t%s. When IiE:‘il%tingchf)l t he

adhesi ve i I d i el vy Folotsy 30a and
300 bl ockar T RathherapPPLe® R 43 nciifecd A Br SRRl RS 10
those. twi sting,operatign and_lif.ting- operati.on kes i.t ssible to

r enove &i?’??% hgngdﬁegﬁslégpr@ grglgf"gﬁﬂr% Slu'rrd‘ﬁ‘igdrpof ecr]fstagﬁq-‘as][fbes rate.
Subsequently, the inside of the vacuum chanber is purged and its internal

pressur e( 388 et b} e Fhis PRErAHDRE Fequpred hpeapse i the SRRS AN r ogen

gas (N2) or clean dry air and
may be displaced due to the resistance of the liquid crystal

and the sealing agent when applYing the pressure if additional
positioning operation is not performed in the pressuring

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 & -direction
drive mechanism, not shown, at the lower chamber Tl1. 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 1b and la after



li ke into the vacuum chanber by opening the gas purge valve 15 13 i K 200
23 (Step S13), and the pressurizing plate 7 is noved up by rel easi g T
attractive operation of the suction pgrt 7d for the liquid crystal
substrate (Step S14). Next, the upper chanber unit 6 is noved up and the

| ower chanber part Ti is noved to its initial 5 position (shown in FIG 4
(a) ) (Step S15), and then the lamnated cell pc is extracted out fromthe
table 4 (Step S16). The upper and |ower surfaces of the |am nated upper and

| ower supstrates a s th uni f or m ressed

envi t onniA %&%&éﬁq Et;E A eSr EnBo ot Fre ARy SRS REmEPERHEs a 10
desi gnated cell gap precisel In the end of the above procedural steps,
the | am?ﬁatslhﬁg’%ﬁérﬁfﬁorﬁ f(c?r) + FOTstBst yRRRE Liguipspvsted: sapsératife gap

bet ween the substrates reaches a designated cell gap in the atnospheric
pressur elbt makindg ndte @gtusdide 32K ingitsited iy ther damiesd idne sheain iy agent by
exposing the 15 light onto the sealing agent. There is an alternative way
for fixilg &eppelamkndy dpersenhdgnghegerdtuiytexpdibngrtiiie | 6 ghta fafdrer

conpl eting a mechani cal pressurizing operation (after conpleting Step S12).

I'n this |adi fBRthe IdUNMY G WpEPSIFA! & hd %d%‘é%ﬁ‘?fet génider grdhesi ve

menber after noving the Iovver 20 chanber T1, it |s allowed to performthls

operati Oﬁfce cPEE £40h 'tHQ Eth é!‘%& tctli'é‘gﬁngétr )18, &ﬁe]? q[uLl%
oper ation enovi n ESI ve ne e SUI’ ace o
SEL N S e e CH L e R

32a rotate in the direction shown by the arrow, and operating
the actuator 3la while or after twisting the adhesive member
10 18a, the adhesive member 18a is lifted up from 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

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



13 July 2006 24 In this enbodi nent described above, the operation for

renovi ng the adhesi ve nenber at the pressurizing plate is perform"e%i"ﬁ\‘yt@os
conpleting the final phase of pressurdsng by the pressurizing plate. It is
alternatively allowed that, after 5 applying a prelimnary press operation
to the substrates in such a state that the substrates can not be supported
by attractive and adsorptive operations (only supported by contacting the
adhesi ve nenbers to the substrat es), then the final applied pressure is

l'i ed
gfgslsﬁri |19 E) rPftRQ ITDVI fﬁﬁﬁgé@%&%ﬁé&rﬁxﬁ%%#g Wg%alt %%l face of
th bst.r at vx/n le t t th h nmenb tht th
Subst  ar the SESAASIAIO BBy &PPS%FaR%eS' AR PRE R St 4 eohi Co
increasing the pressure inside the chanber. 15 Next, by referring to FIGS.

6 and 7,CEyShmufaskyafke netRRr S1df) « H@Xﬁrqlﬁf@ GDPSTaC FA AT kg & at us i n
anot her enbodi nent of the present invention is described. In this

enbodi ners mosretlewp sekk £ng licveemuphembamdd otndYl i impviedl toystalindalhistlr at es
onto the pressurizing plate and the 20 table in the simlar way to that in

the prevpenisd dorlg¢sabidacth engedi rant, ($thep B16gSWHI ithehdenhé hamiaatea chanber
Is reduced to a designated reduced pressure | evel . Then, as described by

referringepgdl & Sl Aletddodt eehl LEL il @le (Lt mg Sy pd 1oy

operating t up- and- down drive nechani sm not on’t he 13 uly 2006
and lower surfaces of the laminated upper and lower substrates,

that is the cell pc, is uniformly pressed by the environmental
atmospheric pressure, and the gap between them reaches a
10 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 light 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.



25 shaft 9 while positioning the upper and | ower substrates Ib and_'la  The
upper liquid crystal substrate |Ib is noved toward the | ower I|qU|a éPD@@QﬂG
substrate la until it contacts firmy % or squeeze the sealing agent 19
coated in a closed |oop pattern 5 on the peri pheral of the upper surface of
the lower liquid crystal substrate la. In the previously described

enbodi nent, after this operation, the pressure inside the vacuum chanber
is increased to a designated reduced pressure | evel higher than the

negative pressure jnside the suction part 7d and the 10 support of the
upper and Iome?nlFﬁﬁ?de@P9§ﬂ§Fn§u9§FF§ﬂ?§dl§ O¥SatiNSs IRRPIAL 1M HPBssure
difference between them and finally, the applied pressure is generated by
the prestemdying thleatadlvesine emenbepogitt itdre npropenairdngi plsaref oitsred and a
designated final pressuring force is attained. 15 However, in this

enbodi mepérfohmefireftselt eothipflieeriercehdurindlophaseess |p1gesténﬁ1pf995§utrleel nsi de
t he vacuum chanber i s not used. In this enbodi nent, as shown in FIG 7,

resin 24 9és§HPP§En§5 15%Eerﬁ%|ish%lt%&n%ﬂr¥é¥§1HTIHwéH‘ﬂHEﬁf'§f€@f are
f or med partla y on Fhe surfaces of the pressudrizing plate 7 and the 20

bl I d
br ossur i SPREY lﬁérar? §h En TRl ot o PaER S8R Rl oyl &g SRR
substrates | a %?' t he vertlcal direction to th ressur|2|Q§ pl at e
ona tho. fHiAbS Hhalt she, SSeEEpbes fean Mt BeneRBPREt St Ak Lve

configuration, 13 July 2006 26
and adsorptlve operations (only supported by contacting the

adhesive members to the substrates), then the final applied
pressure is applied along with the positioning of the substrates

10 by using the pressurizing plate after removing the adhesive
members from the surface of the substrate while twisting the
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



in the state that the pressure inside the chanber is not increased but kept
inits reduced pressure level, finally, the applied pressure is gdAculiteqfé
by the pressurizing plate 7 while thﬁ.’ positioning operation is perforned
and a designated final 5 pressuring force is attained. The above resin 24 or
rubber 25 material nmay be formed on the whol e 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 ve_pne t heir, surroundi ng _area a not in Fl 7. The
o e REERY WA ELl e SRSy B RE RS Ll ABRRRARe b Al
fromthe | am nated upper and | ower _ substrates are the sane as those in the
previ ousl§- d mppeF ldavdd rEnstalssthetppsechb invigNedtqwansbithe nited to
the above-described enbodi ment but may be inplenented in the follow ng
manner s. 1édgr | Iniduhied canyfsitgur stubstraftet e abbié Enbouhtarts fiihenlwdiwesi ve
surface of the adhesive nenber 18b and the upper liquid 20 crystal

subst r at ér ISyueizedehbage ABL BE AfdiOUD @bt easET hedlbgbuEkivp pabtedi s
configuration is not used, but it is allowed that one or nore suction and

adsorgt i QH%LEeEQEhéEEiaBtfi the tdlgpéf W Fr £y SE Rl tRBPIbRALE 15_’{ iRy ovi ded

also on t Si v surface of the adhesive nenber 18b, and er

cont act | 0gy ey Lt e 2048 28 n20RES Y8 B A B Hie o

after this operation, 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

10 support of the upper and lower liquid crystal substrates is
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,



t hose conponents with the attracting adsorbing operations in the

at nospheric pressure, in order to prevent the liquid crystal subs?3 dvl¥ 2008,
falling down by extracting the expandgd air 5 between the adhesive surface
and the substrate pronptly when generated in the process of reducing the
pressure by the attracting and adsorbi ng neans of the adhesive surface. In
this case, the open port 30b is nmade connected to the inside of the vacuum
chanber. The configuration for the lower liquid crystal 10 substrate la is

t he sane, as_t hat_ descrjbe ove. |l n addition it is_.allowed.that .the open
por t 30bl?sth8t srﬁ?g"ee c{f)ﬁﬁgct%&? tporeﬁ%%r%uépﬁbﬁepﬁe YR hade dnected to
anot her negative_ pressure source. (2) As for alternative way of the nethod
(1), it iRCEeRr3[RPu kophaint HeS IRRGSFLPEIGEFHCE bEVEhLe & 1Y e thsber 18b
is formed in a concave and convex surface in order to prevent the air from
st ayi ng applied goressunmis gfnehetediysthe puadsivel wheg pllade hathile t he
substrates in the atnospheric pressure, and that the expanded air staying
bet ween the mpssweropitd oferddteiclhias pee f2medr hadea adek idwatéduf thax yst al
substrate generated in the process of reducing the pressure rel eased

pronpy | ypteosut ey £OPSAVEs RAfta e, iR WBohvde rak ihhgsvasusBiIsdaner in

order to prevent the upper liquid crystal substrate fromfalling down. In
this cas p i e n i nsJ 2006 28
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substrate la is.the sa as .t hat descri bed aboye,
contacting surface of the pressurlzding p}[ate and the table. For

the simplicity of the explanation, the suction port, the open
port, the adhesive member and their surrounding area are not

10 shown in FIG. 7.

The operations when and after the adhesive members are
removed individually from the laminated upper and 1lower
substrates are the same as those in the previously described
embodiment.

15 The present invention is not limited 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 1b 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 1liquid crystal substrate are provided also on the adhesive

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



(3) It is allowed that the function of the suction port 1is inplenﬁgteglgy
the dinples fornmed on the surface of the 5 pressurizing plate 7 o H 06
table 4 in order to attract and adsorb,the individual |iquid crystal
substrates by using the channels forned between the dinples. Next, by
referring to FIG 8, another enbodi nent of the present invention wll be
described. 10 In FIG 1, a substrate supporting nmechanismconprising a
plural of adhesive parts and driving parts is provided in the pressurizing

plate 7 or,the table 4. |In contrast,. in t e. confiqgyrati n sho in FIG 8,
Phe. adnearbeS Suprdftass kY e 1100 ¢y alEh sty *% A% ovi ded
on the whole 15 surface of the pressurizing plate and the table 4. In

addi ti onthofa ¢ANBORGAES gitbli Be ARtwAGking cﬁCFWJen‘ﬂ HPeEMekPRe Henber s
provi ded on the whole surface of the pressurizing plate 7 ad the table 4, a
pl ural otha@WWnsphammbpressenBvthgonéehanipnevehbnﬂﬁehﬁqumgdﬂKsEaMesive
menbers fromthe substrate are 20 provided so as to extends fromthe surface
of the agliBstygteMErbar Faand mprdde sby Oekbeasuihgcehef diparmidibtaate. The

substrate supporting nechanismin this enbodi nent mnll be descri bed bel ow.
The Sﬂjbsﬁé%éeﬁuf.’ﬂ@r&dl@gsf@&r@@i’fé‘@:étaﬁcli'etﬁé"‘l%h t}&éolﬂftﬂ;}“%éﬁ)% 29
enbodi nent conprises the iron plate 41la and t em
generated in the process of reducing the pressure by the
attracting and adsorbing means of the adhesive surface. In this
case, the open port 30b is made connected to the inside of the
vacuum chamber. The configuration for the lower liquid crystal
10 substrate la is the same as that described above. In addition,
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



42a as an adhesi ve nenber fixed and bonded on the iron plate. %33
follow ng description, the substrate supporting mnechanismis aIso MveZPOg
| am nating and supporting mechanism 5gA suction port 7c is provided at the
table 4, and this suction port 7c is provided so as to connect through the
iron plate 41a and the adhesive sheet 42a of the substrate supporting
mechani sm The | ower substrate la is | oaded on the substrate supporting
mechani sm provi ded on the table 4. The Ioaded | ower substrate 10 la is

attracte th cli forned hesi ye sheet
and fi xegfatzﬁeglg%cg @E%nb%ﬁheelgd?glﬁ Sgﬂgﬁg f&?et %dl l%u]p 16a is
connected to tTe suction 7¢c.and the oth end of the plpe i's connected

p
to the r EGYEES ﬁPB§§E?§e(ﬁ@gaﬁl&@ebF€§§hP@) Rrth 38R Sal ve, not
15 shown. In this configuration, the |ower substrate Ia is attracted and
adsor bed to the3}uktiigh gddrawert thiath thige fnagationeofptbesswet sapppoet by t he
negati ve pressure source. The previously described substrate supporting
mechani stis impflemiehitededybyt i edimplle®noendd 0bnt hael sat fladcd e #A2eheonto 20
t he stopper 44a provided on one end surface of the table 4, and its position

i's meg nt ?k@@guﬂzihé Pl R58 7Y Ehe 43D I 853 SEdéPRo &E@E&c@'&%dséﬂéé‘ﬂ? of the
iron plate 4l1la through the bracket 44a prOV|ded on the other end surface of

the i ron A% %f%@th%asﬁ“%ﬁ%t??% JR8r BRREL I s Pub AR T

Lﬁ;ggrte oiﬂé Qgggu ggl linptlté%.substrate supportlng mechani smis

Next, by referring to FIG. 8, another embodiment of the
present invention will be described.

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
confiqguration shown in FIG. 8, the adhesive parts forming the
substrate supporting mechanism are provided on the whole

15 surface of the pressurizingplate 7 and the table 4. In addition,
in this confiquration, 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



on the table 4 by the magnetic force of the magnet and the force of the
press screw 45a. 5 The substrate supporting nmechanismfor the preséar‘i“ﬂ?ﬂjm
plate is provided on the surface of t pressurizing plate 7 facing to the
table 4. This substrate supporting nechanismhas the iron plate 41b on its
part for the pressurizing plate 7 as simlarly for the table side, and has
t he adhesive sheet 42 on 10 its part for the table 4. The suction port 7d
for attraction and adsorption operation is provided at the pressuri zing

plate 7, d.,the _suction port 7d_is conpecied_thr h the iron .plate 41b
Bnd ¢ he CHRRALIGRE SRIRTISEE e rEoBBLT et S a80o P b PR e S The 15
upper substrate Ib is attracted and adsorbed to the suction port 7d

provi ded4dd AhaN Aresiirg eRFr dH&esdipag bendadeensohe rRN RIRERF t he

pi pe 16b is connected to this suction port 7d, and the negative pressure
source i¥ncormectfulllawime oldwrriptdiani, ttie pispbstémtienr sagpartteingl ve, not
shown. In this configuration, 20 by supplying the negative pressure from

thi s negaétN&nPERSIHIAESsoSHIIed atmmn%uhﬁtéﬁppofbih? naidhaatisag. and
adsorbed to the surface of the adhesive sheet 42b, and ftixed adhesively. In

the 5§ m hafud@Bepdk t7%eiE_r§¥695!ééM Q@ﬁﬁ{é Re§1625¢ ah@'tA1E dt forft the

substrate supporting nmechanismis 13 July 2006 31 positioned to an

SUPPOT tegdobl 7. BLUE B ShellPgOSls +A3RoRELANGSEL o PHTR L DBpBE PO {2l ng i ate

0
7, the stopper r ~positioni ng pr éssuri zi ng

| ate 7 by the press,screw
P athhe dhesive sheet 42a of the substrate supporting mechanism.

The lower substrate la is loaded on the substrate supporting

mechanism provided on the table 4. The loaded lower substrate

10 la 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 l6a 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 41a 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



45b for pressing the end surface of the iron plate 41b through 5 t?e
bracket 46b provided at the pressurizing plate 7. A plural of rennG'rEﬂVzoos
mechani snms are provided on the table _4 and the pressurizing plate 7 in
order to renove the adhesive sheets ¥2a and 42b fromthe surface of the
substrates. Those renoving nechani sns conprise the press shafts (press
menber) 10 48a and 48b, and the actuators 47a and 47b for formng the drive
mechani smfor driving the press shaft in the vertical direction. 1In this
configuration, the open ports 30a and 30b in which the press shafts 47a and
47b novekl ake dFmeReddard FRRPPFLed P¥hhRBemagpetire f84EE-od pdMiS 7¢ and
7d, and thus, the attractive 15 and adsorptive forces nmay be devel oped at

t he operconfiguBdaiomnd h@0dubshratesiipgomniigqgerhandpani peuppdditeahd t he
suction port 7d connect to each other inside the pressurizing plate 7 as
shown i rof hef tgblle, 4 by tReahdgvetid Falrce 6farie maynedghng thideEqnzen port
30b and the suction port 7d is formed on the surface 20 of the pressurizing

plate 7 5fngﬁgméf§b§osép§wsy§§§rate in order to make the open port 30b and
t he suction port 7d connect to each other. In case that the attracting and

Ceparating o Erhrrtace RsPERrERGneRRaRity fEr R RERERYAAHY por e 1

July 2006, 32 30b is extended qutside the pressurizin | ate 7 i nstead of
seal i ng BHATE 1o RER 196 O HSuRErGRiat (e Prassire 2 4d 8dathd open

port 30b equivalent to the pressure inside the chanber. The upper substrate
Ib can béasuppsia sheftablg onThie peherrate supporting mechanism has

the iron plate 41b on its part for the pressurizing plate 7 as
similarly for the table side, and has the adhesive sheet 42 on
10 its part for 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 1b is attracted and adsorbed to the suction port
7d provided on the lower surface of the adhesive sheet 42b. One

on port 7d, and

i

end of the pipe 16b is connected to this suct

the negative pressure source is connected to the other end of

the pipe 16b through the valve, not shown. In this configuration,

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



5 surface of the adhesive sheet 42b with its adhesive action wth
attracting and adsorbing the substrate on the lower surface of th
pressuri zing plate 7. The adhesive sh

94\uly 2006
ts 42b are provided accordingly with

e
t heir spacing and adhesive area for f%e si ze and the shape of the upper
substrate | b so as to 10 support the upper substrate Ib horizontally facing
to the lower substrate la. In this enbodi nent, the | ower substrate
the sane structure with respect to the table 4 as described above.

referringﬁto FIG .9, th rocess f

di spl ay

10t Loted iq PRAC HIROTTERPY PRI UEAL iy BagnPEs bR

procedures. At first, the upper |iquid display substrate |b is carr
by usi ngl@asid®shepresantiz irg plsitep’ s10@) s tpppstdddr feH poy itthHen igthesi ve
action and the attracti ng and absorbi ng operations at 20 the adhesive sheet

42b bel ovh¢ BmbEtassiad zand phatpres iitisnindSpAlAke Ayt hdespibss s atcravs
attracted and adsorbed by appl yi ng . \ .
18h | £ RS preRAmE @ heb¥nd heuRehes iofe ta@l 1 9Bn0p1abe arthegirdugh
e airspace renmains between the liquid 13 July 2006

port as

the probability that t

| a has
Next, by

manufacturing the |liquid crystal
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the negative pressure to the suction
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and the pressurizing plate 7 in order to remove the adhesive
sheets 42a and 42b from the surface of the substrates. Those
removing mechanisms comprise the press shafts (press member)
48a and 48b, and the 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 7¢c and 7d, and thus, the attractive
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 figure, it is allowed that a channel bridging
the open port 30b and the suction port 7d is formed on the surface
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



crystal substrate is nade reduced while any airspace renains betme%n hg
liquid crystal substrate and the adhesive sheet, the airspace renéin“&b 006
bet ween t he adhesi ve sheet 42b and thg upper liquid crystal substrate |b
may expand, and hence there 10 is such a potential that the reduced adhesive
force may cause the upper liquid crystal substrate b to fall down. In the
previ ously descri bed enbodi nent, the surface of the adhesive sheet
contacting to the liquid crystal substrate is made flat. |In order to

i nCI‘ease361f.}r}_QE%)a{.}:FﬁdéQCH[IEEX_d%O g?r ‘r%@tsh'}&ztifh% #gaud%oef il g cgystal

substrate from I ng down, b convex "and concave parts or

channel s_j he regi on the rface ,of .th dhesive sheet broader than
Cha o easer g 4 e MheBendr 2 AP rad Fo BaREDERR St RIGT S REETE | o
remai nin ai rspace due to the ne%ative pressure applied onto the adhesive
20 sur f abB® CRER PPTES AR PEHEYALE T IthRP EBFRRRE N A ERGSHRARR-L - S0 t hat

the contained air may be rel eased outside the substrate through the convex
part of the adbesiuppessibsravedb ¢anbersupprytedt farsly erethenioweri r space
and the remaining airspace nay expand due to the pressure reduction in the
ci rcuf esentace afeadhel ddhdsi vROhedd | moneitkt hed hdhesipleermytidy this
configuration, the suction port for attracting and adsorbing the liquid

crystal gubgbhat 8ttiactohgednanatiBe reanyex helihdst rdde e iderowet hod for
i npl ementing this configuration, making the region for convex 5 and concave

Fg; tn.sng”%g?gﬁgfégnéﬂb%?@%%s@ﬁgéL‘?{; paPe P TRETARNSL Y OTsidis SUPsi rate and
are provided accordingly with their spacing and adhesive area
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 1lb 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



concave surface in order to extracting the air fromthe concave !ﬁ @
w Il be appreciated that the liquid crystal substrate can be prev %QQ§m
falling down. In this case, it 10 is gpre effective that the formation of
the suction port on the convex surfacCe makes it possible to suck the
expanded air remaining in the convex surface fromthe convex surface as

well as fromthe concave surface. The lower |liquid crystal substrate la is
also carried in 15 by a robot or like (Step 8103) and is fixed to the

adhesi ve sheg S t Ee tab % ngges ve @ ction and
the vacOd® 8%0 R raﬁs e(%? 5°5Y645 ee?r?“Hﬂ% & 8.’?1%%? Yﬁe
liquid crystal agent 20 is dropped on the |lower |iquid crystal substrate
and the RARESHYE Q%Jéﬁtheﬂu%llosle‘a??lﬁd‘atyhée?(ﬁ@%?%r%ﬂ’e?@ﬁ??ﬁﬂsape‘altig coat ed
on the lower liquid crystal substrate. As there is such a potential that

t he air spheecasenghat nthdsubsdirate isdiseppoetedeonlf2hyanbletadhésivee | i qui d
crystal substrate la may expand and the lower liquid crystal substrate la

may be diagpliaaedithotdsattiracedue rtd kelgyesisiy ©peration006n 3&agé t he
circunferential area of the liquid crystal substrate, the convex and

concay e Eﬁ%&stﬁédpfé@s&f‘é‘w't%é'ﬂ"’ceirfc‘i’x'iﬁ%‘;i_e?t'%ltarlere%‘i'&?xsb‘fetﬁgeﬂ?thﬂdt heAs

simlar manner to the case for the upper Tiquid crystal stra

the | ower \Lau s GpLaL > SURSHLAL Eabigch uh PEEU S Bbousp Lbe LaRleng T the

direction ravitation orce ower liquid

crystal substrate Ia th.the nechani cal ins or rollers ipste
y Ee tween the ly.quld crystatJ:| substrgte and the adheSJr.]ve aheet:

the airspace remaining between the adhesive sheet 42b and the
upper liquid crystal substrate 1b may expand, and 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.



of using the adhesive sheet 42a. In this enbodi nent, in which the adhesjve
agent 19 is coated on the lower liquid crystal 10 substrate |a, it1ssjuy2006
al l owed to coat the adhesive agent 193 n the upper liquid crystal substrate
| b. As shown in FIG 8, starting fromthe state in the end of Step S104,

t he | ower chanber part Tl above the XY -direction drive nechani smnoves to
the position directly bel ow the upper 15 chanber part T2 (Step S105). The

|l ower liquid crystal substrate |a and the upper liquid crystal substrate Ib
face to each ot her, nd the cylinder 11 makes.the upper chanber unit 6
roves. doth ohsheEed PARmoHSHRRE B i BB L SHEAL LB e oh RETA B The O i ng
12 arranged at the periphery of the |ower chanber unit 5, and 20 finally the
upper anHOFBWRTr @tddsst ing padTadserb ing fhe liigudgrarestahiokstsidleg e body
(Step S106). Then, the pressure inside the chanber is reduced and the
exhaust edsaiforimed esh othe fooowiexheswafacen pilpe the ¢Shep hedhpd Afort he
pressure inside the vacuum chanber formed as a single body with the upper

chanber 1gpluhgn200§ BRisddnHiqucht hen) awidimpameereyibh Hotnd&wvek ed
t oget her reduces, the difference between the reduced pressure |evel for

adsorpi ngnqt RY NdRRAS ﬂa&ﬂb‘&da?l'aylséﬁénﬁé'i’ét %iti%hkﬁganfsr{g]iﬁé’f eghdn! 2Ky plate

7 and the reduced pressure level 1nside the vacu chanber 5 becones snal |

and LhenokbepREETSE Otk AAISULPANR A5k SR pe LB LSO RHKL bRl o1

crystal substrate Ib adhesively. At this tinme, as, above described convex
and concS§9QRcave surface in order"to extracting the air from the concave

surface, it will be appreciated that the 1liquid 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 like (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



surfaces and channels are fornmed on the adhesive surface of the 10, ,adhesive
sheet 42b, there never occurs such a problemas the reduction of AdHuly, 2006
force or the drop-down of the upperl§§nnd crystal substrate Ib due to the
air expansion in the pressure reduction operation. In addition, as above
descri bed convex and concave surfaces and channels are also fornmed on the
adhesi ve 15 surface of the adhesive sheet 42a for the lower liquid crystal
substrate la, there never occurs such a problemas the reduction of
adhesive force aor the displacenent of_ the lqwer, liquid c%¥§tal substrate | a
a

due to te HIF AT the Fesdutde Addidt 6AYE5EatlER L o0 Now t hat

the pressure inside the vacuum chanber reaches a designated reduced

pr essur ethegenverhandre@rearVe iDRF 45 and thechannalf asenfeymegamitingy t he

up- and- down drive nechanism not shown, on the shaft 9 while positioning

t he uppeadlzesiivewdreet iigquttecs isihar meawienttes the eadel for artte upgrent he upper
and lower 13 July 2006 37 liquid crystal substrates Ib and |a are | am nated

with a degiinatedsapn! istbdiesselr eb(Step S488)lowet PPEqli@Nichgsitha
substrates, at first, the positioning markers formed on the upper and | ower

Substyr at&?b@ixga%taiﬂa tih*},o‘i%*&at%cf E%oWe?WhE%&El33@3@%?%%{1‘3%%&% he upper

chanber unit the image recognition camera 22b. I'n the inmage
01005, e e IS TR PALE LA IR Y] FOR LA A B 1 g1
preci si Ocnrys?tsaillt Isgglsrtl_%altsé ae‘rﬂ];.%rhrrt?t(lje I?lécgggriactailngins or rollers instead
of using the adhesive sheet 42a. In this embodiment, 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 Tl 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 T1 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



10 finely the XY B -direction drive nmechanism not shown, at the i r
chanber Ti. . In this fine adjustnent, the gap between the upper 13 duly200f
chanmber units 6 and 5 i s nmaintained t%a desi gnated di stance by the ball
bear 13 so that the Oring 12 nay not be deforned extrenely and a

desi gnated reduced pressure 15 |evel may be established. After |am nating
the substrates, the procedural step enters the operation for renoving the
adhesi ve nmenbers 42b and 42a fromthe upper and lower |iquid crystal

substr at es t hat cel c. .This o ation LS erfor rocess
Shown 28kt brbs 1% LfGeRRanaer Rnat s 3nkRgrat s tagefher shdutnd s at o
after |lam natlr%g the substrates in the chanber with its inside pressure

r educed. the dififerangebefyesndiie FﬁdPHQdeJEﬁﬁ%%re tieyelpfes dgeatinggh and
48a (hereinafter referred to also as press pin) inside the open ports 30b
and 30a the uppeat ddqupdrerystoml E3bdiinatz006 B8thkeeptegsudizipgtrdlatsubst r at es
b and la of the cell pc. Next, as shown in FIG 11(b), for the upper

liquid cyyshal thebskdaced Igrdsinadldhel cehsige, thbe vacaam SmainibedBb is
noved down in the direction show by the arrow by operating the actuator

47b,  apeebhies Shd PE A t%'é% kAR Qé‘{:EQcHEHSraha%éjoﬁwﬁc} adcé}fg)r?ta{@t e Ib

is pressed wmth a designated pressure level "(Step S109), and

e the prhedeBklhir fakigBEEe T M%ﬁu%%%?e .q%?ﬁrr b il S e T

of the cel]l pc with a desi gnat ed ressure it can _renove the adheswe
sheet 429N$¢¢ m4t2heSEBB‘éFtF| upper 1qu1 crystal substrate 1b

adhesively. At this time, as above described convex and concave
surfaces and channels are formed on the adhesive surface of the

10 adhesive sheet 42b, there never occurs such a problem as the
reduction of adhesive force or the drop-down of the upper 1liquid
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 1b and 1la, and then the upper and lower



crystal substrate Ib (this renmoving nethod is hereinafter referreq tp aé§y%
as pressurizing renoving) (Step Sill). Then, the press shaft 48b ig I‘HJX/

up and set apart fromthe upper I|qU|9I crystal substrate |b (Step S112).
Next, the pressure 15 inside the chanber is recovered to the atnospheric
pressure, and the upper chanber unit 6 is noved up (Step 5113). The

remai ni ng cell pc can be renpved fromthe adhesive sheet 42a by noving up
the | ower press shaft 48a (Step 8114) After all, the lamnated liquid

over ConidgBie i Crdat il PuBRYRhRes’ i R84 da W <llanifaleh e S "

renovi ng the adhesive sheet 42b fromthe upper liquid crystal substrate | b
of the céesigaatgdaappd iedephiassers ol Shap enbodi ment is a pressurizing
removing 13 July 2006 39 process in which the press shaft 48b applies a

desi gnated présspoiteering dheheubppenteshsat ftierdth. thAetponatioring it is
all owed that the stop position of the shaft 48b is fixed tenporarily when

the presmaghehts ASHnadwestHewWppHttaaanicied:s stbke raiftesupperdadithdughyst al
substrate | b, and then the pressuring plate 7 is noved up and the press

shaft ?]48Qh|esvrlrgy,egor99\t'\%3éya{‘&*j'r?ﬂ?%ﬁfné& atét%%leeﬂ%b%reaﬂsiﬁ%%nhm ghe

| ength for novin e pressurizing plate der to renove the

adhesi ve s eg&gr ?‘%‘ gt)rgf:éghlé@_gotnhg |t2bgngngt ?r%g r(fgoghggu%ggmat hod is

her ei naf t'er STposl £ on

processing part, the image signals transmitted from the cameras
are processed and the position of the makers are estimated, and
then, a high precision positioning is performed by operating
10 finely the XY 6O -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 level 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



It will be appreciated that, if the surface of the adhesive sheet ]
partially separated fromthe adhesive sheet 42b and the upper |iqa#§My2006
crystal substrate Ib by ejecting the &; positive-pressure air or gas to the
surface of the upper liquid crystal Substrate b fromthe suction port 7d
and the open port 30b prior to renoving the adhesive sheet 42b fromthe
upper substrate Ib of the cell pc with the press operation of the press
shaft 48b, the substrate can be renoved only by pushing the press 20 shaft

crystal EinstTa Ula Ty Tl i 18uea thfyerht efhdend 12 o
the cell pc fromthe adhesive sheet 42a, it will| be appreciated that, if

the surfagshywn 4@ Bifesl VP shf@r tihe prPeral 1gusd paryd el subf it aadhesi ve
sheet 42a and the lower 13 July 2006 40 liquid crystal substrate |la by
ej ecti nglbhfoposng i Vire prekbwpe, the presmsshaft MBlsurd avevedd ddven | wmer
liquid crystal substrate |la fromthe suction port 7c and the open port 30a

prior tothéelidusthidiysapenhaby Qih%thoh%@ffg%&%&ihﬂj théBacthdeopubyd ) ate can
5 be renmoved only by pushing the press shaft 48a w thout applying any

excesgi v %%rt‘?l%sgﬁffé%c@ﬂ the %%ﬁégﬁ\é‘gfivdg&#e ggg'riﬁﬁtéf%s'éé'i’%gﬁ?st@raéé‘ t he

above e iments, 1n which't I's conposed of a single

dhesi it . i he .Si h b
To he | ahpri prcreldv i 3ERts ihHteg BrfESErs iy Tetsblelbe) st piar e 7

and the table 4 is larger, a plural of separated adhesive sheets nay be
provi dedtB% Hli?eg%lﬁ%ﬂ&é?g@flattﬁegp%%gwﬁdzPHgﬂblé‘tlé $tahg (Step 5110).

At this time, as the press shaft 48b presses down the upper 1liquid

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 lb (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 is 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 1lb of the cell pc, what is

described in the above embodiment is a pressurizing removing



the table 4. In addition, in this enbodinent, in which the adhesiv% h,ll'-i
mechani smis provided on the pressurizing plate 7 with the aid of Sridly 2006,
4 with the iron plates 41 and 41b, it és allowed that plate nmenbers such as
pl astic or ceram c may be provided iﬁstead of using the iron plates. In
this case, it is required to nake robust the nechanismfor fixing the plate
menber made 20 of plastic or ceramc at the pressurizing plate 7 and the
table 4. In addition, the adhesive nechanismin this enbodinment is also

realized as anot her thod jn which the adhesive nber is djirectl

b ovi dedPBACERE. it (T Ibs thflePEaBRe T2 Snet Sy SRELAFS! Ay Spatenatedyul y
2006 41 It is allowed that the actuator 44b enbedded inside the
pressuri Pragspratkeveldp fheceppeliiks wsate dimghdternatiyelydr it g a
plural of press shafts 48b. The actuator 44a enbedded insides the table 4

may be cahlogadedhat ttiee sstbpampastirtuiciniref Shhexdhafity 48beris nfigedFl G 12,
anot her enbodi nent of the present invention will be further described. In

this enbedhpephrilpewhenf tburpess Shatbes88Mmyves dowRs Namd SedhPacEEMOVi ng
t he adhesi ve nenber fromthe surface of the substrate is nodified. In the

0 OSSR SRc? | 11y} LIP busbbestlr pyRPerla DL StnL! 00
D Pt CEEAbRE RS B5epRiB Y Robrith bt BT ROt
down synchronously in the length equivalent to the length for
moving up the pressurizing plate 7, in order to remove the
adhesive sheets without altering their positions (this removing
10 method is hereinafter referred to also as position fixing
removing).

It will be appreciated that, if the surface of the adhesive
sheet is partially separated from the adhesive sheet 42b and
the upper 1liquid crystal substrate 1lb by ejecting the

15 positive-pressure air or gas to the surface of the upper liquid
crystal substrate 1b from the suction port 7d and the open port
30b prior to removing the adhesive sheet 42b from the upper
substrate 1b of the cell pc with the press operation of the press
shaft 48b, the substrate can be removed only by pushing the press

20 shaft 48b without applying any excessive pressure forced to the
upper liquid crystal substrate. When removing the lower liquid
crystal substrate la of the cell pc from the adhesive sheet 42a,

it will be appreciated that, if the surface of the adhesive sheet

is partially separated from the adhesive sheet 42a and the lower



stopper 53 provided on the pressurizing surface plate 7n of the 15 2006
pressurizing plate 7 so as to nove upward and downward feely insiaa*yﬁé
pressurizing plate 7. The support playg 57 is provided above the pin
support plate 55 (at the surface oppoSite to the pressurizing surface), and
t he adhesive nmenber 42 is renoved fromthe surface of the upper liquid
crystal substrate 20 with the press spring 48 pushing the surface of the
upper liquid crystal substrate 1 by neans that the support plate 57 pushes

the pin suppornt 51 an 50 _nmpunied at the
arve ot JEBBERCGRYERA LB dacd (R B PaPRE Lot g e wrthr TAES “rhe
bellows 58 is prOV|ded between the drive 13 July 2006 42 plate of the shaft
9 and t h@lhfyedachiRvehe G ULGAH ofakle %qwerpéégpﬂpecfﬁsﬁﬁfrﬁ%%tlﬁ%ereduced
pressure state inside the chanber even if reducing the pressure inside the
chanber . lanfremdihe guctilan peatt dended Gre iapern fonir dPadpdibsct hecthehe pin 5
support plate pushing shaft 51 and the upper chanber unit 6, which enables
t o mai nt pushfihg opdnaeilopresshritheiprtess shiade 4Ba, thanesstddeetadhe 4 side
has al nost the same structure as the pressurizing plate side. The

di ffegenpe Feihdd®nliyeBe Push ¥y tHe plaks sidier uBat Patnbhie Hpipreg 60 used
as the drive source for noving upward and downward the p|n support plate

pushi ng ﬁpﬂf%xc@%sf%é) Qﬁgr@tfg Seh°W§f1§ﬂ%”§§&? nﬁt Q%éﬁ%

al | owed at the cyI| s also provi
For the pigsedbia ng,P % e LhnddihEIHL! ednt %hr{%‘ﬁe tthe adhesive

member is composed of a single adhesive sheet, it is allowed

unlt

that, in case that the size of the substrates to be laminated
10 is larger, that is, the size of the pressurizing plate 7 and
the table 4 is larger, a plural of separated adhesive sheets
may be provided on the surface of the pressurizing plate 7 and

the table 4.
In addition, in this embodiment, in which the adhesive
15 mechanism is 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 members such as plastic or ceramic may be provided
instead of using the iron plates. In this case, it is required
to make robust the mechanism for fixing the plate member made
20 of plastic or ceramic at the pressurizing plate 7 and the table
4. In addition, the adhesive mechanism in this embodiment is
also realized as another method in which the adhesive member
is directly provided on the surface of the table or the

pressurizing plate.



15 stroke for the pin support plate pushing shaft 51 | arger by the1 v 2006
di spl acenent of the pressurizing plate 7 for its conpensation becadsly AN
pressurizing plate 7 noves upward and,downward in this case. As described
above, in this enbodinent, there is such an 20 advantageous effect that the
i ndi vidual drive source is not required to be provided for the individual
push pin, and that the configuration of the apparatus can be sinplified. As
descri bed above, in this enbodinment, an attraction and adsorption nechani sm

conprising a plural qf adsorption holes 13 Ju 2006 4 nd an. adhesi ve
support nechan#%rﬁsnéailﬁd"eéioﬁlﬁ SsithE ﬁﬁﬁﬁ@gorf%%l%ﬂ“%%d‘iegﬁe’&l%‘? et ovi ded
at either one of the pressurizing plate or the table, and the substrate is
attract cBreFuUELHbRIt BYALEsTWBAY RS SOREASHIEAd asuFpritned 9 mntide fR@Tospheri c
pressure, 5 the substrate is supported by the adhesive force even if the
attract i dgiaimng &dpdnbahg f goss stahaliésr£8lcathe acthetpro¢és emiefddestiuci ng
the pressure inside the chanber, the substrates are |am nated by pressing

the subsingi@ssithaatdbieghaidbeashttigube@Inuthel £Mellaprd rfudlde., after
| am nating the substrates, 10 the adhesive nmenber is renoved fromthe

surface of theydam pat %@fewlﬁgr %egn@y US| nggh%rr SﬂBééhE!ﬁeH%C@ﬁfﬂt?é“

conprising a plural “of pushing shafts provi at the pressurizing plate
i bed ininq%th of the attractive 15

R i G e e R

In this embodiment, the configuration of the removing
mechanism for removing the adhesive member from the surface of

the substrate is modified. In the removing mechanism in this

10 embodiment, the pin support plate 55 (fixing plate) on which
a plural of press pins (press shafts) 48 extending toward the
pressurizing surface are provided are fit with the press spring
support pin 56, the press spring 54 and the pin support plate
stopper 53 provided on the pressurizing surface plate 7n of the

15 pressurizing plate 7 so as to move upward and downward feely
inside the pressurizing plate 7. The support plate 57 is
provided above the pin support plate 55 (at the surface opposite

to the pressurizing surface), and the adhesive member 42 is
removed from the surface of the upper liquid crystal substrate

20 with the press spring 48 pushing the surface of the upper liquid
crystal substrate 1 by means that the support plate 57 pushes

the pin support pushing shaft 51 expanded by the cylinder 50
mounted at the drive plate provided at the shaft 9 driving the

pressurizing plate. The bellows 58 is provided between the drive



liquid crystal substrates can be supported w thout displacenent eW%QhﬁJZé&?
pressure of the chanber is reduced while the liquid crystal substrate
supported under the atnospheric pressg%e, and a high-precision |amnation
wor k can be established, and that 20 the adhesive nmenbers can be renoved
fromthe surface of the Iliquid crystal substrate after the | am nation work
is conpleted. In the above description, it is assuned that the substrate

is used for the liquid crystal display apparatus, but it is 13 July 2006 44

apparent _t hat e, present, i gventi can lied to the . substratgs used
for the Bﬁ%gﬁaggig ?a§53%5 gl%E%rgﬂ?uﬂPﬁggcéﬁ%%befEi) Yﬁ%%?dva %%afgtus and
t he assenblg_gigcess of, those displa apparatus. 5 According to the present
i nvent i oROSPLPKL| Fopda it e dr eRuF et hBrRERHESc SHASYTy DR st hGilure in
the vacuum processing environnent can be prevented even if the size of the
| i qui d cehamhkprsguenr aferedeoing thegeressdret sns hiekhle schameeresIisnal | er,
and that the liquid crystal substrates can be 10 |am nated with high

preci si oaddAttibaygbhéheepl asenmber rB/Erils adsbaprbeeded| basweahethansin
described with respect to exenplary enbodi ment thereof, it should be

underst ogdppyrthpsatekphsfdngnshAetasti hhatthbeuphor edRhMBeANGnYAr OUs ot her
changes, om ssion and additi ons 15 may be nade t%ereln and thereto, wthout

?ﬁga” I NgHEERAR AL e SRS hh 1 A0S RAHPE rRlaulRl PEESERt 'SP A8 qaLNERET O €.

chamber.
The table 4 side has almost the same structure as the
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



present invention should not be understood as |limted to the spechhkf
enbodi nent set out above but to include all possible enbodinents ié*¥%399
be enbodied within a scope enconpassegh 20 and equi val ent thereof with
respect to the feature set out in the appended clainms. 13 July 2006 45 WHAT
IS CLAIMED IS: 1. Aliquid crystal display apparatus manufacturing nmethod in
whi ch one of a pair of |liquid crystal substrates to be lamnated is
supported by an adhesi on and support nechanism nounted to a pressurizing

pl ate, t ot her, .of _t. g L guid crys . substrat 0 | am nat ed,
on mhichQ§% égeaggngg%D%hpgﬁyﬁiééﬁﬂ c%%%t%?$f%8d$o%8§§%i€? éﬁﬁﬁé&ted on a
table, apd the pair of liquid crystal substirates face to each other and are
| ami nat cEOBE AT A S AGeRTO HLARS R R LENERETI P L FR® PHES SOH 47 1A 4

crystal substrates wth a narrowed gap in a reduced pressure, wherein the
one of thbkapaior bheltahliay angdsihe subBsrageess ad taactest 2ud svwbrarsteded to
the pressurizing plate by applying an attractive and adsorbing force in an
at nospheas owwe il essadherad apdnspppbdrtadconmadatd tag spheadie pressmrder of the
adhesi on and support mechanism of the pressurizing plate is naintained in

a negal i ¥Re PE@SSLESLEL B EsUPpor €44 NBF I AKbRTPOr Y el ihec e of the
pair of liquid crystal substrates is supported by the adhesive nenber by

oPer oL 85 ERCEINEoA09 A0 tPRg IoPeE ety M L are St ety (o1

of the adhesive er ont _ _ crystal substrates
Crystal of S s dPR eRET ARG AU BRRR P e ShE, SR RGP &P A% whorei n
after supporting_ the one of the pair of liquid crystal substrates with the
adhesi veldBipaked by pressing the substrates in a ‘designated reduced
pressure level, and finally, after laminating the substrates,
10 the adhesive member is removed from the surface of the laminated
substrates by using the removing mechanism comprising a plural
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 liguid
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



of the adhesion and support mechani sm and | am nating both the quu,l'r3d -@r)ﬁﬁbé"l
substrates with a designated applied pressure, the adhesive menmb +
renoved froma surface of the one of 4j4he pair of liquid crystal substrates
while or after twisting the adhesive nenber. 13 July 2006 46 3. Aliquid
crystal display apparatus manufacturing nmethod according to claiml or 2,
wherein both the liquid crystal substrates are lam nated within a chanber
with its designated reduced pressure |evel, and next, after maintaining the
chanber t msphe i.t.Lo S i th he

adhesi ve %@%%en%l S fag!r]m%l(lla% E??g%hitheqn%r alcz1 oﬁgé%heg g%lfcl%t%h”g%aﬁrl of
liquid crystal substr s vin adhesi on and support nechani sm
whil e caé‘?}sl1 AGratEPaLy ?lrn GFB gem 8%&%@/ B t?ﬂeecﬁ%éjs‘ﬁ&rﬁ%ﬁe’ﬁ?ﬁte to be
exerted. 4. A |Iqlld crystal display apparatus manufacturing method in which
one of a(P&i)rdigplay geparaitystand shiesagsenisly priocesswhihose dispbpwrt ed by
an adhesi on and support nechani sm nounted to a pressurizing plate, the

ot her of apparpaus.of |iquid crystal substrates to be lam nated is supported
on a table, and the pair of liquid crystal substrates face to each other

and age | am najgdobdiag adbesithe agarisditaceihvhteidher pf tdhgl pai peof
liquid crystal substrates with a narrowed gap in a reduced pressure

envi I ONTEBbrBASLEL it 0BficOhakid Al ialy | hAULLLET ¥3ial BUN 1 ahes 1S

support an a heS|ve me the a on and support nmechanism the
adhesi ve_nenber bein uded in t ai ned ﬁg‘ a negatl ve

e our cvACHEE wrSeeds LA AT hAl: SR8 be R SyartE bRER o rhelRlz8 | VS,

liquid crystal _substrates, the adhesive nenber is noved away. fromthe one
of the pRLrths lPﬂH&ﬂ&W%}%ﬁ%?“?&B§?F§t%¢?‘ﬁ%% laggegnd &GISttli’/\HF'F%esﬁr after
being twisted. 5. A liquid crystal display apparatus manufacturing nmethod
accor di ngeromesasmalilenhexnd Ahad thenbequidanys bl subsd tdesecsai be
substrates is depressurized to a designated reduced

10 laminated with high precision.

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 understocod 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.



pressure | evel, said pressurizing plate is operated, said substrat«%}ﬁlﬁezoo6
| am nat ed by squeezing an adhesive agent placed on either one of iy
substrates, said chanber is pressurized up to such a reduced pressure |eve
as required to enable to support said substrates by attraction and
adsorption, positioning nmarkers are observed in an attraction and
adsorption state, an applied pressure is applied to said pressurizing plate
while positioning until a designated applied pressure |evel is attained,

and then said adhesive 13 July 2006 47 nenber is tw sted and noved away from
the one of the substrates. 6. A subst#ate assenbly apparatus, conprising a
pressuri zing plate for supporting one of a pair of liquid crystal

subst r at eWHAT IseClLANMPBtISd, an adhesi on and support nechanism nounted to
said pressurizing plate, and a table supporting the other of said pair of
liquid crystal substrates to be lamnated, in which a gap between said pair

of substrates  i; r i ﬁhﬁp' l.easte eit her
of said plr' elgzlﬂ{rni%zcir g lpﬁ%@% g%g%tgﬁnéﬁ%fg% é, gﬁgbgg{l{% lgu E?er gf gspea grr(;ef

| ami nat ediguid kryatal substsiesetoaberdamphteded pparted bpsin odiesionf ashisebpoubst r at es
in a reduce ressur t nosphere, . wherein sajd pressuri zi pl.ate is

b ovi ded THEARET pRAVHF 1§ 2o Prestieringo b te”plhen B Ateuret ! Boldgkitsee
pressur e sagdtat@Mo bbearRinte@f orf Which R SHE@BRSatdint BERQRY cB4RPY dropf@, RNE
thereof; and a gas flow channel is provided, said gas flow channel

connect i rigpraiied osrctablsnagsbthe pairofdiqushanistploubstratesyiacecte eash athivegnd arerenber of
i d adhgs] . j | S i g t nbl
sald a qﬁﬁ]%’ﬁteﬂgx&na}“?@%%%% IH%&)E %ﬁﬁ\xﬁd“oh %nhé}od'i{dtﬂ% gﬁﬁj of Tlﬂufgncgyﬁglu%g%tfatte%s Senbl y

appar at us accor erein sai esl 0 mechani sm
has a driwieh aeartoavedap firod rddutest progurenahereivi ng sai d adhesi ve nenber away

o e one e PR 2 s PR S AP A DRl ey O
sai d tabl@essurizing plate by applying an attractive and adsorbing force in an atmospheric
pressure;
an open port, accommodating an adhesive member of the adhesion and support
mechanism, of the pressurizing plate is maintained in a negative pressure state for
attraction and adsorption; and
the one of the pair of liquid crystal substrates is supported by the adhesive
member by operating the adhesion and support mechanism for exerting an adhesive force
of the adhesive member on the one of the pair of liquid crystal substrates with the open

port maintained in the negative pressure state.

2. A liquid crystal display apparatus manufacturing method according to claim 1, wherein
after supporting the one of the pair of liquid crystal substrates with the adhesive member
of the adhesion and support mechanism and laminating both the liquid crystal substrates
with a designated applied pressure, the adhesive member is removed from a surface of
the one of the pair of liquid crystal substrates while or after twisting the adhesive

member.



9. Aliquid crystal display apparatus manufacturing nethod in whi Ch1a30.ﬂﬁy950€

pair of liquid crystal substrates to be lamnated is supported by
pressurizing plate, the other of the pair of the liquid crystal substrates
to be | am nated, on which an adequate anount of Iliquid crystal is dropped,

is supported on a table, and the pair of liquid crystal substrates are
faced to each other and | am nated by an adhesive agent placed on either of
the pair of liquid crystal substrates with a narrowed gap in a vacuum
wherein the one of 13 July 2006 48 the pair of liquid crystal substrates is
attracted with a negative pressure sufpplied through an attraction and
adsorption hole and is supported by an adhesi ve nenber having a convex and
concave surface and renovably nounted to the pressurizing plate, and after

| am nat i riy Aditidtagstd]idigplay ppystal manidsturigeaethbd acadiag ity elaife nbex 2,i S
removed from.a |Igl;ljl ﬂ‘gcr ystal substrate ﬁ)y ext nding at | east one or nore

pushi ng nEFERR bot uid ?ré@téhls‘l‘tﬂrﬁtﬁs Fréatan IP?’FC PYEHN £ % cpgabert with I"fsqw d
crystal u cryst displ S turing

met hod accgg%ﬁ&%}g%%&%‘ a"% msglg le\s\lﬁlera)ell;a nl:i)étx eéd?;ét?h@%il g"‘?’ﬂﬁ?\?‘ga‘ih@’@g ?Il?qahll

crystal sanhsslphamcesonchtmubp@msamzlu;g the czlﬂnhben, olma hdheaidth as¢malger e mbreovedount ed to

the tabl ti th. th d ta bstrates, th
addi 1 ondl A HESFUB<RAIDEr 6 TelPovEl PF A TV Seryes BY GUIE i o by

causi ng aidhéstas indBippoft MBEHANRMSWhilg cmrﬁgeé PRSI tdcd bﬂ)vlidi:@ B tHe pr Ot rude
fromthe surface of the other of the pair of liquid crystal substrates in

order to RiesSwizingeplatetiebe exertelher eof . 11. A substrate assembly apparatus in
whi ch one of a pair of substrates is supported at an upper area of a vacuum
chanber, the other of said pair of substrates to be lamnated is supported
at a | owet. Aaligaidadrysali displac apparatisambaufactariy mathdd Subetictabes of agairtef each

other and are la ted wt n adhesj ve agent placed on at ] east either of
sai d sub {q,ug{ ééysiawség “ia&eau@eg 3?@@&&9 e'SaiiihB epg i eNCSIPaf b ERREN sai d

subst r at §RedhafisAWRHuntEP P d ?fe@ﬁlrlzﬁlgpﬁlﬁés Wd &ihBY oP|tRE $aRtNsk Aqhialdrpstadapted to
support the one of the substrates and
substrates to be laminated is supported on a table, and the pair of liquid crystal substrates
face to each other and are laminated by an adhesive agent placed on either of the pair of
liquid crystal substrates with a narrowed gap in a reduced pressure environment, wherein
the one of the pair of liquid crystal substrates is supported by an adhesive member
of the adhesion and support mechanism, the adhesive member being included in an open
port, maintained in a negative pressure state of the pressurizing plate; and
after laminating the pair of liquid crystal substrates, the adhesive member is

moved away from the one of the pair of liquid crystal substrates into the open port while

or after being twisted.

5. A liquid crystal display apparatus manufacturing method according to claim 4, wherein
a chamber formed so as to house said substrates is depressurized to a designated reduced
pressure level, said pressurizing plate is operated, said substrates are laminated by
squeezing an adhesive agent placed on either one of said substrates, said chamber is
pressurized up to such a reduced pressure level as required to enable to support said
substrates by attraction and adsorption, positioning markers are observed in an attraction
and adsorption state, an applied pressure is applied to said pressurizing plate while

positioning until a designated applied pressure level is attained, and then said adhesive



the other thereof respectively; a plurality of adsorption holes mhugh Bﬁjébs
pressuri zing plate has, attraction and adsorption being perforned HP %
said plurality of adsorption holes with said chanber nmaintained in an

at nospheri c pressure; an adhesion and support mechani sm havi ng an adhesi ve
menber formed in a sheet so as to be added to and renoved from said

pressuri zing plate; and a renovi ng mechani sm conprising a substrate pushing
shaft for 13 July 2006 49 renovi ng said adhesive nenber fromthe surface of
the one of said substrates supported by said adhesi on and support nechani sm
by performing said attraction and adséfption and a drive nmechanism for
driving said substrate pushing shaft. 12. A substrate assenbly apparatus
according to claim 11, wherein an adhesion and support nechani sm and a

renovi ng meabeid sVidted MY msvdithway Jtopsthe dheofihis butgaghaft and a drive
mechani sm for driving said pushing shaft are provided which are suitable for
said table. 13. A substrate assenbly apparatus according to claim1ll or 12,

wher ei n i i 0 q i LS i ai d
nihest ve Tl RRaS R B AHAROL im RGNSl Sing DO r b ertd B o021 I
est abl i shepaibyf hquidgnestal obattated to be danidated emsadhesipmgnd phtoet mechaaisoh t abl e.

14. A substratge assenbly.appayratus, a rding.to.clajm1l or 12,..wherein a
penet r at I BITPQRPTES I BEAlet 330 P HPPEUTE EEe Ge e Sl Ao
nmechani smarpidr fib&aited ®UBS ldndih&ed, PidSWhiol aSEaf betWbers 8didl Ja@ONV bubdtrAfRC AN sSM can
nove. 15. A substrate assenbly apparatus according to Claim1ll, wherein a

suct i on pPHIOWEGDY acirivieaeechagjsm mepuntrsddp Bt Iegstaiberaafiserd pressprigiog el and sai d
pressuri zing, gl ajg cfﬁ-@%uﬁst&%g}é %hhr?a‘?ed Wl %1 fdilesidl %ée%?bla@&i &gt 1848 Q1P! N9
operation I's provided at sal adanesi on and suppor
of said substrates in a reduced pressure atmosphere, wherein
said pressurizing plate is provided with a plurality of suction ports through which
a negative pressure acts on the one of the substrates to thereby support the one thereof;
and
a gas flow channel is provided, said gas flow channel connecting said suction port

to an open port in which an adhesive member of said adhesion and support mechanism is

contained.

7. A substrate assembly apparatus according to claim 6, wherein said adhesion and
support mechanism has a drive mechanism for twisting and moving said adhesive

member away from the one of the substrates.

8. A substrate assembly apparatus according to claim 6 or 7, wherein an adhesion and

support_. mechanism is mounted to said table.

9. A liquid crystal display apparatus manufacturing method in which one of a pair of
liquid crystal substrates to be laminated is supported by a pressurizing plate, the other of
the pair of the liquid crystal substrates to be laminated, on which an adequate amount of

liquid crystal is dropped, is supported on a table, and the pair of  liquid crystal
substrates are faced to each other and laminated by an adhesive agent placed on either of

the pair of liquid crystal substrates with a narrowed gap in a vacuum, wherein the one of



mechani sm so as to connect continuously to a surface to be used fog
attracting operation on the one of said substrates in association iy 2096 ¢
suction port, and an adhesive nenber is so as to extend outside fromsaid
penetration hole. 16. A substrate assenbly apparatus according to Caim 11,
wherein said renoving mnechanismis conposed of a fixing plate provided with
a plurality of pushing shafts and a drive nmechanismfor driving said fixing
pl at e.
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the pair of liquid crystal substrates is attracted with a negative pressure supplied through
an attraction and adsorption hole and is supported by an adhesive member having a
convex and concave surface and removably mounted to the pressurizing plate, and after
laminating both the liquid crystal substrates, the adhesive member is removed from a
liquid crystal substrate by extending at least one or more pushing member from the

pressurizing plate in order to push the liquid crystal substrate.

10. A liquid crystal display apparatus manufacturing method according to Claim 9,
wherein the other of the pair of liquid crystal substrates is supported by an additional
adhesive member mounted to the table, and after laminating both the liquid crystal
substrates, the additional adhesive member is removed from a liquid crystal substrate by
causing at least one or more pushing member mounted to the table to protrude from the
surface of the other of the pair of liquid crystal substrates in order to push the other of

thereof.

11. A substrate assembly apparatus in which one of a pair of substrates is supported at an
upper area of a vacuum chamber, the other of said pair of substrates to be laminated is
supported at a lower area of said vacuum chamber, and said substrates face to each other
and are laminated with an adhesive agent placed on at least either of said substrates in a
reduced pressure atmosphere with a gap between said substrates narrowed, comprising:

a pressurizing plate and a table adapted to support the one of the substrates and
the other thereof respectively;

a plurality of adsorption holes which said pressurizing plate has, attraction and
adsorption being performed through said plurality of adsorption holes with said chamber
maintained in an atmospheric pressure;

an adhesion and support mechanism having an adhesive 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
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removing said adhesive member from the surface of the one of said substrates supported
by said adhesion and support mechanism by performing said attraction and adsorption

and a drive mechanism for driving said substrate pushing shatft.

12. A substrate assembly apparatus according to claim 11, wherein an adhesion and
support mechanism and a removing mechanism comprising a substrate pushing shaft and
a drive mechanism for driving said pushing shaft are provided which are suitable for said

table.

13. A substrate assembly apparatus according to claim 11 or 12, wherein said adhesion
and support mechanism is so configured that said adhesive member is bonded to an iron
plate and that a support action is established by a magnet mounted to said 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 said adhesion and support mechanism where said substrate

pushing shaft of said removing mechanism can move.

15. A substrate assembly apparatus according to Claim 11, wherein 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 the one of said substrates in association with said suction port, and an adhesive

member is so as to extend outside from said penetration hole.

16. A substrate assembly apparatus according to Claim 11, wherein said removing
mechanism is composed of a fixing plate provided with a plurality of pushing shafts and

a drive mechanism for driving said fixing plate.



