DESCRI PTI ON DI SPLAY PANEL PROTECTI VE SHEET 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to a display panel protective sheet

i nter posed between adjacent ones of a plurality of display panels
each including glass substrates in the state in which the plurality
of display panels are held in a horizontal attitude and are stacked
intiers in a packagi ng box. 10 BACKGROUND ART [0002] Typically, a
liquid crystal display panel includes a pair of glass substrates
arranged so as to oppose each other, a liquid crystal |ayer forned
between the pair of glass substrates, and a sealing material bonding
the pair of glass substrates togethgiscgmeripnovi ded in a frane 15shape
to seal liquid crystal between the glass substrates. [0003] In order
to prevent quality degradation due to, e.g., danmage caused by a
contact between the liquid crystal display panels in the state in

whi ch the |hgpi AvenarsiadrEhsphey spapel s are held in a horizontal
attitude and are stacked in tiers in a packaging box for storing or

transporting the liquid crystal display panels, a protective sheet
(slip sheet) is interposed 20 between adj acent ones of the liquid

crystal i sglawmpanaisi@s a buffer (cushioning material). Typically,
liquid crystal display panels and protective sheets are alternately

stacked ongoii] ONthe presedtABRAdonVBE®@s BREGE ﬁéyﬁﬁﬁc\lll\}fmt&ti@a shed iidérBidk@Vetween
panel packagi ng device has been proposeﬁ, in ich a storage space is

formed and Rjpéddbadsidr¥ Mradly SPLRYlaP dRLlsScadl Bchehg giabs fbiekds 20 Medhate in
2battitude and are stacked in tiers. In the packaging device, the
di spl ay panglis @é glufelyhridRphiSanels are held in a horizontal attitude and are stacked in tiers in
a packaging box.
10
BACKGROUND ART
[0002] Typically, a liquid crystal display panel includes a pair of glass substrates arranged
s0 as to oppose each other, a liquid crystal layer formed between the pair of glass substrates,
and a sealing material bonding the pair of glass substrates together and provided in a frame
15  shape to seal liquid crystal between the glass substrates.
[0003] In order to prevent quality degradation due to, e.g., damage caused by a contact
between the liquid crystal display panels in the state in which the liquid crystal display panels
are held in a horizontal attitude and are stacked in tiers in a packaging box for storing or
transporting the liquid crystal display panels, a protective sheet (slip sheet) is interposed
20 between adjacent ones of the liquid crystal display panels as a buffer (cushioning material).
Typically, liquid crystal display panels and protective sheets are alternately stacked one by
one.
[0004] More specifically, e.g., a display panel packaging device has been proposed, in
which a storage space is formed and a plurality of display panels are held in a horizontal

25  attitude and are stacked in tiers. In the packaging device, the display panels are held in the



state in which the display panels and protective sheets having
cushioning properties are alternately stacked. [0005] In the
packagi ng device, the protective sheet is in a rectangul ar shape and
has substantially the sane dinension as that of the display panel. In
addition, in the packaging 5 device, protrusions and grooves
extending in a stacking direction of the display panels are
alternately fornmed in a lateral direction in inner peripheral
surfaces of side walls of a foam body defining the storage space.
Since each of the display panels is supported at a peripheral edge
part there

packaged mﬁ%ﬁpﬁl%ﬁﬁgﬁﬁfggg§%?%%§|éngggkgggQ%ﬂ&@ﬁﬁh%%&gﬂ?g%%zﬁﬁﬁﬁ%si?.
10 CI TATI ONyikt I RATGENT DOCUMENT [ 0006] PATENT DOCUMENT 1: Japanese
Pat ent Publlcatlgn No. 2007-084124 15 SUWMMARY OF THE | NVENTI ON

TECHNI CAL R%&&Ewtﬁé’gz&aw e, tlaenprgéaalﬁogﬂy@ng hpaqéctaql@@lklagiaag and has

device, the protective sh has substantially the sane di nension as

that of the,digRhRympans m@é A8SE il 6Fth2 QYIS pdlalS In hddidod, inNBYpde
t hat, when Fhe dlg%lay panelnﬁs tézén out ?r%git he pac&aglng d%v?%g%

the di S aYgeolde RARRLsiohS add fb&s \ékthmmgemgzc stacR BB GRAIAGHd MeiBAFdneOfare

the gl ass substrates at an edge of di splay panel. Thus, there is

a probl em tah@ﬁ}aﬁ:ff'/efomrln fa%m g}eaﬁoﬁl MQ&-& batBsafE 8RR RERE wiReBr § RAm
contact with the hands.

body defining the storage space. Since each of the display panels is supported at a

peripheral edge part thereof by the protrusions, the display panels can be safely packaged with
high storage efficiency (see, e.g., Patent Document 1).
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[0006] PATENT DOCUMENT 1: Japanese Patent Publication No. 2007-084124

15 SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
[0007] However, in the conventional packaging device, the protective sheet has
substantially the same dimension as that of the display panel as described above. Thus, it is
inevitable that, when the display panel is taken out from the packaging device, the display
20 panel is lifted with, e.g., hands contacting part of the glass substrates at an edge of the display
panel. Thus, there is a problem that the thin heavy glass substrates are damaged upon the
contact with the hands.
[0008] The present invention has been made in view of the foregoing problem, and it is an
objective of the present invention to provide a display panel protective sheet which can

25  effectively prevent damage of a display panel when the display panel is taken out from a



[ 0008] The present invention has been made in view of the foregoing
problem and it is an objective of the present invention to provide a
di spl ay panel protective sheet which can 25effectively prevent damage
of a display panel when the display panel is taken out froma
packagi ng devi ce. SCOLUTI ON TO THE PROBLEM [0009] In order to
acconplish the foregoi ng objective, a display panel protective sheet
of 5 the present invention is directed to a display panel protective
sheet which is interposed between adjacent ones of a plurality of

di splay panels held in a horizontal attitude and stacked in tiers and
whi ch i ncl Jusion provided in part of a side part of the

di spl ay pa#%?aﬁﬁ%?é@%lve sheet. [0010] According to the foregoing
configuration, in, e.g., the case where the display panel 10 includes
gl ass substrates, when each of the plurality of display panels held

in the horHgaﬂ}ﬁbﬁﬁﬁikhEQ@mﬁﬂﬂmétaCked intiers is taken out froma

packagi ng I ce protrusion of the display panel protective

sheet is grippRed Witd, Echgccs{hagh%ye f@&g&kg BELAGe P a&% i%elta?&eaﬂvé BhedYor

panel protectlve sheet, thereby lift t he di'spl ay panel” wi t hout
e.qg., h%ndSth&@&E&@Hﬂd&&l&a&tdlg&e& wa%m wbstHRtE: éh@ete\w{?&{ ;spﬁ%fp%lsed

edge part of di splay panel. As a result, when each of the

plurality Qfes s Qéjé’t‘)ént%gﬁéfsd Hﬂﬁ!ﬂgy bﬂh&phﬁ' Haf?fﬁé %3l nofddntal h%i{%d@m stacked
stacked in tiers I's taken out fromthe packagi ng device, damage of

the di spl ay;, paREhd igent 19011?de99’ﬁtﬁ'1%§1019 rotvl?l@d irhpdt fYeAMYe &k@cﬁﬁh@&@ﬁ&f Fn8S

with the hands can be prevented. [O In the display panel
protectlvelﬁggggegkeghe present |nvent|on the protrusion may be
integrally fornmed with a body of the dlsplay panel protective sheet.

20[ 0012] Ace@fli NBedoRiida8 b RIAhH CorG@MbEGU AL L Ofhe BlcNARIANe HRNRERRS!
in thickness of the side parts of the display panel protective sheet

provi degy Wi it 4B 1aRd ﬁ%&%es OPnaRcHEr RE BMaNtyest dléﬂﬁﬁ%ﬁ‘elﬂﬁel& hené hepba
panel and degradation of di spl ay performance of t di spl ay panel due

to the incrgass 4nd statiedkNESSis QJkeﬂ H8 13 0dEpabaling Abvitd) e Yhorhbiay ofABN@bplay
protective sheet provided with the protrusi on can be prevented.

25[ 0013] | nyahhenrbit Rt ecPBNG LD paf QB Gld ¥§18NeRE Ringt R eRLE RN tisplay panel
i nvention, the protrusion nay

protective sheet, thereby 11ftmg the display panel without, e.g., hands contacting part of the
glass substrates in a peripheral edge part of the display panel.  As a result, when each of the

15  plurality of display panels held in the horizontal attitude and stacked in tiers is taken out from
the packaging device, damage of the display panel due to a contact of the thin heavy glass
substrates with the hands can be prevented.

[0011] In the display panel protective sheet of the present invention, the protrusion may be
integrally formed with a body of the display panel protective sheet.

20 [0012] According to the foregoing configuration, since an increase in thickness of the side
parts of the display panel protective sheet provided with the protrusion can be prevented,
damage of the display panel and degradation of display performance of the display panel due
to the increase in thickness of the side part of the display panel protective sheet provided
with the protrusion can be prevented.

25 [0013] In the display panel protective sheet of the present invention, the protrusion may be

3



provided in part of each of opposing side parts of the display panel
protective sheet. [0014] According to the foregoing configuration, it
is ensured that, when the display panel is taken out fromthe
packagi ng device, the display panel is upwardly lifted with the
protrusions of the display panel protective sheet being gripped. As a
result, the display 5panel can be easily taken out. [0015] In the

di spl ay panel protective sheet of the present invention, the
protrusion may be provided in part of the display panel protective
sheet other than a corner thereof [0016] According to the foregoing

confi gurat ' Ide'dtln a?t i ??c"ﬂro dﬁo@ig% siffe %anrs] er@lg QQE}EQ}V %1191 KERhEchebr OM

contacting t the dis I splay panel is

taken out aj[QO f&%@ﬁm@%& KRg5D Igge b fiSratR G 1s%ﬁs1§e(ftﬁa°t%ﬂen tsmsﬁaysgahay

panel can fte hout th s contacting part of the glass

substrates 1§ Qakreﬂeoup?lrohpgl%g lck qgedeQ/?c'ét thgf d}gphé%' an%P saﬂpv&@ﬂ? llifted with the

Consequent |y, e dama di splay panel” due to the contact of

the thin hepﬁ%él]s_% f‘%@ thf%‘i %?aéfapfaﬁé ﬁ%ttzawtﬂz Qﬁee@@&qg ﬁﬁ;ﬂzdbeAE ldrxjéﬁ‘ﬁr the display

prevent ed ay panel protectlve sheet of the present

i nventian, ;ﬁhdc%@&%mﬁﬂﬁm&ﬁ% pted 15from a group consisting of a
non-woven fabric and clean paper may formthe display panel

protective t. 1[0 QN
ot e e O Ay A . Bl e e ki o

and the di z%med%ﬁﬁ ofitife d@gp@d\ﬁ@ﬁe@gmt&% Bk BinBGndnt QrdeP@edbs P! 2y
panel protective sheet and béing defornmed (warped). As a result, the

damage of t '@ éohéésg}d?% RARR! fROdink h&)nﬂﬁgﬁtﬁﬂatﬂ &N eirdih@ade $P! 1BY¥ds are

perfornance of 't pl ay panel” due to
prevented from contacting the corner of the display panel when the display panel is taken out

10 from the packaging device, and, as a result, the display panel can be lifted without the hands
contacting part of the glass substrates in the peripheral edge part of the display panel.
Consecquently, the damage of the display panel due to the contact of the thin heavy glass
substrates with the hands can be further prevented.

[0017] In the display panel protective sheet of the present invention, at least one selected

15 from a group consisting of a non-woven fabric and clean paper may form the display panel
protective sheet.

[0018] According to the foregoing configuration, the display panel protective sheet is
prevented from being too soft, and the display panel is prevented from sinking into the
display panel protective sheet and being deformed (warped).  As a result, the damage of the

20  display panel and the degradation of the display performance of the display panel due to the
deformation of the display panel can be prevented.

[0019] The display panel protective sheet of the present invention has excellent properties
by which the damage of the display panel can be prevented when each of the plurality of
display panels held in the horizontal attitude and stacked in tiers is taken out from the

25  packaging device. Thus, it is suitable that the display panel protective sheet of the present



deformati on of the display panel can be prevented. [0019] The display
panel protective sheet of the present invention has excellent
properties by which the damage of the display panel can be prevented
when each of the plurality of display panels held in the horizontal
attitude and stacked in tiers is taken out fromthe 25packagi ng
device. Thus, it is suitable that the display panel protective sheet
of the present invention is used for the case where the | ength of
the display panel is 700 - 3500 nm the width of the display panel is
350 - 3000 nm and the thickness of the display panel is | - 10 mm
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[ 0020] According to the present invention, when each of the plurality

of display paneksqiighd itidskiiGe 319{ thé @i@ﬁl? paﬁEltp‘r(Stélﬁ@e ﬁfé@k o3 Elﬁcpkt%glt if¥ention
tiers is taken out fromthe packagi ng device, anage of
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DRAW NGS

ADVANTAGES OF THE INVENTION

[0020] According to the present invention, when each of the plurality of display panels
held in the horizontal attitude and stacked in tiers is taken out from the packaging device, the
damage of the display panel due to the contact of the thin heavy glass substrates with, e.g.,

10 hands can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
(00211 [FIG. 1] FIG. 1is a top view illustrating the state in which display panels are held
in a horizontal attitude and are stacked in tiers in a packaging device including protective
15  sheets of a first embodiment of the present invention.
[FIG. 2] FIG. 2 is a cross-sectional view of the packaging device along an A-A
[ine of FIG, 1.
[FIG. 3] FIG. 3 is a cross-sectional view illustrating the liquid crystal display
panel to be packaged in the packaging device including the protective sheets of the first
20  embodiment of the present invention.
[FIG. 4] FIG. 4 is a plan view illustrating the protective sheet of the first
embodiment of the present invention.
[FIG. 5] FIG. 5 is a view illustrating a step for taking the liquid crystal display
panel out from the packaging device.

25 [FIG. 6] FIG. 6 is a view illustrating another step for taking the liquid crystal



[0021][FIG 1] FIG 1 is atop viewillustrating the state in which
di spl ay panels are held in a horizontal attitude and are stacked
intiers in a packaging device including protective 15sheets of a
first enmbodi nent of the present invention. [FIG 2] FIG 2
is a cross-sectional view of the packagi ng device along an A-A |line
of FIG 1. [FIG 3] FIG 3 is a cross-sectional view
illustrating the liquid crystal display panel to be packaged in the
packagi ng device including the protective sheets of the first 20
enbodi ment of the present invention. [FIG 4] FIG 4 is a
plan view iJl Hg'tplél?etl blﬂ%oﬁr{‘t‘ﬁeBaﬁc‘REg@%éVEe.ShEEt of the first enbodi nent
I

of the prese rnven G 5] FIG 5is a view

illustrating a s n[gfcf r H@M gFFw@ug&Mg@nﬁ ¥sthallselies b MaRSla GYLial

fromthe packagi devi ce. FITG Is a view illustrating

anot her Stqgs&iagéjaﬁe?%ﬁtr}ﬂnﬁJﬂgpéc'k%%leq’f[c stal display panel out from

t he packagin FIG 7 is aviewillustrating

still another i gy
from t he packagi ﬁ[@ deV| ' S["ugag&ﬁv ekwqm}sqaﬁl{%ya:ﬁrgée%ﬂgEﬂg\?ﬁ%ﬂpﬁ%ﬁhs‘&ﬂteaCh
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to extend ross the entiret a si'de par the protective sheet.
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panels are held i orizonta ttltude and are stacked in tiers in

a packagi ng, geyi £ ﬁ ﬁz@ﬁtlaf" gthfﬁge Lhe aths?a{cﬁ&ft hvg&rsheg g&kbédlél gLt 8lukifs the

FI G 8. FI'G 10 10 1's a cross-sectional view

illustrati oéﬂﬁeﬁk%&%hkﬁm@@hqﬂGa%l'qu'd 10crystal display panel is
pl aced on protective sheet to ich protrusions are attached as

[FIG. 10] FIG. 10 is a cross-sectional view illustrating the state in which a liquid

10 crystal display panel is placed on a protective sheet to which protrusions are attached as
separate members.

[FIG. 11] FIG. 11 is a cross-sectional view illustrating the state in which a liquid
crystal display panel is placed on a protective sheet made of foam resin.

[FIG. 121 FIG. 12 is a perspective view illustrating a method for stacking the

15  protective sheets of the first embodiment of the present invention and the liquid crystal
display panels.

[FIG. 13] FIG. 13 is a top view illustrating the state in which display panels are
held in a horizontal attitude and are stacked in tiers in a packaging device including
protective sheets of a second embodiment of the present invention.

20 [FIG. 14] FIG. 14 is a plan view illustrating the protective sheet of the second

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[0022] Embodiments of the present invention will be described below in detail with

25  reference to drawings. Note that the present invention is not limited to the embodiments



separ ate nenbers. [FIG 11] FIG 11 is a cross-sectional view
illustrating the state in which a liquid crystal display panel is

pl aced on a protective sheet made of foamresin. [FIG 12]
FIG 12 is a perspective viewillustrating a nmethod for stacking the
15protective sheets of the first enbodi nent of the present invention
and the liquid crystal display panels. [FIG 13] FIG 13 is
atop viewillustrating the state in which display panels are held in
a horizontal attitude and are stacked in tiers in a packagi ng device
including protective sheets of a second enbodi nent of the present

i nvention. ZOQFIG. 14] FIG 14 is a plan view illustrating the
protective s%eet of the second enbodi nent of the present invention.

PE?SELFILCuﬁﬁﬁngE%P cry%ga %elO&P?ﬁZLngPderfﬂt35?Lfébgngéefgnt
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enbodi nents bel ow rst
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hori zont al e an re stac Iers in a packaging device
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vi ew of the packagi ng device
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pr esent i nventi on

illustrating the protective sheet of the first embodiment of the present invention. Note that
10 the liquid crystal display panel will be described in the present embodiment as an example of
the display panel.
[0024]  As illustrated in FIGS. 1 and 2, a packaging device 1 of the present embodiment
includes a packaging box 2, a buffer 3 provided so as to fill a clearance between the
packaging box 2 and each of liquid crystal display panels 10 and configured to absorb
15  vibration impact, and display panel protective sheets 4 (hereinafter simply referred to as a
“protective sheet 4”) each interposed between adjacent ones of the plurality of liquid crystal
display panels 10 and configured to protect the liquid crystal display panels 10.
[0025] The buffer 3 is formed by molding resin into a resin foam body. As the resin
forming the resin foam body, e.g., polyurethane resin, polypropylene resin, polyethylene
20  resin, or a copolymer thereof may be used.
[0026] Note that, as illustrated in FIG. 1, the buffer 3 is provided with supports 3a each
protruding toward the liquid crystal display panels 10 held in a storage space 2b of the
packaging box 2 to support each of the liquid crystal display panels 10 at a peripheral edge
part (side part) 10a thereof.

25 [0027] According to the foregoing configuration, since movement (rattling) of the liquid



10the liquid crystal display panel will be described in the present
enbodi mrent as an exanple of the display panel. [0024] As illustrated
in FIGS. 1 and 2, a packaging device 1 of the present enbodi nent

i ncl udes a packagi ng box 2, a buffer 3 provided so as to fill a

cl earance between the packagi ng box 2 and each of liquid crystal

di spl ay panels 10 and configured to absorb 15vi bration inpact, and
di spl ay panel protective sheets 4 (hereinafter sinply referred to as
a "protective sheet 4") each interposed between adjacent ones of the
plurality of liquid crystal display panels 10 and configured to
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AIternatlveb%,a&ggmagﬁhgglng box 2 may be configured by the sane
resin foam &y ]

[0030] As illustrated in FIG. 2, a packaged body 20 including the liquid crystal display

10 panels 10 and the protective sheets 4 is configured such that the protective sheet 4 is
interposed between adjacent ones of the plurality of liquid crystal display panels 10 held in
the horizontal attitude (i.e., in the attitude in which the liquid crystal display panels 10 are
parallel to a bottom surface 2a of the packaging box 2) and stacked in tiers, and that the liquid
crystal display panels 10 and the protective sheets 4 are alternately stacked one by one.

15 [0031] In the present embodiment, the packaged body 20 is held in the storage space 2b
formed inside the packaging box 2.
[0032] As illustrated in FIG. 3, the liquid crystal display panel 10 includes a thin film
transistor (TFT) substrate 24 which is a first substrate provided on a side from which display
light emitted from a backlight (not shown in the figure) enters, and a color filter (CF)

20  substrate 25 which is a second substrate arranged so as to oppose the TFT substrate 24. The
liquid crystal display panel 10 further includes a liquid crystal layer 26 which is a display
medium layer provided between the TFT substrate 24 and the CF substrate 25, and a frame-
shaped sealing material 27 bonding the TFT substrate 24 and the CF substrate 25 together and
sealing the liquid crystal layer 26.

25 [0033] The sealing material 27 is provided so as to surround the liquid crystal layer 26, and



5as the buffer 3, and the packagi ng box 2 and the buffer 3 may be
integrally formed. [0029] As the material formng the protective
sheet 4, e.g., a non-woven fabric or clean paper nay be used. Note
that, as illustrated in FIG 4, the protective sheet 4 is
substantially in a rectangul ar shape. [0030] As illustrated in FIG

2, a packaged body 20 including the liquid crystal display 10 panels
10 and the protective sheets 4 is configured such that the protective
sheet 4 is interposed between adjacent ones of the plurality of
liquid crystal display panels 10 held in the horizontal attitude

(i.e., in thetat bidtde 24 BndMik e dub&ratel BUird b&ld¥ s ik wid |y s&ﬁﬂ%h@teﬂig

are parallel to a bottom surface 2a of the packagi ng box 2) an
stacked in+iers, and that the liquid crystal display panels 10 and
the protective sheets 4 are alternately stacked one by one. 15
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st orage space 2b forned inside the packagi ng box
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thin filmtransistor (TFT) substrate 24 which is a first substrate

provi deds ono@as$i denefl TrOMuMM £ 28 RIGEY a lgla@NubSiid LROTHT eRmendd 36k dsHhate
(not shown in the figure) enters, and a color filter (CF) 20
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TFT substrate 24. The liquid crystal display paneF 10 further

includes a didcbded & NphRbnt! A btc 28R lafeFolried@ord ihs RIAY suBBEH S (thé 8fdoing
provi ded between the TFT substrate 24 and the CF substrate 25, and a

frarTE-Shapedémg@@ehisr@)gtheﬁmrsh@&atz%4Q@ﬁi&iéﬁgwﬁ hendifidirgubstrate 24 and the
CF substrate 25 together and sealing the liquid crystal |ayer 26.
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crystal |ayer 26 being interposed therebetween. 5 [0035] The TFT

substrate Zgodiel vedRsSn adjleRSheSoSHdE 8t @e 8RAEKk hitlix @bed¥BRHdg Il 6dth PHeD@icEL
el ectrodes, source el ectrodes, and drain el ectrodes, a transparent

i nsul ati ng thayshe cdhpetbntdREd CPEBSIat@rS 8k hGRABA infthd Murd! CTheWtH GbstAKEL
formed on the glass substrate (the foregoi ng conponents of the TFT
substrate 24 @fiker MludshOWMhdh didd@odd @b sBYwn in the figure) provided so as to cover the
15  black matrix and the color filter, column-shaped photo spacers {not shown in the figure)
provided on the common electrode, and an alignment film (not shown in the figure) provided
so as to cover the common electrode.
[0037] Note that the black matrix is provided between adjacent ones of the colored layers
and functions to divide the plural types of colored layers.
20 [0038] The liguid crystal layer 26 is made of, e.g., a nematic liquid crystal material having
electro optical properties.
[0039] Note that, for the foregoing glass substrate, e.g., alkali-free glass which does not
contain alkali metal such as sodium, aluminosilicate glass, or aluminoborosilicate glass may

be used.

25 [0040] As the liquid crystal display panel 10 of the present embodiment, a large display
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[ 0036] The CF substrate 25 includes a glass substrate, a black matrix
having a grid part and 10 a frane part serving as a |ight bl ocking
part on the gl ass substrate, and a color filter having plural types
of colored layers (i.e., red layers R green |layers G and bl ue

| ayers B) each provi ded between adjacent ones of grids of the black
matri x corresponding to each pixel (the foregoing conponents of the
CF substrate 25 are not shown in the figure). The CF substrate 25
further includes a conmon el ectrode (not shown in the figure)

provi ded so as to cover the 15 black matri x and the color filter,

col um-s ha@%ﬂ 1@@“ BoIRAES! uskd1Otry8 Gg@%&g Jriie 1{] LAYLR) al B é’y]{ ;I%Q 0Md e

common el ectro an“al 1 gnment not s own In ure

provi ded SGofyd 1EAKY! o116 SRR daexlvﬁﬁlt\ﬁl%‘i‘%so[%t?r}] b diflabestg ) -

bl ack matrix 18 provi et ween adj acent ones of € co ore ayers

and functi %%mkoax;ﬂ A8, Eggssoéuus&& bV lpﬁth@cfkn@s%pd?dlkﬁbﬁ%ﬁy b&QwOSB]

The I|qU|d cryst ayef 'S g., a nematic liquid

crystal [664 1j‘n g %Vthfagne(:s\ gle ﬁl'é %r&pctnlvg @1 eePh %E[@f?&éeg E‘bet\.h[eglp §(%LM heb r25?-Tt11e

for the foregoi | ass substr ree gl ass which does

not contgi bi pﬁg of 1178 P%Lysﬁiyﬁﬂplg)z pRAi 1 sﬁlgm BRS! lo 3hE % AR Sion OF the

al um nobor ate ass nma used 5[0040] As the liquid crystal

di splay pa:}ﬁ%}tec’]tge Qﬁee{ hes BE %ﬁs‘ﬁ{b@ Qﬁ)a?éi'faﬂﬁ{atto p?evélﬁﬁlgzepaglkaﬁgi @aag 2pIBlding

(32- 150 i 'S used. nS|ons of the I'tquid-crystal

\C/i\i/ z ]Pl g—gop_ar}g% 8%(9 mﬂygtaain Spflfg’ldh %}Oe ggsdl tﬁrg gIIOHECJTVSOthePZQQ from%glg Pl & 11'}Mqueh

di tT1on,

gl ass Substtﬁéhﬁ AR P%I@crgga@ﬁgﬁ?%ams -9 be held il FRNa BB HSEH- 1[1199414&

The thi ckness t he eet 4 1 nterposed between adjacent
ones of th r§tealv9"s@efh41yav&f atﬁla&lego%xstz%n@mm ay panel's 10 is snal|

in order to ensure the function of the protective sheet 4 as the

cushi oning [[G&}ﬁr ' ﬂl'u@ﬁ!ésehpeu%@l\ﬁ%m atplfb%uaa&h@g%@ovmgyn%q afr&géhqqlsiag phiae

l'iquid crystal "di splay panels 10 and the protective s ts 4 from
bei ng bul kygf o th@?{o%@e b8 4%@@3&3@5 il FRIY. 9 AR YiSdoahat el 8y hﬁlﬁ@%ﬁ@la}

10 to be held in the packagi ng box 2. Thus, the protective sheet

having a thy gﬁfgﬁﬁﬁelofo R txen! oumhlsthb'éﬁéiagég L0R421, dhé pFolﬂﬁth £88M can be

enbodi nment , otrusion 4a 1s provided in part of each of side parts
gripped with the liquid crystal display panel 10 being placed on the protective sheet 4. That

is, as illustrated in FIG. 4, the protective sheet 4 includes a protective sheet body 4c¢ and the

15 protrusions 4a provided in the protective sheet body 4c.

[0043] According to the foregoing configuration, when the liquid crystal display panel 10
is taken out from the packaging device 1, the liquid crystal display panel 10 can be lifted
without, e.g., hands contacting part of the glass substrates in the peripheral edge part 10a of
the liquid crystal display panel 10.

20 [0044] That is, when the liquid crystal display panel 10 is taken out from the packaging
device 1, the hands are first put in the storage space 2b of the packaging box 2 from above the
packaging box 2 and then grip the protrusions 4a formed in the protective sheet 4 in the state
illustrated in FIG. 2.

[0045] Next, as illustrated in FIG. 5, the protective sheet 4 is upwardly lifted (i.c., lifted in

25  the direction indicated by arrows X in FIG. 5) with the liquid crystal display panel 10 being

10



4b of the protective sheet 4 as illustrated in FIGS. 2 and 4 so that,
when the liquid crystal display panel 10 is taken out fromthe
packagi ng device 1, the protective sheet 4 can be gripped with the
liquid crystal display panel 10 being placed on the protective sheet
4. That is, as illustrated in FIG 4, the protective sheet 4 includes
a protective sheet body 4c and the 15protrusions 4a provided in the
protective sheet body 4c. [0043] According to the foregoing
configuration, when the liquid crystal display panel 10 is taken out
fromthe packaging device 1, the liquid crystal display panel 10 can

be lifted \%ﬁaﬁ: cfﬁ% the rogecﬁvpﬁﬁlggsﬁl ﬁ%&%g%ﬁﬁ%gzgg?ﬁg[ tﬁié Iifpﬂg cggtgizcrﬁs éaty 6Hanel 10

substrat es ‘i e peripheral edge p I qu

di spl ay pa 0 That is, when the liquid crystal display
panel 10 igﬁ?g %%D%%%Qgééiﬁthe packagi ng device 1, the hands are

First put iifhdelie 1840LRGRARASE FRY cohe bGLRARKALE RO R0k HEATADAYSy

t he packagi'ng a en gri e protrusions onned

protective sheet 4. 3@%&%@;@@%&' b tr il gckcith i g‘ategby arrows QP ﬁﬁjy 6,

Next, as illustrate the protective sheet 4 I's upward

7125,y A P e A R ot e

protectives§?§ t 4, thereby upwardly lifting the liquid crystal
di splay panel 10 with the protective sheet 4. [0046] Next, as

iI'Tustrat qu[)(?]éﬁ] Flﬁ n,Gthe Bglg(s) &%%{Sg?l;? ?in4t‘ﬂ? ?fealjalFE%EgrtQtslﬁ‘@t()}t\fﬁe %gul?cg%refé%al

gri pped by e’ hands are ent . e. ent t he I on
i ndi cat ed r [ : i :

bet veen  ne PRy Biif A siaflofGinii 0P BRRaFAR ARGRS U AOEAEHIEE: Sy e
4. [0047] , S . i Nyt

support t naFra dApRy Byl CRLeaRLR, Pl 7, ol G FE R R

t her eof ; Andy; 4.0, SERANBLEL bDRrBS AEGhd VRt SAEEE b ThOMdiRiing part of the glass

substrates in the peripheral edge part 10a of the liquid crystal display panel 10.
[0048]  Although a protrusion may be provided across the entirety of each of side parts of a
protective sheet (i.e., a protective sheet may be extended beyond an edge of a liquid crystal
display panel), the following disadvantage is caused if the protrusion is provided across the
15 entirety of each of the side parts of the protective sheet.
[0049] That is, in the case where a protrusion 40a is provided across the entirety of each of
side parts 40b of a protective sheet 40 as illustrated in FIG. 8, it is difficult that, in a
packaging device 50 illustrated in FIG. 9, supports 3a for supporting a liquid crystal display
panel 10 at a peripheral edge part 10a thereof are provided corresponding to the respective
20  protrusions 40a. As a result, there is a possibility that movement (rattling) of the liquid
crystal display panel 10 in the direction in which the liquid crystal display panel 10 is not
supported (in the direction indicated by an arrow Z in FIG. 9) is caused due to vibration
caused when the liquid crystal display panel 10 is transported and therefore the liquid crystal
display panel 10 is damaged.

25 [0050] On the other hand, in the present embodiment, since the protrusion 4a is provided in
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liquid crystal display panel 10 as illustrated in FIG 7. In such a
manner, the liquid crystal 10display panel 10 can be lifted and taken
out wi thout the hands contacting part of the glass substrates in the
peri pheral edge part 10a of the liquid crystal display panel 10.

[ 0048] Al though a protrusion may be provided across the entirety of
each of side parts of a protective sheet (i.e., a protective sheet
may be extended beyond an edge of a liquid crystal display panel),
the foll owi ng di sadvantage is caused if the protrusion is provided
across the 15entirety of each of the side parts of the protective

sheet. [0043] Fhaty 4 pe kide %B‘?s anélethX"ggoh‘%tsl@e gt&gﬁf' BS bRt ApdiR, Qarcﬁ% Gieed

across the ‘enti rety O eac si de prot ective s

40 as illuia% s WO ol @ el LD G0 brabbhce b o uRAEKAGLD G 2

devi ce 50 ustrate in Fl , supports or supporti rqui

crystal di splay,p %lg:ﬁ‘)l)rt 59 of‘h]ﬁaouﬁgr i i%*h%{ ovREDRor R ﬁen?ﬂge@altet}%tr ]%?tf 10@ of the

provi ded correspondrng to the respective 20 protrusrons

result. thalid by BRAN Blabl (0%s iltaha PN RIENL  ThAl 1l Ao Ply éilggucﬂgbmad

crystal di spl ay pane 100 1n the direction in the |1 dui yst al

di spl ay Pa lthehQJffe?S Rt th%%gﬁlglﬁ%a(‘thﬁ’g) %Fﬁw%qﬁﬁ%y‘s&'ﬂ dfsﬂ% ﬁsﬁlteﬁfb gﬁé t@rt]he

arrow Z |n I's caused due to vibration caused when the l1quid

crystal S\Rt}.erYonF&Q&@é whih héli Lﬁ@&wﬁrcﬁs t(gé}fél Tch?{r%s bred idieleh@yi d

crystal ay pane 10 1s damaged. e ot her hand, in
the pr ese“t[[ ﬁﬂ'ﬁ)SI eséﬁt“é}@oohh%nprt% Ea%b%’u%‘ns“@a 'al% ke gﬁﬁhﬁ?‘%ﬁeﬁ wit@ ke

of each of ts 4b of theé protective sheet as descri bed

above, eac 3¢.0N%;4R LaMsD el RNeedr LRnal feArefsobne
st orage sp2g§£%ﬁp%?&%%g%gackagﬁng box52 ﬁhéfe t he sugportegg ofot ea

buffer 3 '%r@t@étw@gi%w @B%iwileﬁ pio%naﬁreom%@ach&ﬁgﬁmﬁ@gea a;@lastmed&m(; 10

liquid crystal display panel as illustrated in . Thus, it iIs

ensure _dl Cb 1? trdidhl Qe 1§en§ﬁrs§epapjtedt% p foote@tlive%héelﬂ &ld arré"ﬁta%\d %@1@ Erotectlve
(rattling) of the liquid crystal display panel 10 due to the

vibration cgusedrmhefsds hﬁf&nhﬁ%‘%wﬁfpﬁ%&l%k tlﬁ'lﬁgid%ys%ﬁ%blaﬁ-gaﬂeﬁ 10 placed on
transported is prevented 0051 e present enbodinent, th

protrusi onsy4goakfve sﬂEé‘%baidd ad 9&@@@ dY!chﬁntTa s@éh%%&bcyeeofstﬂ@ﬁ%uz@%ytal
4c. This is bécause the thickness of each side parts 60b

protective ghesty a@(@IéQld’ﬁ?&kﬁ@atﬁ)ﬁ%?Hl@ﬁb%fo%c@éﬁh@ﬁc}uﬁ%}%@al ldSplay panel 10

i ncreased as |IIustrated
are caused.

15 {[0052] In the present embodiment, each of the two protrusions 4a is provided in part of
each of the opposing side parts 4b of the protective sheet 4 as illustrated in FIG. 4.
According to the foregoing configuration, it is ensured that, when the liquid crystal display
panel 10 is taken out from the packaging device 1, the liquid crystal display panel 10 is
upwardly lifted with the protrusions 4a of the protective sheet 4 being gripped. Thus, the

20 liquid crystal display panel 10 can be easily taken out.

[0053] As described above, the protective sheet 4 is made of, e.g., a non-woven fabric or
clean paper and the protective sheet 4 is not made of foam resin such as polyethylene resin in
the present embodiment. This is because of the following reason. If a protective sheet 70
is made of foam resin, the protective sheet 70 is too soft and therefore a liquid crystal display

25  panel 10 sinks into the protective sheet 70 and is deformed (warped) as illustrated in FIG. 11.
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10 if protrusions are nenbers separated froma protective sheet and
are attached to the protective sheet. This causes deformation

(war page) of the liquid crystal display panel 10 placed on the
protective sheet 60, and, as a result, disadvantages such as damage
of the liquid crystal display panel 10 and degradation of display
performance of the liquid crystal display panel 10 are caused.

15[ 0052] In the present enbodi nent, each of the two protrusions 4a is
provided in part of each of the opposing side parts 4b of the
protective sheet 4 as illustrated in FIG 4. According to the

foregoi ng cQnf gl fHel @AdvahiagdsSu@NRUREGhrkR8br 1NIRRIA ARt !il‘l%lhy?%agdéll)’ﬁ)t Ald

di splay panel 10 is taken out fromthe packagi ng device iquid

crystal di Sl @yraBARRlof O dlssiat PARESke bi hd Bhic:) b1 Gl PRAT HShoaSsdia
of the pro?@%tlﬁe ghggt 4S§g$ng dfip%e&f T Gsf§the g%??quid crys%al
di spl ay paQ&b4ﬂ0iﬁ%ﬁ;ﬂ%mﬁ%ﬁbBMn£ﬁFﬁ@mﬂﬂﬁcmh@9§ﬁieﬁﬁﬂ@&?&ﬂhﬁﬁﬁy@h@KQO
the protective sheet 4 is nade of, e.g., a non-woven fabric or clean

paper and tje g ﬁ%@_@tﬁ\jevﬁeeﬂ"@%‘e HtdrSatddP b ORE §n Qersf AAME B8 Mn ACKbrBSntal
pol yethyl ene resin in the present enbodiment. This is because of the

foll owi ng raasRwi facR oPiRILGLIHVE sRlget be?t% infergbeddiCheBlech Q@R e &R of fifee
protective sheet 70 is too soft and therefore a liquid crystal

di splay 25008l crQaiSdidphsy paatie toh el M6eis DRt shbkeand dess sletar ARd
(warped) as illustrated’in FIG 11. As a result, the disadvantages

such as the, dagReeso dohsvelihSiwlitedeh ¥ikAds viline B lipitc PR tH dabidod HFIGS.
degradation of the display performance of the liquid crystal display

panel 10 arig,;g3yseglecotd@d34lnelrdr ROESEMon ENRAGIIRALG cristhl LifiSiaBpaLE 0
in which the Iiquid crystal di S%Jl?%y IS0 and The ¥ LAt

sheets 4 arg gkl 8hnaheihy pﬁéﬁﬁhﬁq%\?& i, 81§ R0 Gr 848 BELE! difhldyRinels 10 are

hori zontal 5 attitude with eac the protective sheets 4 being

i nter poged HELNEE RoRticGethulAReRsIfakeR @ul bhydkisthk Y1t ad edne@ Ay tRarelds
10, the protective sheets 4 are stacked in tiers so that the

protrusi ons;-@Ag Qi@pwgg@an@ws Labe\WikkNogaghopddeer as viewed in the plane
of the drawings of FIGS. 1 and 12. According to the foregoing

confi gur at i[ggss) Wgkotdde ol (R pdscal ¥Hibadlimh INcAVedPAOR, HeOfollSwihakevhn@lés
fromthe packaging device 1, a plurality of liquid crystal display
panel s 10 angndRaninevented from bei ng sinultaneously taken out by

m stake and it is ensured that the liquid crystal display panels 10

can be takeossyt @Nemde PRt dbkdaR)en Y 6thRGn UO istgh®/idRE @8 B4 of each of the
enbodi nent descri bed above, the foll ow ng advant ages can be reali zed.

[0056] (sl) dide dah€ 4BT@ARMroeRedhddenl , THUREWRINOENST @B phalit oPliQNd d6stal
in part of each of the 15 side parts 4b of the protective sheet 4.
Thus, when gauly Mbelt he nBldus @ld Rotizetall ditdidedan@rsyskal in diefpk akep dtelrem 1
held in the horizontal attitude and stacked in tiers is taken out
fromthe pagkagingdietiey i Ce brottiklBnsPaOiré WSpRA Svithahaligui@ thyppedspMt fhnklhe
liquid crystal display panel 10 being placed on the protective sheet
4, thereby deidet pia@dtoRahd beicavCayeat 4l thabsplifyg panaluidl &yt doidy, paaelglo,
hands contacting part of the glass substrates in the peripheral edge
part 10a of widQut B, hbeHdicantedins park oflihs lasysupares il Ge phspharal edidlpart 10516N
each of the plurality of liquid crystal display panels 10 held in the
hori zont@l @¢ titigdestandspsdyaskad oi NA b edsslt,iveheh @K@oraky plie NOF figuid crystal
packagi ng device 1, the damage of the liquid crystal display panel 10
due to the gigMyashecl®flohbR ih M hdipamyl itadSargdnskddainaimsis tidkeh et Randse
can be prevented.

packaging device 1, the damage of the liquid crystal display panel 10 due to the contact of the

thin heavy glass substrates with the hands can be prevented.
[0057] (2) In the present embodiment, the protrusions 4a are integrally formed with the

25  protective sheet body 4c.  Thus, since an increase in thickness of each of the side parts 4b of
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[0057] (2) In the present enbodi ment, the protrusions 4a are
integrally fonned with the 25protective sheet body 4c. Thus, since an
increase in thickness of each of the side parts 4b of the protective
sheet 4 provided with the protrusions 4a can be prevented, the damage
of the liquid crystal display panel 10 and the degradation of the

di splay performance of the liquid crystal display panel 10 due to the
increase in thickness of each of the side parts 4b of the protective
sheet 4 provided with the protrusions 4a can be prevented. 5[0058](3)
I'n the present embodinment, the protrusion 4a is provided in part of

each of t hetheo 818%5&03%&%& Q%rfﬂﬁd P%vlﬁq} & ro['rﬁ%ﬁo r4gl SpF gﬁveﬁ&geﬁle ﬂame;@@léﬁ the

it is ensured en 't |qU| rysta anel 10 1S taken

out fromt h&']f.\ gﬂ'dﬁ?ﬁg?%ﬂ& € g'nd ﬁl@%e%éﬂubrgof:ﬂhélﬁﬁﬁilay gérﬁﬁ)llnﬁ%e RaAg! llqillQ

i's upwardly e protrusions 4a of the protective sheet

being gripped;, @ﬁal@y E)%%Hl) oqm% (B i kMSEls o lesd! cﬁ%heoﬁélﬂ.‘aﬂ)art%(lb%@'ﬂw

be easily taken o I'n the present enbodi nent,

protective pﬁ&@&ﬁe ShebiSy ﬂ@\qged%lﬂﬂhé‘ﬁ@frﬂé‘?o\ﬁ@ﬁa LR bfevBlies! €an paper

Thus, the otective Is prevented frombeing too soft, and
the l gy d (g 6 %?t a(I3) di SRt g Er dseﬂ@é}%odﬁ'&nl %heqfr&}{l@ﬂh agl 1sf1:J’ré'rmae'€'l'n{‘fﬂr{‘d&~ ehdhd? the

t he protectlve sheet 4 a bel ng def ormed (war ped aresult, th

damage of tfy g gqgfa %mﬁto@hhed;sr%&% shape! %Sa@% én@&e&jﬁﬁf %@ﬁ Itnechafd

t he displ ay ornmance of the [1quid crystal display panél due to

the 15def Orc[rllgs% Fp%%g&xﬁ?lé is%'ke@l oaf M’&h%lle ﬂc%:%)ﬁepl@@?l thg-(ﬂqlﬁé’-@ry%l display

prevent ed cond Enbodi nent) , a second

embodi ment ﬁ?ﬁlelt R8s Béﬁ?srgl'?thffeﬁ' %&gﬂﬂtthé)ﬂromléléns hbe ¢ %%Cﬂrbtgﬁgfe sNQf g bE]Hthnﬁ;h:@

sane reference nune s"as those shown in the first enbodi nent are

used to repgesenly, &g%hmakgaazcﬁép@d%m;@&qbte%ﬂgi@&eﬁmtI on ther eof

w Il not be repeated. In additiron, since a 20 configuration of a

liquid gy ys[b?@id' ap! Wt]}@%&%l&ﬂtmoélﬁﬁlt RRdbRikaking id nla’dél%lf d leh-Wala

di spl ay pane 0 out froma packaging device 1 are simlar to those

in the firsg [ 0061] H'Féﬁe t@s, AL @btectdE Shdel Ams' 2P chBE 8 ek kdo 3Rt anhe

r epeat ed. 13 iS atop viewillustrati ng the state in

whi ch di spl gy PGRR] isBh e p;rheci fh 4 Bre@eiﬁéy fgRBhdhe Btd ht PORARALA% & and being

stacked in tiers’ in a packagi ng device including protective sheets of

25t he seconghierR@AlLABb. Ofs § ReuIPHRS&Magd 6MhE Buid lFysRAGEH1AOPnelF 0Gnd ke

is a plan view |IIustrat|ng the protective sheet of the second
embodi nent @Jgrahgtﬁmpcff%@ @Esp!a?‘b@ﬂ&ﬂrﬁﬁbe of the liquid crystal display panel 10 due to the

15  deformation of the liquid crystal display panel 10 can be prevented.
[0060] (Second Embodiment)

Next, a second embodiment of the present invention will be described. Note that
the same reference numerals as those shown in the first embodiment are used to represent
equivalent elements and the description thereof will not be repeated. In addition, since a

20  configuration of a liquid crystal display panel and a method for taking a liquid crystal display
panel 10 out from a packaging device 1 are similar to those in the first embodiment, the detail
description thereof will not be repeated.

[0061] FIG. 13 is a top view illustrating the state in which display panels are held in a
horizontal attitude and are stacked in tiers in a packaging device including protective sheets of

25  the second embodiment of the present invention. In addition, FIG. 14 is a plan view
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[ 0062] The present enbodinent is simlar to the first enbodinment in
that a protrusion 4a is provided in part of each of side parts 4b of
a protective sheet 4. However, as illustrated in FIG 14, the
protrusions 4a are provided in part of the protective sheet 4 other
than four 5corners R [0063] Each of corners r of the liquid crystal

di splay panel 10 illustrated in FIG 13 is susceptible to inpact and
is part of the liquid crystal display panel 10 where danmage is likely
to cause. Thus, in the case where protrusions are respectively

provi ded at four coners of a protective sheet, when the liquid

crystal di spl@%iRARShrotBiveShdeRaRe s‘el‘:ﬁndfefn@fﬁlﬂigﬁ 0P kA Bverkidn devi ce
1, e g, hands may accidentally contact the coner(s) r of the liquid

crystal di sph@y PARSesdf elrr%§dlﬁieﬁt(?s§§ﬁlnhar 1 et | 'eéb@duﬁ%%d Rid o gr¥indshata &
di sadvant age such as danage of l'iquid crystal display panel 10 is

caused. [ 0084diaddn %35‘1@ oPLRR LS H@é“ﬁidrts by ok QYdtcg:hO(Qshte&@f PIHRlEUS] R riﬁusﬂ’?ted Hl
part of the protective sheet 4 other than the four comers R as in the

present enbggdi FBNke b;otﬁ@oﬁn@ua{r@qm&vhﬁa it &t faamégprae&m kRecPuesgntuesl four
fromcontacting the four comers r of the liquid crystal display panel

10 when 4 hehdepiii d crystal display panel 10 is taken out fromthe
packagi ng device 1, and, as a result, the liquid crystal display

panel 10 cagoss IEJCB%@ICWHEIQQLBf tﬁehﬁqﬁ@@%a?@gﬁlﬁpﬁdn@m(ﬁﬂﬂ@cfété&hﬁrﬁb eflge
part 10a of the liquid crystal display panel 0065] Note that, in

the foregoi figec@3Cio ifpstd RIROE barBdr the hiﬂﬁ@yﬂygﬁchlépﬁyﬁamflé Gherd damage is likely
20correspond|ng to each of the four conmers R of the protective sheet

4 (i.e., eaghapt thesfiRule cﬁw\ﬂ%egpzﬁtrﬁ%ﬁonrs Be rbdpaiively Grbsdealat BUSRIRYs of a
panel 10) as illTustrated in FIG 13, and the supports 3a support the

liquid cr ya% 18ttt SRdeRYwIRANE 1idfd Blysthih@s 8l pRberads RdguPabh tOBackaging

t her eof . 66] As in the first embodi ment, the protrusions 4a are

integralgy dQfctBde thibhdd Pd0feRbANE shget mb@@ﬁﬁelﬂs@ ra¥ thd lislsd eaL@ddibdlay
FIG 14 in the present enbodi ment, "and each of the
panel 10.  As a result, there is a possibility that a disadvantage such as damage of the liquid
crystal display panel 10 is caused.
[0064] On the other hand, by providing the protrusions 4a in part of the protective sheet 4
other than the four corners R as in the present embodiment, it is ensured that the hands are
15  prevented from contacting the four corners r of the liquid crystal display panel 10 when the
liquid crystal display panel 10 is taken out from the packaging device 1, and, as a result, the
liquid crystal display panel 10 can be lifted without the hands contacting a peripheral edge
part 10a of the liquid crystal display panel 10.
[0065] Note that, in the foregoing case, a support 3a is provided in a buffer 3
20  corresponding to each of the four comers R of the protective sheet 4 (i.e., each of the four
corners r of the liquid crystal display panel 10) as illustrated in FIG. 13, and the supports 3a
support the liquid crystal display panel 10 at the peripheral edge part 10a thereof.
[0066] As in the first embodiment, the protrusions 4a are integrally formed with a

protective sheet body 4c as illustrated in FIG. 14 in the present embodiment, and each of the

25  two protrusions 4a is provided in part of each of the opposing side parts 4b of the protective
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25two protrusions 4a is provided in part of each of the opposing side
parts 4b of the protective sheet 4. [0067] According to the present
enbodi nent descri bed above, the foll ow ng advantage can be al so
realized in addition to advantages (1) - (4). [0068] (5) In the
present enbodi nent, the protrusions 4a are provided in part of die 5
protective sheet 4 other than the four corners R Thus, it is ensured
that e.g., hands are prevented fromcontacting the four conmers r of
the liquid crystal display panel 10 when the liquid crystal display
panel 10 is taken out fromthe packagi ng device 1, and, as a result,
the liquidgrystal display panel 10 can be lifted w thout the hands
contacting part of glass substrates in the peripheral edge part 10a

of the li ql’[b@%?ﬁ:r V&L @din%ité & YesBAB&bodhHent é&%%ﬁ&%ﬂﬁl!& Yollo@v}}l% a%@@czﬁf
doe o tha

the display panel due contact of the thin heavy gl ass
substrates Y. ih rgaﬂgedr;@miog%la@tgmgéégEllje(4)pr evented. [0069] Note that

each of the foregolng enbodi nents nay be changed as follows. [0070]

In each of by f %ggﬁi 9 FOBRBBInent MG hoGikidhs Ua Yt loviibs B ?yrt RRRR!
10 has been described as 'the exanple of the display panel, but the

present 4 nuentiQp s&RD 4RMARRL B tduf b her 8L R RYenRROEIal O&! Wa0Gre

gl ass substrates, such as an organic EL display panel. | NDUSTRI AL

APPLI CABI LI I X o080 fibl Bfiabl3Ghd REARRLY Lor thi Bl 8RR didpli&ahd190 viRn the
suitable as the display panel protective sheet interposed between
adj acent  ongR;Qrysidl @isPpray palel 10/is Uiell bR AY mPIAGESn LBl INGALIH DEshiD e
liquid crystal display panel 10 can be lifted without the hands contacting part of glass
substrates in the peripheral edge part 10a of the liquid crystal display panel 10.
10 Consequently, the damage of the display panel due to the contact of the thin heavy glass
substrates with the hands can be further prevented.
[0069] Note that each of the foregoing embodiments may be changed as follows.
[0070] In each of the foregoing embodiment, the liquid crystal display panel 10 has been

described as the example of the display panel, but the present invention can be applied to

15  other display panel including glass substrates, such as an organic EL display panel.

INDUSTRIAL APPLICABILITY

[0071] As described above, the present invention is suitable as the display panel protective

sheet interposed between adjacent ones of the plurality of display panels each including the
20  glass substrates in the state in which the plurality of display panels are held in the horizontal

attitude so as to be stacked in tiers in the packaging box.

DESCRIPTION OF REFERENCE CHARACTERS
[0072]

25 1 Packaging Device

16



20gl ass substrates in the state in which the plurality of display
panels are held in the horizontal attitude so as to be stacked in
tiers in the packagi ng box. DESCRI PTI ON OF REFERENCE CHARACTERS

[ 0072] 251Packagi ng Devi ce 2Packagi ng Box 2bStorage Space 3Buffer
4Di spl ay Panel Protective Sheet 54aProtrusion 4bSide Part of Display
Panel Protective Sheet 4cDi splay Panel Protective Sheet Body 10Li quid
Crystal Display Panel 10aPeri pheral Edge Part of Liquid Crystal

Di spl ay Panel

2 Packaging Box
2b Storage Space
3 Buffer
4 Display Panel Protective Sheet
5 4da Protrusion
4b Side Part of Display Panel Protective Sheet
dc Display Panel Protective Sheet Body
10 Liquid Crystal Display Panel

10a Peripheral Edge Part of Liquid Crystal Display Panel

10 L Length of Liquid Crystal Display Panel
R Comer of Display Panel Protective Sheet
T Thickness of Liquid Crystal Display Panel
W Width of Liquid Crystal Display Panel

r Corner of Liquid Crystal Display Panel

17



10 LLength of Liquid Crystal D splay Panel RCorner of Display Panel
Protective Sheet TThickness of Liquid Crystal Display Panel WN dth of
Liquid Crystal D splay Panel Corner of Liquid Crystal D splay Panel
CLAI M5 1. A display panel protective sheet which is

i nt erposed between adjacent ones of a plurality of display panels
held in a horizontal attitude and stacked in tiers, 5conprising: a
protrusion provided in part of a side part of the display panel
protective sheet. 2. The display panel protective sheet of claiml,
wherein the protrusion is integrally formed with a body of the

di spl ay panel protective sheet. 10 crams 3. The display panel
protective sheet of claiml1 or 2, wherein the protrusion is
provided in part of each of opposing side parts of the display panel
protective sheet. 154. The di splay panel protective sheet of any one

of claims 1-3, wherein 4 display panel protective sheet which is interposed between adjacent
ones of a plurality of display panels held in a horizontal attitnde and stacked in tiers,
5  comprising:

a protrusion provided in part of a side part of the display panel protective sheet.

2. The display panel protective sheet of claim 1, wherein

the protrusion is integrally formed with a body of the display panel protective sheet.

10
3. The display panel protective sheet of claim 1 or 2, wherein
the protrusion is provided in part of each of opposing side parts of the display panel
protective sheet.
15 4, The display panel protective sheet of any one of claims 1-3, wherein
the protrusion is provided in part of the display panel protective sheet other than a
corner thereof.
5. The display panel protective sheet of any one of claims 1-4, wherein
20 at least one selected from a group consisting of a non-woven fabric and clean paper

forms the display panel protective sheet.

6. The display panel protective sheet of any one of claims 1-5, wherein
a length of the display panel is 700 - 3500 mm, a width of the display panel is 350 -

25 3000 mm, and a thickness of the display panel is 1 - 10 mm.
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the protrusion is provided in part of the display panel protective
sheet other than a corner thereof. 5. The di splay pane
protective sheet of any one of clains 1-4, wherein 20at |east one
selected froma group consisting of a non-woven fabric and cl ean
paper forns the display panel protective sheet. 6. The displ ay
panel protective sheet of any one of clains 1-5, wherein a |l ength of
the display panel is 700 - 3500 nm a width of the display panel is
350 - 253000 mm and a thickness of the display panel is 1 - 10 mm

7. The display panel protective sheet of any one of clains 1-6,
wherein the display panel is a liquid crystal display panel

7. The display panel protective sheet of any one of claims 1-6, wherein

the display panel is a liquid crystal display panel.
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