WD 03/ 070603 PCT/ US03/ 04534 5 GLASS SUBSTRATE PACKAGE FI ELD OF THE

| NVENTI ON The present invention relates to a package in which a gl ass
subst r at ewoios/opweked and sealed with a film and nore spe@®cCiusab/h4s34to a
package in 10 which a glass substrate to be used for a liquid crystal
display or the like is packed and sealed with a film BACKGROUND OF THE

| NVENTI ON To realize high quality of a display device such as a liquid
crystal display (LCD), one of the greatest concerns is to elimnate
scratches and 15 dirt on surfaces of a glass substrate to be used for the
di spl ay device as nuch as possible during transportation and storage
thereof. To address this problem there have been several practical nethods
for transporting and storing the glass substrates. Such nmethods include a
met hod of using a container provided with a plurality of grooves in which
20 i ndividual glass substrates are inserted, and a nethod of stacking a
plural gty of glass substraiiesSSRUBSTRATER®PACKAGEAME. I n those nethods,
a gap filled with clean air is provided between each adjacent gl ass
substrate. Therefore, it is possible to prevent scratches due to friction

bet ween e LAGEAL, rate and concurrently to reduce dirtying
due to ex&gm%g J_I.I]*‘L' ?@miﬁm the outside atnosphere. However, the
above met hods qf,5,QuLAL ﬂﬁreﬁﬁf‘or??e?ﬁ%%ét%%&%% in%hﬁ:‘h%'%laﬁs‘s%%%sﬁ%@ét rate

considerably limt the nunber of t | ass strates that can stored
i n a spacés phcleed anéddesledewith. efilmt ané nneye gfetifidadlycyd a @avdtatbus i m t
efficiency in transportation and storage_.of the 30 glass subhstrates. WO
03/ 076803 vierh Bspiape aubetratetorbe et Hrer Harid 9@@&%@18@ 3y o Eeclikers t he

gl ass sub ?)taﬁﬁéc? ﬁnﬁ%rekf& with a film.
BACKGROUND OF THE INVENTION
To realize high quality of a display device such as a liquid crystal

display (LLCD), one of the greatest concerns is to eliminate scratches and
15 dirt on surfaces of a glass substrate to be used for the display device as
much as possible during transportation and storage thereof.

To address this problem, there have been several practical methods
for transporting and storing the glass substrates. Such methods include a
method of using a container provided with a plurality of grooves in which

20 individual glass substrates are inserted, and a method of stacking a
plurality of glass substrates each protected by a frame. In those methods, a
gap filled with clean air is provided between each adjacent glass substrate.
Therefore, it is possible to prevent scratches due to friction between each
adjacent glass substrate and concurrently to reduce dirtying due to external

25  dirt sources in the outside atmosphere.

However, the above methods of providing the gap between each
adjacent glass substrate considerably limit the number of the glass
substrates that can be stored in a space of a fixed size (i.e. stacking
efficiency), and thus limit efficiency in transportation and storage of the

30 glass substrates.



transportation and storage thereof, there has been another practical

nmet hod of alternately stacking a plurality of glass substrates and sheets
of paperwolog/otdses net hod, however, a problem of what is ealriusd3/ises face 5
yel | owi ng" occurs because of chenical_épaction bet ween the sheets of paper
and noi sture in the atnosphere. In addition, dirtying of edge faces of each
gl ass substrate cannot be elimnated in that nethod since the edge faces
are exposed to Fg};kg% e surface
yel | owi ng, ano?hgﬁlp?fgﬁﬁg}é@% 1 g%tﬁ}acé{%g;&{éc\hgl éulragﬁ igl{leagfgmgsﬁgls%ﬁ%ubst rates
each havi tgnspektat@n§ ahdetaragh thsreofialhyged hyk deenfandobhemptativall t o bot h
surfaces thereof has al so been used. n the coated gl ass, substrates are

W
stacked, mmeshedof altepagiely stackine alarahionel 8195% ReBTE 8RBT IR R 11 1 ms
to prevent the fn' ﬂg%t\erfnrg?l%(g%% ke'vrtlag 52)5?@%%{:%@\%%3{: is afalt:llédFF]a ?ac?at hod of

usi ng thep?P?rms, _ ver;” er pr e arisen. I's, residuals
of thesfileBowRIEdecaid BédarBelo? chbRicdlrbaseon Bbtwben tlid aEsets Whphpat es even
after renoval of the filns. Because of those residuals, it becones

i ndi spensabfencistuwesin Brecktmospdereubs tadditéon Htivighe 2f eHeerifacs ofwashi ng
Ubst r at 65145R G BEaTE CprBkR FHESAI Pt dRBHt Snosihh odfe fnt oal
washi ng p [ r the like requires nuch tinme and

| ar ge cos%g‘? g‘ndggtaﬁﬁg”h%gﬁ‘égﬁgéh?g@%%@ which [imts production efficiency of
products such @s soGissthd probdelint ofche stinfacalyellewing hatbther myethod ofoat i ng

films_does not solve 25 the problemof diytying of the ,eidge faces.
Furt ht?, piacking aadaralier & glass subisates srchdinging cealandifilmsicnas sed,

08, Bl SR (G5 DR SO, heph A B BT, 53 "
1205 di schpisastlze bageli HesOb@dstratebsirs atfckeds kadeet bf php&hmaydengl e gl ass
30 substr g&gitiiosnaei‘ln; iir{seélx"g;dpk?(eqcsv%%h t?lpe%?lnisr %ngr%%ret;lﬂ:}ilg ?flmas f%#lrs%}ciﬁgg (t)cf) gl ass
each other.
15 In the method of using the films, however, another problem has
arisen. That is, residuals of the films remain sticking to the surfaces of the
glass substrates even after removal of the films. Because of those residuals,
it becomes indispensable to wash each glass substrate through a chemical
washing process using detergent or the like after unpacking of the glass
20 substrates and before processing them into products. Such a chemical
washing process using the detergent or the like requires much time and
large costs, and thus is a key factor which limits production efficiency of
products such as LCDs.
In addition, the above method using the coating films does not solve
25  the problem of dirtying of the edge faces. Further, in the case where the
sheets of paper are additionally used, dirtying due to the sheets of paper
cannot be totally eliminated, either.
On the other hand, Japanese Unexamined Patent Publication No. 11(1999)-
1205 discloses a bag-like glass substrate package in which a single glass
30 substrate is entirely packed. Upon transportation, a plurality of glass

substrates each packed in the above way are stacked within a container.



substrates each packed in the above way are stacked within a container. WO
03/ 070603 PCT/US03/ 04534 -3 Herein, the bag-like package is nade of a

| am nat eawOioBmyoswhi ch is typically a |lam nated fil m consipsTiusgs/ofs3an

al um num sheet sandwi ched between a _gair of polyethylene filnms. Since the
package as di sclosed in Japanese Unexam ned Patent Publication 5 No.
11(1999)-1205 covers the entire surfaces of the glass substrate i ncluding

the edge a6gs thBaR0fike bhckszd Rt mhde wif hddntiaatad fihmr whidy éntypseallact  of
the glass substrate with the outer atnosphere by intentiaonally having the
i nner surflaneimatéd file donkisting ofcan abumpeum phegt sandwiched Ratweendpstrate in

the simlar y .as .done i.n the above-descri bed nethod of coating both 10
surfacespéﬂr\é\ﬁ%‘)léf?ﬁé)’ge’%% ate with the films. However, there is a

possi bi | ig; o MfRMRE@h FTaphhbdd TheQEHINE] PRitveERUbliCationer
surfaces %%ic% ﬂ??%@%@nﬁ%gmgurfacgg of theegl ass substrate, particularly
when 8 plNe.al i(1999E 1265 kedrglthe ensivbsurfuces ofithe glasslsubistiati n t he

container and the filnms are Eres ed .agai nst t h(g surfaces of tthe | gss 15
subst r at éscluriing the edgh fages therpods it 18 PR ESEVER k%ﬁwﬁar AR C"Bg%‘f i cation
No. 11(19 -1205 dge ] i ﬁm Il : iual s may
remain or?%'i%%fg %srsf%@giragg t‘Y]l%:ié tg}egﬁst&s% strat elsel%;{‘lth g%(nﬁlﬁﬁ%%%%?% her eof ,

and t hus gkiihhef eahtss sfihechiond stk vashe sarfataceSihet ¢lass silssteatt iy and
time-consumng. In this respect, Japanese Unexani ned 20 Pat n{; Publ i cati on
No. 11(19%@)sitidles vemphoylona indbanibgue-descpbert methad of geatingReth surf ace of

e N e R e DR o e A
ol m mat R B e B e ees vt ng & b dot er gent or
the |ike.surfiiddaerf the filichend dbe suhfeces of Prcilage substente, tipatisutarly surf aces
of the g v%ign a plurality of packed glass substrates are stacked within the
container and the films are pressed against the surfaces of the glass
15 substrates. That is, the method of Japanese Unexamined Patent
Publication No. 11(1999)-1205 does not eliminate the possibility that
residuals may remain on the surfaces of the glass substrates after
unpacking thereof, and thus still require the chemical washing process that
is costly and time-consuming. In this respect, Japanese Unexamined
90 Patent Publication No. 11(1999)-1205 employs a technique of processing the
inner surface of the film into an uneven surface with fine protrusions so
that contact area between the film and ﬁhe surface of the glass substrate is
reduced. This may reduce the residuals to some degree, but still does not
completely eliminate the need for a chemical Waéhing process using a
25  detergent or the like.
Further, in the case where a package covers the entire surfaces of the glass
substrate including the edge faces thereof as is the case in Japanese
Unexamined Patent Publication No. 11(1999)-1205, it is preferable to
deaerate the inside volume of each package for several purposes including

30 improvement of the efficiency in transportation and storage. However,

when the film is such a one that requires the chemical washing process,



substrate including the edge faces thereof as is the case in Japanese
Unexam ned Patent Publication No. 11(1999)-1205, it is preferable to

deaer at e whasjiomsbzle vol une of each package for several puPpEdse3/i45e4 udi ng
30 inprovenent of the efficiency in trgansportation and storage. However,
when the filmis such a one that requires the chem cal washing process, WO
03/ 070603 PCT/ US03/ 04534 -4 such deaeration of the inside volune of the

package igycli dadyatiba®Eens indiaé kelurhbaf thd yackagenudisadvmetageoumy furt her
i ncrease the residuals because of tight adhesion of the filmto the

surface ofathaethpmedveningeous eincefihinzay firthey inotepanthesresadualsst s and tine
required for the.chem cal washi .5 prgcess.. SU Y NTI ON |I.
THE PROBL‘?QGB“%OEE‘%&_&@%@B’? i |f&%ﬁ?rﬁ8\ﬁ%&faﬁ%%§b%l%%gg€%€r%§ch of the
prior-ar tTE&%@t}ﬁéggﬁg%'éﬁs\é@ RS cHsts 38R tilne RIRNEERr hBb WhemiedAchadsdingcent

gl ass substrate east one of (1) the 10 problem of surface
yel | 0 ngpmedsy.2) the problemof the costly and tinme consum ng chem cal

washi ng process. using a_d the like that considerably limts the
product i O%UMMRXHQ% @Hﬁ&%@ﬁ?@@ An object of the present invention
IS thus tp pr oy ghggﬂ VRSH hﬁgﬂ ' over cones al l
of the ablgve.- %@Fﬁfg %&%%ﬁﬁghe pr]?io{(ril-‘g?f tec lﬁ’?égzqs That is,
the present inyedes@fibed 8Bbve;@achiofbhes bawisidarg tefHniquesn oy wlicle nohgagh

efficiency in transportation and storage), and concurrently elim nates
both of tisenovilsddheiwsensaachaskacant slass sapsinate hes ablaasy oppet (1) the

bef ol promGrr) D eRias eioes 1fs pi8HekTS: v UBRE PRoal Ene

A glass syRglidhg dlﬁa%!ﬁ%QPw@%HH{ngl}ﬁeé@uéiﬁ‘l% é)lﬂéﬁe@@énﬁ sVemd jike that a package

in which a glass substrate is packed and sealed wth a fil mwhich
considerably limits the production efficiency of the LCDs etc.

An object of the present invention is thus to provide an improved
glass substrate package which overcomes all of the above-described
15 problems in the prior-art techniques. That is, the present invention
realizes high stacking efficiency (i.e. high efficiency in transportation and
storage), and concurrently eliminates both of the problems of surface-
yellowing and the costly and time-consuming chemical washing process
carried out after unpacking and before processing of the glass substrate.
20 II. HOW TO SOLVE THE PROBLEMS

A glass substrate package according to the present invention is a
package in which a glass substrate is packed and sealed with a film which
does not dirty surfaces of the glass substrate. The glass substrate is
typically a glass substrate to be used for a liquid crystal display.

25 Herein, a polyethylene terephthalate film is typically used as the
film which does not dirty the surfaces of the glass substrate.

A laminated film may also be used as the film which does not dirty
the surfaces of the glass substrate. In that case, the innermost one of the
layers constituting the laminated film may be a polyethylene terephthalate

30 layer. In addition, at least one of the layers constituting the laminated film

may have a moisture-proof property. In that case, an aluminum layer



does not dirty surfaces of the glass substrate. The gl ass substrate is
typically a glass substrate to be used for a liquid crystal display. 25
Her ei n, awpaByatshy| ene terephthalate filmis typically usedTasos/ous34 fil m
whi ch does not dirty the surfaces of tlge glass substrate. A lamnated film
may al so be used as the filmwhich does not dirty the surfaces of the

gl ass substrate. In that case, the innernpst one of the |ayers

const i t ut iwlgichhe noatheaheerrhostrapeymey #ctpe thet laybe havieg tphinbidtatre 30

|l ayer. In addjtion, at |east one of the |layers constituting the | am nated
film may PAE OPRBIYSt ur e- proof property. In that case, an aI um num | ayer

VD 03/ 070603 P AR0P 0303 cor ) B0, 1800k S1UEA DORERPS} ol SUBLe Y act as

t he |l ayer having The mol st ur &- prf oor “proper referable to

deaerate %ﬂbbﬁ&ltéipa@é&ﬁ@cd@&diﬂﬁo@k@%&es&ﬂbﬁw@&ﬁ)wackage accor i ng to the
present invention. 5 Herein, the filmwhich does not "dirty" the surfaces

of thedglass ditreinathe filop gvlslchdoas fipt naligrty” th@l mfam\ﬁe"sﬁherglam surf aces
of the fj onl few residual s

f th |
Chat oy BEBsBLARHeRS E ARIETH 105%%%%@ R A LA A
the film 's%b@fz%%é% r@gﬂu@ﬁé of D filh iR f%‘ ffeaeregg@ s$UAsLaRbLE Py stacking

of a plurality packages etc. oes not have any bad
i nfl uencesvanheﬂ]mvaﬁmhfm@sa@&ly'sfcm gzlaahmgpb(&ziesabﬁly,hazkenrlﬁyh@ﬁlmast he gl ass
substrate to require cal ,washi ng process hem cal reaction of
the film PEEES samfﬁwalea% acq ek the glags ﬁehﬂr%hy ﬁgaféfrlaééégp pealeys to a

washi 8 REBGERFEINNED J06E) Ialich SRUL 15 HaSe Al A ARGEL AL, JRgLOCNT S Of

agents, e. rocess usli ng er or an

ultra- somsqrmw oNthP EREESHbsEAté Iﬂl@am@grrcdmecthetgwsg slilBtrafesireghinashi ng
process" refers to a _washing process which requires use of a speci al

det er gent 2ot %@J@ﬂl washingigredess (6. g hehemishy eednfiamef ther Glyh mhatleaiad).
filmlayer” hheeabove term “physical washing process” refers to a washing
process which does not require use of any special detergents or agents, e.g.,
15 a washing process using only a jet of water or an ultra-sonic washing
process. On the other hand, the term “chemical washing process” refers to a
washing process which requires use of a special detergent or agent.
In addition, the “polyethylene terephthalate film/layer” in the
present invention may contain a few impurities as far as it can still be
20  called a “polyethylene terephthalate film/layer (a PET film/layer)” in an
industrial sense.
Further, the term “laminated film” in the present invention refers
not only to a laminated film in a strict sense which is made through a
laminating process, but also to a layered film of any other type including a
25 film made through a process of vapor deposition as far as it consists of
superposed layers of two or more materials. In addition, the “aluminum
layer” in the present invention includes a deposited layer of aluminum.
III. ADVANTAGEOUS EFFECTS OF THE INVENTION
Since the glass substrate is packed and sealed with the film which

30 does not dirty the surfaces of the glass substrate in the glass substrate

package according to the present invention, it is possible to solve both of the



present invention may contain a fewinpurities as far as it can still be
20 called a "polyethylene terephthalate filmlayer (a PET filmlayer)" in
an i nduswpioalo7wense. Further, the term"lam nated filni iPaTIUSE3/PI586eNt
invention refers not only to a lamnateed filmin a strict sense which is
made through a |am nating process, but also to a layered filmof any other
type includipg a 25 filmmade through a process of vapor deposition as far
as it conéll"ngnb?f of W{f’é‘?%ﬁ@é@ﬁ’m@/@ng th¢ cestly endribmne-amseniiak shetnicaddi t i on,

the "al um pum; “in th t_invention includes a deposited |
of al i ot Bipy Bl el e R B B EQRRTeRe SIRG L Hhe gl ace.
subst r at e glgsamserhidNd HSRA A Hi%lg@fé’i}‘ciéﬂ&%iﬁansﬁetgﬂsﬁ A dirty the

surfaces of the O%I ass substrate int ass substra package accordi ng
to the presemgeiofivhaiglass sulistiatepdbsivghedivectssihvkingosta plurtaliey WD 03/ 070603
of surface-yellow ng and the costly and

PCT/ USP3/ 04534 - roble
time- cgns @ﬁcﬁﬁg%gﬁﬁﬂ%ltheﬁéﬁ Absiratedrackedripithe glass anbwraienpankeigeg and

bef ore progesd . j real i.zin i.gh efficiency
in trans p%%t atio tgﬁ%é Bg?sg?lgg%§%l?ﬁ$§%é%1hges%¥@ b%er ]?%S&C?%‘gﬁ%ﬂgdi rect
stacki ng ofrogesplatfiteal uripacking apddedg@Sprotdising therdfaghis shsiilpt&packed in

the gl ass substrate package according to the present invention requires
only the pBRG SRR LORISRPAYIrasttydhaashing pactdssgloamdtdefleve mndeessi ng

th f. | S r ce t.he, tinme. and costg required for the washing

prg::ggs dg%&t %{agﬁf}é%sglo miciHy epﬂﬁglrw%‘ gtWé’g%ssoﬁwttﬁ%Sch‘Fé’rﬂ cal washing

procesg t hﬂdis?@ﬁsaﬂﬂ@@o ¥yl SQEH%@PéﬁpJ&a@ébJsaéfferﬁqg a?f} &]%M"g;nhﬁ?&%{@ effect
f as sugstr te Tor FI

is particular [ [ the g e

_ y inportant in the case o0
liquid crysthe casesef the ghsskubsteqs forghpdiduiid eipstat digglay vildgck! i mi nat e
scratches_and dirt on.the surf c&i t hereof. The effect of preventing

dirtying SPIYIRES RRTtEcHaL captippdoglimmade seratahes and dirt on the surfaces
thereof.

The effect of preventing dirtying of the surfaces of the glass substrate
15 can be further enhanced by using the laminated film as the film for the
package of the present invention and providing the moisture proof property
to at least one of the layers constituting the laminated film. This further
reduces the time and costs required for the washing process.
In addition, the package according to the present invention using the
20  film which does not dirty the surfaces of the glass substrate enables
vacuum-packaging (i.e. packaging while deaerating the inside volume of the
package) of the glass substrate. This is because the film used for the
package does not leave on the surfaces of the glass substrate the residuals
that require wash-off through the chemical washing process even if the film
25  is strongly pressed against the surfaces. Such vacuum-packaging further
improves the stacking efficiency, i.e., the efficiency in transportation and
storage of the glass substrates. In addition, unfavorable displacement of
the glass substrate within the package can be prevented when the vacuum-
packaging is employed. This prevents the scratches due to effect of friction
30  between adjacent glass substrates that cannot be totally blocked by the

films.



15 can be further enhanced by using the lamnated filmas the filmfor the
package of the present invention and providing the noisture proof property
to at | eawOD oon®6e the | ayers constituting the | am nated fPCIrmsSoyniss4 f urt her
reduces the tinme and costs required for7-t he washing process. In addition,

t he package according to the present invention using the 20 film which
does not dirty the surfaces of the glass substrate enabl es

vacuum pacﬁﬁbéFgD@S@RIBa‘dmﬁiQE THE PRAWINGSng the inside vol une of the
package) of th trat.e. e the filmused for the

.gl ass .su This.is becau
package does nilg}%%\iésa r?%v@ﬁ’r‘?’g%ggséfsug’ﬁ@%? REE1IFMHACOARL S HeOR@s| dual s
t hat requig d’éﬁﬁﬁhqfofféhgg?é’&%tiﬁ@eﬁﬂgﬂ? cal washing process even if the film

25 is strongly presse al nst the surfaces. Such vacuum packagi ng further
i nproves the stRighia iehffimirendyowingdndivifigakdtehs ofnflexeplapy ppedckat i on
and stor&ge of the glass substrates. _In addition, unfavorable displacenent
of the gheisRrenming thepaskagershaven padkegee tan be prevented when the

vacuum p i ' j the scratches due to effect of
friction %ﬁgef %??@ﬁ%@%f%épﬁ’?ﬁ@@ﬁm that cannot be totally

bl ocked bENMBODIMENTYORIPEOMCERCITGNO3/ 04534 -7 BRI EF DESCRI PTI ON OF
THE DRAW NGS Fiﬁ\goure 1is afront view of a glass substrate package

accordi ng to of¥ow egrsmaplaey endiodiments ef thg praseabinwmtidi gullde2 is a figure
Shon 19 |l SR e ST SR e eSS I cr
o YT O Sy kel Sl up Ty L, L b
i n Fi gur e einbaslimegit af she phedend tirveaiidagén thaglaisdiubgtiate Pagkage 1, a
glass substrate 2 is packed and sealed with a polyethylene terephthalate
film 3 (hereinafter, referred to as the “PET film 3”). In Figure 1, the PET
film 3 is folded at the bottom edge of the glass substrate package 1.
15 Provided near the right and left edges and the upper edge of the glass
substrate package 1 are heat-sealed portions 4 and 5, respectively. It is
desirable that the internal volume of the glass substrate package 1 has
been deaerated.
Figure 2 shows individual steps of an exemplary process for
20 preparing the glass sﬁbstrate package 1 shown in Figure 1.

First, in the step of Figure 2A, the glass substrate 2 is inserted into a
folded end of the PET film 3 in a long and continuous form. Herein, a heat-
sealable material has been applied through a laminating process to inner
surfaces of band-like portions 4’ near the right and left edges of the PET

25 film 8. Similarly, the heat-sealable material has also been applied through
the laminating process to the inner surfaces of horizontal band-like portions
5. The horizontal band-like portions 5’ are arranged with predetermined
intervals so that positions of two adjacent ones of the horizontal band-like
portions 5’ match when the PET film 3 is folded.

30 In the step of Figure 2B, a roller 6 having a pair of heated rollers 7
on opposite ends thereof rolls over the folded portion of the PET film 3



enbodi nent of the present invention. In the glass substrate package 1, a
gl ass substrate 2 is packed and sealed wth a pol yethyl ene terephthal ate
film3 (hwoeshafsder, referred to as the "PET film 3"). |nPET@s0&04534 t he PET
film3 is folded at the bottom edge ofgthe gl ass substrate package 1. 15
Provi ded near the right and | eft edges and the upper edge of the gl ass
substrate package 1 are heat-sealed portions 4 and 5, respectively. It is
desi r abl ewtheat thégldssterbséataty @ heebedn iverigldasBhe udlddr Gheapaeklaghel has
been deae atgq; Figure 2 shaows individual steps of an exenplary process for
20 prepar PABAUHE pihvnsstihe foume she herbrgealedanstions 4 whyasgueezingthe, in the
step of F&ﬁt{{@ %heﬁﬁe@'&%@ioﬁ%@%hé?ﬁr%‘ﬂnssi nserted into a folded end of
m ong —an ¥

the PET fi I'n"a continuous form Herein, a heat- seal abl e

material has beeshéepip 60Figue2dh) adhdArdcadineth8 Beatsedla thaner  surfaces
of band-like portions 4' near the right and |left edges of the PET 25 film

3. Sim | appsitionplytmatcheddbanl-Ekepoetipas Shissfoahsthebeat-sgaded pdrtiom Sugh  t he
| ami natin rocess t he inner syrfaces qf. horizontal bhand-1j.ke portions
5 The. noprL PR iaten packinh pbfl cranise o the FaSrRRR Rt B Wifet or i ned
I nterval s Id i of ' : ' I
band. | | ke oo o B8 S, PSPk SRS me DRE R StBR 82 R (e step
of Fi gur etlgBband-dide portBHnsd nray be pampordrilyestaded nolfirer kavdinganopposi t e

ends thereof rolls qver the fol ded rtion of the PET film3 WO 03/070603
PCT/ US03/ Basepded pgrizpp amd ﬁ@ngqoa%@egﬁsss@ahdeafﬁemégaqy@@@& thednsle The

portions 4 € squeezin arr ou i'on of the PET

film3. |deddratheds the inbElerwldie of theallasealisigateaiackabeal - seal s the 5
positionally-matched band-1i ke@gprt lons 5 to formthe heat-seal ed portion

5. This step Fomdlwtiadhpatkn afFigiresddl thegfoometltglagy siwstratomackage? in the
11s cut off from the remaining portion of the PET film 3 in the long and
continuous form. Then, in the present embodiment, the process returns to

15  the first step shown in Figure 2A and a plurality of similar packages are
formed in sequence.

Since the PET film 3 used in the above embodiment does not dirty
surfaces of the glass substrate 2, a required level of the washing process for
each glass substrate after unpacking and before processing thereof can be

20 greatly lowered to a level of the physical washing process, while realizing
high efficiency in transportation and storage of the glass substrates. The
stacking efficiency (i.e. the efficiency in transportation and storage) of the
package 1 can be further improved in the case where the degree of
deaeration of the inside volume thereof is improved. In addition, such an

25 1mprovement in the degree of deaeration prevents undesirable
displacement of the glass substrate 2 within the package 1, and thus
prevents each glass substrate 2 from being scratched under the effect of
friction between adjacent glass substrates 2 that cannot be totally blocked
by the PET films 3.

30 Although the above embodiment employs the heat-sealable material
applied to the band-like portions on the inner surface of the PET film 3 to



folded PET film3. Herein, instead of carrying out the step of Figure 2C,
the band-li ke portions 5 nmay be tenporarily sealed at first |eaving an
unseal ed wormioowoand t hen conpl etely seal ed after deaer at iPog/usog04586i de 10
vol une of the folded portion. This furgher inproves the degree of
deaeration of the inside volune of the glass substrate package 1. Finally,
in the step of Figure 2D, the formed gl ass substrate package 1 is cut off
from t he peelmanidmgabthe glass shibsthratPETsing théheat-téalihgbecharigue,cant | nuous
form Then, in the present. epbodjnment, the process returns_to 15 the first
step showRther FBpGAP ag%n%ﬁﬁhoggﬂgh@éﬁ pethed uping %ﬁlobbg&%l&éé tapema%r ned in
sequence. K, S NeenL6e] fg | m3 used in the above enbodi ment does not dirty
surfaces a?ﬁengﬁg%ﬁsl?gstrate 2, arequired |l evel of the washing process

for each gl askn anbdtemiativefdfehe Whpae kil damdnbed damipiteaassd fhyt her eof can
be 20 reatelni/ | owered to_a |l evel of the physical washing process, while

real i 22 ngusef ghrkaceioditbaRET diley 3nSpoilasky forthendEL fooa Ge the larhimagbdss
substrate acki ng.effi.cienc i.e the.efficjen in transportation
and stor agﬂel?-ﬁgﬁsq ﬁée aﬁg’g& PiHeh EIOE%HO%@(”{%?]E‘%E}“#%? 8&&? %S’P ﬁgf’%té{%éépv\her e
the degreg. oh sdEaR6A!#tq8 debirhhR %A 3e4&! P IBGER o RithFREAREd. | N
addition, such an 25 inprovenent in the degree 0f deaeration prevents

undesi r ablasnimgited fidwehana ndistime-ptoms propdrsyrate 2 within the package 1,

and thus prevents eac ass substrate 2 from bei ng.scratched under the
ef fect of friE?’f 8?‘13115‘8?%& fi j"ﬁgéﬁn@egs@r%ﬁb@fg%@e@h@ COPETIBE MGt be

totaliy bPEqkl%lg/er @01#22}15 %Tags' é%tgate %8 Plﬁle%}ﬂ%ﬂﬁ?lé T%ée%g g}ﬂlﬁkagﬁqg)g(?%tﬁ'&pt

enpl oys the heat-sea material a ions on

t he i nnerlayer kack asfa pblgpRipylent tay@rtlamd@h O3 B 60 JrPET{SUSHAA534 -9 pack
and seal ihe, gl ass substrate 2 using the heat-sealing technique, any other

appr opr i ataEniREtHEPEAcess. akn thiseaxssnplasthega vgisnpn dayenieavingge nay
moisture-proof property further prevents dirtying of the surfaces of the
glass substrate 2. Also in this example, the required level of the washing
15  process for each glass substrate after unpacking and before processing
thereof can be greatly lowered to the level of the physical washing process,
while realizing high efficiency in transportation and storage of the glass
substrates. In addition, the same advantage as described above can be
obtained in the case where the degree of deaeration is improved.
20 Herein, a process of vapor deposition may be used in place of the
laminating process to provide the aluminum layer in the above example.
In the above embodiment, the PET film is used as a typical example
of the film which does not dirty the surfaces of the glass substrate. Now,
explained below are results of experiments that prove effectiveness of the
25 PET film as the film which does not dirty the surfaces of the glass
substrate.
The experiments were conducted on eight commercially-available
films.
The experiments were carried out through the following process.
30  First, nine samples were prepared for each of the eight films. Each sample

was prepared by attaching a piece of a film onto a part of one surface of a



be alternatively used. In an alternative of the above enbodi nent, a

| am nated filmnmay be 5 used in place of the PET film3. Simlarly to the
PET fil mwpmhasbam nated filmmnust be a fil mwhich doesPao®tUSds/o4594 t he
surfaces of the glass substrate 2. Ingaddition, it is desirable that at

| east one of layers constituting the lamnated filmhas a noi sture-proof
property. For exanple, the above lamnated filmmy be a film consisting of
a 10 PETglaayeubt@ateigThhes of Gesnmebsimples woredtepdl atniopuntdmyeratuand a
protecti op I ay(%}{ such as _a polypropylene layer lamnated in this order

t hr ough alor|o%f ot idkgtheiotues samples were kerppb a temPAPEWNeS9°4y®r havi ng a
noi st ur e- p AL i L.n t,he surfaces. of the

gl ass subg{](r?lg)ﬁlg’ éﬂ@i{xé%e%%ﬁ%%%’éth@é%é%ﬁ@e?h@%%ieiaﬁ’lc Fgllge tlelen\PeEira%%ret e washi ng

15 process0f@foreaedd4y.aThe sttty 3he fidin! Whs WORAGKH Fehra A chehaiepr ocessi ng
t hereof can be greatly |lowered to the | evel of the physical washing

proceds, Thanl eepanmiagibdgwhiayer dhe eotiensyrfage of the glatsavibstradadist or age of

t he gl ass ubstr?t{es. In additi on, hhe same adva@gre%ﬁigd%scri bed above
can be ofitat AEHPI N HELAS WHETE £ @erd'é’%‘roé‘ea BTt 08P Hbr oved. 20
Herein, atHy §6QSH Rheyabied fi%Q?aﬁl Béef—ﬁ‘ af‘@éh@t[f and&dhalt of ﬁ%@g)%rﬁ?&n Wikere

| am nating process to provide the alumnumlayer 1nt bove exanple. In

t he abovetlenfibdilmehnot hdem BEAckéd. mMicsordamgl t@shavisylpilitalof exavkslof the the film
whi ch does, not dirty the surfaces of the glass substrate. Now, explained
bel ow ar «-:-fsl a5 f|degres 0@3&9%@?@%%% the g1y WZ‘SF? P]é%@i@ kad bpen 25 PET
film t hé i LI S e t bstrate.
The e%er%&%é mrf@%%?t‘ggho%g%%%é@g' Eé%’:\sa T@gafgﬁ}%h?(z%eh nms. The

exper i menNexveie: efdached thutthtéy gligh substrhodd ey tendsoiRssama0 First, nine
sanpl es were grepared for each of the eight filnms. Each sanple was

prepar ed ¢ndtIORdRIthy abopk step Bsavdshad nd® Gppee waser thwoughrdmce of a
ultra-sonic washing process for four minutes, rinsed and dried (condition
“I”). Another one of the three glass substrates was washed in a 50°C

15  solution of a typical alkaline detergent used for washing glass substrates
through an ultra-sonic washing process for four minutes, rinsed and dried
(condition “IT”). The remaining one was washed in a 50°C solution of the
same alkaline detergent through an ultra-sonic washing process for one
minute, rinsed and dried (condition “IIT”). Then, the degree of surface

20  dirtiness of each glass substrate was evaluated again in the same way as

described above with the six grades (i.e. the grades A-F). The grades were

determined according to the following standards:

A: Completely no marks of the film were observed;

B: Only a faint mark was observed when extreme attention was
25 paid;

C: An outline of the film was barely observed,;

D: The outline of the film was clearly observed when viewed from
the opposite side of the glass substrate;
E: The outline of the film was clearly observed from either side of

30 the glass substrate; and



WO 03/ 070603 PCT/ US03/ 04534 -10 gl ass substrate. Three of the nine sanples
were kept at roomtenperature for one day, another three sanples were kept
at a tenpepasureodf 60C for an hour, and the remaini ng tRCEFASSHMIBLS were
kept at a tenperature of 60C for one-lday. Thereafter, the filmwas renoved
from each sanple. 5 Then, steam was bl own over the entire surface of the

gl ass substrate of each sanple to conpare by visual observation a
condi ti on of tHe stAanavhof theentire fibm whasckarheoliservehfdnbeitheatsidkched and
that of the portion %&erﬁ theleiI had not been attached. According to the
visibility of marks%of*% 85 FIPFhale-degree of surface dirtiness of the

(7 o, "or aoe o th Brado ERFTabl T veRu iy o ERde R e Moot e B g1 2

(i.e. grades A-F as explal ne eac he three gl ass
subst r at eslai@pelyufadisrbativees ahe gradewiBtdrahCin t he above step was washed in
50C pgre wat er hrog}g@ aF ul tra-sonic washing process for four m nutes,
rinsed and dri cAe FESHAES pf Bie abqve experympes sieeswhmarizadhineBableak s

substr at gg; L N sol utjon_ of t.ypy cal al kaline detergent
used for washing g gcglslélsft} s??gﬁ%gb%‘ﬁ%%‘é‘ﬁ%}ﬁ%‘Eﬂg%—som ¢ washi ng process

for four m nutAsshownsiedlahd 1Jebel of@H@QQinFJl@é“l-'B' ﬂd'\lrhicﬁhPE"IeﬂﬁﬁﬂhBQ one was
washed i:ha 50C solution of the sane al kaline detergent through an

ul t r a- sorieenvidnrhef brd oads affew nesiluals nlitlee filinnserreapdndirigedt feastith t i on
"TrrEt). n,..tihey.degree .of surface.20 djrtiness of each gl ass substrate
was eval E%t%e% agﬁilig nevi%ﬁ1 etﬁ%res‘é{ﬁﬁhwhﬁe&oé&%m%@l%t@g’oéfwtl”ﬁmtoﬁél ef x grades
(i .ea1o0t hehgrfdg®s AfEYr thd BBy n%elgio ing to the

foll owi ng standards: A go}&%%gggﬁﬁﬁﬁ%ge%%%&gg he ?‘?%%ég\ﬁefe observed; B:
Only a fdeonreapordingsiodhs epuditionh &), ek reeade af bach bPtheesmpla pai d; C An

grfalalr |n§ 8%@%?13@%5%%\@ &elég&rggle? .8 ,&ﬁ]%rsg %gs;,ul% clggslyosliltolv&lr ’?}?e gftfeét?w?erlcelsls e
of PET films as films which do not dirty the surfaces of a glass substrate.
On the other hand, each of the samples 6 and 7, the samples of

15  polyethylene films, which, to date, have been commonly-used as films for
protecting the surfaces of glass substrates, showed remarkably many
residuals of the film corresponding to the grade E before washing thereof
(i-e. immediately after removal of the film). Moreover, even after the
chemical washing processes under the predetermined conditions (i.e. the

20  conditions “II” or “III”), the grade was improved only to the grade C at most.
Of course, the situation was even worse when the physical washing process
was employed. Thus, glass substrates packed with polyethylene film will
require a chemical washing process of even longer time to achieve the level
required for use of the substrate to produce an LCD or the like where

25  surface clearness of the glass substrate is especially important. This will
undesirably increase the time and costs required for the washing process,
and thus considerably limit production efficiency of the finished product
such as an LCD. The same applies to the polyolefin film used for the
sample 8.

30 As for biaxially-oriented polypropylene films used for the samples 4

and 5, the film of the sample 4 achieved surface clearness as good as that of



the opposite side of the glass substrate; E: The outline of the filmwas
clearly observed fromeither side of 30 the glass substrate; and WO

03/ 070603WB@3hWE08/ 04534 -11 F: A mark of the entire fil PCRASOPIBSES |y
observed fromeither side of the glad®-substrate. In addition, the grade
B in Table 1 belowis a grade for a state that relatively falls between
the grades B and C. 5 The results of the above experinents are sunmari zed
in Tabl e the P{HT} filrse Hoaravier uther fikm lofsampde ScbrilpianhievedwsurfaceTabl e 2. As
shown in le 1, ch of the sanples 1-3 t ich PET filns _had been

at t ached %g%r%%s&tgc%@e%n}ee V&bﬁﬁgﬁﬁe? efl?q(iﬁ%% PRLEHBAGNEAEDE | east to
the gr adeﬁ)(ﬁ' oR¥BNfiligf ore washing thereof (i.e. imediately after renoval of
10 the fi rT)Y After the physical washing process using no detergent

(cor r espondi ngAs mémsoxahabdvepihé bbpye rbsulty affeheodxprathents e sanpl es 1-3
was igproved t grade A. These results clearly show the effectiveness

th . . :
of PEP filifyeR hﬁiq%f?&tva%rl%w AFhedt Ed) iy ap pelikon wliick does nat didg sheubst r at e.

On the otdigk: : S -6 and .4, the,saml of 15

pol yet hyl enea(?ei%lrl%sa, %%Pgﬁﬁs%gseda@hﬁﬁ\llogl’ngﬁﬁggrﬁ%ﬂ?’&nﬁéag&hﬁs films for
prot ect i nigntinhatsd filacesedoin Hoasbredas lRAstive Mawad: h TR HAR Y BNy
residuals of the filmcorresponding to the grade E before washing thereof

(i.e. i mddeamepylafardhereafds alsoosfladtivefddecoidingtindbe abovevesulas.t er t he

chem cal washi .pracesses under .th redeterm ned, conditions (i,e. the 20
condi tions "I Iﬁ)%c%ﬁ3 ﬁ}el I?m)s?nfﬁbve&tﬁ’d]eehg%ge‘? ?Wg?f%o Qrerig ‘fﬂéﬂg‘f’g’g‘e C at
nost .10 OfreEOMnSe to the peblevadd m{g@e 5@l washing
process 1nve\}/as enpl gyedﬁTfﬁu%d %ﬁgggﬁ%u %ﬁ%égglﬁac edgtg/}ml%frﬁ@%yl(g%t hyl ene film

will requibedimetisrmhblteastiiveg pranessexdmelen Tionge! thé spewfabbi eve the

| evel required. for use of .the substrate to produce an LCD or the |ike
wher e pqresent invention is to be (‘fefmed'S based only o% the claims set forth below.



25 surface clearness of the glass substrate is especially inportant. This
w Il undesirably increase the tine and costs required for the washing
process, wand/otdsos consi derably limt production efficien®gTafSos/us3£ i ni shed
product such as an LCD. The sane appl3-es to the polyolefin filmused for
the sanple 8. 30 As for biaxially-oriented polypropylene filns used for
the sanples 4 and 5, the filmof the sanple 4 achi eved surface cl earness
as good as that of WD 03/070603 PCT/ US03/04534 -12 the PET filns. However,
the filmof sanple 5 only achieved.§¥%éqc cl earness at the sane |evel as
t hose of the polyethylene filns and Y polyolefin film As nentioned
above, the above results of the experinents have 5 proven the effectiveness
of the PET filmas a filmwhich does not dirty the surfaces of a gl ass

substr i | i dent that e tammated fi+mysed in
the af er nat 1 ve ﬁ}%'!” Tepﬂ% a\:ﬁlre, ayer gb {;'he i mner nd¥XCl ayer
t her eo ctive arrn 90 the ARBYRYRG I s, \iAMaginthe present

i nvent descri bed abovie | niiidet ai | WIII h' 10 refierenge|tqthe

preferred, enbogErent’s —and alte I’la[I es tiheregf;—those—renbogitemts d
al ternatives| arée neﬁlé’ee&a A, Bt BcopeBofA (BieA eleitA

inventjon is to be defli s=d a] t he I s set_forth bel ow VWO
03/ 070603_PCT/ USQ3/ gﬁ’ 534 -1% ?‘/:38 '%aﬁﬁr% %ﬁ?’e R Bir vl R

Tenperjat &re,| 6PET 6 agi_n _houg ¢ a I pg, 1 L
0 T 1 I 1 I I I %@Kf‘ sNﬁBe A -_}(AFAQ‘A-'gAéA%) é\ &ﬁ’%éjg&‘ %93&)%'"’-%/\ B- >A
B-+A [side B B->A Aside8 AB:AABAALR-|B2A AB=s1\ | B sx 18R 1B-AABB_tA B—A

3 PET B—A B—A [B—A |B—A |B—A [A—A |B—A |B—A [BDA

4 OPP B—A |A—A [A—A B—A |[A—A B—B |B'—A |C=A |B—A

o OPP  IsideA |E—D |[D—B |D—B [F—F F—D |F—D |F-F |F—E [F—E

side B - ~- -- - - - - - -

6 pollyethy- E—D [E-C [E—C |E—E |[E—D |[E—=D |[E—E |[E=E |E—~E
ene

7 pollyethy- E—-E |E-D [E-C [E—E [E—E |[E—C |E=D |E—=E |[E-D
ene

8 |polyolefin E—E |[E-B |[E—-C |[E—E |[F=D {F—=D |F=F |F—E |[F—D




2 PET side A B->A B--+A A-->A B->A A--+A A--+A B -->A B--+A B-*A side B
B->A A--+A B-+A B--+tA A-- )AB-AB--),AB-->AB->A 3 PET 13,A B-->A 13 A
B-->A B--WQ 08070683 B' - >A B--+A B--+A 4 OPP B--+A A---+A APCTAISB3/0458¢ A- +A
B-->B B ->AC->AB--+A 5 OPP side A4E-->D D--+B D-->B F->F F-->D F->D

F-->F F--+E F-->E
E--+D E--+D E--+E E--+E E--+E
E->C E--+D E--+E E-->D

side B --

6 polyethy- E--+D E--+C E-->C E-. E
| ene 7 pol yethy- E-->E E-.
| ene 8 polyolefin E--+E E-->B E--+C E-->E F--+D
F--+D F--+F F--+E F-->D WD 03/ 070633@5%/ US03/ 04534

D E-->C E->E E->E

-14 TABLE 2 Sanpl e

Mat erial Surface Finishing Vendor t Nme No. (Film 1 PET side A
corona Fut anur akagakuk FE2001 #12 discharge finishing ougyou side B: none
2 PET side A corona Touyoubouseki E5100 di scharge finishi ng side B: none
3 PET Tqpay fumrrgr, o0 ou oUuSeE (b3 orlented
pol ypr op%\?ﬁkz‘ fil n@a@n%?P sid u§“?£a°e MP'SH'QQ Fut am}fé’%%akub R%ii%
(bi axi al|lLy=brilent ed di scharge finishing ougyou palypropyl en i side B:
none 1 PET side A: corona Futamurakagakuk |FE2001 #2
discharge finishing ougyou
side B: none
2 PET side A: corona Touyoubouseki |E5100
discharge finishing
side B: none
3 PET Toray Lumirror T60
OPP Touyoubouseki |P2002
(biaxially-oriented
polypropylene film)
5 OPP side A: corona Futamurakagakuk |FOR #20
(biaxially-oriented |discharge finishing ougyou
polypropylene film) side B: none
6 polyethylene Sekisuikagaku |Protect tape
kougyou #6248
7 polyethylene Sekisuikagaku |Protect tape
kougyou #624C
8 polyolefin Sanekaken PAC-2-50THK




6 pol yet hyl ene Seki sui kagaku Protect tape kougyou #624S 7 pol yet hyl ene
Seki sui kagaku Protect tape kougyou #624C L 8 pol yol efi n Sanekaken

PAC- 2- 50TWK 0307@83 070603 PCT/ US03/ 04534 -15- What is cl aiPe@isoso4si4 A
package in which a glass substrate is-IJfacked and seal ed, said package
conprising a filmwhich does not dirty surfaces of the glass substrate. 2.
A package_according to Caim1l, wherein the filmis a polyethylene

t er epht haMakat isiqlaamed isa package according to Claiml, wherein the filmis

a lamnated filmc rhsing a plurality of ]layers. 4. ck accordi ng
to aim3, V\/mLal_r ei n%[nﬁaedﬁaﬁﬁgpr%}g]tcﬁ&%iaﬁg S”Lﬁé%%%?%&?@ﬁ%’?‘??%ﬂa]gﬁg the -

| am nat edsdid padihgd BHpLEdiAYCABn HRKiBR MRS Rt Rirth NEE: ceé-of/t\h@g&{%%ge N
according to Caim3 or 4, wherein at |east one of tehe | ayer S constituting
t he | anmi nawkstratd.m has a noi sture-proof property. 6. A package according

to Caim5, wherein said at |easy one |ayer. having the noisture-proof
property is an<al uni a&?é‘tcc%ﬁ;il’éﬁt?glﬁ% L vrhereHnehedidn isayer . 7. A

package agg&re%ﬂgagqe@?%ggla%ﬂgﬁgal-6, wherein an internal volunme of the

package has “been deaer ckage according to any of Clainms 1-7,
wherein the gl 8ss aupsdkagt @cterdingta€aibbs wiadreid thdalmsed for a liquid

crystal dia{sne.{r?gcéd film comprising a plurality of layers.

4, A package according to Claim 3, wherein the innermost one of
the layers constituting the laminated film is a polyethylene terephthalate
layer.

5. A package according to Claim 3 or 4, wherein at least one of
the layers constituting the laminated film has a moisture-proof property.

6. A package according to Claim 5, wherein said at least one
layer having the moisture-proof property is an aluminum layer which is not
the innermost layer.

7. A package according to any of Claims 1-6, wherein an internal
volume of the package has been deaerated.

8. A package according to any of Claims 1-7, wherein the glass

substrate is a glass substrate to be used for a liquid crystal display.



