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I NVENTI ON METHOD OF MANUFACTURI NG LI QUI D CRYSTAL DI SPLAY IQUID
. CRYSTAL DI SPLAY PANEL MANUFACTURI NG APPARATUS 5 BACKGRQU W ” "d
qui

I NVENTION This invention relates to a nmethod of nanufactur|Q% a Il
crystal display panel and a liquid crystal display panel manuf&é¥tiri ng
apparatus. Generally, a liquid crystal -di §pl ay panel is 10 forned by
superposing a pair of glass substrates with spacers interposed

t her ebet ween, bonding the substrates wth a frame-shaped sealing nmenber,
and injecting liquid crystal iMdriE spRcEHEuINEMTEON by t he seal ing

menber and the substrates. The spacers are arranged 15 between the pair of
substrates to KREECPHRD gap MANWeRGTURREGsUbeULat €BYAAAL.oDABSRLAN RANEL
predeterm ned thickness. Thereby, a uniformdisplay quality over the whole
screen i s securP AEOYHe %%%%%Ag,DL§BHA§rBAEEheMAHEFACEHBéEGs such as

pl astic beads scattered on a substrate, 20 rod spacers such as gl ass
fibers, or col Bﬁ%ers arranged in desirable parts on thg suberate

b hot @l i t hography in which_ph -sensitive resinis applied on the
sﬁbsfratggand gubjected to engg%%gOHﬁH OdeVEFoPAYENTION | n a nmethod of

manufacturing a llqufgi§r¥§$g£tion relates to a method of

manufacturing a liquid crystal display panel and a
liquid crystal display panel manufacturing apparatus.
Generally, a liquid crystal display panel is
10 formed by superposing a pair of glass substrates with
spacers interposed therebetween, bonding the substrates
with a frame-shaped sealing member, and injecting
liquid crystal into a space surrounded by the sealing
member and the substrates. The spacers are arranged
15 between the pair of substrates to keep a gap between
the substrates uniform with a predetermined thickness.
Thereby, a uniform display quality over the whole
screen is secured. As the spacers, used are spherical
spacers such as plastic beads scattered on a substrate,
20 rod spacers such as glass fibers, or columnar spacers
arranged in desirable parts on the substrate by
‘photolithography in which photo-sensitive resin is
applied on the substrate and subjected to exposure and
development.
25 In a method of manufacturing a liquid crystal
display panel having the above structure, two

substrates in each of which transparent electrodes and
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di spl ay panel having the above structure, two substrates in each of which
transparent electrodes and.~~11111 (i1 tLErr e e etttk ~h~
. *000002* 2 _alignnment filns are formed are bonded together, and
thereafter liquid crystal is injected into the space between the
substrates. A vacuum nethod is used as a general liquid crystal injecting
met hod. In the vacuum5 nethod, first, an énpty display panel with a
| i quid- crystal intake opened is arranged in a vacuum apparatus, and the
di splay panel is evacuated. In this state, the liquid-crystal intake is
i mersed in a lahgumnentysfialms boa¢ forhed aréhbbhndeddtogyshalk, and then the
pressure 10 is gradually returned to atnospheric pressure to inject the
liquid crystal thereahedi shinaid panestakFuishenjecpedposed kbeaspethod of
shortening the injecting time by raising the tenperature of the display
panel during iPfetesmnths sukgtEeteyst ak vadermanabbpHeiscupedssare 15 to
| ower viscosity of the |jqujd crystal. This method is called heating
injection. Afte?SRHRti A Srysratat njeeerhyngtBpthpe [Rqtha- ¥FrgsEml
intake is sealed. As . disclosed in, for _exanple, Jpn. Pat. appln. KOKA
publicat?%n NO, et 14fl§%tth%ns%%PF¥gdh§P 4 P@ng}e§§EPi§i g94edri ng
met hod in mhiq$%$ iguid-crystal .intake is seal.ed in the state Wgﬁée
the |iquid-crys Q?%%ec e%k%iég?aﬁdpéﬁeﬁrfgngﬁ esSurd ZEEY ARG 2 ' B&inpl e
of the sealing Qﬁﬁr%ﬁg'éisplay panel is evacuated. 1In this state, the
liquid-crystal intake is immersed in a liquid crystal
boat filled with liquid crystal, and then the pressure
10 is gradually returned to atmospheric pressure to inject
the liquid crystal into the display panel. Further,
proposed is a method of shortening the injecting time
by raising the temperature of the display panel during
injection of liquid crystal under atmospheric pressure
15 to lower viscosity of the liquid crystal. This method
is called heating injection.
After the liquid crystal injecting step, the
liquid-crystal intake is sealed. As disclosed in, for
example, Jpn. Pat. appln. KOKAI publication NO. 2-87114,
20 the sealing method is pressurizing sealing method in
which the liquid-crystal intake is sealed in the state
where the liquid-crystal-injected display panel is
pressurized. Further, Example of the sealing method is
heating sealing method in which the liquid-crystal
25 intake is sealed in the state where the liquid-crystal-

injected display panel is heated.

Usually, display panels are carried at room



heating sealing met hod in which the l'iquid-crystal 25 intake is sealed in
the state where the liquid-crystal- injected display panel is heated.
. Usual |y, display panels are carried at room- 3 tenperature (about 25C)
frominjecting step to sealing step. Therefore, when a liquid crystal
di spl ay panel subjected to heating injection is put into the sealing
step, the tenperature of the liquid crystaB display 5 panel falls to about
roomtenperature. According to the liquid crystal display panel structured
as descri bed above, in environnments of room tenperature, the gap between
the substrates ianpgesptunmi fdronby2ihe Spaceris,]eard richetidnd aknessilafng he
liquid 10 crystal held in between the substrates is kept uniform in each
part. Therefore&tathe |Thpieferysteheni spl aguiganeystah gespobay gandli nage
di spl ay. However, spacers and liquid crystal formng liquid crystal
di spl ay panel eXgalffisf hihhezkied st ecitornysrowrehnse thepaealtopar,
t he ‘expansi on coefficient of liquid crystal_is much greater than those of
spacers and glS<Padd s NeeTRRe2tife e pamel 1edidseayshahi ghspiekper at ur e
pal 9 RN ) .
envi ronngnts, unev nqgg;bén dl%§|a occurs due to the difference in the
expansi on’ coef Tt entt a5 &he? ??%,r?%% CYBPFTRFRRE- of |inear expansion
of columar spacers # LNjng. pi gnents i s .about ?. x10-4 [/C% r |ess,
while the coefficieﬁ%gg 9#?%§aF8 g&%a%%ﬂ%ﬁdo?rVFaa'dééﬁﬁéﬁﬁlpﬁ eg.5x10-4
[/C]. For structured as described above, in environments of room
temperature, the gap between the substrates is kept
uniform by the spacers, and the thickness of the liquid
10 crystal held in between the substrates is kept uniform
in each part. Therefore, the liquid crystal display
panel can perform good image display.
However, spacers and liquid crystal forming liquid
crystal display panel expand in high-temperature
15 environments. In particular, the expansion coefficient
of liquid crystal is much greater than those of spacers
and glass and the like. If the panel is used in high
temperature environments, unevenness in display occurs
due to the difference in the expansion coefficient.
20 Generally, the coefficient of linear expansion
of columnar spacers containing pigments is about
0.8x104 [/C] or less, while the coefficient of linear
expansion of liquid crystal is 2.5%x10"4 [/C]. For
example, supposing that the gap between the substrates
25 of a liquid crystal display panel at normal temperature

(room temperature) is 5.00 [um], under a high-

temperature of 50°C, the columnar spacers expand to have



exanpl e, supposing that the gap between the substrates 25 of a l'iquid

crystal

: [gnl, under a high- tenperature of 50C,
4 the height of 5.01 [um, while the thickness of the

di spl ay panel at normal tenperature (roomtenperature)

is 5.00

t he col ummar spacers expand to have
t her mal - expanded

liquid crystal layer is 5.10 [unj. Therefore, the thernal-expanded Iiquid

crystal

presses the substrates outward, -and the substrates are

5 def or ned

to bulge out. As a result, the spacers held between the substrates are
separated fromthe substrates, and |ose the function of maintaining the
gap between thetlsabséighesofFarbber untlhe dHlE dcherytsi@tnd NEreasege i n

vol unme by thernmal expansion noves 10 in the panel, and the space between

t he substrates therdaleerpdntedwavguidf crigethilqliageer yst 8l. 10i gplmy. panel in
this state 1is vertically stood up, the liquid crystal increased in volune
in the liquid crystallhragéprgat hees theraalowapabsiegortiiqun dofcrtytetdli qui d

crystal display panel due to its own weight. As a result, the thickness of
the liquid cryRfafsSeayEhei aebPehsasepnobhwareweangothicosudstichdes jage d
crystal

di splay and the

d'splayd§$nel, and t hereby unevenness in disglay occurs in inmge

eprag HoaPPLge 28tdet BFi 6r €681 tTo tEEI vRASEES

inth || t the |igui tal intake i led aft
pressuri o1 ng CHECCRGRRI CPB BHOCHEF GbocREES S PEGarada iy Shal el o

substrates, and lose the function of maintaining
gap between the substrates. Further, the liquid

crystal increased in volume by thermal expansion

&bl em
such a
the

moves

10 in the panel, and the space between the substrates is

deformed to wave.

If the liquid crystal display panel in this

state

is vertically stood up, the liquid crystal increased in

volume in the liquid crystal layer gathers in a lower

15 portion of the liquid crystal display panel due to its

own weight. As a result, the thickness of the liquid

crystal layer increases in the lower portion of the

liquid crystal display panel, and thereby unevenness in

20

25

display occurs in image display and the display quality
deteriorates.

To solve such a problem, in the sealing step, the
liquid crystal intake is sealed after pressurizing the
panel to discharge excess liquid crystal. 1In. such a
case, the liquid crystal is discharged from the narrow
liﬁuid crystal intake. Therefore, it takes at least
1 hour to discharge the excess liquid crystal, and all

the discharged liquid crystal is discarded and wasted.



case, the liquid crystal is discharged fromthe narrow 25 |iquid crystal

i ntake. Therefore, it takes at |least 1 hour to discharge the excess liquid
. crystal, and all the discharged liquid crystal is discarded and wast ed.
-5- This invention has been made in view of the above points. The object of
the present invention is to provide a nethod and an apparatus of
manufacturing a liquid crystal display panel which can constantly 5

mai ntain a good display quality w thout being influenced by the
tenperature of its use environnent. BRI EF SUMVARY OF THE | NVENTI ON To

sol ve the above probhes) iaveethod aks baeuf aectiariingvaewi qui ¢her pdoale

di spl ay panel according 10 to an aspect of the present .inventiaon
conpri ses: bonHPh@ta'pa?PeoP£§85§tPgtégetBrgﬁgﬁtofﬁg?n PR &5 §8p

mai ntai ned thepeletueen, mabfodebhhi R aBphRhake obehwaemathersubstr at es;
injecting liquid crystal into a space between the 15 substrates through

the intake in ahqendi comreal Héapédy PAnednphir8omani ERNSESMELEnper at ure;
and seal ng the_intake by a seal. Wi : i.ranpent. kept heated from
t he inje%ting %?lPﬁélnlﬁanaéc§§§p§F¥ ﬁ%g%égghwgﬁébpgnggﬁagure duri ng
sealing 20 is hhgheentbanbiyhehkemnpepatraraerdupifngtisnueet engitronmeaont.r ol the

width of the sealant. Further, a Ii@uid cryst al disgla¥ Banel
manuf act uri ng appar at us accPRHEFRgSYUMARYt REr TRE pERYENF 1O

To solve the above problem, a method of
manufacturing a liquid crystal display panel according

10 to an aspect of the present invention comprises:

bonding a pair of substrates to each other with a
gap maintained therebetween, and defining an intake
between the substrates;

injecting liquid crystal into a space between the

15 substrates through the intake in an environment heated
in comparison with room temperature; and

sealing the intake by a sealant, with the
environment kept heated from the injecting of the
liquid crystal, in which the temperature during sealing

20 is higher than the temperature during injecting to
control the width of the sealant.

Further, a liquid crystal display panel
manufacturing apparatus according to another aspect of
the present invention comprises:

25 a chamber including a liquid crystal boat to
inject liquid crystal into a space between a pair of
substrates, an applying mechanism which applies a
sealant to the pair of substrates, and a heater.

Additional advantages of the invention will be set



t he present invention conprises: 25 a chanber including a |liquid crystal
boat to inject liquid crystal into a space between a pair of substrates,
. an applying mechani smwhich applies a sealant to the pair of substrates,
and a heater. Additional advantages of the invention will be set 6 forth
in the description which follows, and in part wll be obvious fromthe
description, or may be learned by practicé of the invention. The

advant ages of the invention may be realized and obtai ned by neans of the 5
instrunentalities and conbi nations particularly pointed out hereinafter.
BRI EF DESCRI PTI ON-1OF IMHECISEVEERALr M EVWSN OFh TeE DRAVGNGS, 3Fhd aacpapanyi ng
drawi ngs, which are incorporated in and constitute a part of the

speci fication, 4ol Pasebateuenboennehesdescrhptionentronayabd fegehhdr
with the general description given above and the detailed description of
the enbodi nent SPYiREH bEFOWE Slee vEnventkprai nThaeagvintrpkesosf thhe
invention. FIG,1 is_a plan view of_a manufacturing apgaratus 15

conprising an i NfETEEHY dRRY e Terbt F§fng Aeehbaiend AKMdmaassaPEnghdevi ce,

accordi ng- to an, enbodi nent. of. t he resent ipvention. FIG 2.is a.

cross- sect i onal 8T S BT B H it a%&yg?%?lﬂ? pPRy PahkicHiapsynRpinted

t enperature accgrding . 20 f€ fhe enbodi ment of the present invention. FIG
3 is a perspective view 0 %e'liquid crysta

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,

10 illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a plan view of a manufacturing apparatus

15 comprising an injecting device, a carrying mechanism
and a sealing device, according to an embodiment of the
present invention.

FIG. 2 is a cross—-sectional view of a liquid
crystal display panel at normal temperature according

20 to the embodiment of the present invention.

FIG. 3 is a perspective view of the liquid crystal
display panel shown in FIG. 2. |

FIG. 4 is a schematic diagram of the liquid
crystal display panel, illustrating a liquid crystal

25 intake, in particular, a sealant suction width.

FIG. 5 is a plan view of a modification of the

manufacturing apparatus according to the embodiment of



di spl ay panel shown in FIG 2. FIG 4 is a schematic diagramof the liquid
crystal display panel, illustrating a liquid crystal 25 intake, in

. particular, a sealant suction width. FIG 5 is a plan view of a

nodi fication of the manufacturing apparatus according to-the enbodi nent of
- 7 the present invention, which conprises an injecting device and a
seal i ng devi ce. DETAI LED DESCRI PTI ON OF-THE | NVENTI ON A manuf acturing

met hod and a nmanufacturing 5 apparatus of a liquid crystal display panel
according to enbodiment of the present invention will now be explained in
detail wth reftdreretantdriawenfsion reticexpbmpnédessan shjeacting of a
liquid crystal display panel manufactured by the manufacturing 10 nethod.
As shown in Fl G8VIEQRNB a 5593 kind ¢eYs¢al display panel 1 conprises a
first substrate 2 and a _second substrate_ 4 which are arran%ed opposite to

each other. The first stb5ttatl PEARBIPRECNLENdHEUBYVEHTAONS 4 are hel d,
i o predeterm ned, gop, bELYECT Lo B, 2 rRLUTALLLY 9T ol umar spacers
SRS e SOYERINT 005 EALLED OB SLERLSn BB B set sder and o0
provided wi th &, caEmRLACIS Pg, @ &0 0 | 600ALEPD, T M Hbi,ch.are not
explained in detail with reference to drawings.
First, explained is a structure of a liquid
crystal display panel manufactured by the manufacturing
10 method.
As shown in FIGS. 2 and 3, a liquid crystal
display panel 1 comprises a first substrate 2 and a
second substrate 4 which are arranged opposite to each
other. The first substrate 2 and the second substrate
15 4 are held, with a predetermined gap between them, by a
plurality of columnar spacers 3 formed on one of the
substrates. The first substrate 2 is provided with
gate wirings, source wirings, switching elements, pixel
electrodes and' an alignmeﬁt film, which are not shown.
20 Further, the second substrate 4 is provided with a
common electrode and an orientation film, which are not
shown.
Edge portions of the first and the second
substrates 2 and 4 are bonded by a frame-shaped sealing
25 member 5. A liquid crystal intake 7 is formed in the
sealing member. Liquid crystal is injected in an area

enclosed by the first substrate 2, second substrate 4



shown. Edge portions of the first and the second substrates 2 and 4 are
bonded by a frame-shaped sealing 25 nenber S. Aliquid crystal intake 7 is
. formed in the sealing nenber. Liquid crystal is injected in an area

encl osed by the first substrate 2, second substrate 4 - 8 and the sealing
menber 5 to forma liquid crystal layer 6. The liquid crystal intake 7 is
sealed with a sealant 8. Next, detail ed aBe the manufacturing nethod and
5 the manufacturing apparatus of the liquid crystal display panel
structured as descri bed above. As shown in FIG 1, a manufacturing
apparatus 10 wmahtimanséatingesetiber | bqubdreryshal iduspl ayypane! 1hver
conprises an injecting device 11 which perforns liquid 10 crystal
injection, a seddingheeligeid3cnhschl penfokas’7 seabeagedandth garrying

mechani sm 12 which carries a liquid crystal display panel between the
injecting devitRRERIthe sealing device. The injecting device 11 conprises
an injecting 15 chanber 14 which functions as a liquid crystal injecting

chanber for hol di ng R#enmp§taiiplagrpahbr manuiaeturdoodmetystaknd n t he

injectin% chaani 145 a__heater 18a serving as first heating neans and a
liquid crystal Bodtee a7 e bRy YRPTTHES | Af ebbengiaeificerystad al so has a

Ly duid crystal deadely 20,001 b LSers LWLt SLYSERY LQoL0e HTauid crystal
As shown in FIG. 1, a manufacturing apparatus 10

which manufactures the liquid crystal display panel 1
comprises an injecting device 11 which performs liquid

10 crystal injection, a sealing device 13 which performs
sealing, and a carrying mechanism 12 which carries a
liquid crystal display panel between the injecting
device and the sealin§ device.

The injecting device 11 comprises an injecting

15 chamber 14 which functions as a liquid crystal
injecting chamber for holding an empty display panel 1la
and liquid crystal. 1In the injecting chamber 14, a
heater 18a serving as first heating means and a liquid
crystal boat 19 are provided. The injecting device 11

20 also has a liquid crystal feeder 20 which feeds liquid
crystal to the liquid crystal boat 19, and an
evacuating device 21 for evacuating the injecting
chamber 14 and the display panel la set in the
injecting chamber.

25 The sealing device 13 comprises an applying
chamber 16 which holds the display panel la injected

with liquid crystal. 1In the applying chamber 16



evacuating device 21 for evacuating the injecting chanber 14 and the

di splay panel la set in the injecting chanber. 25 The sealing device 13

. conprises an applying chanber 16 which holds the display panel |la injected
with liquid crystal. In the applying chanber 16 9 serving as an
application chanber, provided are a liquid crystal w ping section 13a, an
appl ying nechani sm 13b which applies the $ealant 8 to the panel, "a

wai ting section 13c, and a heater 18c serving as 5 second heating neans for
heating the inside of the applying chanber. The sealing device 13 al so has
a curing chanmbeertinghishatf umepl bost asnashbhbeayi pketidiedr agiati on
chanber. In the curing chanber 17, provided are an ultraviolet irradiating
section 13d andlid@id hepsesl 18tpsegvsagtasnheati ngnnmepps yiiay heating the
inside of the curing chanber. The carrying nechanism 12 has a carrier 15
which is provitkehanigpe hdhaphicheampehesheéhienpeslany 6hanbehe pdnand t he
appl ying chanber 16, In the carrier, a 15 carrying chanber 22 serving as a
carrying chanbet Wt ehI hotesiohel dFsphag pahektea L8cf semwdngFaest her, the
carrier %? IS proviqgigmjth a heater 18b which heats the inside of the
carryi ng thanbe?tS 9N ReytingdPeast fon Beathedabboelnandraetutihag

e O B S TRl o cE g RS AT AT P, 20, et 9
curing chamber 17 which functions as an ultraviolet
irradiation chamber. In the curing chambér 17,
provided are an ultraviolet irradiating section 13d and

10 a heater 18d serving as heating means for heating the
inside of the curing chamber.

The carrying mechanism 12 has a carrier 15 which

is provided to be movable between the injecting chamber
14 and the applying chamber 16. 1In the carrier, a

15 carrying chamber 22 serving as a carrying chamber which
holds the display panel la is formed. Further,
the carrier 15 is provided with a heater 18b which
heats the inside of the carrying chamber 22. As a
modification of the above manufacturing apparatus 10,

20 there may be no carrying mechanism 12, and the
injecting chamber 14 and the applying chamber 16 may
directly communicate with each other. Further, the
manufacturing apparatus may have a structure in which
one chamber contains the liquid crystal boat 19, the

25 liquid crystal wiping'section 13a and the applying
mechanism 13b, and a common heater which heats them is

provided.



directly comunicate with each other. Further, the manufacturing apparatus
may have a structure in which one chanber contains the liquid crystal boat
. 19, the 25 liquid crystal wi ping section 13a and the applying mechanism
13b, and a common heater which heats themis provided. 10 Next, detailed
is a nethod of manufacturing the Iliquid crystal display panel 1 which is
manuf actured by the manufacturing apparatus 10 structured as described
above. 5 First, an enpty display panel la is prepared and carried into the
i njecting chanber 14. Here, the enpty display panel la has the first

substrate 2 and the Neeepndesubseratie 4 herded by hhewwealdnig fprher 5. and
its liquid crystal intake 7 forned in the sealing 10 nenber 5 i's opened.
After the enptyldgspiagrpanel Haspilaycaanieed]l whecti Spl aynpdreitured Rjyect ed
with liquid crystal in the injecting chanber 14. In this step, first, the
evacuating devi Eee2naevéeohtesnyherpajretuisngo chanbenrkd anrd deberdibepl ay
panel la disposed in the 15 injecting chamber. Then, the liquid crystal
intake 7 of thed®P¥ptay panel la is imrersed in liquid crystal put in the
liquid crystal boat 19. In this state, the atnosphere in the injecting
chanber 17 is graduaflySket BRn8BPLY 90 sEtlayspraeilc lgr éss prepaHesr elny

i qui i L nj d fromthe liquid crystal intake 7 into the
lquid crystal Egrrigaegé o Lﬁe 1njectlgg chamber 14. Here, the empty

display panel la has the first substrate 2 and the
second substrate 4 bonded by the sealing member 5, and
its liquid crystal intake 7 formed in the sealing

10 member 5 is opened. After the empty display panel 1la
is carried, the display panel is injected with liquid
crystal in the injecting chamber 14. 1In this step,
first, the evacuating device 21 evacuates the injecting
chamber 14 and the display panel 1la disposed in the

15 injecting chamber.

Then, the liquid crystal intake 7 of the display
panel la is immersed in liquid crystal put in the
liquid crystal boat 19. In this state, the atmosphere
in the injecting chamber 14 is gradually returned to

20 atmospheric pressure. Thereby, liquid crystal is
injected from the liquid crystal intake 7 into the
display panel la by using capillary action.

Further, when the liquid crystal is injected, the
heater 18a is operated to heat the atmosphere inside

25 the injecting chamber 14 and maintain the injecting
temperature to be not less than a maximum use

temperature of the liquid crystal display panel 1 in



di spl ay panel la by using capillary action. Further, when the liquid
crystal is injected, the heater 18a is operated to heat the atnosphere

. inside 25 the injecting chanber 14 and nmaintain the injecting tenperature
to be not |ess than a maxi mum use tenperature of the liquid crystal display
panel 1 in - 11 the range of its use tenperature. The injecting
tenperature nmay be a tenperature being 5Cllkss-than the maxi num use
tenperature. Here, The maxi mum use tenperature of the liquid crysta

di splay panel 1 is a 5 maxinumtenperature in the range of tenperature at
whi ch the |iquitherssied of sptayupanedémpsrasede. | nThehiajeobodynent, the

at nosphere in the injecting chanber 14 is controlled to be 50-}5C on the
assunption thatenRE FHuxy e Yisee t nperpenaturs 5OONg16°ByL dyeattitien t he

i nside of the |nject|ng chanber 14 as described above, the display panel
la into which fﬁqdﬁl%%}?%ﬂaffeNfse%elb@tmﬁ?ect%ar% Zheonhsanen uad

mai nt ai ned at ectln t erature of 505C.  Further, the liquid
crystal to be i Qﬂzﬁﬁi?% o f 95l H?%b@a?rbéﬁéi @éspéaélﬁénﬁéa@eésté t he

|nject|ng5 temperat ure simult eous th |n ectlng and injected in the
thernal-expandé%”%?ﬁ?% Rt R uH?sﬁ% @A%aﬁ%P SBpLt %mBBBQEué?eﬁt the area

merber 5 1% f111 Qﬁlwtﬁﬁéos#ﬁ%ii%a% AT U B S yePar e aha PhpRcti R s
conpl eted. During & hg b &644 0N chbey atmosphere in the injecting

chamber 14 is controlled to be 50%5C on the assumption

that the maximum use temperature is 50°C.

10 By heating the inside of the injecting chamber 14
as described above, the display panel la into which
liquid crystal is to be injected is alsc heated and
maintained at an injecting temperature of 50*5°C.
Further, the liquid crystal to be injected into the

15 display panel la is also heated to the injecting
temperature simultaneously with injecting, and injected
in the thermal-expanded state into the display panel.

By the above step, the area enclosed by the two
substrates of the display panel la and the sealing

20 member 5 is filled with the expanded liquid crystal,
and injection is completed. During the injection, the
display panel la and the injected liquid crystal are
maintained at the injecting temperature. Injecting the
liquid crystal in the heated state can reduce the

25 viscosity of the liqﬁid crystal and shorten the
injecting time. In the abo&e injecting step, the

liquid crystal is heated through the display panel 1la.



di splay panel la and the injected liquid crystal are nmaintained at the
injecting tenperature. Injecting the 1liquid crystal in the heated state

. can reduce the 25 viscosity of the liquid crystal and shorten the

injecting tinme. In the above injecting step, the liquid crystal is heated
t hrough the display panel la. 12 However, it is also possible to heat the
liquid crystal itself to the injecting-tehperature, and thereafter inject
it into the enpty display panel. For exanple, the liquid crystal being
“nmore expanded than the liquid 5 crystal at roomtenperature may be injected
into the displlywegaeel . ifierateopbessoblef thi geied chestlalquin ectyisar,l t he
di splay panel la is carried fromthe injecting device 11 into the carrying
chanber 22 of thesehfry®ngheointenbhngmtieRpeThsuaenvepletberratfitercar ryi ng
chanber 22 is maintained in advance at a carrying tenperature of 505C by
the heater 18b.1Theft thelkherihageBRbifbedl sp2aobaingeg -t h&odi splaay lsanel | a
injected with Jliquid crystal is carried by the carrier 15 fromthe 15

i nj ecting devi cER91-13 1 HeCEBaFRhgPEEVECBOTS, c8¥RATAREr aPRethiehd idiudl ay

panel is carried fromth carrying chanber into the applying chanber 16.
Ther eby, the di%ﬁY%Eg%aﬂglr?amaﬁﬁmgﬁEaEPﬁﬁiHa¥r§§t&P3FﬁF§€té&tPh§ﬁﬁ n are

sent, in the st I ined at the maxi num use tenperature after
liquid crystalé%%?ég ?ﬁ%g ?Fon1the i njecting chanmber 14 to the

After completion of liquid crystal injection, the

display panel la is carried from the injecting device
11 into the carrying chamber 22 of the carrying

10 mechanism 12. The atmosphere in the carrying chamber
22 is maintained in advance at a carrying temperature
of 50%x5C by the heater 18b. Then, the carrying
chamber 22 holding the display panel la injected with
liquid crystal is carried by the carrier 15 from the

15 injecting device 11 to the sealing device 13, and
thereafter the display panel is carried from the
carrying chamber into the applying chamber 16.

Thereby, the display panel la and the liquid

crystal injected therein are sent, in the state

20 maintained at the maximum use temperature after liquid
crystal injecting, from the injecting chamber 14 to the
applying chamber 16. The atmosphere in the applying
chamber 16 is maintained in advance at an applying
temperature of 50*5C by the heater 18c. The inside of

25 the applying chamber 16 is maintained at atmospheric
pressure, and it is not necessary to apply any specific

pressure to the display panel la.



appl yi ng chanber 16. The atnosphere in the applying chanber 16 is
mai nt ai ned i n advance at an applying tenperature of 505C by the heater

. 18c. The inside of 25 the applying chanber 16 is maintained at atnospheric
pressure, and it is not necessary to apply any specific pressure to the

di splay panel la. - 13 Next, the liquid crystal intake 7 of the display
panel la is closed in the applying chamberl36.-In this step, first, the
liquid crystal wi ping section 13a w pes away excess |iquid crystal
remaining on the 5 liquid crystal intake 7. Then, the applying nmechani sm
13b applies a seal anfe8tt othbellgguddceygstal inntake770ft @hel asepthsg |iquid
crystal intake. Since the sealant 8 is applied after w ping away the
liquid crystal rRanached 19 ¢ches¢dgimdtheyspralyingakkambreelbent 1h0this
application can be performed. Wping away the liquid crystal as descri bed
above produces %F%%ac%%r$%¢otQmighqulﬁec§éétahtw8pisgtaektﬁnp ildat he |iquid
crystal intake. A As the sealant 8, for exanple, an ultraviolet-curing

seal ant is usedﬁlﬁﬁst?%?%b%%%e§§e%}q?h@ FF&§F310F9@@ale5 PAt 4ke 7 of the
di spl ay nel la is.sealed by the —sealant 8 in the state where the

i nj ected iquicfa%ﬁﬁit%ﬁy?ga TRtk Red- at TRAR’ nBRE nBRPLEENEeREERAREFE  and

her el - expandegy Aherihe, | gy doprystal ot gk, Lot 3osepled, by, 20t
the heater 18c changes. the, liquid crystal intake. Since the sealant |

8 is applied after wiping away the liquid crystal
attached to the liquid crystal intake, excellent

10 application can be performed. Wiping away the liquid
crystal as described above produces a space, into which
the sealant 8 is took in, in the liquid crystal intake.
As the sealant 8, for example, an ultraviolet-curing
sealant is used. By the above step, the liquid crystal

15 intake 7 of the display panel la is sealed by the
sealant 8 in the state where the injected liquid
crystal is maintained at the maximum use temperature
and thermal-expanded.

After the liquid crystal intake 7 is sealed by

20 the sealant 8, the display panel la is moved to the
waiting section 13c. Then, the heater 18c changes the
atmosphere in the applying chamber 16 from the applying
temperature to a waiting temperature of, for example,
55+5C. 1In this state, the display panel .la is held in

25 the waiting section 13c for a predetermined time to
adjust an suction width W of the sealant 8 with respect

to the liquid crystal intake 7, as shown in FIG. 4.



at nosphere in the applying chanber 16 fromthe applying tenperature to a
waiting tenperature of, for exanple, 555C In this state, the display

: panel lais held in 25 the waiting section 13c for a predeternmned tinme to
adjust an suction width Wof the sealant 8 with respect to the liquid
crystal intake 7, as showmn in FIG 4. 14 Here, The suction width Wcan be
controlled to a desired value by adjustingdthe waiting tenperature, or
controlling the viscosity of the liquid crystal injected into the display
panel la. Although the 5 tenperature is changed during the waiting tine
after the |iquilererybialsuntake WidshsWated ket hohbheodealant ain this
enbodi nent, the tenperature may have been already changed when the seal ant
8 is applied. T#Rsime@pvaiweenbngadhesténpgahht waithhg éebhpdiraentei ncl udes
10 both application and the waiting time after application. Supposing that
the waiting tenperé@RireCbtintietheeperasike PA &bpl Ldquiidnciryssel to 100C
which is 50 C hjgher than the injecting tenperature, the suction wdth W
of the seal ant BHECEED il Fhendl fateynganslt eaper Attiheush the

tenperatwe inh application is equal tq or higher than the injecting
tenperatgie Iik%éﬁﬁﬁggkuf%elfi ?HgﬁgngﬁanngPﬁewaF§bP§ytﬁ&ﬁePfFﬁrfurther

e erorer LR STt on ut TR obLUKS Paf PonBa oPn thE hBANERRORRE
supposi ng t hat fﬁetﬂfgteﬂBbdiment, the temperature may have been
already changed when the sealant 8 is applied. The
step “forming the sealant” in this embodiment includes
10 both application and the waiting time after application.

Supposing that the waiting temperature or the
temperature in application is set to 100°C which is
50 C higher than the injecting temperature, the suction
width W of the sealant 8 is 0.0 mm. If the waiting

15 temperature or the temperature in application is equal
to or higher than the injecting temperature like this,
the liquid crystal in the display panel la further
eXpands and pushes the applied sealant 8 out of the
liquid crystal intake 7. Therefore, the suction width

20 W is narrowed.

In the meantime, supposing that the waiting
temperature or the temperature in application is set to
30°C which is 20C lower than the injecting temperature,
the suction width W of the sealant 8 is 5.0 mm.

25 Specifically, if the waiting temperature or the
temperature in application is lower than the injecting

temperature, the liquid cfystal in the display panel 1la



tenperature or the tenperature in application is set to 30C which is 20C

| ower than the injecting tenperature, the suction wdth Wof the sealant 8
.1s 5.0 m 25 Specifically, if the waiting tenperature or the tenperature
in application is |ower than the injecting tenperature, the liquid crystal
in the display panel la 15 contracts, and the sealant 8 applied to the
liquid crystal intake 7 is taken intothel3iquid crystal intake 7.
Thereby, the suction width Wof the sealant 8 is broadened. 5 If the
waiting tenperature or the tenperature in application is controlled within
the range of -20QtmactEH0CGnad Coapseasant Wt Appheednfecthagligqupdr at ure as
descri bed above, the suction width Wcan be adjusted wthin the range of
0.0 mMmto 5.0 ranystel suctdlon 10isv talkew igtoreher Abtryidontystadd within
the range of 0.1 mmto 1.0 mnm_ This is because the first substrate 2 and
the second subsitt&ie 47 i n Therehpi nthy secthen vidbhdWcefsthe saadket7? are
provided with %%djspla area for image display, and thus a too broad
suction 15 widt Nﬁrﬁﬁg%éﬁ%ﬁ@erse effect on image display. .In this

Sgbodine , the injeg%;gg%t§$£§£$%u e is'sgt to 5250, agd th%umaiging
enperature or the t t ppPrEation PS B t8MBSEETULRd 1Pher eby
e efact) 7o i WAl e 2eabanto B3 GEPLIBLLRE LRG0, 850 T, s,
intake 7 can be £oatral L8ABY i son with the injecting temperature as
described above, the suction width W can be adjusted
within the range of 0.0 mm to 5.0 mm. The suction
10 width W is preferably controlled within the range of
0.1 mm to 1.0 mm. This is because the first substrate
2 and the éecond substrate 4 in the vicinity of the
liquid crystal intake 7 are provided with a display
area for image display, and thus a too broad suction
15 width W has an adverse effect on image display.
In this embodiment, the injecting temperature is set to
50x5C, and the waiting temperature or the temperature
in application is set to 55*5%C, and thereby the
suction width W of the sealant 8 is controlled to
20 0.9 mm. Therefore, the suction width W of the sealant
8 in the liquid crystal intake 7 can be controlled by
changing the temperature in injection of the liquid
crystal to a temperature in sealing of the liquid
crystal intake. The temperature in sealing of the
25 liquid crystal intake 7 is different from the
temperature in injection of the liquid crystal.

After the suction width W of the sealant 8 is



- changing the tenperature in injection of the liquid crystal to a
tenperature in sealing of the liquid crystal intake. The tenperature in

. sealing of the 25 liquid crystal intake 7 is different fromthe

tenperature in injection of the liquid crystal. After the suction wwdth W
of the sealant 8 is 16 controlled, the display panel la is carried from
the applying chanber 16 into the curing chanber 17. The atnosphere in the
curing chanber 17 is maintained in advance at -a curing tenperature of 555C
by the heater 5 18d. Specifically, the curing tenperature is adjusted to a
t enper at ure equabntool hedwathengispeiper ahuee. 1aNext cairiithe redtl rRGeChanmber
17, the sealant 8 applied to the liquid crystal intake 7 is cured to seal
the intake. In appsystepchameenltfavnbbether cadiati phamberseadt.i orhk3d
irradiates the sealant 8 with ultraviolet rays. This cures the sealant 8
in the state ofakBepphgret he thetteoningdchambani ¢A hasmbéenaddjedstiad i n the
wai ting section 13c. Thereby, the liquid crystal intake 7 is sealed, and
the liquid cryst@raurephhya 15upinel tamparattse @ift ASeHECekpattied hegeird
crystal i finLghed. According%to t he met hod and the apparatus of

manuf act uti ng thadti qoPACeryStatYdi SBFafUpanel teRPEERENNG (6 BREUSHsSdi nent

of the present jnvention, 20 structured as_described above, the liquid
crystalp displaéop%né?mﬁéFig?B?n%ﬂu%§ gﬂji@?iﬁ@lFFaaiHe@P§§?§Pre'

Next, in the curing chamber 17, the sealant 8
applied to the liquid crystal intake 7 is cured to seal
the intake. 1In this step, the ultraviolet irradiating

10 section 13d irradiates the sealant 8 with ultraviolet
rays. This cures the sealant 8 in the state of keeping
the suction width W which has been adjusted in the
waiting section 13c. Thereby, the liquid crystal
intake 7 is sealed, and the liquid crystal display

15 panel 1 injected with the expanded liquid crystal is
finished.

According to the method and the apparatus of
manufacturing the liquid crystal display panel
according to the embodiment of the present invention,

20 structured as described above, the liquid crystal
display panel 1 is formed by injecting liquid crystal
heated to é temperature higher than the maximum use
temperature into the empty display panel la and sealing
the liquid crystal intake 7, with the temperature of

25 the liquid crystal in injection maintained. Thereby,
the liquid crystal display panel 1 is held with

thermal-expanded liquid crystal of a proper quantity



heated to a tenperature higher than the maxi numuse tenperature into t
enpty display panel la and sealing the liquid crystal intake 7, with t
. tenperature of 25 the liquid crystal in injection maintained. Thereby,

liquid crystal

di splay panel 1 is held with thernal-expanded |iquid

crystal of a proper quantity - 17 corresponding to the volune in the

liquid crystal
di spl ay pane

di spl ay panel. Therefore, venif the liquid crystal

1 is used at any tenperature within the range of the use

tenperature, the liquid crystal layer 5 is maintained at uniformthick
over the whol e ¢opueshbardisial tai Spd ayo pamel inabtde gboduddsplrggtgual ity
constantly mai ntai ned. For exanple, if the liquid crystal display panel
is used in an eMaRlonrEmnNok. t HEhemgionem useenempethe 1Ogtuudecrgathl
constituent elenment. such as liquid crystal and the columar spacers 3
expands by heatdliRbexdraneks! descisdedabibene, temeerpgurd wiybtal thel d
the liquid crystal di Hé§¥ anel] 1 is set to a proper anount in the
h

t her mal - expandedf &%t

use tenperature. Therefore, even if the Jiquid crystal expands in a hi
; Phacss ¢

t enper at 35; e envi® SHERTE LT ek edit

PHRi EE BxFstBei Whehe 1 quid

tal displ ; it.is ossible to prevent,,such a defect t
CheTtirse 25 SRR evan (b BabRthehe, 1R oG b1 S By naiohs tVbe
pressed outwar d bycd e SxPapde: L guidacrystal .

10
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25

For example, if the liquid crystal display panel 1
is used in an environment of the maximum use tempera-
ture, each constituent element such as liquid crystal
and the columnar spacers 3 expands by heat. However,
as described above, the liquid crystal held in the
liquid crystal display panel 1 is set to a proper
amount in the thermal-expanded state heated to a
temperature higher than the maximum use temperature.
Therefore, even if the liquid crystal expands in a high
temperature environment, no excess liquid crystal
exists in the liquid crystal display panel 1, and it is
possible to prevent such a defect that the first
substrate 2 and the second substrate 4 are deformed by
being pressed outward by the expanded liquid crystal.
Therefore, the first and second substrates 2 and 4 are
constantly kept in contact with the spacers, and the
gap between the first and the second substrates is
maintained at a predetermined value by the spacers.

For example, even if the liquid crystal display panel 1

ls vertically stood up, the thickness of the liquid

he
he
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1

in

? o-SMAST# EWpRr at it el hYhEr CENERALhéa8Xi mum

gh

hat
i ng



Therefore, the first and second substrates 2 and 4 are constantly kept in
contact with the spacers, and the gap between the first and the second

. substrates is 25 maintained at a predeterm ned val ue by the spacers. For
exanple, even if the liquid crystal display panel 1 is vertically stood
up, the thickness of the liquid 18 <crystal layer 6 is maintained uniform
over the whole |Iliquid crystal display pandl, -and good i mage display is
possible with display quality retained. Therefore, it is possible to
obtain a liquid crystal display panel 1 5 which prevents occurrence of
unevenness in digptal drdyemaé ni s msigoaindd sphayogmnabirty theaRMole
tenperature wthin the range of the use tenperature. Further, according to
the nmet hod of neEfiattanysipl adispley payst al addspbay paage dtspidiyngsto
the 10 enbodi ment, when sealing the liquid crystal intake 7, it is
unnecessary to RAStEHAr e et ed5splayi duet sy atetfinedt heThegefdrer ystal

i ntake by pressing, as . perfornmed in the prior art. Therefore, the |ead
time is shortened ARt NehufAcRRFdHy @f HigueAcyrvatahcieasddy panel 1
Sinultangpusly, wast e qugid crystal is reduced, and the efficiency in use
of liquid cr yst“g}lcj% ORET et $SCUTRreased. URBYERRESS| A0t AesBEaYi ABdst ep,

20 of 200 | ower g GG i GHe ERER ThOTNBRPEY akir 6581 FORBSRARBFSi n the -
l'iquid CryStalJfﬂﬁ%ﬁiﬁﬁésgfﬁbeTgfrfgg’use temperature.
Further, according to the method of manufacturing

a liquid crystal display panel according to the

10 embodiment, when sealing the liquid crystal intake 7,
it is unnecessary to discharge excess liquid crystal
from the liquid crystal intake by pressing, as
performed in the prior art. Therefore, the lead time
is shortened and manufacturing efficiency is increased.

15 Simultaneously, waste liquid crystal is reduced, and
the efficiency in use of liquid crystal as material is
increased.

Further, in the sealing step, the temperatures of

the heaters 18c and 18d are controlled within a range

20 of 20°C lower to 50C higher than the temperature of the
panel in the liquid crystal injecting step. Thereby,
the suction width W of the sealant 8 is adjusted to an
optimum value, and the liquid crystal intake 7 is
sealed with reliability.

25 In the above embodiment, explained is the case
where the liquid crystal display panel is manufactured

with the maximum use temperature of 50°C. However, the



the suction width Wof the sealant 8 is adjusted to an optinmm val ue, and
the liquid crystal intake 7 is sealed with reliability. 25 In the above

. enbodi nent, explained is the case where the liquid crystal display panel
is manufactured wth the maxi num use tenperature of 50C. However, the 19
maxi mum use tenperature is not limted to 50C, but may be changed to any
desired val ue, for exanple, 80C. Even-if l%he maxi num use tenperature is
set to 80C, the injecting step, the applying step and the sealing step 5
can be perforned in the sanme manner as the above. However, the maxinmum use
tenperat ure i s nprEfemablse setnpamtherequal néo bimbtghetot haie,t aitbaidy ng
point of liquid crystal. In the above enbodi nent, the injecting
tenperature, I tdheanggd ingnemrsbted evahdet hEonpekympyet eAP&.ature are
set to the maximum use tenperature 5C. Further, the carrying tenperature
and the appl yi g/ Sfenperdtareax g pied ckeppyraherean® astotohBgker ttwan t he
injecting tenperature. 15 Also with respect to other points, the present

i nvention i s nottISTHYMH R et ARP B e HefP, apdt the apepéivdr FgGQI y

nmodi fi ed 5withi n th(i%sco e_of the iﬂgenti on. For exanple, as shown in FIG
5, the manuf actt ity Hppatdted B My PEF oFaRachy2di FRet #5088 connect i ng

the Injecting qexiaf Al sd hdNGuifalll0:oAEYL 60,12 SYODLPBLL0GY set
to be equal to or higher than the boiling point of
liquid crystal.
In the above embodiment, the injecting temperature,

10 the carrying temperature and the applying temperature
are set to the maximum use temperature *£5°C. Further,
the carrying temperature and the applying temperature
are preferably the same as or higher than the injecting
temperature.

15 Also with respect to other points, the present
invenfion is not limited to the above embodiment, but
can be variously modified within the scope of the
invention. For example, as shown in FIG. 5, the
manufacturing apparatus 10 may be formed by directly

20 connecting the injecting device 11 with the sealing
device 13 such that they communicate with each other.
According to this structure, a carrying mechanism
between the injecting device 11 and the sealing device
13 can be omitted, and the manufacturing apparatus 10

25 is miniaturized. Further, when the display panel la is
carried from the injecting device into the sealing

device, this structure prevents decrease in the



According to this structure, a carrying mechanism between the injecting
device 11 and the sealing device 13 can be omtted, and the manufacturing
. apparatus 10 25 is mniaturized. Further, when the display panel lais
carried fromthe injecting device into the sealing device, this structure
prevents decrease in the 20 tenperature of the injected liquid crystal,
and shortens the lead tine. In the above &@nufacturing apparatus 10 of

FIG 5, the other structures thereof are the same as those in 5 the above
enbodi nent. Like constituent elenents are denoted by |ike reference
nuneral s, and deemptedtuezpbénaheonsjthereofl iamne doriryised.l , Funidher, the
sealant 8 is not limted to ultraviolet-curing materials, but can be

sel ected 10 accohdirhgnsotber tandt Ahwes. Vari ous neans for curing the

seal ant 8 can be sel ected according to the adopted seal ant. Wping of the
liquid crystal may bélpéPForRedewraRufrlsE Utingd dopeysttals Bél mf MG 5,
expanded than the liquid 15 crystal at roomtenperature. The suction width
of the seal ant FﬁetﬁEh?ﬁtéﬁéuﬁﬁyrﬁé tbREEoIfl egebfhenhgagiengsarhosepdaded
state of the |i d crystal n;l ection of the liquid crystal to an
expanded $tate tﬂgo¥ﬁqﬁpﬁo e gFaI i KSe £PRRG Lo ehfke SilelgRES PAE | i qui d

crystal 20 in seali o inta nor e .expanded t the liquid
crystal in |nje§?|oﬁg%f lFFqﬁ?geE?QéFaPumeral 3Ra°Gt

explanations thereof are omitted.
Further, the sealant 8 is not limited to
ultraviolet—éuring materials, but can be selected
10 according to circumstances. Various means for curing
the sealant 8 can be selected according to the adopted
sealant.
Wiping of the liquid crystal may be performed with
the liquid crystal being more expanded than the liquid
15 crystal at room temperature. The suction width of the
sealant in the intake may be controlled by changing an
expanded state of the liquid crystal in injection of
the liquid crystal to an expanded state of the liquid
crystal in sealing of the intake. The liquid crystal
20 in sealing of the intake may be more expanded than the

liquid crystal in injection of the liquid crystal.
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crystal disp
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21 WHAT IS CLAIMED IS: 1. A nethod of manufacturing a |i

qui d

ay panel, conprising: bonding a pair of substratesLt@ EHSE

5 gap maintai ned therebetween, and defining an intake

bet ween the substrates; injecting liquid crystal into a space between the
ough the intake in an environnent heated in conparison with
room tenperature; and 10 sealing the intake by a sealant, with the
envi ronnment kept heated fromthe injecting of the Iliquid crystal, in which
dth of the sealant in the intake is controlled by increasing
the tenperature for sealing corrpared to t he ten‘(p;[(rarature for 15 the

substrates thr

the suction w
injecting of t
conpri sing: wi
injecting of t
crystal is per

t enper at ur e.
the intake is

5

10

15

20

25

he Iiquid crystal. WIATA I

i ng to claiml, further

I I h h f
e 1 qor aroryitad SHHR ragdwerﬁk%gﬁ pgts e auia

f.or envi| .heated in conparison with room
dling tyhgamagéo?E %‘}Q@ﬁl}{ I"ai m 1, wherein 25 the sealing of

WE

perfo%%%ﬁl%ﬁp%rpéﬁﬂngﬁﬂyﬂﬂé%ﬁ¥ﬁ§§Q£ﬁeach other with a

gap maintained therebetween, and defining an intake
between the substrates;

injecting liquid crystal into a space between the
substrates through the intake in an environment heated
in comparison with room temperature; and

sealing the intake by a sealant, with the
environment kept heated from the injecting of the
liguid crystal, in which the suction width of the
sealant in the intake is controlled by increasing the
temperature for sealing compared to the temperature for
the injecting of the liquid crystal.

2. A method according to claim 1, further
comprising:

wiping away a liquid crystal adhering to the
intake after the injecting of the liquid crystal,

wherein

the wiping of the liquid crystal is performed
in an environment heated in comparison with room
temperature.

3. A method according to claim 1, wherein

the sealing of the intake is performed under
atmospheric pressure.

4. A method of manufacturing a liquid crystal



4. A method of manufacturing a liquid crystal LLOYD WSE -22 display
panel, the nmethod conprising: bonding a pair of substrates to eacﬂiﬂ&h&kE
.with a gap naintained therebetween, and defining an intake betweenh the
substrates; 5 injecting liquid crystal into a space between the substrates
through the intake, the liquid crystal being nore expanded than the liquid
crystal at roomtenperature; and sealing bhe intake by a sealant, with the
liquid 10 crystal kept expanded fromthe injecting of the liquid crystal,
wherein the suction width of the sealant in the intake is controlled by

i ncreasing an expanded state of the liquid crystal in the injecting of the
liquid crystal d§P&aNpPENERpattiEd "e-Ers Fﬁmpﬁé%§€§Fing 15 oflthe igtake.

5. A net hod accordi n%ﬁ‘téjolni%hga%]ea%&} Iog tsth rest_rcaocrg)r !tsoi nega%c}*\{Mhogcil'ln@r away. a l'iquid

crystal adhering toX |njeé%|ng 0 i'quid crystal,

20 wherein the mjphﬂgn%%'%%%t@H@P%%é%@%%%@lJﬁ% @@§#HEH§1§Mtfhtém§ liquid

crystal being T5Fe expande han the Tiqui'd crystal at” roomtenperature.

6. A nethod ace@hidi-Rg 49 Cl@diiid.ateherein 25 the sealing of the intake is
per fornmed under

5 injecting liquid crystal into a space between the
substrates through the intake, the liquid crystal being
more expanded than the liquid crystal at room
temperature; and

sealing the intake by a sealant, with the liquid
10 crystal kept expanded from the injecting of the liquid
crystal, wherein the suction width of the sealant in
the intake is controlled by increasing an expanded
state of the liquid crystal in the injecting of the
liquid crystal to a more expanded state in the sealing
15 of the intake.
5. A method according to claim 4, further
comprising:
wiping away a liquid crystal adhering to the
intake after the injecting of the liquid crystal,
20 wherein
the wiping of the liquid crystal is performed with
the liquid crystal being more expanded than the liquid
crystal at rocm temperature.
6. A method according to claim 4, wherein
25 the sealing of the intake is performed under
atmospheric pressure.

7. A liquid crystal display panel manufacturing



at nospheric pressure. 7. Aliquid crystal display panel manufacturing LLOYD
W SE -23 apparatus conprising: a liquid crystal injecting chanbekOY@RWISEH a
. first heater and a liquid crystal boat to inject liquid crystal into a
space between a pair of substrates; and 5 an applyi ng chanber which

comuni cates with the Iliquid crystal injecting chanber and has an appl ying
mechani sm whi ch applies a sealant to the pair of substrates and a second
heater. 8. A liquid crystal display panel nmanufacturing 10 apparatus
according to claim?7, further conprising: a carrying mechani smhaving a
third heater, mhereln the liquid crystal injecting chanber and the

appl yi ng chanb@PPasatiifi ERMETMSERIéach other, with the 15 carrying

mechani sm i nt er posed t her ebet ween. ui d tal .display nel.
manuf act uri ng appa? §&§Hé9c8F§Fﬁ§lt&néF& ng 4%%5% q%%?@bﬁl&? Cchanber

Section s provtaca” AoPudn iFREY Pyl é%e‘atf‘%o'n}leﬁe%t”ﬁ%%%%ew Bndt he
appl yi ng nEChaQE§gEal into a space between a pair of substrates; and
5 an applying chamber which communicates with the
liquid crystal injecting chamber and has an applying
mechanism which applies a sealant to the pair of
substrates and a second heater.
8. A liquid crystal display panel manufacturing
10 apparatus according to claim 7, further comprising:
a carrying mechanism having a third heater,
wherein
the liquid crystal injecting chamber and the
applying chamber communicate with each other, with the
15 carrying mechanism interposed therebetween.
9. A liquid crystal display panel manufacturing
apparatus according to claim 7, wherein
the applying chamber has a liquid crystal wiping
section, and
20 the liquid crystal wiping section is provided
between the liquid crystal injecting chamber and the

applying mechanism.



