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Liquid Crystal Panel Fabrication Method, . Liquid Crystal Panel Fabri cat I on

- present Invention relates to I iqui K 09, ApPeraLis (TSFQQ\llmwm\\ﬂl‘l\H\\\ o as

"liquid crystal display panels"), nethods of fabricating theggame, and 10
apparatuses used to fabricate the sanme. Furthernore, the present invention
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rel ates to apparatuses used to stick a polarizing plate and particularly
to apparatuses used in a liquid crystal panel fabricat to stick
a polarizing plate that is supplied in a roll. 15 Bac ‘h\mm\m“mm;n gener al
a liquid crystal panel has a structure formed of two substrates
stacked one on the other in paral |EFS@T§IP3P]!@N t oget her wi'tH"a

predeterm ned smal|l gap posed therebetween and filled with I|qU|d crystal .
As a et hod of fabr| catl ng such a crystal panel, a conventional, general 20

ngt haﬂ W | h eg bRdtul PhnEETREE f&@lryﬁal:mtﬁ)lel Féb3ikatién Mg@hﬂdlln Fi g.
en a thin m t rransi S. substrate and a col or
filter (CF) glass subélﬂﬁi(i%fﬁﬁ alpézqegf%i)%agl&l éBB%%#%ES,’ a seal i ng agent
103 is garranged on one ghdtPeasizhsg PaatesStickinghdpFaatuge exanpl e, TFT
glass substrate 101 has a surface with sealing agent 103 adhesively fixed

t hereon. 25 Sealing agent 103 is arranged in a frane to define a region to
serve as aTeshatmldbtald ning liquid crystal (hereinafter referred to as a

liquid crystal mygellochng ihvérbtioR QUBMEL to Hﬁhl&@fﬁ%kﬂtﬁéﬂemkm&ef&&edhom in
Fig. 26, it has ~an openi nglto serve as an.i fl% nd CF 2§S
subst r at es ta@s "lanid cozstal displak pareks HH@‘ihr?asé’fl a b‘@agpget &Iﬁa(f'a\?g%

pl gr ?I 1(?y Qb l%&xﬁ;s@ts mﬂedoSfaBthee Hige Qmw dmltmmzramhe present t he
substrate a ur.al i

D seal in ent s ng agent
103 is t herRpeRien r‘f@flartéﬁ ?laBPaf‘%élng psed t‘fﬁ @ﬁlﬁaﬁqggg’ t%bé‘l'tlariat es 101
and 102 ar @astidakaripgeapeariuses used in a liquid crystal panel fabrication
process to stick a polarizing plate that is supplied in a roll.

15 Background Art
In general a liquid crystal panel has a structure formed of two glass’
substrates stacked one on the other in parallel and stuck together with a
predetermined small gap posed therebetween and filled with liquid crystal.
As a method of fabricating such a crystal panel, a conventional, general
20 method will be described with reference to Figs. 26-31. As shown in Fig.
26, when a thin film transistor (TFT) glass substrate 101 and a color filter
{ (CF) glass substrate 102 are to be stuck together, a seahng agent 103 1is
| arranged on one of the substrates. In the Fig. 26 example, TFT glass
substrate 101 has a surface with sealing agent 103 adhesively fixed thereon.
25  Sealing agent 103 is arranged in a frame to define a region to serve as a
space confining liquid crystal (hereinafter referred to as a "iquid crystal
cell"). Itis, however, not completely closed. Asshown in Fig. 26, it has
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



introduced 1nto 11 qui

seal ing agent 103 and heated to aIIom1§eaIihg agent 103 to set to provide a
1 large format substrate fornmed of the stuck substrates. TFT and CF gl ass
substrates 101 and 102 are then divided for each individual region
surrounded by sealing agent 103. Thus, as shown in Fig. 27, a panel 114
including a liquid crystal cell 115 is obtai ned. Panel 114 is accommpdat ed
5 in a vacuum apparatus and liquid crystal cell 115 has its interior and
exterior both vacuuned. Then, as shown in Fig. 28, inlet 116 defined by an
opening of sealing agent 103 is imersed in liquid crystal 104 and the
vacuum apparatus's internal atnosphere is gradually returned to atnospheric
pressure. By a difference in pressure between the interior 10 and exterior
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seconds. art Iatnel 1141 1s structured for example to have one side with a terminal
portion (not shown) exposed. To this terminal portion a probe pin is
connected, and an inspection is conducted. If the inspection does not
reveal any abnormality, a polarizing plate 106 supplied in a sheet in a size
20  corresponding to panel 114 is stuck on one or opposite sides of panel 114, as
shown in Fig. 30.
The conventional liquid crystal panel fabrication method is
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 completed. Note that
25  Fig. 31 also shows a process performed after the liquid crystal panel is
completed. More specifically, by connecting a flexible printed circuit (FPC)
to a terminal portion of the liquid crystal panel and attaching a backlight
and a case, a liquid crystal display device is obtained.
However, the polarizing plate must be stuck slowly to prevent
30 generation of static electricity. For example, sticking a single plate
requires a time of approximately 8 to 10 seconds. In particular, a small
size liquid crystal panel used for example in mobile phones is produced by
dividing a single, large format glass substrate to provide several hundreds
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size liquid crystal panel used for exanble I n nobil e phones is produced by
dividing a single, large format gl ass substrate to provide several hundreds
2 of liquid crystal panels. In that case, such a conventional art as

descri bed above requires a significantly increased nunber of operations in
the steps for exanple of sticking the polarizing plate, conducting an

I nspection, and the like, which is significantly time consumng. 5 This

di sadvant age may be addressed, as disclosed in Japanese Patent Layi ng- Qpen
No. 6-342139, by sticking a polarizing plate on an elongate substrate
provided with regions arranged in a rowto serve as cells, and then
dividing the sane for each cell. This nethod does provide a reduced cycle
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substrate in an elgn
onventr{onaﬁy %v%en a glass substrate of large size is used to

produce liquid crystal panels of medium or small size the glass substrate
has been divided into small pieces to form discrete cells and a polarizing
plate has been stuck on each cell. This approach, however, requires
20 sticking a polarizing plate on each single cell and also when the influence
of static electricity is considered the apparatus cannot simply be rapidly
( operated. As such, to stick a single polarizing plate on one side of the cell,
\ a time of approximately eight to ten seconds would be required. In
addition, the substrate having been divided provides a large number of
95 cells and a large number of apparatuses is accordingly required. ,lAs such
it is desirable that in a condition with as many as cells included,
collectively a polarizing plate is stuck thereon and then divided to achieve a
significantly reduced cycle time of the step of sticking the polarizing 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
geonﬁetry 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



geonetry to facilitate the step of introduCing liquid crystal, a |large size
substrate fornmed by introducing liquid crystal in droplets and sticking

" substrates together, or a simlar substrate. For exanple froma glass 3

substrate having a side of 600 to 700 min no |l ess than 200 cells can be
obt ai ned, and when a polarizing plate is stuck on the glass substrate
having a side of 600 to 700 mmit can be stuck thereon with efficiency

i ncreased by approxi mately double digits dramatically. Normally, a 5

pol arizing plate to be stuck on cells is previously cut in a form matching
a single cell, and thereafter undergoes an inspection, one by one. As such
t he conponent costs significantly. If a polarizing plate supplied in a rol
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15 Laying-Open No. 1-260417.
Japanese Patent Laying-Open No. 60-192914 discloses that a rolled
polarizing plate is unrolled and a liquid crystal display panel is stuck
directly thereon and subsequently the polarizing plate is cut. With this
method, however, the polarizing plate has a large portion wasted.
20 Furthermore, a portion unnecessary as a liquid crystal panel would also
have a polarizing plate stuck thereon, which renders it difﬁcult to perform
{ a subsequent division step. To produce a transmission liquid crystal
| display device, in particular, it is necessary that a liquid crystal panel has

opposite sides With a polarizing plate stuck thereon. The axes of
25 polarlzatlon are orthogonal to each other and if the polarizing plate is large
a marker (a reference for a division step to prov1de cells) provided in a glass
substrate cannot be read.
Furthermore in such a configuration as disclesed in Japanese Patent
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.
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30 large size a pneumatic chuck nechani sm noving the el ongate pol ari zi ng
plate and a press for half-cutting are spaced w de apart and consequently
the apparatus itself would have a significantly increased size

di sadvant ageously. 4 Furthernore, the apparatus described in Japanese

Pat ent Layi ng- Open No. 1-260417 cuts a polarizing plate first in a strip
and then in a size in accordance with a liquid crystal display device. The
pol arizing plate needs to be cut twice and the apparatus is accordingly
required to have an 5 increased size di sadvantageously. Disclosure of the
I nvention A first object of the present invention is to reduce a period of
time required to produce a single liquid crystal panel when a |arge nunber

of 10 such |i qghfEEMAbA, tRERGpRrates 86sdrasdd MEDNp RhGHREEntA sygagnd
obj ect of the present invention'is fo E(riﬁw dﬁ n agggr.at_u t't hat can stick
a pol ari zi el Boe 104 15 @y raapelagizing pdate Beatdﬁ‘r AP hen'in g S8y

number of st gps, AN CBSAGR dRERiEEfsehledishYay devieehi Ehe gdberitingplaibj ect the

‘ t d I d 15 t al | ] : irst
Clibstrat c: nacdssond st rrad DR ARRgRRES 13 REoF e apburr At in °

liquidgrysi@leabad 8izendsadvaheig@oaslyeen; a sealing agent disposed between
the first and second substrates to surround the Iliquid crystal |ayer; and

a polarizing plate stuck on at |east one of the first and second
subst r at es Ditclasste bAtke: bpyeodidre the |iquid crystal |ayer. The 20

avino o aur f ace RSy AGEPEEIREFHLBAL L0 At 010 BlARA% PUESHIT tIaL ey
on a | ar geréawnired toutrednge & Spglrldawd %ﬁ)’l%éf%%%“gl ¥ %@%@55%9%?%% t hen
al'ong g9l i REH Y REA QYRS afh volbdRIVypro@head.zi ng pl-ate is scraped
off ~and then the substrate i rovided.with.a ¢r ck_éang %lnv &dtﬂ o}
i ndi vi dual 25 | i48PEPRS 9RILSH o%g%epzée_seﬁkﬂény? P 1%??/8{ al ane:% can Ee
fabri cat ed thef teststicl ypolaridihg platsemt substratiecat pdesizedboytionevisha i ng
eSent cont LONRHEL g OGS BROS R SpBR mgia 1e L u crvsta
provi ded with a Beathieyesheifirst object the present invention provides a liqu
15 crystal panel including: a first substrate; a second substrate overlapping
the first substrate with a liquid crystal layer posed therebetween; a sealing
agent disposed between the first and second substrates to surround the
liquid crystal layer; and a polarizing plate stuck on at least one of the first
and second substrates at a surface opposite the liquid crystal layer. The
20 polarizing plate has an end receding from an end of one substrate and
having a surface inclined. Thus the polarizing 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
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.
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30 form ng an enclosure that has received liquid crystal dropped therein
and anot her substrate can be stuck together to collectively fabricate a
plurality of liquid crystal cells to provide an efficiently producible
liquid crystal p an el. 5 1n the present invention preferably the first
substrate has a termnal portion protruding outer than the second
substrate. The first substrate has a surface with the polarizing plate
stuck thereon. The polarizing plate also extends on a back side of the
term nal portion. Thus the polarizing 5 plate is stuck collectively on a

| arge format substrate fornmed of substrates stuck together and then al ong
aline to be followed for division the polarizing plate is scraped off and

then the substr qleHsnRisat ARtbd¥ibd plefef i Kha il isubdidite hle d tutimindial
l'iquid crystal .panels” The [iquid crystal gaﬁel s, ca bee f abri c%tg%, _

ef fecti vel yortionTeroirwdiagcouthe thapdhe serend sphtrptese f—"ﬁ%ﬂ%ﬁ’ﬁ rovi des

a method ofy,d 2BGEERENThahkiplalaniyplat spadethereon) uilieg dlbsizEiEpatef .
ropping li crysta

ui on.a.fir substrate at. an r el nsi de
regi ons encHdReytaRAsen é‘&ﬂckrﬁjdﬁﬁﬁ#ﬁe X é’ofhg 'eo;i?&gvtgr%lgi}?glgnlégsecond
substrate qatdss ftuckicolleotiselyadre adavgenfurth atesudtstatetthemsd iof suhsiates
toget her; stickin ol arj,zing 1 . Arf the second
substrate; StH 58??@@??\%%}1% %]iogfénghﬁkﬁg%%if?gto%ﬁ OE%R , sfé.}gést ates and
the pol ari zjdigripiwd plateris accaredaoif endnitten thess\prassatietis prgeidedowt
fabricating a 4i qu g. ¢ .cakl. Stk g Ki ar imdgqridés saal ar ge
f or mat subg??gif(?%:angﬁv%ign%ﬂg 131%%?%%@?%/1%%1? &:ﬂif};c}%?:gpaigrgﬂ;st al ce?l S clgr? exactly
be used to mpaidlecanks fabdicased effegivelYer ystal cells 20 can effectively be

producqg. |n thepgreaaite thaVERiobfeditRE §ralint favensioamoiidis/a diethotlafns a
ERRN A R N IR ER Srroe TEC  LO
and secondy,§yhatdh st Shbstrasnapaaveier surtaceusidaregiong aneloged ﬂoy_ga at an
of - The cnlmEtestLfioepT L rRReR) ShaTaRon £ocf R UNRRICAN hphssd no
i ndi vi dual subrstsatz dpeneiasd to mtinkéﬁprse@ématemmtﬁéﬁ shcking aRQIaYRINEt ep of
di viding i s;RtesGA68 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 cra;l;ing at an
95 ‘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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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 |iquid
crystal panels are each inspected. In the present invention, a plurality
of liquid crystal panels can collectively, sinultaneously be inspected.
This can provide a 6 reduced inspection tinme required per liquid crystal
panel. In the present invention preferably the step of inspecting is
perfornmed after the step of overlaying and before the step of sticking. 1In
the present invention preferably the step of inspecting is 5 perforned
after the step of sticking. In the present invention preferably there is

i ncl uded t he.step. o | rm gk & dided at the first
substrate. r?ﬂ?ée(g}rf%\ﬁrgﬁéﬂqﬁgr@%e§g¥l%td?@h%€% éﬂggfg_lfﬁﬁe tgirrri.nal portion so
that fromthis tlertherresant yivpmalon B?efaﬁablﬁ§géc%t%ﬁfé%~?P% D&iSpl i ed so as

to facili tg)te‘ffotrﬂ?ed AREPEhE Ofbp dHbVehldyiagRiRbelort IMetéo0 prieltierabl y the
step of exposing 1s perforne in the

of overlaying by displacing the
substrates fromladd® Riesent IyentighpH Fr%ttﬁﬁr‘?tﬁ%ﬁ?ﬁ%s}g%?g%‘&ﬁ wi t hout
di vi di ng t herfgrasdd after the stepeofstéddnt. i nvention preferably the step of
exposing is perforpged after the.step of | ayl b vy di d
partially remvilﬁgtr%r%‘e&enﬁ{év IO&Bg?fgé%@g’%’fﬁ%(égg%éﬁ?g%Y‘%‘ﬁét f ,
subst r at es exbosing ssemnuiadeoatiengimovkded atyths st substeatel ndihipaliasna can be
exposed at Ly |4 d } 1 56 $haphicee thisherpigakat
I nvention pt?gg?%%als&gb{?%(?é&ar%rt}%tgﬁmﬁglﬁgjB%tg%ri gatii.gn aﬁfar at us..i ncl udi ng:
means for cigppifoy an msoactien gapdie HPORNYG PSS §Q agilifpte Hie ISPERRAR- surf ace
i nsi de jpegi ons epcliRspibdant fnvh tsrRbirafar Ablgnih editep afestpubiergeisp erfieaned f or
overlaying a second ?ubstrate on ,.the flféH subst r at 'dOW%% ﬂﬂb%? st ck the
subst r at es indgersiep of euaravimg by displeeimg the JRFTIeRd Pt ¥ N &h upper
surface of gh@ihhr pértesitcaebensposedstitladuesdividio gbenaulistrateol | ecti vel y
dividing the first and second substr t | AL 230 Srmed
Substrates of a ]1Sr’a?}beep1‘ec§re %%%ﬁ“‘é‘?%é%‘f??%%%& é}?g@o?se?(%gﬁi-r{églésg% q o form
a subst r at exfter tiedsted dffowestayokeg bsgﬂ;mdmg@gl@ndrﬁl@ﬂé}’ JEMmeyIRE BRE o they of
I quid,aryst lstfaecler 26k Qn”ﬁﬂ]egrt?é't AOsubdtdh s GEThe Gahes bizeelry sgaclst uck
thereo& SO at a Targe nunber of |1quid . "
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
95  collectively be stuck together to form 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 geometxry of a ]iqu_id
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 cells can efficiently be produced. To achieve the second object the
present invention provides an 30 apparatus sticking a polarizing plate,

i ncluding: nmeans holding a roll of a polarizing plate forned in a strip;
means cutting in a geonetry of a liquid crystal substrate the polarizing
pl ate continuously extracted fromthe roll; and neans sticking on the
liquid crystal substrate the polarizing plate cut. 7 The apparatus thus
configured extracts a polarizing plate in the formof a strip continuously
extracted froma roll and cuts the polarizing plate in the geonetry of a
liquid crystal substrate. This cut substrate is stuck on the 1liquid
crystal substrate by the sticking neans so that fromthe polarizing 5 plate

in the fornrRé abharatus thud qelfenizingtpids e tdiatizing blate initbelfoywi of a
crystal substrate can ingnediatel e abl gi heq.. | L iRelAktZinehe! at e
can i medi a%taﬁycw%‘ﬂ%%ﬁfq%ie# i d %ﬂlgﬁgf‘lﬁjﬁgﬁgﬁéﬁg 8aFﬁ éteezsi r.ed
portion, thegqubayicfialggpidatrystansuesteateck Thns chbsubiaraieSBCE A theant 1y
nore efficiently.. N A o M, 0 ! I tBé palaxesilienat i on
of a suppor]ﬂq‘é]r%cﬁy%gals%gisgﬁ@ibﬁéﬁﬁlgﬂt&e&%@ F?ﬂlﬁnabt%hgtgggpo t,p. an t'ﬁe means
cut ti ng 5doeslatetn ¢he formefshpsonp a pokarizingplateethagiighp isrjr'g‘eﬂ-}(ﬁ’c . Still
pref er abl y LS ARRAISH S 3l inkindQiddely BeloBtaizedd Blsahe dutrpdisrizingiplatdes

Bans detecting an axis_of polarizatian of, the polarizing.pl 5.

unrol | ed. ' ¢an earesliataly ibﬁget}lgk O wdacrérﬁaﬁc%‘%%éh‘a&ﬁg"ér? g%%ge&of

pol ari zat i 0o, dgiEthetd¥rikify peitechndre skahwr thesihstrate signgeawhy f ol | oned
to cut the polarizin | ate.” As such, the polarizing plate can be cut in
accor dance Woﬁfﬁetﬂ%@egﬂg’ecti on of the axis of polarizatign so that the.
directiyn of theSaXipreférghdyahezalliisra xdll oha combination of iangiR ot @nddfene 20
recogni zed. a.r i ' i SUH | cudtis! @oesdesti g
allowing a H@é@?giﬂ_%ﬁe’ %‘?191&);(1?? tg’fléa%g{%ﬁh %ﬂg}}]&%ﬁ conﬂg{ol led with

preci sion genswepetdddadtingtthe pgpszigBiatet he means cutting cuts the

pol ari zi ng pl at egig S{)f’%&lgrego%y%hé%ﬁﬁ%ﬂ:@@hﬁ@lﬁhﬁg th@usdlariain g alateffurthed i qui d
|

means sl | Mndrsmanny deechig A AR AT RCr oL the PRIABAnEIARE PP
preferafy y hheollédeplie Bleads digting 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 a result, a high quality liquid crystal display device
allowing a direction of an axis of polarization to be controﬂed 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
95  preferably the means cutting includes press means. Still prefe;ably the
means cutting includes a linear blade. Still preferably thg linear blade is

attached to the means sticking.

Brief Description of the Drawings

30 In the drawing: ‘
Fig. 1is 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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attached tb the nmeans sticking. Brief Description of the Drawings 30 In
the drawing: Fig. 1 is a first illustration of a nethod of fabricating a
liquid crystal panel in accordance with the present invention in a first
enbodinent; Fig 2 is a partial, plan view of the liquid crystal panel in
accordance 8 with the present invention in the first enbodinent; Fig. is a
partial cross section of the liquid crystal panel in accordance with the

present invention in the first enbodinment; Fig. 4 is a second illustration
of the method fabricating the liquid 5 crystal pan 1 in accordance with
the present invention in the first enbodinent; Fig. 115 illustrates

equi pnent for performng the step of sticking a° polarizing plate that is

I d hod '
Sgﬁo?éincé%&hﬁh”ﬁie%erneﬁéx%ﬁﬁhbéﬁiﬂ%%’%s@%“LM"#*‘**““ry;%?rlooﬁiﬁ'm' "Fig. 6

t
illustrates a fiflist3 neapedtiol ceogsmeckgnept ttb?ﬁﬁ%a CEB? i nspection
in the met ?8 1‘&%&:9%&&%@?}%% 1'n'v@ﬁt1@n01hyt9nfe8ﬁrs‘@&a@1@ﬂ)od1merm;cordance With
r

t he present 1Tnvention In

t f
substrates stucligod é?ﬁéleco%é ?sté?ﬁéﬂq éthfégf@tlj’ﬁlr(:?znb%a{ ﬂq}ﬂ \tl1vog of

fabricagi ngegigl bhﬁla'lﬁh gédoztlahcopantd t}hmpfmmmdammmomﬁnrthlelﬁspr esent

I nvention i n the fi rst enbodi nent; Fig. illustrates a second nethod of
exposi ng aemdqipent portion for inspection in the nethod of fabricating
the liquid cr yst}iag paliaktrates eqcpniaricir werformiagphessap of SUekinSHA i n t he

f t enbodi
Lerm nal - pBPIABAnERIt Mgkl B akiey Hﬁ%ﬁ?ﬁi&:‘ P i ¢
cryst al panﬁysﬂahpaaebm degurdineg whth Iﬁ]ée pﬂfé%ﬁ‘élﬁtml"ﬁ%@ﬁ’élllﬁr? erﬁﬁ’ie first

enbodi n@ Q¢ I lustrates equi pnent for perfornming the step of
di vi di ﬂg it I's €

panel in 25 acc&lﬁaﬁdhgﬁﬁ@:‘igi ;\ %ﬁgegg%ﬁgd%\?%ﬁ%lbcﬁaﬁt‘ '\r“eﬁngha}ilq,og e?rfbg(rj?/rsr;ﬁ!t ;

Fig. 11 is;3spedisRest temethvd of fabfitatshg eketiouad yritatipanstthin the
accordance with the present invention in the first embodiment;

Fig. 7 is a plan view of substrates stuck together, as obtained in the

15  course of the method of fabricating the liquid crystal panel in accordance
with the present invention in the first embodiment;

Fig. 8 illustrates a second method of exposing a terminal portion for
inspection in the method of fabricating the liquid crystal panel in
accordance with the present invention in the first embodiment;

20 Fig. 9 illustrates a third method of exposing a terminal portion for
inspection in the method of fabricating the liquid crystal panel in
accordance with the present invention in the first embodiment;

Fig. 10 illustrates equipment for performing the step of dividing that
is employed in the method of fabricating the liquid crystal panel in

25  accordance with the present invention in the first embodiment;

Fig. 11 is a perspective view of a first exemplary blade used in the
method of fabricating the liquid crystal panel in accordance with the
present invention in the first embodiment;

Fig. 12 is a perspective view of a second exemplary blade used in the

30 method of fabricating the liquid crystal panel in accordance with the
present invention in the first embodiment;

Fig. 13 is a side view of a wheel cutter used in the method of
fabricating the liquid crystal panel in accordance with the present



nmet hod of fabricating the Iiquid crystal panel in accordance with the
present invention in the first enbodinent; Fig. 12 is a perspective view of
a second exenplary blade used in the 30 nethod offabricating the liquid
crystal panel in accordance with the present in rention in the first
enbodinment; Fig. 13 is a side view of a wheel cutter used in the nethod of
fabricating the liquid crystal panel in accordance with the present 9
invention i the first enbodinent; Fig. 14 is a front view of the wheel
cutter used in the nmethod of fabricating the liquid crystal panel in
accordance with the present invention in the first enbodinment; 5 Fig. 15
is athirdillustration of the nethod. fabricating the liquid crystal

panel in ag 1 invention in the first enbodi nent;
Fig. 16 is%g%%gﬁgn%%%%?g?%n of@h%’he met hod fabrq’icati n%tehge li.quid

crystal panel i Fiactéisadeentwiew ehheswheeheuttex used ghthe ofiafst 10

embodi ment Efalgﬁiigatiﬂ the 18 filyshartanel it Becsrabhed wath thbpiressitng the 1 quid
crystal panel i n dccordance th the present invention in the first

enbodi ment inveRtion 18 the Hyst pBRodRReRtof an exenpl ary vari ati on of the

met hod gf  fabripgat 1 gs bhditd Huigtratiys bikhpanethodfabricatidgribe liuid t he

present 15 invention,in the . first . di t.. :Fl 19 . ts a concept
of a liqui arw@@papebgmmrg}apf%&eﬁb"ﬁﬁe ng%rﬁétlgl‘s’g?t&g”géfc‘g%?ﬁigg wWith the
present i neeihddiment; a second enbodinent; Fig. 20 is a side view of a

liquid crystal %Qgillﬁ‘i'ig B?B:ﬁgﬁgﬂﬂfﬁrg‘ﬁlﬁf of l@ﬁ;13 nfdhRagaBRkatif¥eRkilofuidn a

third enbodi nent; . a partirally enlarged cross ecﬁl n of the
liquid crysrestapansel in aceardenganath fhe ﬁrewtﬁpé@@ﬁfmilﬁ\ﬁg‘ﬁt $H in the third
enbodi ggnt ;egﬂ&iirr?e%tr epresents a concept of one enbodiment of a polarizing
pl ate sticki

ng apparat us,of the sent Jnvention; .25 H gy 2331 i de
view of the pol dhgziAds gilew %@FEE{ ﬁbe E’ﬁﬁié?‘ipggawcﬁthrég ﬁl‘ghq%;d ciystat
panel in accordance with the present invention in the first embodiment;
Fig. 18 is a flow chart of an exemplary variation of the method of
fabricating the liquid crystal panel in accordance with the present

15 invention in the first embodiment;
Fig. 19 represents a concept of a liquid crystal panel fabrication
apparatus in accordance with the present invention in a second

embodiment;
Fig. 20 is a side view of a liquid crystal panel in accordance with the

20 present invention in a third embodiment;
Fig. 21 is a partially enlarged cross section of the ]iquid crystal panel
in accordance with the present invention in the third embodiment;
Fig. 22 represents a concept of one embodiment of a polarizing plate
sticking apparatus of the present invention; .
- 25 Fig. 23 is a side view of the polarizing plate sticking apparatus of the
| presenf invention in a fourth embodiment;
Fig. 24 is a side view of the polarizing plate sticking apparatus of the
present invention in a fifth embodiment;
Fig. 25 is a side view of the polarizing plate sticking apparatus of the
30 present invention in a sixth embodiment;
Fig. 26 is a first illustration of a method of fabricating a liquid
crystal panel in accordance with conventional art;
Fig. 27 is a plan view of substrates stuck together, as obtained in the
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present invention in a fourth enbodinent; Fig. 24 is a side view of the

pol ari zing plate sticking apparatus of the present invention in a fifth
enbodiment; Fig. 25 is a side view of the polarizing plate sticking
apparatus of the 30 present invention in a sixth enbodinent; Fig. 26 is a
first illustration of -a nmethod of fabricating a liquid 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 wth the conventional art; Fig. ~8
is a second illustration of the nethod of fabricating the liquid crystal
panel in accordance with the conventional art; 5 Fig. 29 is a third

sccor dancetdif EBeCORYEH PoftEtaiit il pyIthanififteeRfie on

t he net hodwafh tldrowedntignalnect] i quid crystal panel in accordance with the
ti | g . Fi i . . foo f P :

conventional ar h@aégbf %%eccfﬂd hfu&r&x‘,lgx\gr?ggﬁém Extl(ﬁf}loli*}ﬁ“fﬁﬁ{lbgﬁng nt&eﬂ?ﬁ\hﬂat' ng

the liquid crys 0" panel "1 n accor t he convent art. Best
Modes for Garstsd pgneuin atrordanenmwidnthegonsentianeadiarbnt Met hod of

Fabricajion 15 ﬂg.hzé?égrtﬁﬂm\gtﬁhgél o tH nidiBo R T0E SRV cA tiye Thé Myl a
first ‘enbodi nent®provides a IlquL({t rystal panel fabrication nethod as
will be desstabeanelimeperrtance it Fibﬁ sqnveptenAl 08 substrate 101 and CF

gl gss substrat g 03’()k %ﬁf%iw&lkﬂl&@@ﬁeltt_hﬁ{ oft\}wme?ge@iofifmwamm%ehemmaef )
substrates are stuck together, seali,ng agent. i s arranged on one of the
two 20 subSt¥sifbranekin ?‘%@?raﬁﬁﬁ&ﬁ Wi%i%hfgglo'gée%wﬁ%@&%’bﬁp%ans of a di spenser
through a smal | Fsyr3 ngeadiow thastyoftheappthedofoiabsiadine: fhrd hguishcrystak he

Fig. 1}(2);138 Le%g%rgg%&ldg%?%mttﬁgggn%{éﬁm Ztsurface having sealing agent

103 ar eal i ng agen I's arranged to surround
continuously an entire periphery of a region to be provided with a liquid

25 crystalgegyggodé§}b9qnﬁ&yﬂgfg%¢th@qﬁvgﬁﬁbhng agent 103 does not have the
First Embodiment
Method of Fabrication

15 With reference to Figs. 1-17 the present invention in a first -
embodiment provides a liquid crystal panel fabrication method as will be
described hereinafter. Initially, TFT glass substrate 101 and CF glass
substrate 102 are stuck together. More specifically, before the substrates
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 dispensex
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 lliquid

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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openi ng that the conventional sealing agent shown in Fig. 26 does. The
present invention exhibits a particularly significant effect when a | arge
format substrate is used to produce nmedium and small-size |iquid crystal
panel s therefromin |arge nunbers. Such medium and small-size liquid 30
crystal panels are mainly applied in nobile phones, car navigation systens
and the |like, which are required to endure tenperature higher than office
aut omati on equi pnent, which mainly enploys a |l arge size crystal panel.
Accordingly, sealing agent 103 is fornmed for exanple of heat-resistive, -
11 photo-curilg resin or the like. Comon Transition El ectrode TFT and CF
gl ass substrates 101 and 102 are both provided with el ectrodes,

respecti Velrﬂqotg%rﬁp@kygiﬂg)rmlet]ﬂqg toliquid crystal. When a 5 liquid

crystal panel is.conpleted, ho r. desirably, a term nal portion provided
oniy at one subs¥? O%ﬁﬁﬂﬁtw\&%ﬁ?(’?@ed to externally extract the

el ectrodes. . AccDF@iagl ¢F glnesstibstratési0 hnadwl@heme botteprevidedaritho t he

bstrate th the,t i .t h . d. ,

comon &+ arfarerORe S Eep Ry B SR ‘?ﬂg&%@ﬁ_ﬁ R e roder

is an eBectliquid pustal rrutalde nompleted, bawsventdesiPbst F%“ert‘ﬁ ROYEOFyi d

crystal |aygp vﬂ?es(fgnfe}hﬁf ELuBSRatOex@bbWl elLatdd cabxteendlgtdxeradigheeen
urf aces

el ectrodes of s of the g]ass 6 substrates.res tively, t hough t he
gl ass substale¢teedess oA@COtrﬁgygl&r Onsﬂ%&ug%ét%wh&ﬂ@ ﬁ&rtﬁ‘ém?{%?f%ﬁ‘e
substrates gfiatrdtdueithothevteimirantld viedaddéndedito heanektradted. Taydo docayst al
panel s, for the sake of.illusélrogti.on the substrates are divided into

i ndi vi dual 9oFoR wapsttign eleqodedsysgdoortion of one such i quid crystal
panel i1 shown iThEi"gemoretiadisitch elaesralie” seahiealgetrade posadBetwieey ass

substrate 1Qla, 102 lural.jty. of r anged
havi ng t hei a?%éﬂgﬁﬁiag%sf%%l{e, %}tglu%gﬁc%%ﬁ t%i%}%ég sols'fQ Iﬁgkﬁefgo?t?{)egggﬁozw

arranged t hadieyrledroal condmcetial betwme]@&‘éKOd%@féHrfaﬁﬁéPgéli%g S%on ext ends
across seal ¢/ Ageat ré's%%cﬁ%\%ri d ARh SRR the R Afbsthetekbatird thisydrel panel .

oAl ootk dAaeitan Ao deit o A s Caat Bab BT R R v iR ot
with ajgondugbin@iviahal lighi®@efystal panels, for the sake of illustration the
substrates are divided into individual liquid crystal panels and a portion of
one such liquid crystal panel is shown in Fig. 2, enlarged. Inside sealing
agent 103 on glass substrate 101a, 102a a plurality of common electrode
pads 203 are arranged having their respective, small, round common
920 transition electrodes 210 arranged therein. From common electrode pad
203 an interconnection extends across sealing agent 103 toward an outer
{ edge of the liquid crystal panel. Common transition electrode 210 is |
\ configured to include at the center a small, round, conductive granule 209
having an external surface wrapped with a conductive material 205.

95  When the substrates are stuck together, common transition electrode 210 is
sandwiched between upper and lower common electrode pads 203 and -
squashed thereby. As aresult, as shown in Fig. 3 in cross section, with
conductive granule 209 interposed, upper and lower glass substrates 101a
and 102a face each other, and conductive material 205 having been

30 squashed and deformed surrounds conductive granule 209. Electrical
conduction is thus achieved between the electrode on a surface of glass
substrate 101a and that on a surface of glass substrate 102a. Note that
Fig. 3 is provided to show common transition electrode 210 squashed and as
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25 Wien the substrates are stuck together, common transition el ectrode 210
is sandw ched between upper and | ower comon el ectrode pads 203 and
squashed hereby. As a result, as shown in Fig. 3 in cross section, with
conductive granule 209 interposed, upper and | ower glass substrates 10la
and 102a ace each other, and conductive material 205 having been 30
squashed and deforned surrounds conductive granule 209. Electrical
conduction is thus achi eved between the el ectrode on a surface of gl ass
substrate Ola and that on a surface of glass substrate 102a. Note that

Fig. 3is p ovided to show common transition electrode 210 squashed and as
-12 a liquid crystal panel it is a cross section in an exanple in
configuratigm u‘ﬂ&fcfcﬁé’tﬁpbaflbl fﬂlElagcrogs séétldiﬂfl@n an@@mm@mqummamon qui d
crystal panel is fabr h | i qui %/@ |ntt éggll{n&de.
Accor di ngl y§ erent {10 F\ hal%Er 50 ﬁ’&{s ﬁ gnnot
be filop' ' eﬂ fa@?d:a&@@vﬁtl&h@?ﬁd@t@aﬁﬁ%a}d@ mtwdluctedgnsllder \Adcbxchngl;esaure
smal | er than. ,conventiona r han KO as
convent i ona? }flgnggcglaﬁ%ﬁ‘aWi‘?%é tﬁg?{é}f% ?‘%ge%’o@agl?]& be o@ C%I ve gr anul e
209 i s 1ot sxsb:ﬂm;sﬁeednustfbe gtk m@pﬂm@wat}eameesssxga;ﬁn(@l?@m ‘@h%thce bet ween t he
subst rat es: oo ARGAIHING! ks SORMHTYS oA 2BHLS A0S CHIBIL 110 MR tional

convent i ona‘f IS use talih appropri ate cel

substrat es Hresesk a@kdu@g\éq ﬁbarte Qélgﬂwﬁ&n& C@Pé*%&i?’é g‘l@ﬁﬁW%Bgﬂﬁé}Ht
convent i onayy &4hddney @am §nfa|pb!l rigfEal @ﬁ (h@l@ﬂ@lr@é%$%@n therving as a

medi um appl y conducti ve ran n _electrode 210
is insuffichedy %FS’/ tegkcl Efé’a Me%(?{l%%%}ﬁfc mfogg&? aé%% 15 conmmon

el ectrade peshvddicand is esdd tb «)bmmvﬂ}ﬂaeamtmastéaeﬂcgap connecti on.

Accordi ngly, an hesi.ve i,ch does

adhesi ve contai neﬂb }&%ﬁ‘\éﬁ%tf?vgﬁ‘ Iﬁq%kﬁggétglegb %Iﬁjﬁ%b&ﬁ]’eﬁnsatl sfactory
connecti on smd]lprmhad@os'velatiyn@] @cxmoaaanmﬁueuwmm imancasHgsive
transition. %‘{ﬁ ?%er &%Fﬁrﬁ %pl?ﬁ?@?ﬂ%&i@éﬁﬁlﬁml o%%ﬁbﬁ&r@ﬁsﬁidrﬂk' ng

Substrat es [ pi hg uid crystal
crystal 1o4elie§tr@|d@@d@dswsuﬁﬁue@ﬁ&%@d%f‘?%@ew?)q%%é @@%@%nggaé}ﬁ 103
or on opposihifinfdn lee&®de pad 203 and tends to provide unsatisfactory connection.
Accordingly, an adhesive which does not contain such a filter or an
adhesive containing a conductive filler is used to eliminate unsatisfactory

connection and provide steady electrical connection of the common

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 alarge 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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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 anopunt matching the volunme of a cell and accunul ates i nside
sealing agent 103.: Then in the step of sticking the substrate together

gl ass substrate 102 is laid thereon and exposed for exanple to ultraviolet
light to allow sealing agent 103 to set to hernetically 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. -13
Substrate 0 then has a surface washed. In the step of sticking a

pol ari 2ing @hBlizar 30 SHENMA", Ehffacd wathiRdl alhzhBGteh of etitking a stuck on a
surface of ‘ubstrate- 30. Po

e artzing_plate 1Q6 is suppli frgma roll 107 of
the pol ari zZpolgrising 8lates ap shgwor gy Fig % doe P&F@%Bfﬁﬁfﬁ% 1§ %ﬂﬁc G st al
p?nelk 5to Q?rfﬁé’%)()f' ﬁ?&ﬁ@aﬂe%@.f Pelrbih yeatey s ipakpylied fignplaatedl 106 ofray be
St ucC on one siae, alin

sLuck on O SHES S 0%l stbelrate Jlechaol Spbd st aangla s o
substratse Ot fgltalpdiEitedus efl réflectivetypteh @ obrnlizingzilate pOameawnblelsthek @8scri bed
blate is  Stporcrloge ot Pubpuld Sgn et AR orsipl peidl Bof N2 B0 A1 21 N
pol ari zi ng trphanesSeblypespoaeiziag vlate HGEpHngkon SASIILSPLSPEde a
conbinapionyﬁiﬁrgﬁﬁ3éhe two and supplied in roll 107 supplying the
pol arizing plate._ Initially, —conbjnation 315 i extr. teg from oLh1107
and noves past aPdsiRmest uzsd tQ§t]&i$tfg@th;©n&mcﬁ 14 ?lvﬁiﬁcﬁ ﬁﬁmo%‘i“%
pol ari zgf i ofefefeRQ @BIFiE BinblatFecdfibilly ORol 100t dfi the sdlageidbblatedst ting
D e oL S dgiBi] ST S SRR 1L R By o cu
separat or . eparHhis3verlaid ogui depuaior A1pet previderembmration dL&ofect i on
1ot R AL 10100 Sippatgakapuman pusteman <20
pressed by eombinationBlBis s8tractediem rell 40740 dmovES dswh R Q;eat;qrgic"{tq on. A
head 39() opgEAltRG 4 Qirklich Jfh RRIsHfAAbzation of polarizing plate 315b. On
a cutting stage 355 a cutting blade 351 moves downwaxrd toward
combination 315. Blade 351 does not cut separator 315¢ and only cuts
polarizing plate 315b overlying the separator. Separator 315c is guided by
 a peeling member 327 in a direction different than polarizing plate 315b
20 and taken up on a take up roll 320. Polarizing plate 315b with separator
315¢ peeled off proceeds and then pressed by a guide ro]ler 380 to move in a
{ slightly downward direction. A head 390 operating to stick the polarizing
| plate on a substrate includes a press and contact roller 390a, a suction
platform 390b and a position detection sensor 390c. Polarizing plate 315b
95  gslides on a surface of suction platform 390b, moves past under roller 390a
and is thus guided to position detection sensor 390c for detection, while a
polarizing plate sticking stage 310 is moved upwaxrd to bring substrate 30
on stage 310 into contact with polarizing plate 315b. Stage 310 can be
moved in a direction indicated by an arrow A to stick polarizing plate 315b
30 on substrate 30. Note that in accordance with a direction of an axis of
polarization detected by detector 350 stage 310 can be rotated to stick
polarizing plate 315b in accordance with a direction of an axis of

polarization required for substrate 30.

o
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plate on a 'substrate includes a press and contact roller 390a, a suction
pl atform 390b and a position detection sensor 390c. Polarizing plate 315b
25 slides on aa, surface of suction platform 390b, noves past under roller
390a and is thug guided to position detection sensor 390c for detection,
while a polarizing plate sticking stage 310 is noved upward to bring
substrate 30 on stage 3110 into contact with polarizing plate 315b. Stage
310 can be noved in direction indicated by an arrow A to stick polarizing
pl ate 315b 30 on substrate 30. Note that in accordance with a direction of
an axis of polarization detected by detector 350 stage 310 can be rotated
to stick polarizing plate 315b in accordance wwth a direction of an axis
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correspondigi§; é&e@ t@raoéxrelé&hﬁﬂaﬁf)nOﬁ@aﬁaﬁ@appmt@llsasS substrates. In

i nspection term on 1 n termnal 131 is arranged.
| nspection erni qep ’f%%lﬂ%@o?%mél %‘sci)seghgﬂ met hod, as.follows:

initially, 20 adnsthmwstep-ofEixgosi®g dhernpm h@rgpas@néﬂ%ﬁ%ﬁrb?qﬂ&@ll S not
provi d?ﬁ o@tlohnls.ﬁ?f:st é%s&&%‘:ﬂ%né%@lér%e%iﬁ@ttsﬁbbﬁaﬁ@ﬁblfermbﬁwf the

other substrates stuck together. Inspection terminal portion 130 1S a region

corresponding to a protrusion of one of the two glass substrates. In
inspection terminal portion 130 an inspection terminal 131 is arranged.
Inspection terminal portion 130 is exposed by a method, as follows: initially,

90 as shown in Fig. 6, one of the glass substrates that is not provided with
inspection terminal 131 is sized to be smaller than the other that is

X provided with inspection terminal 131 and the glass substrates are

superimposed on each other. Asshownin Fig. 7, from inspection terminal
131 an inspection interconnection 132 extends toward each liquid crystal

25 . cell 115 included in substrate 30. Note that inspection terminals 131 1S
not limited in number, position or the like to the Fig. 7 example.

Inspection terminal portion 130 can be exposed by another method.

As shown in Fig. 8, substrate 30 formed of two substrates stuck together
has an end having only one substrate cut off and removed. Inspection

30 terminal portion 130 can be exposed by still another method. Asshownin
Fig. 9, the substrates are offset and stuck together to expose inspection
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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provided with inspection termnal 131 and the gl ass substrates are

superi nposed on each other. As shown in Fig. 7, frominspection term nal
131 an inspection interconnection 132 extends toward each liquid crystal

25 cell 115 included in substrate 30. Note that inspection termnals 131 is
not limted in nunber, position or the like to the Fig. 7 exanple.

I nsp'.ection term nal portion 130 can be exposed by another nethod. As
shown in Fig. 8, substrate 30 fornmed of two substrates stuck together has
an end having only one substrate cut off and renoved. |nspection 30

term nal portion 130 can be exposed by still another nethod. As shown in
Fig. 9, the substrates are offset and stuck together to expose inspection
term nal pobrtion 130. For the first and third nmethods the step of exp05|ng
the term ndP8P8EFion will be included in the step of sticking the
substrates -15 iStep@éiUvdlectivéiappedforCol | ective Inspection Then, in the

step of collectiye inspectio i AR |tn
term nal 131 ex;;%seéld 13ﬁ§eé§t%élp¥/§°]'§écg§§|18 g?&tg%r?%‘%ﬁ]ﬁeﬁ %LII fénCdt est Q@& 6)
suppl i ed t dnspacsionl ﬁeqniidabll%teapoe@? ped p1drive sigmalihoy s i mﬁl%?fr é%ft i vely

I11um nate., sgg;gﬁ@%ttg'cﬁugéaﬁhuﬁ& Pﬂ%%@é}fﬁdlm b shBéﬁﬁté QO fthcoHubﬁtfé]@zt e 30,

t | ty |
Pﬁép'eg?idcgﬁ&mma “Bypcashidia it hetditoR SERARFEY BETHC TR on

test, &ﬁ?ﬁbhé’ @oﬁ'eéﬁbmdﬁlgow& l@eflgetof Lapddany staé pemelncdichei on can be
found en |i Uld c

f
i nfor matl oﬁnﬁmﬁ ftjagh ¥ éapi%ngghﬁ%hv%g%}ggh?ﬁr@nagenen 1?%?%%?%
CorrPut er tq @éi@dﬁﬂé phskd, amomedsfef:t cnml pn coesenng didation pen Seeradent st ep
to fur tion
i nspecﬁB FH Gdl@rcs];g?%? ng ]Iol 1’%?31;%@2%) eq &é}g&ﬁ@e sﬁﬁ&rﬁé?bg%hlggé%ﬁg f or mat
substrate 3fpiplieditotzaptoduating mepegementisysmAly a COmPAaT faprevateihes
del ay of the 5l 4ol AEOMA SN AHuGIEUS) B fuuehbi pédforkoen! ed at a

peri phery prevent this, desirably at a portion
directed tcﬂplel‘rambld U@ﬁ%@ﬁhﬂ cell 115 distant frominspection termnal 131

i nspection i nt ergoyeesich OF tha2olastien buspdctioe, higuiid anystal cell 115 located
15  at a center of large format substrate 30 is distant from inspection terminal
131 and may suffer a delay of the signal, as compared with liquid crystal
cell 115 located at a periphery of substrate 30. To prevent this, desirably
at a portion directed to liquid crystal cell 115 distant from inspection
terminal 131 inspection interconnection 132 has a bus line with an
20 increased width.
Step of Division
l Then, in the step of division, substrate 30 1s divided in a size of
individual liquid crystal panels. In this division step, the two glass
substrate stuck together and polarizing plate 106 stuck on a surface thereof
25 are collectlvely divided. As a result, liquid crystal panels are prov1ded 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 asseen in 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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20 increased width. Step! of Division Then, in the step of division,
substrate 30 is divided in a size of individual liquid crystal panels. In
this division step, the two glass substrate stuck together and pol ari zi ng
pl ate 106 stuck on a surface thereof 25 are collectively divided. As a

result, liquid crystal panels are provided to each include |liquid crystal
cell 115 defined b' sealing agent 103. 1 y Equipnent used to performthe
division step will be described with reference to Fig. 10 nore

specifically. A novable unit 410 includes a cutting nmechanism 460 at a
front side and a wheel cutter 430 at a rear side, 30 as seen in direction
B, in which the unit noves. Myvable unit 410 noves along a space between

| d l. cells 115 | Fi

7y hs hoShivingdue &8 SBRRETOPRLs, 11 A K52 19 LSRble © MaSbE Efya"daeﬁmm 7
Asbl ade 46tut ammmkdahmmg]glamd%afgbmaﬁo&tratelﬂ)?cmefxme rmfaestasp shown in
Flgs. L1 anfhilg fbindaalie, pedibfu1l a%qaé@keha&mﬁltgtpﬁwup@bmezlm plate

106, gl ass 'substr I's exposed in a WH for a strl regi on
411. Bl ade paeducasta chip ﬁ@?@,rwbiwsmemweﬁo@ongr‘% la PR oh i s
renoveds al eRg Qn%@@yé‘@nlch E@m&gﬁlﬁidéﬁﬁﬁisrﬁ Warﬁﬁ@:ﬁ@%ﬁfﬁ‘m btmlmnrtegm 411.
mechani sm 460 can readi | ;Ip %1%% on 41 Furt%r}leégrlglro% 'tt can al so
facilitat e 'raHagEner 1t &@naaléa f‘?"&'fé BETH rﬂf@n% B li ke. Weel
cutter 430 @nABnanes ack the lile gl ass substrate for dividing the

substrate. It h a geonetr, 1§ e I 10
Wheel cutier 430VhaESIRTEALD SPaF c?hé%ﬁfl?g&?%?%%ﬂg ﬁ%‘%%gﬁﬁé‘ﬂ?é‘*?hat
the cutter shhstrate.enkjtlhas arg@om%rscmswmgﬁ%@éb' wanindrigheld 208 14n obt use
angl e of a%ﬁg&' JRES X34 £Qs!Ld sl dClO&Séﬁﬁfoximfa%l 25 her) exdtirieath 2430

i's supported via a,spring

pr edet er ni ribd Cflbi?e@él%ﬁg%ﬁrﬁ%ﬁh r?éldglltéfrgtté%%@figﬁt}@s 99{1 &Pgm%%8?§8@3¥sﬁ4o i's
15 a cont a(étngf@ﬂﬁg pESL8LItEIYI1 20 PRS1 S 001 @hnstderipfstimeur Maoeel ofatier 430 zi ng

(F:)lo(rjllt r60I Ilgg 1% éupgit%]l?ﬁﬁ Zt%g’gf’dlf"fg %rllg %‘i%;? gﬁgl?gg@t %gh cuttg) :%’Q%echam sm 460
and wheel predetermined force against the glass substrate. A dlstance sensor 440 1s
15  a contact sensor detecting a position of an upper surface of polarizing plate
106. By utilizing distance sensor 440, movable unit 410 is controlled to
invariably maintain a distance between cutting mechanism 460 and wheel
cutter 430, and an upper surface of polarizing plate 106. Distance sensox
440 is not limited to a contact sensor and it may be a non-contact sensor.
20 Along strip region 411 formed by blade 461 wheel cutter 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 1s
divided, substrate 30, formed of glass substrates 101, 102 stuck together,
25  has front and rear surfaces both subjected to an oper ation by movable unit
’ 410. In this condition when substrate 30 is subJected 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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cutter 430,,and an upper surface of polarizing plate 106. D stance sensor
440 is not limted to a contact sensor and it nmay be a non-contact sensor.
20 Along~ strip region 411 formed by bl ade 461 wheel cutter 430 noves to
forma crack 412 for division. In strip region 411 crack 412 is formed, as
shown in Fig. 15, enlarged. Wi' |le the Figs. 10 and 15 exanpl e show t hat

gl ass substrate 102 is divided, substrate 30, forned of glass substrates
101, 102 stuck together, 25 has front and rear surfaces both subjected to
an operation by novable unit 410. Int is condition when substrate 30 is
subj ected to nmechanical strength, glass substrates 101, 102 are readily
di vided, or without any nechanical strength when the gl ass substrate have
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I wﬁ&

i nto indi V|SGM9¥ §stal panels 150. Wiile the Fig. 16 exanple
shows oply ei ghtFlhm@tmIdanarEﬁéal panel s 150, the nunber of the panels is

t limted t i.ght. ar - le th
Subst rat o may. be et el eedotaRRT &F%@@%ﬂ?%%@ﬁﬁ’g%@ﬁuﬁcu on_and
Ef fect The emiodineantsisaleppeseelted abrei fewicdartrstshdbwm in f8gpt ésem Fig. 17,
embodi ment he JBREESAIbaEY! i éﬁefdx%‘%&rbé‘fegn%row%%oh&lgteghq&?d clyRifl 0. 17

t he process ro I vi Sion st S corrgpi ete

crystal paw@re Nb?oéetthat Frg.gl7 alpo shew ssh precess pestoarredatt Pb?ﬂ’b‘ﬁ“ﬁf ter a
l'i qui d30 Cc‘i Stadlp RN e corfipRRBR! eMRste éﬂé&ﬂi 'afﬂé"aéblé/pmﬁtéd exchite pr: nt ed
panel and 4 @é%cﬁéﬁggtéh&%é feadaing] 5‘02%9%5%@% S ekpsial PREa S L2,
di spl ay dewjze&lightmniche casnuantitanhed vetobesin(s Eeukd grys34) didpéaﬁ destceate is
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liquid crystaaliepatage. fAdvordiaglyn langehoanbehef btepgareaduiedes perfosneds can
be perf;8r Mgy £9th I EAA@Eal 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.
95 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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format substrate that is not yet divided. This allows a liquid crystal

panel and hence' liquid crystal display device to be produced
significantly nore efficiently. 1 This can provide a significantly reduced
time required per 20 liquid crystal panel. Wile in the above descri bed
fabrication nethod, as shown in Fig. 17, the step of sticking the
polarizing plate is followed by an illumnnation test corresponding to the
col l ective inspection step, the collective inspection step nay 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 perforned.

Al ternati VWashlﬂ%%Q{Yﬁlscgéﬁ)rﬁuQ& At BLYShRlas Rﬁ@%vﬁ% b anaiefad
rfor

wi t hout pe ective 1 nspection step t he~ step of exposing
t he term nahe pgnueW@i afthambDsar tThe ﬂWQ@nr%ﬁﬁ\mﬁblélyg‘P%§§ysq} §¥rate, as

shown in Figy, gpmaf@ﬁxétﬁoatmuaﬁfthbhae§¢i§5&1raqtmef6rasce tb/FRNd 018, a washi ng
st ep needs glter the step of exposing tl e termnal and

before the step 0§t1| eRt pol arizing plate. Note that in any of the
syst emss of Fi gs Fabficribnl8pp d%ﬂursabl y a - 18 washing step is perforned

after the divisi as the..dlvi ¢ of the
FPC. The divi si (;%}g’feé’ﬁer?ﬁ‘s}fj rlBnger)?%’ hﬁ{;{?ﬁ&a}sﬁ ﬂan t hat
descri bed wiahlkel f&fecEnee appaFmtgLs 1h0accoﬁémmedwﬁﬂnﬂdw pnasenﬁnpeﬁmtn@at i on

Apparatus e Rasold in DL IRIE chAE] BrodkbRSATIPE Aolbavae

cryst al pane rrcation a n accor

esen
i nvent i on, stithing pppaemids, am@ﬂm@@gaph&tgﬁtla kingyReud1ony 1 9 'p‘iuﬁ@ ap‘%%’icg-%‘ﬁ 19 1,

a- ZUbsgﬁ at orﬁthl‘gél”g PAH %6’1‘11&91?3 aﬁaﬂ%leértblie%lﬁ|t@t09e§é’deC1K1| Hglsbﬁr\idthn 193,
and a

oper at eI :”n epr |0§ ﬁl ﬁﬁ&PBagéo%Egégt Pt O‘Sﬁ? ?’P &sggeﬁﬁtex?%gﬁf:?gh o be a
discrete e@a&h@ﬂ@@ edfide appiairhels mrayﬁﬁﬁrtIé asappay didmsonayf skee perensor e t han
"arge f or mieScpagebolihe: WG UY gub araiig e SLoRPERaiEh HisBe SR ede¥“f or e
the step ofgldds silmypategliguidictysta dtexipingutstiont 9 lspé mrng therstemat 192
perfor 75 t Qﬁoﬁf)ﬁ% ﬁ&uld 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
20 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
25 portion, as appropriate, in accordance with the concept of the liquid crystal
panel fabricaﬁon method described in the first embodiment.
Third Embodiment
Liquid Crystal Panel
Reference will be made to Figs. 20 and 21 to describe a configuration
30 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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sticking substrates together to provide a |arge format substrate fornmed of
the substrates stuck together with a plurality of liquid crystal cells

t herebet ween. Furthernore the substrate forned of the substrate stuck
together is subjected by polarizing plate sticking portion 193 to the step
of 20 sticking a polarizing plate. This step is also perfornmed on the |arge
format substrate. Then at dividing portion 194 the |large format substrate
formed of the stuck substrates is divided into individual |iquid crystal
panels. This liquid crystal panel fabrication apparatus may include other

t han each portion described above a collective inspection portion and a
washing 25 portion, as appropriate, in accordance with the concept of the

| d o nbgdi
v cono AR 1SR s ess iy ol Lo
and 21 to dederizbeg alat@nlfqb‘@uusatu onac‘osulre o glpspsebdrgta 191

accar dance giﬁd%%h&eﬁ’i&&%r@ry\hlfﬁel\%ﬁ?éﬁﬁ o Rorfehil bdicnethesbereriuheFohdy! | qui
Ui ckness. [ erBRs asonel €A RESEFREAST S ot Rt oo, BaAtiL o B,

o, 1 A e o ey a0 0% A polar 21 ng
plate 106a ¥¢ %ztr@gigeg a_&h ’gfﬁél g@éﬁgﬁﬁgthéfi %‘8 P2 102a that is
opposite the | | qE1gj er)ssimén]laaged crossesection dfachemdivé tigeid tayssal panek ent |y
there 15 a pFLLAGRR.DSLIE! oldsn.aubaldiatoadllenatd i Raanndnion, hhat ©

gap a I|qU| ayer, 'a sé various types of el|ectrodes

are arrange@nda ehdug}aasrsulbﬁ‘gratﬁdotllaelggﬁ angl havingraminclpaion TS

enl ar gqg Cfmﬁbﬁ%ga it9 @h@fdla@m%n&eﬁfuémgtthe euYSihaht BROGM inlBy. adto
t her earound. Pol ar | zi as .an.end tre edlip from an %ES beach
tri

gl ass substPIé{délcfd{‘&ual@%tta;H&nﬁgaﬁﬁg A ho 7 ML ent o P Fe8iqy ut ed
to the divi @t;mlﬁg @Flsuﬁadégoﬂﬂh@ flass pubstirathizvormedFagd widhtpolapizotgice

1% B S B AT RPN P00 oz
havi ng an em divifede Actdrdarglynpoliamizing rplatael(@ﬁeahas subend farased afe
d|V|deq5 AC&&&QH&&Eébod@%s@gf%éQQDplate 10Ga has an end forned as

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 oppésite 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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15 descri bed above (see Fig. 21). Furthernore for this liquid crystal panel
150 sealing agent 103 surrounds an entire perineter of the liquid crystal
~layer continuously. Herein to "surround an entire perinmeter continuously"”
means that a perineter is surrounded conpletely w thout discontinuity by
an enclosure. 20 Furthernore, for this liquid crystal panel 150, as shown
in Fig. 20, glass substrates | O a and 102a do not conpletely overl ap.

G ass substrate 101a alone protrudes to provide a term nal portion 109 for
connection of FPCL08. Termnal portion 109 is also provided with

pol ari zing plate 10Ga extending on a surface of glass substrate 10la
opposite the liquid crystal 25 |ayer, i.e., a surface opposite that to

whi ch FPC 108 d, . Wile.Figs. d, 21 h
Structure WL RhELAROS FRRE eritylactiiog FLaPdvioaea SER: pOPSErN ng o at e
106a, for somdudysg amluaality efldgbivectyiska w@ilstdaa éxaapmlydbce:nysd & panel, only
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represents platentikingfappacaersahpleclafiean hphhngtmeam Bﬁ lhoﬂ:@m@a pollall zi ng
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sticking appmeatawﬂtml d eroltimessly phd)edi @@dﬁhlaﬁgn@@llh Ipdlﬁﬁgzmgrlﬂlate 16210 of

a pol ari zi ng, pl AtR alg rWngﬁl&Eﬁ}s@al ﬁxwtmsbear&pawawm as a
means cutting continbous i us. unrolled pol arllﬁ(ﬁfg(g ate 15a

to match a gwagragﬁ %meémslsatﬁkan&rcyém arigingmlate 18p Ondhan 100
serving as gubs®@age 80 cking cut polarizing plate 15a on liquid crystal

15 Roll 10 is a roll of a combination 15 of a separator 15c 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 la further includes a detector 50 serving as a means
detecting an axis of polarization of polarizing plate 15b unrolled. Press die

20 80 1is 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.
Areel 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 doing so,
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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substrate 30. 15 Roll 10 is a roll of a conbination 15 of a separator 15c
serving as a support and a polarizing plate 15b forned thereon. Press die
80 cuts polarizing plate 15b al one and does not cut separator 15c.
Apparatus |la further includes a detector 50 serving as a neans detecting
an axis of polarization of polarizing plate 15b unrolled. Press die 20 80
I's driven by an axis of polarization detected by detector 50 to adjust a
direction followed to cut polarizing plate 15b. Press die 80 cuts

pol ari zing plate 15b to have substantially the same size as liquid crystal
substrate 30. Press die 80 includes a press neans. Areel 61 is attached to
hol di ng neans 60 and conbination 15 is 25 wound around reel 51 to formrol

10, Pol ar | 25,00 hesf ;L30; b -CAUBIOPAAER toliobihr otk kil ol HGadibsber or e

ol arizin t aken take- up.roll 20.d r.50. .
Pni tiall ygdgt ectBetastende d@tecﬁélaadiﬂ@%é%ﬁf.e ap @%l%e Belaaiedion ‘Eﬁp?lﬁ?élzmg,
direction 3;1&@?53?“ PRbcResariszahtignred 668 1ilite dRitting weljtitst, edlight have an
angle for cutting the polarizin Pl 1%}tle, a%nd noves |3 30 )dl b cetlon 8l to
provi de pol XEPWiRG PrteR, 488 nglg & fneetataolariaely 9y sReVPha cut)
pol ari zisng pl1atieed SPrétated ey iveey autarpotnat belight phasiagithaough potameging,

1 . P di .80 is & ' ' '
For exanpl oiate d8brnd e polgiry; MUt vaRieptii el B afad el 05,

-21 Press dydaBRatnsefipdariaimeplatedSngl e to acconmodate the nodel of
o oS g oLy RIS 55 g b9SHE 010, SR Py pebarion an o
portion, a sugtun prasteinvilfgbpbrensh vaghaa i BO¥RRBASLR D56 agirfgﬁr( not
shown) .;gThey 5 d?ﬁlr%?d‘léxzi%fné Sl4iet BfLlohe iV abyarited TRoiitsepbrhicgi5cpagdtagit
t hrough pol arizing plat 5& and the | arj zer.. Tli' Y r|1611£| b ie‘ja\%lt ect ed
to detect ai§ @rRlesaly %‘%P SePgRaE %r Qpﬁ%zﬁﬁgpﬂ ﬁfee él%ﬁ. lf-%cpa&l Z1 ng
plate 15a cugo byniedsod poBRiding plateestidhinbesagd 000 pas mdisatsi ynapl at f orm
Lo ¢ LD MEEH, i TRUSH SN MR B ity 8, i,
conpl etel y peetixinpghiatepsa hesanlsrd ppessediby agoleni 802 55 headlddd Hyhead
100 is yoved Lo @ PQl,I6L 7 Maibaish A kiAo SladBind Pateassd beliluatiad by an

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 sti]l remains. ‘

" Thus the present invention in the fourth embodiment provides
polarizing plate sticking apparatus 1la 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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arrow B, and placed on large format, liquid crystal substrate 30. Then

pol ari zing plate 15a has an end pressed by a roller 100a of head 100 and 15
stage 110 noves in a direction Ato 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 joi ned together after on head 100

pol ari zing plate 15a has an end surface brought into contact with a jig
(not 20 shown) to nechanically position the same. Note that if separator
15¢c and polarizing plate 15b are conpletely cut, rather; than half cut, on
head 100 separator 15c needs to be peeled off by neans of an adhesi ve tape

the ik | [ 2 | d
o though a sitErte 0 qarsrBioseh oIS R e fraledr shutk Bh dBOREM i g
glngg SI :nce)lnlt e@}%ﬁ%}} gg%sf ﬁa?lc%tﬁlf s Adverdinedwnt nicedernod bermtrti)tmel\gdsx; It IhOWS
press die 8 tegmaped g%8’f“§ﬂ%. 213’ %‘%C?%gaiééomwaleag ?‘trtgﬁ‘éol?trl%s:ﬁo%dl ng to
liquid cr ys;bdlaxmnbgpﬂatteecarsbe audonhzemcrm‘rﬁe@raemcyl%tq aigeometripel Bawd ng
plate 1sa %’ H%ﬁ%b%ftreﬁ@ fp! afl‘x@#ﬂ% F)ﬁlg%lﬁfé @a{ﬂ Be slﬂﬁé’lgoﬂgﬁat d Ialleélred

el i m nat'es necessity of 1ni II% pol ar|2|€%hgl ate
el ongat e gepoisiay aEundeymereonzeduc £Pﬁfgn§|sa%s Bé’rg

the substr aﬁoestﬁ@{ ﬁl@bﬁleﬁiﬁﬁk até’ﬁﬁ)@e @Eﬁ@lbﬁﬂgﬁt @‘m@h@fmétenghplp@lalzmgst uck
directly on liquid g a1 atrate 30, as conventional, the
Yohe 3 ’;’513

pol ari zi ng b\aéﬁéapse P ion which does not require it.
Accordingly, it Fﬁeﬂﬁmbo&ﬁnem to provide a determ ned geonetry. In

accor d(ajlrbce Wi th %{%s%gt i nv &F éggra@@ sacidlﬁhg ﬁé}l@ﬁci’zﬁ e l%u; only

once ta correspo bgt é’?
pol ari zi ng ptcidaned whth shmpkemtynaenaordemaﬁﬁ erebedianentzyr WHEY nor e,

reduced nunp eeﬁe r&ce tF‘lgngélsﬂﬁé)Pré?s%ﬂtQﬁv&ﬁﬁMh(i!ﬁ(ihetfgtﬁfeh%chﬂ@nm(iha{d&esng

pl ate nore I Cl ent] nor e ol i 1 ng Eate can ficiently
be ut.l.zedappﬂanlmrﬁmlc@&eﬁﬁﬁ ngapparatyg Jhsingluding g ¢ APSCus

sticking a poh#ricarMalkake duttingCLpoldaiviag Wlate. t fBladeesdnis dthachmd tmain a
fifeh enbodhggg 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

20 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

25  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

30 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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reference to Fig. 24, the present invention in the fifth enbodi nent
provides a polarizing plate sticking apparatus Ib including a cutting
means fornmed of a linear :blade 180 cutting a polarizing plate. Blade 180
is attached to a 15 head 200 serving as a neans sticking cut polarizing
plate 15a on liquid crystal substrate 30. In the fourth enbodi mrent a

| ongi-tudinal 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 20 polarizing plate 15a
and an axis of polarization of cut polarizing plate 15a to forman. angle
of 450, in the fourth enbodiment an inclination of 45 is introduced in

tti | late 15 F | |
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wel | Separator. 15c not
hal f-cutting is 'bbnsfappmtuihHDWﬁnCéarlZm&rP]?é? }S?C gﬂaga@ébﬁ "d&fcrl bed in

the fourth & ﬂ%gpiate Rk 1hab N80RbaeintOpraTHe koghthiexhead 20, s
separ at ed fpr om'se

NDVES P nb r
Pol ari zi ng yslarisingplate 3&%@@%%3;”5% Has g« aaﬁ ?gf%’aré bﬁg:tuﬁ)tye%fo provi ded
in the formfadthedh@ids deedubed bizlee and placed, on stage 110. The head 200

roller 200a pres eaeéa ?gihdlgfr}c%lﬁm é‘;jri régtegl mlz%l TQtesi@zg?s gtJkorg}yes in

a diredfion At a on qU| d cryst substrate
30. liquid crystal substrate 30 obhquely However, such 1s not particu arly

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

90 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 refelence to the figure, the

25  sixth embodiment prov1des a polanzmg plate sticking apparatus-lc
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 lc, 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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Thi s apparatus allows polarizing plate sticking head 200 and pol ari zi ng
plate cutting blade 180 to be integrated together. As such, a polarizing
pl ate adapted for a | arge size substrate can be cut by the apparatus
havi ng 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 pol arizing plate has an axis of
pol arization with a direction adapted for liquid crystal substrate 30.

Pol ari zation sticking apparatus |Ib of the present invention in the 20 fifth
enbodi nent is as effective as polarizing plate sticking apparatus |a of

the invention in the fourth enbodi nent. Sixth Enbodinment Fig.25 is a side

vi ew of the rizi ate stjcking apparatus of the present invention
in a sixth? %’-ﬁﬁ&& %gygv ar’iaF@fJefCence to the figure, the 25 sixth

ermbodi ment  pr oviAdes 18 hpelmovad pgstpd deeliaiméinbgr aﬁpﬁo]ammngqolata:[lﬁah ng: a
bl ade 250 servin n st al
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roll 10; agmhdeeatheaﬂﬂaslem/gp lptaslighityadewawiaghi ngheurol abém% PRAtedspl ate 15a
on liqyd ]I)q%tda% ﬁ&@fdésa&d@ det%heail300 oﬁpi’é‘ﬁ?fa\éé ofﬁ su@@ﬂoﬁrpléltfwrrpB@OB 15b
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det ect or 5andNeoees bast whder aam@cw@ﬁomaomeﬁa&i‘g Stedt 3 fif‘[alﬁci(g%‘ﬁi%
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l'iquid cry trate nopunted thereon and pol arizing plate 15a
t oget her. gund)mma%ﬁa’g@l& %03G-n a direction A pol ari zing pl ate 15a can

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 sigﬁiﬁcant 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.

-95 -



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,

pol arizing plate 15a can be stuck in accordance with an axis of

pol arization 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
elfficiently. As a result, the cycle tinme and the nunber of apparatuses
can significantly be reduced. The enbodi nents di scl osed herein should be
considered in all terms as illustrative, not |imtative. The scope of the
present invention is 20 defined only by the attached clains, not by the
description above, and is intended te Bgﬁpass all nodifications within
t he meani ng and scope of the clains and equival ents. Industrial -
applicability 25 The resent inyention can achieve a significant
contribution in l.fabligudicagstal papgﬁcmmﬂn%f liquid crystal panels when
it is applied to fih& suyseqes for fabricating the liquid crystal panels.

Furth th ful i

the. of Pl ency of senedsrdstire AOPakpyy %m‘émg;w%ﬁs‘?sﬁﬁﬁﬁﬁt% ﬁd@éﬁlﬁézg

portion. %h&ﬁ&crﬁtﬂhyeﬂ(b@@qﬁc&iedﬁhmé efoveen; sing: a first subst rat e
d bstrat 102

i qui d crystal Ihyeine on S V@?&ﬁ@%ﬁ%&ﬂ%ﬁﬁ%mﬁ E@B&rsa?amu?b

di sposed beimhsmdssmdnﬂls strage §192a)to st raynd sa E&Pb‘%’@@gﬁﬁ 955’1%4 4k e

(102a) to ound sai d I|qU| d crystal layer (104); and 10 a pol arizing

| at 106a t uck t t f d fi,rst d t .
P Surt ade Oppis.uqc Boliang mareiC b sar 4 ait 1o 8 Ghinel F ey S 4B 6oy
hashan end s:h%@%ﬂt@ﬁl afcraoéﬁr@zﬁb_l_ Icfsﬁtégald lome dsarpstal dhperasdid helarmging sur f ace
with an incli e i qui rein
said seal i @agﬁgﬂ%na)(wn SBHt ﬁ%@&ﬁ%ggﬁéé%hn s%%dgﬁgtélrugsg}ea#r?eter of

sai d | i qui chepripgtzasurface with an inclination.

15 9. 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 (101a) 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 fabrlcatmg a liquid crystal panel, compnsmg 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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| ayer (104). 3. The liquid crystal panel of claim2, wherein said first
substrate 20 (10 la) has a termnal portion (109) protruding outer than

" said second substrate (102a), said first substrate has a surface with said
pol ari zing plate (106a) stuck thereon, and said polarizing plate (106a)

al so extends on said terminal portion (109). 25 4. A nethod of fabricating
a liquid crystal panel, conprising the steps of: dropping liquid crystal
(104) on a first substrate (101) at an upper surface inside regions

encl osed 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 sec . vely dividing said first substrate
(101), saldeagégﬁgqgégg%gg?égg' %%Sgyband said polarizing plate (106). 5.
The met hod of clain14 wherein the step of dividing forns a groove (411)

in a surface of §a| &hlodl 1&&%%&&@&99@@5 ﬁﬁwdﬁﬁﬁn foﬁ@x‘sda5 first
and second substrat es 101 10 at 11) and thereaf

S
di vi des saigFopye §41 brig %é%ﬁ?de%%%dragl%ﬂ(l&éﬂa e 163561%%“ EhBESHE ¢l ai m
4, wher gi n k¢ s9iefeceh dHubiserdigs l(mprmzadmal@ bdve 6114 anaf theabhfiet i vel y

|nspect|ng id cr 0 said sealing agent, via
an int ercorf*’r@ﬂij @@f?agﬁes&cppé %tr@%ﬁ%gﬁjleg)()g said each |iquid
crystal cell for |nspect| on. 7. The met hod of claim6, wherein the step of

i nspecting is rf 13 ey step
of sticki ng) 15p§ % ﬁ,}?tdgffcgﬁh‘?? %%&Ev%ﬁglr?%%% ggdlg?(gg%q qﬁ@e%ectl ng is
| per f or mechyathestepef eolleptiyel Ysltfis@ﬁpﬁigg lguad caystel § Fl I‘gqf}ﬁ%f Yurther
conpri signg d:heg sehBR gz PERl A idterddhi &tivnn@32pelddtpically @vndectedttosai d

first substrate.
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;
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25 10. The nethod of claim9, wherein the step of exposing is perfornmed in
the step of overlaying by displacing said substrates fromeach other. 11.
The nmethod of claim9, wherein the step of exposing is perforned after the
step of overlaying by dividing and partially renoving one of said
substrates. 30 12. A liquid 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 hereon; -27 nmeans for overlaying a second substrate (102) on said first
substrate (101) downward to stick. said substrates together; means for
sticking a polarizing plate (106) on an upper surface of said first and

second substrat '%é)for ojv%@aadg@% écﬂﬁa%%bfs&raté@id)mﬁ ¥eldyfieitwubshgtsai d

first.and secon at-es said l-ari zi n%bpl ate. 13. An apparatus

sti cking a(b@l)ad@vznwguéltawckcaﬁ%ﬁilbﬁ @ e lding a roll (10) of a
pol arizing pl at %1&%15’??06 s‘i{dﬁﬂ 'a $afizin ﬁf@platbq1(18)3‘&313 aLppagsurfaee ghonet ry

of aliquid cr str S arizzing plate continuously
extract ed fsﬂbiréﬁ‘i@ln (gpq:or{(ﬁ‘@,t)?bs %Fn@g 1@%

on said liquid crystal

substrage (30) %ﬁéﬁl@ﬁh@ddﬂébngelyp(ﬂlaIt&n@Haldﬁia) anﬁﬁsemnd“p‘hbsﬁ]@}ﬁ%ﬁ ards of
claim 13, whe elgasald ro* (10) is a roll of a conbination (15) of a

support (1584 BR ré%PapéB %@rizing plate (15b) overlying said support, and
said neans cutting does not cut said support (15c) in cutting said

pol ari zing pl at & 1501 5,804l i@auﬁ Q@ﬁﬁta&'ﬁzn’i’%p%@ @kridingt her

conpri sing neans detec XIS iza of said rizing
pl ate unrol | ed, mparehal dé}agdi r l?t?‘i’]f’?ﬁlzll’%gB ?R?e@5ggf%¥xla? g(\,talsgm%Of an
axi s ofjgpol ari zahioRs dettecs o aeonsétiry oﬂﬁdﬁl@m@&tx@stalr@b(sﬁfh)tet(&ﬂ)ast}ldst a
direction f Oaérci\é\fng él%tg%gna%h%u yI Sitraited i?o t&id 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 aroll of &
combination (15) of a support (15¢) and said polarizing plate (15b) overlying
said support, and said means cutting does not cut said support (15c) 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 unro]led, 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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25 16. The apparatus of claim 13, wherein said neans 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 neans
cutting includes press neans (80). 18. The apparatus of claim 13, wherein
said neans cutting includes -28 a |inear blade (180, 250). 19. The
apparatus of claim 18, wherein said linear blade is attached to said neans
sti cki ng.

~alinear blade (180, 250).

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