; e3eool 4Z6TI DESCRI PTION Liquid Crystal Panel, Liquid Crystal Panel
Fabrication Method, Liquid Crystal Panel Fabrication Apparatus, 5 and
"Polarizing Plate Sticking Apparatus Technical Field The present invention
relates to liquid crystal panels (also referred to as "liquid crystal

di spl ay panels"), nethods of fabricating the sane, and S used
to fabricate the sanme. Furthernore, the present inventi Mﬂﬂﬁ@m‘@mmﬁ
apparatuses used to stick a polarizing plate and partic

apparatuses used in a liquid crystal panel fabrication proc&s¥*o stick a
pol arizing plate that is supplied in a roll. 15 Background Ar neral a
liquid crystal panel has a structure formed of two gl ass ﬁ‘wmﬂm Mﬁ\ﬁ\@@stacked
one on the other in parallel and sty Eﬁqt vvithap snmal |
gap posed-therebetween and filled vi |qU| crystal. As a wendbd of
fabricating such a crystal panel, a conventional, general 20 nethod will be

described with r nathin
filmtransistor ?(g%ar@ﬁ’agg P4 tr%@nﬁ%rg@% a co#ébﬁ?&ﬁ%rm? gg)ﬁ gl ass
substrate 102 are to be IéﬂBBi(%F Eﬁﬁ'ﬂﬁ’@ @t4P3 i s arranged on

one of the substrates. Inahaa)dfaﬁzm%@mc@rmichngﬁ'ﬁp@h«aﬁgs substrate 101 has
a surface with sealing agent 103 adhesively fixed thereon. 25 Sealing agent

103 is arranged in a frane to define a region to serve as a space confining
liquid crystlachpheddiielfter referred to as a "liquid crystal cell" It is)

).
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and 102 areqrﬁg‘?‘iss&o\ﬁttﬁi‘ %rbzégﬁp:l%t& aaﬁ%FuP@b?%WQ%P ounded by sealing
agent 103. Thus, as shown in Fig. 27, a panel 114 including a liquid

crystal gellg d;ﬁ;k%r |ned Panel 114 is accommpdated 5 in a vacuum
appar at us an wla crystal cell 115 has its interior and ext eri or bot h

vacuuned. Then, gemenal adiquid crpsal panel has @ stafctwesifospnegho lags of
seal i ng age%b%%té sﬂdﬂ@ﬂ 8€ onlé &‘h‘eg ift Fﬁﬁéﬁél qﬁ?ﬂﬂk ;:i%‘%

apparaius’s |nterna ere I's gra retur eri ¢
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i ntrodu in a us
f111ed @bt h Pethadivil 5@3’*5# t}b§%‘%‘ﬂ%‘fﬁe|t3%§§a#ﬁy§3 " 45 Sopp i e

ul travi ol et 2Gwhan arthin ﬁimrt,ran&sbcpp(l’]] glass sulmtratEGIO ]Uandamaldneﬁlter

radi ation i 0 set to
seal liqui ds(cr )gb%e%bﬁﬁréﬂe ]gf% L quli dﬁéggéfsc?gf)é&ﬂ P %%gaﬁﬂg%kg}{vrllb%é%\el 114,
as shown in amrgng edon pagf the substrates;cilnrthe Figr 26 exammnle; BFAglasvne si de
with a ter msmﬂstﬁ%t1oqma(srwgu§ﬂaewﬂeg@ﬂ§&gi agd®t 108 adhesiveliafixethéddna

- pr obe pi nnect ed, an |ns ectipn.is c ucted., If, the inspection
does nolzgr e\s;%‘%%?" %n]cf#:’e?l?”cr?ngﬁ HoRragtety e IRBORIBSPTYRI2P A a sheet
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fabrication Jre
an opening to serve as an inlet 116. TFT and CF glass substrates 101 and

102 are substrates having a large size allowing a plurality of crystal panels
30 to be provided therefrom, and on the substrate a plurality of sealing agents
103 are arranged. Sealing agent 103 is thermosetting resin or the like.
TFT and CF glass substrates 101 and 102 are stuck together by
sealing agent 103 and heated to allow sealing agent 103 to set to provide a
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represented in a flow chart, as shown in Fig. 31. In Fig. 31, at the step
of sticking a polarizing plate a liquid crystal panel is conpleted. Note
“that 25 Fig. 31 also shows a process perforned after the liquid crysta
panel is conpleted. Mire specifically, by connecting a flexible printed
“circuit (FPC) to a termnal portion of the liquid crystal panel and
attaching a backlight and a case, a liquid crystal display device is
obt ai ned. However, the polarizing plate nust be stuck slowy to prevent 30
generation of static electricity. For exanple, sticking a single plate
requires a time of approximately 8 to 10 seconds. In particular, a snall
size liquid crystal panel used for exanple in nobile phones is produced by
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dividing a single, large format glass substrate to provide several hundreds
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substrate for exanple as disclosed in Japanese Patent Layi ng- Open No.
60192914. Furthernore, an el ongate pol arizing plate has been stuck on a
"gl ass substrate by a nethod for exanple as disclosed in Japanese Patent 15
Layi ng- Open No. 1-260417. Japanese Patent Layi ng- Open No. 60-192914

di scloses that a rolled polarizing plate is unrolled and a liquid crystal
di splay panel is stuck directly thereon and subsequently the polarizing
plate is cut. Wth this method, however, the polarizing plate has a | arge
portion wasted. 20 Furthernore, a portion unnecessary as a liquid crystal
panel woul d al so have a polarizing plate stuck thereon, which renders it
difficult to performa subsequent division step. To produce a transm ssion
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liquid cr yst a rovi I clen odu crystal
panel . significantly reduced cycle time of the step of st1ck1ng the polar1z1ng plate.
More specifically, it is significantly effective if a collective polarizing
30 plate can be stuck for example on a glass substrate divided in an elongate
geometry to facilitate the step of introducing liquid crystal, a large size
substrate formed by introducing liquid crystal in droplets and sticking
substrates together, or a similar substrate. For example from a glass
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-5 In the present invention preferably the first substrate has a term nal
portion protruding outer than the second substrate. The first substrate has
"a surface with the polarizing plate stuck thereon. The pol arizing plate

al so extends on a back side of the termnal portion. Thus the polarizing 5
plate is stuck collectively on a large format substrate formed of
substrates stuck together and then along a line to be followed for division
the polarizing plate is scraped off and then the substrate is provided with
a crack and divided into individual liquid crystal panels. The liquid
crystal panels can be fabricated effectively. 10 To achieve the first

obj ect the present invention provides a nethod of fabricating a liquid
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di sposed t hebtaimedpand|vlyémg rolaxeimgiplate s starck cmnthehglass ssbsatsstrat e

downwar d 1 015k old18e BFRBD 81700 thAPR'AR be §Mcﬁ RalietEidyl> Pl ate
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Laying-Open No. 1-260417 if the substrate and the polarizing plate are of

30 large size a pneumatic chuck mechanism moving the elongate polarizing
plate and a press for half-cutting are spaced wide apart and consequently
the apparatus itself would have a significantly increased size
disadvantageously.



20 seal i ng agent di sposed thereon; nmeans for overlaying a second substrate
on the first substrate downward to stick the substrates together; neans for
"sticking a polarizing plate on an upper surface of the first and second
substrates; and neans for collectively dividing the first and second
substrates and the polarizing plate. Substrates of a |large format can 25
collectively be stuck together to forma substrate fornmed of the stuck
substrates and including a plurality of liquid crystal cells and a

pol ari zing plate can collectively be stuck thereon so that a | arge nunber
of liquid crystal cells can efficiently be produced. To achi eve the second
obj ect the present invention provides an 30 apparatus sticking a polarizing
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25  liquid crystal panels. The liquid crystal panels can be fabricated
| effectively. '

In the present invention preferably the sealing agent continuously
surrounds an entire perimeter of the liquid crystal layer. As such, a large
format substrate having a surface previously provided with a sealing agent

30 forming an enclosure that has received liquid crystal dropped therein and
another substrate can be stuck together to collectively fabricate a plurality
of liquid crystal cells to provide an efficiently producible liquid crystal
panel.



Fig. 3 is a partial cross section of the liquid crystal panel in accordance
with the present invention in the first enbodinent; Fig. 4 is a second
“illustration of the nethod fabricating the liquid 5 crystal panel in
accordance with the present invention in the first enbodinent; Fig. 5

Il lustrates equipment for performng the step of sticking a polarizing
plate that is enployed in the nethod of fabricating the liquid crystal

panel in accordance with the present invention in the first 10 enbodi nent;
Fig. 6 illustrates a first nethod of exposing a term nal portion for

I nspection in the nethod of fabricating the liquid crystal panel in
accordance with the present invention in the first enbodinent; Fig. 7 is a

D oW Of DS Bl S AU Blore A1 P L RS A HE: SQSRAT he

-met hod of fabrica n accor
present i nvarrtion pn@tmthnguotust,erﬂm wqondmuj)stmtm I@bﬁrﬁﬂsé§uhSt§éEQ)nd

Tobr s cat ) ng Tch pexfhck 3t ML Bpéﬁnilﬁg.ﬁ%géec%t%*iﬁ%*e&% g BolARIaRE phite
vent on | B exeIdeorAbE r?éffﬁ Sy Grgingl PoTHR.r AIbeS He RPEFARE hod of

F?( pofsljng 5a :Iﬁlﬁf@ ﬂﬁétlubh rcb]l@(ftl\fegy onns Inifgiat hlfOﬂmaf\sﬁbﬁrﬁﬁi f(b@ﬂldtdf off saﬂfstlﬁltézs ][l_g t Pe
iquid crys nel.in agcordance w senf i nyentionin the firs

engodi man%/; “I%PE)]? 9gether ﬁgfclctgﬁgsaﬂgﬂ% |ap1?fé‘?1 5%?01@’ (i)forﬁ %ﬁlscl% n@? ep of

di vi di ng t hatolasizargplateds serapbé ofand dhed thabubmatmg providedywith gryst al
RAnel 1 2° AR RS M theh E&?gm&gmagmvc% Lahanid, "emie fighi €ERRGAIT=N:

Fig. 11 is a"pérs exe used 1 n the net hod
of fabricat ma}lﬁlheanub@dabn@a;%i eqiivedy. in accordance with the present

inventiqgp in the T¢ aahe%mﬁémgflabjeaal ?esbﬁt &\F@ftﬁﬁ?ﬁfdﬁ&eé/b%ﬂfodaof
second exenp

crystal pan a%mabz@%o; hﬁi}e CKIMQF‘P] H?‘féﬁ p¥ ‘é‘%{"g tﬁi\?é%glr’%gﬁtﬁogﬂﬁlgehﬂ‘é&w |
]?;TE;)?L;T?P; t Egtall)fﬁ 4 $irst @b&ra\fde;ﬁr/geafﬁ nggﬂglgltfggééiﬂﬁde ¥eEdnk Iéntcfb%emmg)d of
i nventi on F]rrS qg ‘ﬁﬂ% gﬁé‘ﬁfeoqiloﬂ er]flfnf%aase?‘?rb‘wfu%t&feo& %%\meel-
cutter used substi‘m;enhivdfmdarﬁ to stick the substrates together; sticking a polarizing
15 plate on an upper surface of the second substrate; and collectively dividing
the first and second substrates and the polarizing plate. In accordance
with the present invention in fabricating a liquid crystal cell and sticking a
polarizing plate a large format substrate including a plurality of liquid
crystal cells can exactly be used to collectively do so. Liquid crystal cells
20 can effectively be produced.

In the present invention preferably the step of dividing forms a
groove in a surface of the polarizing plate to expose a surface of the first
and second substrates at the groove and thereafter divides the first and
second substrates. This can prevents the substrate from cracking at an

25 undesired position and the polarizing plate from undesirably peeling off.
The substrate can efficiently and accurately be divided into individual
crystal panels.

In the present invention preferably the step of dividing is preceded
by the step of collectively inspecting liquid crystal cells defined by the

30 sealing agent, via an interconnection electrically connected to each liquid
crystal cell for inspection. Conventionally, individual liquid crystal panels
are each inspected. In the present invention, a plurality of liquid crystal
panels can collectively, simultaneously be inspected. This can provide a
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fabricating the liquid crystal panel in accordance with the present

invention in the first enbodiment; 5 Fig. 15 is a third illustration of the
‘nethod fabricating the liquid crystal panel in accordance with the present
invention in the first enbodinent; Fig. 16 is a fourth illustration of the

met hod fabricating the liquid crystal panel in accordance with the present

i nvention in the first 10 enbodinent; Fig. 17 is a flow chart of the nethod
of fabricating the liquid crystal panel in accordance with the present
invention in the first enbodinent; Fig. 18 is a flow chart of an exenplary
variation of the nethod of fabricating the liquid crystal panel in
accordance with the present 15 invention in the first enbodinent; Fig. 19

hcbor dance APARCETisp el it b firdabR: BRI creRRLbERLE °F BPPRIGLUS I
si de view of a | ilguhe megentinventien neferably thmetepwitinspemtimmispr esent
sectton of BEadrlieafEPai Hepof ovblayiite hidhoRiel it divp RELACKIRG, Br 05
invention in the Iprﬁh%ﬂ@ﬁ%dﬁ%ﬁtlpnmr@ferﬂg?y gb‘? %@@rﬂflsmép%fgﬁg%ﬁt of one
enbodi _rreaF gr%qrﬁ@@%ftéf fige ﬂi_egtdf stickg.ng appalr atus of the present
hpparat s of t he prbeaesenpmtERbRR ey PR isinthauthE 3 6 1Y
si de ;/: g\r/]v iofeprs:i_n}gfa terringiinra) pptti@e psovidedrag the ;fm_sasubstm‘atet.PéP}FiS@é]@ms a
reent LoD | el I IRTBRGL TR BBl nen s b g eiabarhe 10
Fig. 26 is signalsorian ipspectiobeanbe supplisdsosts todpeilitate e MIPPHIPR-
' 10 In the present invention preferably the step of exposing is performed
in the step of overlaying by displacing the substrates from each other. A
terminal portion can be exposed without dividing the substrate.
In the present invention preferably the step of exposing is performed
after the step of overlaying by dividing and partially removing one of the
15 substrates. This ensures that if substrates of the same size are stuck
together the terminal portion can be exposed at a desired position.
To achieve the first object the present invention provides a liquid
crystal panel fabrication apparatus including: means for dropping liquid
crystal on a first substrate at an upper surface inside regions enclosed by a
20 sealing agent disposed thereon; means for overlaying a second substrate on
the first substrate downward to stick the substrates together; means for
sticking a polarizing plate on an upper surface of the first and second
substrates; and means for collectively dividing the first and second
substrates and the polarizing plate. Substrates of a large format can
25  collectively be stuck together to f_orm a substrate formed of the stuck
substrates and including a plurality of liquid crystal cells and a polarizing
plate can collectively be stuck thereon so that a large number of liquid
crystal cells can efficiently be produced.
To achieve the second object the present invention provides an
30 apparatus sticking a polarizing plate, including: means holding a roll of a
polarizing plate formed in a strip; means cutting in a geometry of a liquid
crystal substrate the polarizing plate continuously extracted from the roll;
and means sticking on the liquid crystal substrate the polarizing plate cut.
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crystal panel in accordance with conventional art; Fig. 27 is a plan view
of substrates stuck together, as obtained in the -10 course of the nethod
~of fabricating the liquid crystal panel in accordance with the conventi onal
art; Fig. 28 is a second illustration of the nmethod of fabricating the
Jdiquid crystal panel in accordance with the conventional art; 5 Fig. 29 is
athirdillustration of the nethod of fabricating the liquid crystal panel
in accordance with the conventional art; Fig. 30 is a fourth illustration
of the method of fabricating the liquid crystal panel in accordance with
the conventional art; and Fig. 31 is a flow chart of the nethod of
fabricating the liquid crystal 10 panel in accordance with the conventi onal

art. Best Vo obBhr RiIiuaGoRliubE ekfifery 4 pOLiARK piaROHI MRMorhksfiad of

Fabri cati on 15 ence to(ﬁ*g ﬂa&ﬂ tp sen I.nvent.

first embodi FEW COMQRSlY £xinagiadiirom amg S1131tB8 mOLaiPiRg MEth b tBS vi 1 |
bebd?sc [ l bi éwmajryl@ftaeliqmumrys@u Is')\a/gsﬂiﬁfe gl ’Bl?rs (ﬁiiiltmblsma?e wénmkobxcgh?l atss
substrate re.specifica ef or substrates
are stuck t uuaerySE SRS B b G EERE Flemns e the et Renmifa i
substrat &s. PHaté 1mgha|ﬁmmh oﬂ&Se stayp hepdayikirplaye tkeatfollofvsothei lsgpads er
through a s SC e
Fig. 1 exa %gta?‘ﬁﬁl%gﬁ% %%qua€§g%h%&gélp%durésge awﬁ&bsea?% E%}éﬂggent
103 arrangedcamﬁnmdlamw ﬁ@l%@hfﬂ e bimwid ceystahsjehstratesatrg dasiged

conti nuous! yp@Rigekhé %onﬁlihBQeﬂlxté)éaxﬁbé%%&@oﬁ Qh@@uBétQ‘ét@'&%n\Méafh l'i qui d
25 crystal Iayer %% her words, this sealing agent 103 does not have t he

openi ng t hat™MPKee Yional seali ng agent shown in Fig. 26 does. The
present lnvent i onS¢ilpdefdrably fles toltid arbl of iagonibhiaationafffeesippydre and ther ge

pancrs ¢ hor cruaete PERE S RulNbEr LEE efRoHChnBTHe 3iFhs Gl 44 dofifaf 50

crystal panethe arm)(mamk:yttalpg)lthedolarlzmgmletqnhones car navigation systems

A e e, I SANTRAEEMY E}?éjﬁéﬂaf‘d%ﬁwsﬁc ﬁ{@ﬁ&ﬁﬁhg@%&ﬁ@fh&f fice

aut omat i on ECIUI pnen mal n rge size crystal _panel

Accor di ngl y, insbede g eage detentng %nﬁ&&@ﬁpq arizaigpef éhe polazinggdate i ve, - 11
phot o- cufy NGuAESlIdA. Thed MRahs KBtting is driven by a direction of an axis of

polarization detected by the detection means to adjust a direction followed
to cut the polarizing plate. As such, the polarizing plate can be cut in
accordance with the direction of the axis of polarization so that the
direction of the axis of polarization of the cut polarizing plate can be

20 recognized. As aresult, a high quality liquid crystal display device
allowing a direction of an axis of polarization to be controlled with precision
can be provided.

Still preferably the means cutting cuts the polarizing plate to have a

size substantially equal to that of the liquid crystal substrate. Still

25  preferably the means cutting includes press means. Still preferably the
means cutting includes a linear blade. Still preferably the linear blade is
attached to the means sticking.

Brief Description of the Drawings
30 In the drawing:
Fig. 1 is a first illustration of a method of fabricating a liquid crystal
panel in accordance with the present invention in a first embodiment;
Fig. 2 is a partial, plan view of the liquid crystal panel in accordance
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Common Transition Electrode TFT and CF gl ass substrates 101 and 102 axe
both provided with el ectrodes) respectively, for applying voltage to liquid
“crystal. When a 5 liquid crystal panel is conpleted, however, desirably, a
term nal portion provided only at one substrate exclusively is used to
externally extract the el ectrodes. Accordingly, fromthe substrate w thout
the termnal to the substrate with the termnal the el ectrode need to be
extracted. To do so, a conmon transition electrode is used. 10 The "common
transition electrode” is an el ectrode posed between gl ass substrates
opposite with a liquid crystal |ayer posed therebetween to allow el ectrical
conduction between el ectrodes of surfaces of the gl ass substrates,

respectivel y..,Al{ hough the glass.s r f .they are stuck together
are |arge t St the BEER AL I8 v R Y “ﬁg@?ﬁﬁ%{ g’?’??a}%‘géﬁt’di vided 15 into |
i ndi vi dual 1i qui digr3 it apaptinbtxossisectiomef tkBqoid ciyistalpandlan t he _
substrat es abenfbibdsdi Pho pkidlintlifvantion akhe BrkeLaboRaiens and a portion
of one such T1quid crysta Bane is shown In ?:Iﬁ] ,, enl arged. .| nsjde

seal i ng agent 10¥igm 8§ asecanshillysiratiam ohthe meshad fabreating the hﬁb‘h‘#mn

el ectrodg pagsstdPganslEindddcardaste withnthelfi@ként BSRA¢INVIR thgltdt, round
common 20 transition el ectrodes 210 arranged therein. From conmon el ectrode

pad 203 an CHRMBERECti on extends across sealing agent 103 toward an outer
edge of the |iquiRigch yidustratesregjuipiemior perdormningpthesteptofatiekdPai s

configured to,includsg at . the center a. I [ ule 209
havi ng an ePtogfrﬁngsIﬁ?&a awgﬁblggyﬁﬁflﬁ%gé g%%hﬁ@{b?\%&ﬁg%ﬁ%g{g%%‘% When
t he subst r acegstal paseliskaccondameer withothempreseahiiviensioneinethe B 210 i s
sandw chgd Qﬁgmﬂﬂeﬂgper and | ower common el ectrode pads 203 and squashed
thereby. As a result, as shown in Fig. 3 ip cross section, with conductive
granul e 209 int edpsseillustsatas afigst 1@@@?0%9%@@0§Hlﬁﬁrta¥@én@m%t@ﬁd%102a face

each ot her) iﬁgvec@%ch&h%tﬂevlﬁeﬂ%@aff&br&%ﬂgamerwqm@&ygﬁmw gd and

def or ned surro&ﬁds condlgcill ve%SgranuI e 209. e rgcalb aﬁgdugtl on is thus
achi eved bet3fe®Klange vaththe pgesent 1pvenpen i P%([ffs EWDOGHEFPYt e 101a and
tﬂat on a surfacdigf 74 aqﬂaﬁwﬁ)@moﬁrsabéﬁaeeshﬁgtb togethek) @s oBtainedpimtheled toI
show co n transighon electir 2 e - . i.qul.d, crysta
panel it"is Cguﬁeo%{tstlh‘s:el@?hb# ?ﬁgﬁﬁméglg%gt;@ﬁf%mg %&9 f%ﬁ Pgh%%)ﬁn %lc#q'rg%ﬂelg? from
Fig. 2. In twishghegpeaterdnbventiontingheifipst émbogdiment;panel is fabricated with
1quid crystal alggaginhi U&?Qcoh’&%@ﬁlodaﬁgffﬁysﬂ% %telMinPAll Forkidn fobe

gl ass substrates together, hot_ p S, canno e "app e(}, and._the 5

substrat es rhspeqsionsinthe m&@@%eﬁaﬁmwt@@@s wwid exyatalaranel in

_Convené i Ona|agcﬁt§1_aﬂé6|%vitl'1fthéf'i‘mzo ttihaatibh A tﬁgﬁ;st @ﬁﬂ)oai;aefw; cz:ogvent i o[lal

i s used, .conductiye erja cqverijn nductive_ granule IS, No
squashed®t o for mF\a/}ﬁ' gﬁﬁvﬁfﬁ? %ﬁ%g%]é |m g’ﬁ%(‘%:edggtﬁégc%t%ﬁ?%qﬁ n'for
subst r at es) .indpemioh ingthe medheld of fabeigatargt GQidsenyistalrp 10

convent i onalmig seg f . F% i.n OBRE Hrihq,h ffr%lclenﬁ)%lai \é\ﬁ@.n t he
substrates &% rs#’m? k& 3 g’r‘e%@@pggyf ﬁg a pgessure R er’ than
conventional, an Figoil@allustrates equiporendifoeperforming the stepeofsdividing thet a
e nsutt cle %@82%%3%‘% A0 of faRing 3‘“@3%%??‘%%%%%‘ B Comon
‘el ectrod@ paRecy D&ﬁdmttbrﬂ%Hrésﬁf}?fd*&’ivﬁéuﬂﬁé&ti%@&kéf6 B&t i on.

Agﬁor di ngly) t an arigesiye agggbeawmf _ l'lewt ofcP it Y éke?ﬁk@llalryl b}l:hde% asedin telme et
adhesi ve cont aj.ni conductive.filler is used.to ellmnate.unsatisfactory
connect i on éﬂﬁt}w‘g&ﬁgr’é‘? fl}'@ﬁ&]{lﬂic@&ftaigﬁngﬂm Bﬁcoaflaflﬁee“@ghﬂb%
transition ghresémioneen?idnSnethedirsbrengpidimenityui d Crystal and Step of

Sticki ng Substrate er . PRI |.Lgu iquid
crystal 104 15 drogped ion e GbivEhER £ Lol U A1 kel B he |
or on opfosimetled @if fabzicatipe thetlequidxrastad paehin spcardppred PaHUItR to inside
i Gui d orystaedfyifichtfons BRI, @ ohing. the volumeof a cel
and accunul at es ilﬁigr a8 1§@aﬁ1§%§1‘%58£? "?r[%%eri CH "rﬁ?atgiﬁe&’&‘@ﬁhﬂ?rae%fi cking the
substrate tdabiiating thediguiddrysfad phld] i1s at@irdahtewitdntlongresenosed for
exanple to ultraviolet light to allow sealing agent 103 to set to

hermetically seal liquid crystal 104 in the 30 cell. Thus a large formt
substrate 30 fornmed of the substrates stugk together is obtained.



Step of Sticking a Polarizing Plate The substrates are stuck together to
obtain large format substrate 30. -13 Substrate 30 then has a surface
"washed. In the step of sticking a polarizing plate) as showmn in Fig. 4, a
pol ari zing plate 106 is stuck on a surface of substrate 30. Pol ari zing
plate 106 is supplied froma roll 107 of the polarizing plate for |arge
format substrate 30. If a liquid crystal panel 5 to be fabricated is of
reflective type, polarizing plate 106 may be stuck on one side al one of
substrate 30. If the liquid crystal panel is of transm ssion type)

pol ari zing plate 106 is stuck on opposite sides of substrate 30. Equi pnment
used to stick the polarizing plate will be described with 10 reference to

Fig. 5 nore, 1€ Ro . .the polarizing plate is supported by
a reel 361 slﬁg%gt:&%g‘?g}gg1?§o+'hpégﬁnrr§1tétns 360. A polarizing plate 315b is
overlaid on a seftigal4ts 3fsmttieprafithdevheeal snbienatsedrin3hg methadeoft wo and
supplied in ; ooy 4 il £d tBith! thletd@kdyy conbi nati on
315 is ext r(%?Ilelga%{rq%ﬁ]ﬁg%l%lw%ggy%igp%%%? %dé:gtﬂdag{ e‘t?letcttltl}re IJSS%J} 15 detecting a
direction ofin¥entien in ghe fastembadiaenios pol ari zing plate 315b. On a cutting

;S),E «'ilgg 356 atcut:iFig. M@stiﬁ tﬁngSimmsatﬂﬁwwl efknbﬁvwl thbeivali 'nglaﬂiteon%%%. Bl ade
oes not ¢ separ at or c and,o cuts, polarizin

overlying t &Y @{)BPE?()’P. Ay ?%‘Eeowq?i@’c?yl?rsesﬁm ﬁb"&“ﬁ’;?namg%& ‘?’FFS nenber 327
in a directiemmbafliffemxtent than pol ari zi ng plate 315b 20 and taken up on a
take up roll 320..Polaci zi | b . . ed: of f
proceeds and ther? lg'r %@éée f@’?rtg ’g&‘?ﬁ@?’g\ &e&gﬁgﬁ%ﬂ%\%%%aﬁ%qﬁgﬁfy
downwar d di rcexstiabpanel incactozdancspwitdy thegoresent insiention incthefivstng pl ate on a
substratg | ngbEBMmeAtPr €ss and contact roller 390a, a suction platform 390b

and a position detection nsar 39Q0c, Pol arizi | at.e 315h, 25.slides on a
surface of suctidi€plads Bﬁﬁ‘@,g}@ﬁt‘%ﬁbéén%@@@ Qfggé cagpgd eg’éb’édé"ﬁlﬁs t hus
glui fled E 0 Efifdﬂeil ? ad&éx?%hb@%ﬂﬁﬂi@pr@ééﬁg iitﬁ@érll)iﬂ@i mmogﬁirsuf:hbg%ﬁmﬂ; ?r i Zi ggo
pl ate sticking stage i ved upvar ring. subs e op stage
into contact wit 1809‘ s ?lff?dvn&l%’feosaf‘sﬁ’.‘e@ 3‘?%55‘ E%O% B 413 a

substr 25 Edebﬁ?giﬁtgﬁ%gaf%‘?é’?&ﬁé@;%ﬂ‘ff?%ﬁ%%‘?‘i e ekt of "

pol ari z i oriYERUER 40 A R bsta e 310 can _be rotated to stick

pol ari zi ng pl at e Fig5b9 iraprxesentiancrcepittaf adligidecrystal pamed fabricafionr

pol ari zat | Orhrﬁp%qa'td% Q&ror&éi}i)c%t%gt%et 'Ogrre'seﬁflinve?ﬂio%riinzé Qecdil@t e 315b can be
stuck only at "a portion pressed by roller 390a agal nst substrate 30 to
prevent air SSBMNBEIE; om entering therebetween. Wiile in this exanple

|DO| arizing E' at e §ESR0 iis aGide Wd@oﬁbﬁﬁti%@iysth{ pgﬁyl ial ﬁc?bf@dr;ljceew hﬁfhecut by
aser, i ch can advant.ageousl,y. used as i oes not produce chi ps.

Pol ar i z?ﬂg rﬂrﬁ%n@fé'ﬁn%]ﬁgimiast%gﬁ?%%n?oll 107 Fé}ldo]z/s % con;lnuog

sti cking operati diig. 3¢psngtartialiyerdargdibcipee bedtiof 6 iz exystal qraged 150
prevent tho BT BihFhe it BventiinIbBE Aihd SRbRARME P 0 |
the step of sti cmiggzgrrepmbats aicppcentaionembedintensiofja pelariging plafe

bubbl co éﬁﬁ%@é@?gﬁ%@??ﬁgﬂe2’8%5?‘28"*28%22&{ cd. f;f tg teiggr! Té?aéﬁ o
degassi B appar at{i€: 28488 side Eleype Bo Riatesticking pRPafRIus ol fhe:
exposi ng a tfestieinveationGn, a fourthspdsddinrenter m nal 15 portion 130 is
exposed at an end..of .l arge.fornat bstrate.30 forned,of uck

t oget her. | nspect ]§n2f1éf Sr‘é? vbeéYPf R r*zgngpﬁ%t&%&lﬁk&%g%ﬁg%%%tgt}sﬁogt@% a
pro%yusi (igoqfreegmt nivenltwnt imoa {j!fﬁsmnbodspent;es. In inspection term nal I
portion an i ngsy is . - : r

bortion 130 i s e%%‘ég‘é ip3 48 Pl HEpbRyPARRINAG sdTRE SiRacRiTule! |
Fig. 6, 30ne wiesemeinyensionsinhs sixghembetimand; not provi ded with inspection

termnal 131 is spzedeali@ J st TRUSRAtIbAAT o MRID6! fabhRlating KLiquidled with
i nspection termn nal 131 and t | ags subst r at ﬁ%ﬁgre superi nposed on each

he
ot her. As sH3¥AtalPape ?n?FquFlaﬁFgﬁ@ ey | 131 an inspection
i nterconnecti on 1B e7tieadsahodewctfeabbtiatewisthekrtpgetdier2as obtdindd 5n ithel uded
in substrate 30. Note that inspection termnals 131 is not limted in
nunber, position or the |like to the Fig. 7 exanple. Inspection term nal
portion 130 can be exposed by anot her netjipad.



As ‘shown in Fig. 8, substrate 30 fornmed of two substrates stuck together
has an end having only one substrate cut off and renpved. |nspection 30
‘“term nal portion 130 can be exposed by still another method. As shown in
Fig. 9, the substrates are offset and stuck together to expose inspection
termnal portion 130. For the first and third nethods the step of exposing
the termnal portion will be included in the step of sticking the
substrates -15 together. Step of Collective Inspection Then, in the step
of collective inspection, a probe pin is connected to inspection term nal
131 exposed and a drive signal for an illumnation test 5 is supplied to
cause liquid crystal cells 115 in substrate 30 to collectively illum nate.

cor  espondi Rt o BRIFeHoRptERbReaRRE SR RobiR) BERE A ABRAMAS o &

time. By appiith tlge comventiommlsirtnal for the i |l um nation test a defective

pi xel, a point d djlgﬁl N\Q@.{a
l'i qui d crystal ?ﬁ? 11]353«2%@?1 ;égpdt;d t:Ee}%:é llﬂ\%}?@d]o?% mat | o t’k‘%}er of is
suppl i ed tocﬁyﬁﬁﬂbﬁﬂl’é@ IBrAGeaFEARGeEHIth t(‘é’ﬁl"ﬁl}tlan #uter to prevent the
pr OCEtSS grom IOV ogeg dzs?% %ﬁﬁdﬁlﬂﬁsﬁ}@%ﬁ%f&h}ellﬁé?ﬁ&ﬁ tfabiichfﬁhg%@rliﬁdmgn
operation use n the step o e collegti i nspection i qui
crystal cel prsis?pglspéged]tlgoa%grciqm{é CBPVF%PBE' trat substrate 30 is
distant fr gm | n?] W}igtmgs aécmntha]luéfkhtmnobfrthy muﬁ}fodrofefaﬁnlcanﬁgfthbﬂ?qmdgnal ,
as conpare Wlt Lquid cr ce 510 a_paqriphery o
substrate 36" ngl B?‘g Cﬁf‘iancﬁe‘g}tkl t%)lefog,y 813%1%1%?]%1'1; |8r ected to liquid
crystal cell 115ngs3hnitaﬂlomhaltm&themetbedmfrﬁabnaﬁing e &iguidarystal

i nter COT@%mﬁ@lﬁ?% é@aaﬁcéﬁwﬁtﬂ {HEcilvied R af Qrt, NCr €ased width. Step of

Di vi sion |ntese division, substrate 30 is divided in a size
of individual liquid crystal panels. In this division step) the two gl ass

substrate SMKMmtbeCaQBﬁn@(ﬂ)aftﬂéth@itﬁﬁﬁ 106 stuck on a surface

t hereof 25 are c el,y divided. As a result, liquid crystal panels are
provi ded to each%J”Fﬁgcéﬂé 11?/ ey crystal cell 115 defined by sealing agent

103. Equi pnent uiMethiod qfd?eftn'[datidm division step will be described with

referen to Fi cgl vabl. J: | udes a
cutti ng chanl gW%tgld@gr%ﬁ?f&E‘Eéssf’ldyghég‘pg@ﬁgéﬁv%m{) %%&gt a rear

si de, 30 as esdwdiiens patovides iadnqBd dryrstellipemel ftd)mnatlorrmwéhod s wabl lee uni t
410 noves al i r n | arge
f or mat subst@g%ﬁ%%ﬂgfén&%we%h% qv%z‘f{f %jl%%?k:uﬁgﬂr!ﬁe ié gr :Ei ZC?I?] éat e 106
is cut away Sepstrape 482 aarsﬁtuckstq@ealw 4doresspscifically Wﬁﬁ as a
-16 are stuck together, sealing agent 103 is arranged on one of the two

20 substrates. Sealing agent 103 may be applied by means of a dispenser
through a small syringe or it may be applied by screen-printing. In the
Fig. 1 example, TFT glass substrate 101 has a surface having sealing agent
103 arranged thereon. Sealing agent 103 is arranged to surround
continuously an entire periphery of a region to be provided with a liquid

25 crystal layer. In other words, this sealing agent 103 does not have the -
opening that the conventional sealing agent shown in Fig. 26 does. The
present invention exhibits a particularly significant effect when a large
format substrate is used to produce medium- and small-size liquid crystal
panels therefrom in large numbers. Such medium- and small-size liquid

30 crystal panels are mainly applied in mobile phones, car navigation systems
and the like, which are required to endure temperature higher than office
automation equipment, which mainly employs a large size crystal panel.
Accordingly, sealing agent 103 is formed for example of heat-resistive,
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curving knife as shown in Figs. 11 and 12 is usable. After blade 461 has
cut away pol arizing plate 106, glass substrate 102 is exposed in a strip
"which forms a strip region 411. Bl ade 461 cutting polarizing plate 106
produces a chip 402a, which is renmoved al ong bl ade 461. The equi pnent 5

t hat enpl oys such cutting nmechani sm 460 can readily formstrip region 411.
Furthernore it can also facilitate managenent of a cutting anount,

mai nt enance and the |ike. Weel cutter 430 forns a crack in the glass
substrate for dividing the substrate. It has a geonetry, as specifically:
shown in Figs. 13 and 14. 10 Wheel cutter 430 has a dianeter dl of
approximately 2.5 mmto ensure that the cutter has strength, and its
cutting edg obtuse angl e of approxinmately 120 to 150
to consider%flfeﬁ?ﬁgﬁfgﬁﬁn%}égépﬁg 430 .i s supported by novable unit 410 via
a spring (not shdvpmman iwamang?fl@e@pé?m ned force against the gl ass

substrate. A di St’BlﬁYﬂ?QufdeGFCglaéh‘l&lbﬁréﬁs a000¥i R e02 sa@a $oth @Qb\ﬁdbd ﬂﬁtla

e L A
di st ance 5betlieped aystal pgnet chamsleted hemey exhdesirahiyt ertemmalam“tlan upper
surface of 44 anegl &?lypét%ﬁe iRt a@e%& §§Q§% eé‘%g Sk%rﬁ%ﬂy' dxttd@4nko 2@

contact sen e a non-contac strip_region

411 formed mlegrades. 4e&comb@|g % dremthe smbstrate mﬂlm&rﬁheate@meﬂl torther or

di vi sion. | rbu*dsﬂcﬁ rv@i@h‘%ﬁe‘%éﬁnﬁfaﬂ%he‘él@ct&&dé REQEED b exBReWd. | Mdddso, ».
enl arged. Wiile the ezgp e show that gl ass substrate 102
S

i s divided, “é’ﬁb@?ﬂé’?éﬂg@ﬁnf P‘F?EQFIWS‘Q’P substrates 101 ) 102 stuck

t oget herjp 25 has Th@"tt,on@ﬂ@nrtﬁaﬁsﬁiéhféé@&o@é"tﬂé a?ﬂélle@@rbd@' pto@e&beﬂﬁ@érﬁtl on by
novabl e unit .41 s conditi. @gqen sub s te 30

Techant cal | sepengubstrgftsappoRtte vrif sl TRt Fuger Boned GegbitEn G,
wi t hout any atbwhahiotrkaktanelugtionietweth elgitesdessofissirfades ofidhve ghassur f ace

db t
e, 5 i ey AV R ST At B8
substrate 30stuchdogpthes ammeafp@@a‘délé stygtescthasihaxe Ilm yehdeen dividedsi t i on

nor does 5pol @k Iﬁdh%d’&ﬁt]?qdﬁ@:r?% p‘&fxﬁelé“f&eﬁiéé’é]ié’ofsﬂdsbﬁét1cﬁ§t}§é10m in Fig.
16, the substrate can Vi deacéilinto i.ndi yi dual
|

liquid -17- sulbﬁtgﬁst@marﬁéh\@ﬁggi%@l wd@amm&g‘rysml Rauels|andsa HAELen|

ei gm i gw doxfd sﬁsd}ahqﬁﬂhalystall@ihnetl hie slguwhan libau‘gI Bhterrlllm&tg@dtij st Irstld\@sedhmg ted to
ej an can r (0] Xa e e upstra

o ea "t e M on 1R BRER S Tn1h ol oA AT Pl o B bRiefe S i

crystal panghads®03 aa¢ aorangedioding thhe yespedivte, enedlinoantd dommenr esent ed

fl
e di viZ oriehsitth él*%i’%i‘égbé;zgf%%féi%e# theieth cﬂiirgfﬁP S dif ERFoBe il 0
17 al so shov@,O?aaprmmgmp@qttm eaet@n $tagross Sealingcagemt d0gstomardancoutes
conpl eted. Ny &ﬂ%@ﬁdlﬁaldrysta@pfah%r' b@@m&idxﬂi%sfﬁé&@léctﬁdﬁ@@ldi% connect ed

to a term nal orti st al _.panel .and backl i a
case are attGEHERTE eap%hu@eaﬂltwﬂa@ﬁat - gmal, apgadaemﬂﬁ\ﬁtws gr@ﬁ“iehgag
conventi onal hmhfgcuh eseenkl Qurfadd w&bppédulwith atcendactlvy ntketdriad 296. ear | i er

t | nber d .t f
SLage, AR oo A5 BTSRRI
fabrication smtdwmthedﬂthaelguppanahdr owfer sbmmgort alechrodeqrddsr2@dandr a | ar ge
f t bst t | |
panel and. helduiSeAthek ;DAY relilY ?ﬁ%’h%‘iﬁllﬁeﬂ 345 cfors figas il 2
si gni fi cant | sondywcsivergrianide, ¥0 mtpmpgs NDPED andd 0&’%l%@ﬁﬁ‘$‘§bﬁ‘i¥4“95 A8daced

time requiregh®an2a face ba&ybﬂae@r X584 2bnadselte miftbtial 205%@@%@ descri bed

f ab t t hod, F t t h.
[abr | Caldn ML digh Ao etk en e ot dieeiis Badig oKL Bekbea
col l ective lmﬂhmtimssthap achraredcﬂdtmbn\thmeﬂ;eqnmde om aswrfaceeof glascede t he

step of stic at
case, desi r Bl UARCIPR R4 PR St IRN s i 1058, ﬁi?ﬂgr* Lae Step
of sticking Fig 3p(s|mmvzdadgtomlmxecmnmhtmgsm@pelestWQQmOmﬁas ad@nd as
Alternatively, in sone case, the liquid crystal panel may be conpl et ed

wi t hout perform ng the collective inspection step. If the step of exposing
the termnal is dividing and partially 302enoving a gl ass substrate, as
shown in Fig. 8, then in any of the systens of Figs. 17 and 18, a washing
step needs to be included after the step of exposing the term nal and
before the step of sticking the polarizing plate. Note that in any of the
systens of Figs. 17 and 18) desirably. a



-18 washing step is perfornmed after the division as the division step and
before the connection of the FPC. The division step may rely on any ot her
“appropriate nethod than that described with reference to Fig. 10. Second
Enbodi ment 5 Fabricati on Apparatus Reference will now be nade to Fig. 19 to
describe a liquid crystal panel fabrication apparatus in accordance with
the present invention. This apparatus includes a liquid crystal dropping
portion 191, a substrate sticking portion 192, a polarizing plate sticking
portion 193, and a dividing 10 portion 194. Each portion is arranged to be
able to operate in liaison with each other. Each portion is not required to
be a discrete existence and partial or entire apparatus may serve as nore

t han one of 0, plied
wih alarge poREEbhiaER IR IS AN Lo %ﬁfﬁﬁfei%f"%dn%ﬁ%ﬁr ?%%n 161
per f or ms t hediffeapn bfrOIEBFtB’ @pulngheum@s@mhembpdxme@mm eryatakrangl isor t i on

152 ort o e g mEalapigs dgattad o el "
tképgééfv‘ |gia%8r%h)é9&tﬁéé9ge 9¥’t}}f$rﬂ¥6?%c Theo %PP%‘P‘@ EP‘H?

of liquid cr
t he substy at suisstiites pOgstiestuck tegéjhee tveith bypieebard gmalleptlaae sticking

ti 193 to.th t Ki A h
oOTLY o0 193 ABeReE? 8L a8 il PRl abh ARt RS ER® o
the | arge f oismsedsobsduciive matexal 205 cMrmmcmeeratmle §0 ilgngéd i nto
i ndi vi dual I cﬂiﬂ %] aJésfgﬁh ?ﬁ% riraﬂ'e%eh' oﬁd (glsi./é:ﬁc%l %%h tfh%brl cation

apparatus may i n n each or escrib above a collective
i nspecti on pBthsteatesh oprdimighy ceBdysh Vmﬁamak sthani n accordance
with thee oneﬁwen@fontares hsé&ltdjoEﬁaYﬁFtBéa@ a@na@baemga on et hod_descr | bed
in the first enbo nmbod |rre gl@gbbf ial Panel Reference

will be made to F t’?leﬁé‘rﬁég PEDRYARE SrPTESSYE o | i quid

crystal paneémbﬂeﬁ@l@m dalwalmﬂdi ahenofgfsﬁﬁaﬁueweﬂtamedm an adlhesive
enbodi nent. This |iquid anel

Sroou e Tkl LM T B ABRo B2 oIS G Ml i
illustrati oneleétrbdq 2i10 is igsafficierdly excluted betwen somdudtiviecteonuly 200yl - 19
ST 0 o O 10 A U ey
i s opposite Aneordinglydanadhesivel wlyich) dQeSenot c‘@nt@acw &ltez grrafce.
Inherent|y thgh&silé confiRide Q%@n@@ét‘i‘@@ﬂﬂ@f i’sgﬁs&ilibsé]ﬁﬁ‘iﬁéteh%@atﬁdﬁctwﬂa and
inthat 5 gap a liquid ryst ay. sealin n dvarloustypes of
el ectrodes af@uECER p’éﬂ‘ﬂﬁ%ﬁ q‘g’nelﬁa@'.l 2 GopHge 8’5‘p Bwn.
transition electrode
20 Step of Dropping Liquid Crystal and Step of Sticking Substrates
Together
In the step of dropping liquid crystal, liquid crystal 104 is dropped on
TFT glass substrate 101 inside sealing agent 103 or on opposite CF glass
substrate 102 at a location corresponding to inside a portion with which the
25 sealing agent is to brought into contact. Liquid crystal 104 is dropped by
an amount matching the volume of a cell and accumulates inside sealing
agent 103. Then in the step of sticking the substrate together glass
substrate 102 is laid thereon and exposed for example to ultraviolet light to
allow sealing agent 103 to set to hermetically seal liquid crystal 104 in the
30 cell. Thus a large format substrate 30 formed of the substrates stuck
together is obtained.
Step of Sticking a Polarizing Plate
The substrates are stuck together to obtain large format substrate 30.
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Fig. 21 is an enlarged cross section of an end of liquid crystal panel 150
and t herearound. Pol arizing plate 106a has an end receding froman end of
‘each gl ass substrate 10la, 102a and having an inclination. This is 10
attributed to the division step using the equi pnent shown in Fig. 10 to
produce liquid crystal panel 150. As shown in Fig. 15, strip region 411
exposi ng a surface of the glass substrate is fornmed, and with pol arizing
pl ate 106 having an end surface with an inclination the glass substrates
are divided. Accordingly, polarizing plate 106a has an end forned as 15
descri bed above (see Fig. 21). Furthernore for this liquid crystal panel
150 sealing agent 103 surrounds an entire perlneter of the I|qU|d crystal

| ayer contin tlnuously
means t hat aSQleJ?t!r%{r% gl?rtﬁéﬁygrgrao%#{gé%%onp etrqr'd %‘%@u Eﬁ II’IUI ty by an
encl osure. molammeplaneeas sbownnnﬁlg; éua@OI:alyenglp At EP6 we'tuc P5RoWN i n
Fig. 20, gl agsrfasdst silltpattBR PlakiOhs: t@%G‘iQ'"s"ﬁPﬁh@BBﬁd}M%rfcﬂploﬁoﬁsS

substrate 10la alone. protrudes,to I‘OVI ter tion 109 f
connect i on ofiepaarung plathilalargs doraat swbstratedGo Krabauulicistal panel
pol ari zi flﬂhptcf‘b@faﬁ&@@t@&h@ﬂﬂtéﬂbcﬁ&e&)yﬁ@r}ﬁ(ﬂﬁﬁzﬁig glaaeaoeuhayrbetauﬁlaba
opposite the i r surf.a gsite that to
whi ch FPC 10%"% gﬁ@o"?‘} %tog béﬁf‘{eag(?—'l gIStJ thﬁéiqéﬂg cﬁ“@i ar§/ show a
structure wi txfanlsmnsgbastypsmxﬂanammme ﬂOﬁnsxstwtddomoppomm esiofig pl ate

106a, for SO?&% egq aimand the like of the liquid crystal panel, onIy
one of the glass sub be provided with_the polarj zi Iate

rates m

Note that while i Bautiphenhieed i’lﬁsﬁ‘tlck Hee polssizing ®lateswbba d@é@ég‘?(gé’dt}hs a

"glass sypst féfbfencettbeﬂlguesﬁéﬁt@ebﬁdaﬂfy | TRYIE €677 bOtHe ﬁbl@&ﬁlﬁgwﬂeqbe and
may be formed o (g ere % mat eri al dance gcf%ﬁr esent
i nvention i nS‘FE\IEﬁlit% ¥ greel Bhd sugposigd byc??’é’i gc,‘Bme%l AgZne
pol ari |Z| ngl lpbmté 3a5bdk @eeflaidroh a%dp&&ﬁﬁfrffillﬂé(tbqﬂbﬁgleaa ﬁémbﬁiatﬁqm 6115|ofq_uidd
crystal ce can ex .use col lect i i s .provi de a
reduced peri %W@&W&%&M%&W?W Qﬂaﬁﬁmﬁg e sggﬁéﬁgg
effectively mmbmrmdn 815 ds extracted freml o]l H)'Fandmm&mnmtraedleteetog 3582
represenfs a ent ar ng
bl bt 6t ni8ccPRBRE'a flreOhin SLATE, 8 pOR-RBRLAL IaLLEIY Pthe 33b0T OH O
t he appar at ug.cu¥ing Sitegeeii%ee:wt‘@nglldgde ﬁélan@ve,@a;ovanwer@mwaﬁb pl ate
sticking appgsghiitatich 315! uB e%bab&; et maégt&@wc%@oﬁw ¢uts0 10 of

a polarizing pJate 15 or

In préss_die 80 means
cutting contP ng phafe BPR; XeTLHBS ti}ﬁrsepawow apPpasater 355@@ gudeddyat ch
a geomi‘:ryk% p@ehh@&hdnﬁblel YSQH'mfalfﬂﬁbéﬁb@dwere@mdganhﬁb&ﬂniﬁQ Islewemgbaé a15
means s in ol ari zi,n a ui
ror 110 18" nangitakeR Uyt ARReRiteh 356, Boleirip g pii 65 bh Bl AEol
support and 3150pae]1ed|qf@pmcaeés a5 then prdsseddreaguide zelderi3®0 omuyesn a
pol ari zing pLp —'ndg% ALY r g AES. Rq{eaﬂ%Q@SF&ra%to]&i;ck ARPF61aLk g @

further includ serv as a an axis o
pol ari zat i onplate s asnbsirgteingled %@pnwmteonuaﬂbs@l@ %9020 agPNGtoNgy | ven by

an axis of pel|AFd%RB9OD AL £pbsididAYdBESR6H SEnSdt sgncadJPb‘iénaufg 151%@& Bebb
followed to Cﬂégﬁ g{lﬁ%r;&}zl ng at e, 15@%@ esgqqclhgpggeéc% d'{)nds‘% 388I ate
15b to r

Press die 80 ahddk tHes g&ldﬁ&ﬁﬁpmanﬁ defeatinal seﬁfsorsi%ttfamﬂet(éctlonhwhaﬂlerm means
00,21 2or B thadinhs STARUIA SI90 iSlasbl 8 MGy e o

pol ari zi ng pbatSéageBBlOsntmlrtadeﬁid polasikingplase 318b. dStage 310senibei tial |y
detects an aglsyelinPPlifebfiah iABicatel BE G0 [ 42064t Shck hRlakiER6 p1ak 815k he

axis of polarization press 1S a %\ie an a for cuttlng

ste
the pol a?¥zi 8 %ubétreate afd Miptesh ahlraag@raane%w a giracglopy \ﬂfblé’“ﬁcﬂ ari zi ng
plate 15b W fHia]aizdtisu aé&@telﬁsly Hetdetdr Mmhtfagetm)o &l Bé irgtdred pb atiek 15b to

provi de cut polari.zin 15a. d0| n ar ator 15c i,s not cut.
Press die BOPIOL'“&@PSngéEe gﬁkﬂléc%’i E‘P n S ampRSH 45 relative
to a directi ealmzatwmké@ﬁrabf@rsumsn@tpmte 15b -21
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Press die 80 is set at a desired angle to acconmodate the nodel of

interest. Detector 50 detects a direction of an axis of polarization of
"polarizing plate 15b. Detector 50 is configured of a light emtting
portion, a light receiving portion, and a single sheet of polarizes (not
shown). The 5 polarizes is rotated to vary an anmount of |ight passing

t hrough polarizing plate 15b and the polarizes. This variation is detected
to detect an axis of polarization of polarizing plate 15b. Pol arizing plate
15a cut by press die 80 is sucked by head 100 on a suction platform 100b

t hrough vacuum As it noves past a peeling roller 10 25) cut pol arizing

pl ate 15a alone is separated from separator 15c. After it is conpletely
peel ed of f separ 1hc 34 : _ ' ved
o a pol ari zi na et pRte 81550 1 SRk baly S el et et

pl aced on |aa%)@aﬁaanait§ubstq%ﬁe33(bthmemen§aysbubblésmm?néﬁnpsl arizing plate
15a has an gRdréietaee, PWI1E 8l tiels ekadgplepoleasinkdflatdid 186 isb@ORithl0 moves
in a dlrecthn A %o StICka£0|arLZ|naxf te }Sa on. liquid ﬁrgstal substrate
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cutting polari zing, pl at . In Fig. 24, unrolled polarizin l.at e 15b has
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terminal portion 130. For the first and third methods the step of exposing

the terminal portion will be included in the step of sticking the substrates
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25 elimnates the necessity of inclining blade 180 to cut polarizing plate
15b, and polarizing plate 15a thus cut can be stuck on liquid crystal
"substrate 30. In Fig. 24, polarizing plate 15a is not required to have
inclination relative to liquid crystal substrate 30 and can be stuck
thereon vertically. Polarizing plate 15b in the formof a strip is fed from
roll 10 and has 30 a direction of an axis of polarization thereof detected
by detector 50. Then, polarizing plate sticking head 200 is positionally
adj usted. Head 200 has a press roller 200a and a suction platform 200b and
by suction platform 200b pol arizing plate 15b is sucked and hel d.

Pol ari zing plate 15b thus -23 sucked is cut on a cutting stage 185
straight by b e 180 provided integral to head 200. In this case, as well
as in the fd98¢R Enbodi ment, separator 15c is not cut, i.e.) half cutting
i s perforned. Théhenkﬁékﬂk&hnéﬂaSpqpﬁnn has been described in the fourth

enbodi ent, 5 polpfd.g ngn BBl ol MGk SR dIzad Ao iriniRaRALaRd O
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servi ng as a neans sti (t ate cryst al

substrate 30at fsnommadpmﬁtﬁgm@ lu%\)ldrfgﬁ'la?ze;lgﬁﬂgllé @ﬁ&ar&@gowpﬁ%wr ol | 10

has a directiepmiRhl 9311 Mdpechibn RAtatbaédtivn 132 Bakedhlylidetwiehem 50. Note
that this directio he axis of polarizationis simlar to that in the

fifth erfodi}tergase ovf']élirt zing plate 15b is cut by blade 250 on a cutting
stage -24 255 aBibpsafidivisioseparator 15c. After it has noved past a

e, e, S 98y b A P 112
downwar d. Thiedpaidaal hlqmgd ptsm‘tel panels. n thlS d1v1$1on step, the two't glass
substrate stuck together and polarizing plate 106 stuck on a surface thereof
25  are co]lectively divided. As a result, liquid crystal panels are provided to
each include liquid crystal cell 115 defined by sealing agent 103.
Equipment used to perform the division step will be described with
reference to Fig. 10 more specifically. A movable unit 410 includes a
cutting mechanism 460 at a front side and a wheel cutter 430 at a rear side,
30 asseenin a direction B, in which the unit moves. Movable unit 410 moves
along a space between liquid crystal cells 115 arranged in large format
substrate 30 (see Fig. 7). As the unit moves, polarizing plate 106 is cut
away by a blade 461. As blade 461, a blade having such a form as a
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5 guided as it slides under head 300 on a surface of a suction platform
300b and noves past under a press and contact roller 300 until it is
"detected by a position detection sensor 300c. In doing so, stage 110 is
noved to join liquid crystal substrate 30 nounted thereon and pol ari zi ng
pl ate 15a together. By noving stage 110 in a direction A, polarizing plate
15a can 10 be stuck on liquid crystal substrate 30. Note that by rotating
stage 110 in accordance with a direction of an axis of polarization
detected, polarizing plate 15a can be stuck in accordance with an axis of
pol ari zation suitable to liquid crystal substrate 30. As described above,
the present invention can provide an apparatus 15 that can stick a

pol ari zing p liaguid c I S g | ecty e
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Fabri Cat2|0ng ali qﬁo%gcsrt#pt zz'ielgitg)rii Qﬂ’foﬁggg Iy%llggetéi Tv%geﬁscu%e:r 430 moves
to form a crack 412 for division. In strip region 411 crack 412 is formed, as
shown in Fig. 15, enlarged. |
While the Figs. 10 and 15 example show that glass substrate 102 is
divided, substrate 30, formed of glass substrates 101, 102 stuck together,
25  has front and_'rear surfaces both subjected to an operation by movable unit
410. In this condition when substrate 30 is subjlected to mechanical
strength, glass substrates 101, 102 are readily divided, or without any
mechanical strength when the glass substrate have a surface scanned by
wheel cutter 430 the substrate may be divided of themselves along crack
30 412. When such equipment is used to divide large format substrate 30,
the glass substrates does not crack at an undesired position nor does
polarizing plate 106 peel off undesirably so that as shown in Fig. 16, the
substrate can efficiently and accurately be divided into individual liquid
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dropping liquid crystal (104) on a first substrate (101) at an upper
surface inside regions enclosed by a sealing agent (103) disposed thereon;
"overlaying a second substrate (102) on said first substrate (101) 30
downward to stick said substrates together; sticking a polarizing plate
(106) on an upper surface of said second substrate; and collectively
dividing said first substrate (101), said second substrate -26 (102) and
said polarizing plate (106). 5. The nethod of claim4, wherein the step of
dividing fornms a groove (411) in a surface of said polarizing plate to
expose a surface of said 5 first and second substrates (101, 102) at said
groove (411) and thereafter divides said first and second substrates (101,

102). 6. Th i R i oo ded b
the step of CEOTPLRERels P, HhileBEMerb %ﬁéﬁ@gé’sﬁ%I?P‘%?%{%gf%&??ﬁideby ’
10 sai d sealckygtahgenels {50s the numbercefiheqansis isisey limitest v @ight pndaavect ed
to said eachydguisdyfirhshiate.Cofér EUmpRSRRGIRPraté mdyBe MBI ifito €l ai M 6,

wherein the step _of ‘T'nspecting Is per?ormad after the step of overlaying
and before tsqEeraldpngireds o Rﬁﬂ@l.s- 15 8. The nethod of claim®6, wherein the
step of pnspecti MundiReah®@BRdtafter the step of sticking. 9. The nethod

of ol ol m &) Tur e RO ek IR SLER. ol SRR 8%, 3p0uber nal por 1 on
step of expasnbalinentds teprasdnied inhe fovechaft, av showmiindg gy 1@i sph #eg.nby,sai d
substrates fthgrﬂrg%‘sj% tﬂ&@@éh t&the division step provides a complete liquid crystal
panel. Note that Fig. 17 also shows a process performed after a liquid
10 crystal panel is completed. More specifically, a flexible printed circuit
(FPC) is connected to a terminal portion of the liquid crystal panel and a
backlight and a case are attached to obtain a liquid crystal display device.
In the conventional method (see Fig. 31) the substrate is divided at an
earlier stage. Accordingly, a large number of steps need to be performed
15 for each individual liquid crystal panel. In the present liquid crystal panel
fabrication method, the larger number of steps can be performed for a large
format substrate that is not yet divided. This allows a liquid crystal panel
and hence a liquid crystal display device to be produced significantly more
efficiently. This can provide a significantly reduced time required per
20 liquid crystal panel.

While in the above described fabrication method, as shown in Fig. 17,
the step of sticking the polarizing plate is followed by an illumination test
corresponding to the collective inspection step, the collective inspection step
may precede the step of sticking the polarizing plate, as shown in Fig. 18.

25 In that case, desirably, after the collective inspection step and before the
step of sticking the polarizing plate a washing step is again performed.
Alternatively, in some case, the liquid crystal panel may be completed
without performing the collective inspection step.

If the step of exposing the terminal is dividing and partially

30 removing a glass substrate, as shown in Fig. 8, then in any of the systems
of Figs. 17 and 18, a washing step needs to be included after the step of
exposing the terminal and before the step of sticking the polarizing plate.

Note that in any of the systems of Figs. 17 and 18, desirably a
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11. The method of claim9, wherein the step of exposing is perfornmed after
the step of overlaying by dividing and partially renoving one of said
"substrates. 30 12. Aliquid crystal panel fabrication apparatus conprising:
means for dropping liquid crystal (104) on a first substrate (101) at an
upper surface inside regions enclosed by a sealing agent (103) disposed

t her eon;
substrate (101) downward to stick said substrates together; neans for
sticking a polarizing plate (106) on an upper surface of said first and
second substrates (101, 102); and 5 neans for collectively dividing said
first and second substrates and said polarizing plate. 13. An apparatus
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partial or entire apparatus may serve as more than one of the portions
described above. When the apparatus is supplied with a large format
glass substrate, liquid crystal dropping portion 191 performs the step of
dropping liquid crystal, substrate sticking portion 192 performs the step of
sticking substrates together to provide a large format substrate formed of
the substrates stuck together with a plurality of liquid crystal cells
therebetween. Furthermore the substrate formed of the substrate stuck
together is subjected by polarizing plate sticking portion 193 to the step of
sticking a polarizing plate. This step is also performed on the large format
substrate. Then at dividing portion 194 the large format substrate formed
of the stuck substrates is divided into individual liquid crystal panels.
This liquid crystal panel fabrication apparatus may include other than each
portion described above a collective inspection portion and a washing
portion, as appropriate, in accordance with the concept of the liquid crystal
panel fabrication method described in the first embodiment.

Third Embodiment

Liquid Crystal Panel

Reference will be made to Figs. 20 and 21 to describe a configuration
of a liquid crystal panel in accordance with the present invention in a third
embodiment. This liquid crystal panel 150 in a side view is shown in Fig.
20. In the figure, thickness is represented exaggerated for the sake of
illustration. A liquid crystal cell (not shown) is sandwiched by glass
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18. The apparatus of claim 13, wherein said neans cutting includes -28 a
| i near bl ade (180) 250). 19. The apparatus of claim 18, wherein said |inear
"blade is attached to said nmeans sticking. -29

.Ae. Ah@ A. @ . AASe. ASe. AAf R Afe. A, . Ay?. A{fe. AFR A@ ASy. ASR. AA@. A. R A f R AAf
?. A{fR AAy?. ASe. AhyR A . yR AAy?. Ay. AU . ASy. AhSe. A, afeyWT  asY
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'py #10¥ (Atribled tPHe &vidion SMPUHh e doqufip i shhowh in Fig. 10 to
produce liquid crystal panel 150. As shown in Fig. 15, strip region 411
exposing a surface of the glass substrate is formed, and with polarizing
plate 106 having an end surface with an inclination the glass substrates
are divided. Accordingly, polarizing plate 106a has an end formed as

15 described above (see Fig. 21).

Furthermore for this liquid crystal panel 150 sealing agent 103
surrounds an entire perimeter of the liquid crystal layer continuously.
Herein to "surround an entire perimeter continuously” means that a
perimeter is surrounded completely without discontinuity by an enclosure.

20 Furthermore, for this liquid crystal panel 150, as shown in Fig. 20,
glass substrates 101a and 102a do not completely overlap. Glass substrate
101a alone protrudes to provide a terminal portion 109 for connection of
FPC108. Terminal portion 109 is also provided with polarizing plate 106a
extending on a surface of glass substrate 101a opposite the liquid crystal

25 layer, i.e., a surface opposite that to which FPC 108 is connected.

While Figs. 20 and 21 exemplarily show a structure with two glass
substrates both provided with polarizing plate 106a, for some system, aim
and the like of the liquid crystal panel, only one of the glass substrates may
be provided with the polarizing plate.

30 Note that while in each embodiment the substrate has been
described as a "glass substrate," the substrate is not limited to a glass
substrate and may be formed of a different material.

In accordance with the present invention in fabricating a liquid
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including a plurality of liquid crystal cells can exactly be used to
collectively do so. This can provide a reduced period of time required for
per liquid crystal panel so as to effectively produce liquid crystal cells.

5 Fourth Embodiment
Fig. 22 represents a concept of one example of an apparatus sticking
a polarizing plate in accordance with the present invention. Fig.23isa
side view of the apparatus. With reference to Figs. 22 and 23, a polarizing
plate sticking apparatus la includes: a holding means 60 holding a roll 10

10  of a polarizing plate 15a formed in a strip; a press die 80 serving as a
means cutting continuously pulled and thus unrolled polarizing plate 15a
to match a geometry of a liquid crystal substrate 30; and a head 100
serving as a means sticking cut polarizing plate 15a on liquid crystal
substrate 30.

15 Roll 10 is a roll of a combination 15 of a separator 15¢ serving as a
support and a polarizing plate 15b formed thereon. Press die 80 cuts
polarizing plate 15b alone and does not cut separator 15c.

Apparatus 1a further includes a detector 50 serving as a means
detecting an axis of polarization of polarizing plate 15b unrolled. Press die

20 80 is driven by an axis of polarization detected by detector 50 to adjust a
direction followed to cut polarizing plate 15b. _

Press die 80 cuts polarizing plate 15b to have substantially the same
size as liquid crystal substrate 30. Press die 80 includes a press means.

A reel 61 is attached to holding means 60 and combination 15 is

25  wound around reel 51 to form roll 10. Polarizing plate 15b in combination

15 is fed from roll 10 and before polarizing plate 15b is taken up by a take-
up roll 20 detector 50 initially detects an axis of polarization. In
accordance with the direction of the axis of polarization press die 80 is
adjusted to have an angle for cutting the polarizing plate, and movesin a

30 direction 81 to provide polarizing plate 15b with an incision 15d to cut (half
cut) polarizing plate 15b to provide cut polarizing plate 15a. In dbing S0,
separator 15c is not cut. Press die 80 is arranged to have an inclination
for example of 45° relative to a direction of unrolled polarizing plate 15b.
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5 polarizer is rotated to vary an amount of light passing through polarizing
plate 15b and the polarizer. This variation is detected to detect an axis of
polarization of polarizing plate 15b. '

Polarizing plate 15a cut by press die 80 is sucked by head 100 on a
suction platform 100b through vacuum. Asit moves past a peeling roller

10 25, cut polarizing plate 15a alone is separated from separator 15c. After it
is completely peeled off separator 15c¢, polarizing plate 15a sucked by head
100 is moved to a polarizing plate sticking stage 110, as indicated by an
arrow B, and placed on large format, liquid crystal substrate 30. Then
polarizing plate 15a has an end pressed by a roller 100a of head 100 and

15 stage 110 moves in a direction A to stick polarizing plate 15a on liquid
crystal substrate 30. To stick polarizing plate 15a on liquid crystal
substrate 30 with high precision, polarizing plate 15 and liquid crystal
substrate 30 placed on stage 110 are joined together after on head 100
polarizing plate 15a has an end surface brought into contact with a jig (not

20 shown) to mechanically position the same.

Note that if separator 15¢ and polarizing plate 15b are completely
cut, rather than half cut, on head 100 separator 15¢ needs to be peeled off
by means of an adhesive tape or the like. Peeling roller 25 may be
replaced with a flat member, although a roller is desirable since on

25 separator 15c the polarizing plate rolled still remains.

Thus the present invention in the fourth embodiment provides
polarizing plate sticking apparatus 1a that allows press die 80 to cut
polarizing plate 15b in a geometry corresponding to liquid crystal substrate
30 and then immediately sticks cut polarizing plate 15a by means of

30 polarizing plate sticking head 100. This eliminates the necessity of
initially cutting a polarizing plate in an elongate geometry as conventional.
The polarizing plate can be stuck on the substrate more efficiently.
When an elongate polarizing plate is stuck directly on liquid crystal
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substrate 30, as conventional, the polarizing plate is stuck on a portion
which does not require it. Accordingly, it needs to be cut to provide a
determined geometry. In accordance with the present invention the
polarizing plate can be cut only once to correspond to a geometry of liquid
crystal substrate 30. The polarizing plate can be stuck only at a desired
portion. Furthermore, a reduced number of cutting steps can be provided
to stick the polarizing plate more efficiently. Furthermore, the polarizing
plate can efficiently be utilized.

Fifth Embodiment

Fig. 24 is a side view of an apparatus sticking a polarizing plate in
accordance with the present invention in a fifth embodiment. With
reference to Fig. 24, the present invention in the fifth embodiment provides
a polarizing plate sticking apparatus 1b including a cutting means formed
of a linear blade 180 cutting a polarizing plate. Blade 180 is attached to a
head 200 serving as a means sticking cut polarizing plate 15a on liquid
crystal substrate 30.

In the fourth embodiment a longitudinal direction of polarizing plate
15b in a strip and a direction of an axis of polarization of polarizing plate
15b in the strip are parallel to each other. To allow each side of cut
polarizing plate 15a and an axis of polarization of cut polarizing plate 15a .
to form an angle of 45°, in the fourth embodiment an inclination of 45° is
introduced in cutting polarizing plate 15b. In Fig. 24, unrolled polarizing
plate 15b has an axis of polarization previously inclined for example by 45°
relative to the longitudinal direction of unrolled polarizing plate 15b. This
eliminates the necessity of inclining blade 180 to cut polarizing plate 15b,
and polarizing plate 15a thus cut can be stuck on liquid crystal substrate
30. In Fig. 24, polarizing plate 15a is not required to have inclination
relative to liquid crystal substrate 30 and can be stuck thereon vertically.

Polarizing plate 15b in the form of a strip is fed from roll 10 and has
a direction of an axis of polarization thereof detected by detector 50. Then,
polarizing plate sticking head 200 is positionally adjusted. Head 200 has
a press roller 200a and a suction platform 200b and by suction platform
200b polarizing plate 15b is sucked and held. Polarizing plate 15b thus
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liquid crystal substrate 30 provided in the form of a large size substrate
and placed on stage 110. The head 200 roller 200a presses an end of
polarizing plate 15a and stage 110 moves in a direction A to stick polarizing

10 plate 15a on liquid crystal substrate 30.

This apparatus allows polarizing plate sticking head 200 and
polarizing plate cutting blade 180 to be integrated together. As such, a
polarizing plate adapted for a large size substrate can be cut by the
apparatus having a reduced size.

15 As head 200 is positionally aligned, polarizing plate 15a is stuck on
liquid crystal substrate 30 obliquely. However, such is not particularly
disadvantageous as the polarizing plate has an axis of polarization with a
direction adapted for liquid crystal substrate 30.

Polarization sticking apparatus 1b of the present invention in the

20 fifth embodiment is as effective as polarizing plate sticking apparatus la of
the invention in the fourth embodiment.

Sixth Embodiment '

Fig. 25 is a side view of the polarizing plate sticking apparatus of the
present invention in a sixth embodiment. With reference to the figure, the

25  sixth embodiment provides a polanzmg plate sticking apparatus 1c
including: a blade 250 serving as a means cutting in a geometry of liquid
crystal substrate 30 polarizing plate 15b continuously unrolled and
extracted from roll 10; and head 300 serving as a means sticking cut
polarizing plate 15a on liquid crystal substrate 30.

30 In apparatus 1c, polarizing plate 15b sent from roll 10 has a
direction of an axis of polarization detected by detector 50. Note that this
direction of the axis of polarization is similar to that in the fifth
embodiment. Polarizing plate 15b is cut by blade 250 on a cutting stage
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liquid crystal substrate 30 mounted thereon and polarizing plate 15a
together. By moving stage 110 in a direction A, polarizing plate 15a can
10  be stuck on liquid crystal substrate 30. Note that by rotating stage 110 in
accordance with a direction of an axis of polarization detected, polarizing
plate 15a can be stuck in accordance with an axis of polarization suitable to
liquid crystal substrate 30.
As described above, the present invention can provide an apparatus
15 that can stick a polarizing plate on a liquid crystal substrate collectively
and hence efficiently. As a result, the cycle time and the number of
apparatuses can significantly be reduced.
The embodiments disclosed herein should be considered in all terms
as illustrative, not limitative. The scope of the present invention is
20 defined only by the attached claims, not by the description above, and is
intended to encompass all modifications within the meaning and scope of
the claims and equivalents.

Industrial Applicability

25 The present invention can achieve a significant contribution in
fabricating a large number of liquid crystal panels when it is applied to the
process for fabricating the liquid crystal panels. Furthermore the present
invention is useful in the process in improving the efficiency of the step of
sticking a polarizing plate at a desired portion.
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a first substrate
5 a second substrate (102a) overlapping said first substrate (101a) with
a liquid crystal layer (104) posed therebetween;
a sealing agent (103) disposed between said first substrate (101a)
and said second substrate (102a) to surround said liquid crystal layer (104);
and
10 a polarizing plate (106a) stuck on at least one of said first and second
substrates at a surface opposite said liquid crystal layer, said polarizing
plate (106a) has an end receding from an end of said one substrate and
having a surface with an inclination.

15 2. The liquid crystal panel of claim 1, wherein said sealing agent
(103) continuously surrounds an entire perimeter of said liquid crystal
layer (104).

3. The liquid crystal panel of claim 2, wherein said first substrate
20 (10l1a) has a terminal portion (109) protruding outer than said second
substrate (102a), said first substrate has a surface with said polarizing
plate (106a) stuck thereon, and said polarizing plate (106a) also extends on
said terminal portion (109).

25 4. A method of fabncatmg a liquid crystal panel, comprising the
steps of:
dropping liquid crystal (104) on a first substrate (101) at an upper
surface inside regions enclosed by a sealing agent (103) disposed thereon;
overlaying a second substrate (102) on said first substrate (101)
30 downward to stick said substrates together;
sticking a polarizing plate (106) on an upper surface of said second
substrate; and
collectively dividing said first substrate (101), said second substrate
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(102) and said polarizing plate (106).

5. The method of claim 4, wherein the step of dividihg forms a
groove (411) in a surface of said polarizing plate to expose a surface of said
5 first and second substrates (101, 102) at said groove (411) and thereafter
divides said first and second substrates (101,' 102).

6. The method of claim 4, wherein the step of dividing is preceded
by the step of collectively inspecting liquid crystal cells (115) defined by
10 said sealing agent, via an interconnection (132) electrically connected to
said each liquid crystal cell for inspection.

7. The method of claim 6, wherein the step of inspecting is
performed after the step of overlaying and before the step of sticking.
15
8. The method of claim 6, wherein the step of inspecting is
performed after the step of sticking.

9. The method of claim 4, further comprising the step of exposing a
20 terminal portion provided at said first substrate.

10. The method of claim 9, wherein the step of exposing is
performed in the step of overlaying by displacing said substrates from each
other.

25 :
' 11. The method of claim 9, wherein the step of exposing is
performed after the step of overlaying by dividing and partially removing
one of said substrates.

30 12. Aliquid crystal panel fabrication apparatus comprising:
means for dropping liquid crystal (104) on a first substrate (101) at
an upper surface inside regions enclosed by a sealing agent (103) disposed
thereon;

.27 -



10t 10t 10t;-10% & ()-!KL-#109%&' ()-*s9>}"?~ >0' 11!

L 10% & ()-y! 10% & ()-! Ny@*10%& ()- @0, ! 10% & ()-,!10% & ()-09"10% & ()-f" ]
‘aB~ >0' 111", 010% & ()-y/ 10% & () -

,.10% & ()-,!10% & ()-!k9%#t109& ()--9%-10% & ()- <k dE:/ 10: 10:;

-10% & ()-710% & ()- @L10% & ()-510% & ()- 3MLO% & () -

S210% & ()-6UFRrP./ 1\ 0&Y" 109& () - @ S&Y" 109& () - @ 0&F" 109 DI D& ()-! &F"10% " &
'()- ,s10% & ()-S10% & ()- 10:R dB./!\0&Y"10% D$"10% & ()-g!10% & ()- y
10% & ()- 10% & ()-10% & ()- F10% & ()-CFi zX9./!1\0y810% & ()-!yO0

4"109%&' ()-!; 4"10%&' ()-!.10% & ()-& 10% & ()-!

10% & ()-={\=1\0, 10% & ()-09SZ"10% & ()-!09SZ" 109%228& ()-!9SZ" 109R28& () -
10° 10" 10°;

T10% & () -1 phsz 8RS {9 Qeriaying SeF?‘&f&%ﬁr g}m 2 98 BBt 3B She: () -
| #0&#10% : &T(Fi 1) dewnypdiostick stratas togatherpos & () - @110%& O)-'@
10% S: S& ()-19- LA¥aks f&fstie’léﬂﬁ/‘hgpcﬂéniiﬂggpﬂa(@&/@(ﬁé) onl Rfrupped QUEack of f

109& 10:
0- salg first and second substrates (101, 102); and
5 means for collectively dividing said first and second substrates and
said polarizing plate.

13. An apparatus sticking a polarizing plate, comprising:
means holding a roll (10) of a polarizing plate (15b) formed in a strip;
10 means cutting in a geometry of a liquid crystal substrate (30) said
polarizing plate continuously extracted from said roll (10); and
means sticking on said liquid crystal substrate (30) said polarizing
plate cut (15a).

15 14. The apparatus of claim 13, wherein said roll (10) is a roll of a
combination (15) of a support (15¢) and said polarizing plate (15b) overlying
said support, and said means cutting does not cut said support (15¢) in
cutting said polarizing plate (15b).

20 15. The apparatus of claim 13, further comprising means detecting
(50) an axis of polarization of said polarizing plate unrolled, wherein said
means cutting is driven by a direction of an axis of polarization detected by
said means detecting (50) to adjust a direction followed to cut said
polarizing plate.

25 ' _

16. The apparatus of claim 13, wherein said means cutting cuts
said polarizing plate to have a size substantially equal to that of said liquid
crystal substrate.

30 17. The apparatus of claim 13, wherein said means cutting includes
" press means (80).

18. The apparatus of claim 13, wherein said means cutting includes
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a linear blade (180, 250).

19. The apparatus of claim 18, wherein said linear blade is
attached to said means sticking.
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