28 February 2007 1 DESCRI PTION Touch Panel wth
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invention relates to a touch panel wth an adhesive

| ayer, which is free fromobstacles in electrica

Lgﬁgsgt;gr process or appearance inspection pﬁ@ﬁg&ﬁﬁy2007
ppi ng, and further free fromoccurrence o

functional deteriorations due to bends of the product

10 during the time before the.shipping or during the

time after the shipping and before it being nounted

onto the display surface. Background Art 15

Conventional ly, touch panels have been wi dely used as

an i nput device which is WrRAARIEdIaY frontage of

di spl ay-equi pped portable el ectronic equi pnment such as

corfheds Praf eptdheddheatTaullaYephones, el ectronic

cal cul at ors, subnot ebook conputers, PDAs (Personal

Digital 20 Assistants) , digital caneras, video

cangras,. and.busj ness- use tel ecommuni cations

equi pnent’, " or ich is nounted at frontage of the

moni tor of appersonal, (COMRULER AT rbhgdd k& at ReubAPBhnel
device there allow ng various operations to be

exegitredad hs@ughvthe apeess wbfichhessuyktaceroh tdetacles in
screen by ,
electrical inspection process or appearance inspection
process before shipping, and further free from occurrence
of Tfunctional deteriorations due tc bends of the product
during the time before the shipping or during the time

after the shipping and before it being mounted onte the

display surface.

Background Art

Conventionally, touch panels have been widely
used as an input device which is mounted at frontage of
display-equipped portable electronic equipment such as
cordless telephones, cellular phones, electronic
calculators, subnotebook computers, PDAs (Personal Digital
Assistants), digital cameras, video cameras, and business-
use telecommunications equipment, or which 1s mounted at
frontage of the monitor of a personal computer or the like,
the input device there allowing various operations to be
executed through the press of the surface of the screen by

pen or finger or the like according to instructions Irom
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25 pen or finger or the like according to instructions
from28 February 2007 2 the seen-through screen. The
touch panel includes an upper electrode plate which

has an upper electrode 103 of a transparent

conductive filmformed on a | ower surface of a

5 insulating substrate 102 nade of a transpare%ﬁgﬁﬁﬁwzoo7
plastic film and a |lower el ectrode plate which has a

| oner el ectrode 105 of a tragsparent conductive film
formed on an upper surface of a |lower insulating
substrate 104 nade of a transparent glass plate or a
transparent plastic filmto construct a 10 touch pane
bod¥ie 10dsn-wheveghhectpper el ectrode plate and the

| oner el ectrode plate are di sposed opposite to each

ot her with dhecaiputhynelOéng hedtsbetweenef sebe@irgde2plate

Recently, as greater inportance has been being pl aced
on "B tihniHy PS5 gRLERTRAD toduth s & ortireparent
above .1 .ment%l ed _per sonal uters ang t he

conductive sl E Cco !i ke, so
t héPBHad Voheeha §roWfhg Refant®Yor EHETERT nAfngtan®Prer

!iQHEﬁHH81 gogubﬁgﬁa{QQQB ﬁ§&§hﬁig§%k%ns ?9& Shgstgé film,
is nore often the case that filmfilmstructdre is
sebggted Kat-hel e thadue Lk ot gliass: shikUGt UbSer ROf.8LE058 105

nunmeral 108 denotes a 20 doubl e-sided tape Then, the

t ou€ha panekpawbhthedsivadhesi fagly frepdddon an upper surface
of a lower insulating substrate 104 made of a transparent
glass plate or a transparent plastic film to construct a
touch panel body 101, wheré the upper electrode plate and
the lower electrode plate are disposed opposite to each
other with an air layer 106 therebetween (see Fig. 2).
Recently, as greater importance has been being placed on
the thinning and lightening of products for the above-
mentioned personal computers and the like, so therg has
been a growing demand for the thinning and lightening of
the touch panel itself. Therefore, it is more coften the
case that Zilm/film structure is selected rather than
film/glass structure. Reference numeral 108 denctes a
double-sided tape.

Then, the touch panel, which is adhesively bonded
and fitted overall onto the display (not shown) surface, is
30 structured 1in its shipping form that the touch panel is
further equipped with an adhesive layer 109 for bonding to

the display as well as a separate sheet 110 (for exanple, a
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and fitted overall onto the display (not shown)

surface, is so structured in its shipping formthat

the touch panel is further equi pped with an adhesive

| ayer 109 for bonding to 25 the display as well as a
separate sheet 110 (for exanple, a 28 February

thin and |linp PET fil msheet having about 50 2§99§um§200?
pmthickness and flexural rigidity of about 0.0038
kgfcnR) therefor. However, in the case where the

touch panel is of the above-nentioned filmfilm
structure, there have been 5 sone cases where various

i ssues occur during the electrical 1inspection process
andntihe zappeananeer | NSPEEHQN HG85S abfhtd 050 [@n—thickness
shi pping, and during the tine until the touch pane

i s ahidn@lkyulbrandedidott ke dibspl-ay . surd agé: cbr éherefor.
specifically, since the touch panel of 10 filnmfilm
structure bétmersrt him fhe itssowdegk| thditksdspanelhés of

touch panel as a whole tends_to warp. In particular,
whéfea EH5W€ E%%E1QW%9eF1#§/§ﬂévld%&“éﬁu?%p EHQT%ehaﬁ%ePeen
electrode t he war pi.ng becones

cceur "GEt G PR Rea g BOPAGUTHE MARCRACT T g ocrical

prq gf’)éctl& ?ﬁ Jr%s%ppa & anee Eﬁﬁgﬁgric%n iR gg§§?n rocess

pertormed w e touch panel warp

i ntereleatr ode i s aAneRal SturUhisf o tihen Mtellpr@l%ﬂ;ouch
woul d be determned as a conformng article involving
norpaaelr f entiéaof y Newtdsd' o the display surface.

More specifically, since the touch panel of
film/film structure becomes thin in its overall thickness,
the touch panel as a whole tends to warp. In particular,
when a hard coat layer 1is provided on top of the upper
electrode plate, the warping becomes more likely to occur
due to the heating during the manufacturing process. In an
appearance Iinspection process performed with the whole
touch panel warped, 1if the interelectrode distance is
uniform, then the product would be determined as a
conforming article involving no occurrence of Newbon's
rings, but mounting the touch panel onto the display with
the lower electrode plate flat by means of an adhesive
laver would cause the interelectrode distance to become
nonuniform so that Newton's rings might occur in some cases.
Conversely, if the interelectrode distance is nonuniform
with the overall touch panel warped, indeed the product

would be determined as a nonconforming article involving



rings, but nounting the touch panel onto the display
wth 20 the |lower electrode plate flat by neans of an
adhesive |ayer would cause the interel ectrode

di stance to becone nonuniformso that Newton's rings

m ght occur in some cases. Conversely, if the
in?erelectrode di stance is nonunlforn¥ W th th28FdHumy2007
overal |l touch panel warped, indeed the product 25

woul d be determi ned as a nonconformng article

i nvol ving 28 February 2007 4* occurrence of Newton's
rings, but nounting the touch panel onto the display

m ght make the interel ectrode distance uniformso

t hatciNewtroR' 811 NBESoth: NGhg@ECHIt MdWssi Ot outbAUSkhe1
panel of filmfilmstructure, there is an issue of a 5
greato dithéi dukpiawf ndeki smekei nhthe nappedranesde distance
i nspection rocess for Newton's rings due to warpage
aan%lFféU‘l iSRethatpNeg ton st hingd ot pPEabciisped@hiusn for the

oce%$ begause of small total thickness of the
t?ﬁgfl bstFaté T 18 Hnd tthﬁ’é"eséﬁaﬁat és%‘llféé’(f a
d abov 10. and t refore a . i
* ovara ‘Eheknces 8F Bre Pefiin  Shnatbeedste ot ngpection

S"Bir&cé‘ése%lelf A eudogi-di EXn&Qdeeh%Eeian;?a% dl gh]g Like

bendability of the touch panel Fcul
to automatire,than ngpect kepcthidde g@l%%e@fuéﬂarﬁldocess,
use of the cassette-rack type automati c i nspection

meicdi et bdt ahasallls wonrMenhi oratdsy dieeheuetetoOint@lahng

panel s of filnlglass

substrate 104 and the separate sheet 110 as described ahove
and therefore a small overall thickness of the product, and
because of a small flexural rigidity and therefore a large
bendability of the touch panel, it would be difficult to
automatize the inspection in the case of shared use of the
cassette-rack type automatic inspection machine that has
conventic?nally been used for touch panels of £ilm/glass
structure. That 1is, during the process that the touch
panel with an adhesive layer, which is located at the
lowermost stage of the cassette rack, is pushed out in the
slde-face direction by a pusher sc as to be taken out, and
during the process that the touch panel with the adhesive
layer, which has been taken out from the cassette rack, 1is
pushed in the side-face direction by a pusher so as to be
positioned onto a Jig, it may occur that the touch panel

with the adhesive layer 1is bent or that the touch panel

with the adhesive layer is disengaged from the jig.
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structure. That is, during the process that the touch
panel with an adhesive |layer, which is |ocated at the
| oner nost stage of the cassette rack, is pushed out in
the side-face direction by a pusher so as to be taken

out, and 20 during the process that the touch E@ﬁ?&umy2007
ou

w th the adhesive |ayer, which has been taken

fromthe cassette rack, is pushed in the side-face
direction by a pusher so as to be positioned onto a

jig, it may occur that the touch panel wth the
adhesive layer is bent or that the touch panel 25

with the adhesive layer is disengaged fromthe jig. 28
February 20@drthefurt haerh w ddtawtamat i 6ror semi-automatic
sem -automatic electrical inspection machines of

ot héecisyisraminsheehinge nefhindre ofiraithetros ast4n, ckressse of
of the I ower insulating substrate 104 and the

sepaf st idhéeta 10 igdngascrf ver dvyee anglrtieganlesofat
th mal |, flexural rigidity as Il as,the.|arge
be§8|§bia|“ijt JIF THE T chSkb%er?el%Whélsp.r%%sﬁégegf above and
[ OLELAM. MR LEL SBliah A8, dlel a0 the ] L0 LB the 1arge
el ectrical 1nspection machine may cause occurrence o
sugbn@afiahipat iken tidhatodde dowar insul ptdNg SURSt ratheign
is locally protruded 10 along the foreign matters

t omar thitshe supperasnstilat i 8§ SUOStBf €.0fAS thel eStbdtrical
even a conform ng-article product mght be determ ned
asipsmdtaphonadlhinaumeydosuto coontrgehce of such deformation

that the lower insulating substrate is locally protruded
along the foreign matters toward the upper insulating
substrate. As a result, even a conforming-article product
might be determined as insulation failure due to contact
between the lower electrode plate and the upper electrode
plate, or might be determined as defective that the lower
electrode plate and the upper electrode plate are so close
to each other, althcough out of contact as it is, and thus
an inspection of linearity performed by tracing the input
surface with a pen or the like might cause an input to be
executed near an input point. To reduce these occurrences,
it may be conceivable to perform the electrical inspection
process in a clean room. However, this would take cost,
and yet still imperfect.

Furthermore, even if the product has successfully
passad the electrical inspection process and the appearance

inspection process, there is an issue that, hecause of the



between the [ ower electrode plate and the upper _

el ectrode plate, or mght be determ ned as defective
that the lower 15 el ectrode plate and the upper

el ectrode plate are so close to each other, although

out of contact as it is, and thus an inspecti

linearity perfornmed by tracing the input surggggg&ﬁ %2007
a pen or the like mght cause an input to be executed
near an input point. To reduce these occurrences, 20

it may be conceivable to perfofFmthe electrica

i nspection process in a clean room However, this

woul d take cost, and yet still inperfect.

Fur tdieanot es  exen i f otdwe 1nr oddctihas; suggessfubhy flexural
passed the electrical inspection process and the
appeavpancey, 26id mepectdloncpHOCEBS;y tdTek@el So @A bSSHE, some
that, because of the 28 February 2007 6 product's
smaliPagy &adl 1a hitskriess, tot hehes bl ol | exurlal duringi dihkey,tine
and tﬁg hi gh, bendability of the touch panel, sone

| oad®ihBY° be" Hppii% @t GMERRI ¢ bue ht Pethet f tddr itAy $hertiinme and

bef .shipping or. durin e tine after the shippin
5 QLE: P Lﬁgtﬁguntln -ODLg %F% Fh%p%$%ﬁﬁg?a§aff%% ’lLéag in
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and 5 untrl nount i ng on
resyl-ti,ngeddt @J@C&If&g&c%&f Lcoratckl%s géjf%st 9,4 %eﬁzﬂ:%%u%tc or

the product or functional deteriorations of t
t r anspat enta iconduetiotibhkmaar the hikespActer A Vot ive

an object of the present invention
film or the like.

Accordingly, an cbject of the present invention
is to provide a touch panesl with an édhesive laver which
solves the above-described issues, and which is free from
any obstacles in the electrical inspection process or the
appearance ilnspection process before shipping and morecver
which 1is prevented from any occurrence of functicnal
deteriorations due to bends of the product during the time

before the shipping or during the time after the shipping

and before its being mounted onto the display surface.

Disclosure Of Invention

In accomplishing these and cother aspects,
according teo a first aspect of the present invention, there
is  provided a touch panel with an adhesive layer
comprising:

a touch panel main body comprising an upper

electrode plate which has an upper electrode constituted by



10 is to provide a touch panel with an adhesive | aver
whi ch sol ves the above-described issues, and which is
free from any obstacles in the electrical inspection
process or the appearance inspection process before
shi ppi ng and noreover which is prevented from
occEPregce of functional 15 detefiorations due %gﬁ%bnanzOO?
bends of the product during the tine before the

shi pping or during the tinme after the shipping and
before its being nmounted onto the display surface.

Di sclosure O Invention 20 In acconplishing these and
ot her g to a first ect_ of t

spects, accordin
pr oS GRS TGt e & eidepron %%Pb%%ﬁ&%aﬁ@ﬁ < ower

with _an_adhesive | rising:,a to ane
body 2onpr S|ng?ana}%}clil = rectrodglﬁﬁaterltltHE%dqmya

an “QQ?ﬁsep elecirode, constituted by 98, Fehruar LX’f?I?QZfaIOWer

substT at constitu ed a transpar ent ast

and @ng@l\’ﬁ nge.slu%%tfzggeec&ﬁtmt%é&Byréa&cﬁlspgwt plastic film,
el ectrode constituted by a transparent conductive

fil mforned, 98 &N URPELpsYEfACes Ohcdubnwes - drRskb atinRgsith
substrate constituted by a transparent plastic film

and whiLh i1sydi sposedooppasitl.ect ocidhe1uppesdel:ect rode
filmwith an air |ayer interposed between the

el ectrodes; an adhesdésieel ayer for bcboadhqght heutowehel main
panel main body overall to a display; and
body overall to a display; and
a separate support-plate member for being removed
from the adhesive layer (2) and then being thrown away at using
the touch panel,
wherein the separate support-plate member whi.ch
will be removed and then thrown away 15 a transparen.tf plastic
sheet having a flexural rigidity at ordinary temperature of 0.3
to 40 kgf-cm® on assumption that a rectangular cross,vsectiona}
width b of the separate support-plate member is 12 cm.
According toasecondaspect of thepresentinvention,
there is provided a touch panel with an adhesive layer according
to the first aspect, wherein the separate support-plate member
whichwillbe removedand then thrownawayisatransparentplastic
sheet having a flexural rigidity at ordinary temperature of 1.5
to 8.0 kgf-cm’ on assumption that a rectangular cross—-sectional

width b of the secparate support-plate member is 12 cm.

Accordingtoathirdaspectof thepresentinvention,



a separate support-plate nenber for being renoved
fromthe adhesive |ayer (9) and then being thrown away
at using the touch panel, wherein the separate
support-plate nmenber which wll be renoved and then
thrown away is a transparent plastic sheet hay
flexural rigidity at ordinary tenperature of Of%ﬁﬁ¥%wny2007
40 kgfcnR2 on assunption that a rectangul ar
cross-sectional wdth b of theyseparate support-plate
menber is 12 cm According to a second aspect of the
present invention, there is provided a touch pane
with an adhesive | ayer according to the first aspect,
whetbine theersepdedtdosappentl piidhenmeiiyerve WavehwicEprding
be renoved and then thrown away is a transparent

pl asfi Ehe sHestt RaviaTgra FiRear abReigyinditty at ordinary
tenperature of 1.5 to 8.0 kgfcm on assunption that a
rectangul ar cross-sectional wdth b of the separate
support-plate nmenber is 12 cm According to a third
aspect of the present invention, 28 Febntary 2007 7/I
there is provided a touch panel with an adhesive | ayer
according to the first or second aspect, wherein the
28 February 2007 8 adhesive layer is constructed by
an acrylic adhesive layer, a core nenber of

pol yet hyl ene terephthalate, and a silicon-
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base self adhesive agent layer. 5 Brief Description O
Drawi ngs These and ot her aspects and features of the
present invention will becone clear fromthe foll ow ng
description taken in conjunction with the preferred

enbodi nents thereof with reference to the acco '

10 drawings, in which:- Fig. 1 is a sectional v?gaﬁyhﬁgy2007
showi ng a touch panel wth an adhesive |ayer

according to an enbodi nent of the present invention;
Fig. 2 is a sectional vieMIshgmﬁng a touch panel 15

Wi th an adhesive | ayer according to the prior art;

Fig. 3 is a sectional view showing a state where the
sepahat évs uppert i plaies teihen ©F ddheckouch paneliwwi thyver,
t he adhesive | ayer according to the enbodi nent of the

pr @ésentreimmsti oh pelvediedef romphhveaddhesi ael laayel icon-
and 20 then the adhesive |ayer is wholly attached to a

di &pPayseliisgheaive awegdcilipgnal vi ew showing a touch
panel w th an adhesive |ayer according to a
nodi fi cation of the enbodinent of the present

inﬁ?EE%Q&*rgqggﬁ&?Fﬁ5fﬂ%wa sectional view showi ng a

t ouc anel . _ an “adhési ve | ayer according to
anot her nDd@Ebggt% A OétgérF%g5H§{§ %887 fgatures of the

present Invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1 is a sectional view showing a touch panel
with an adhesive layer according to an embodiment of the
present invention;

Fig. 2 1s a sectional view showing a touch panel
with an adhesive layer according te the prior art;

Fig. 3 is a sectional view showing a state where
the separate support-plate member of the touch panel with
the adhesive layer according to the embodiment of the
present invention is removed from the adhesive layer and
then the adhesive layer is whelly attached to a display;

Fig. 4 is a sectional view showing a touch panel
with an adhesive layer according to a modification of the
embodiment of the present invention; and

Fig. 5 is a sectional view showing a touch panel

with an adhesive layer according to another modification of
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the enbodi ment of the present invention. Best Mde
for Carrying Qut the Invention Before the description
of the present invention 5 proceeds, it is to be
noted that |like parts are designated by like
reference nuneral s throughout the acconpanying

draw ngs. Herei nbel ow, e%bodinents of the presgﬁﬁébnkmy2007
invention are described in detail with reference to

t he acconpanying 10 drawi ngs. There are shown, in the
figures, reference nuneral 1 denotes a touch pane

mai n body, 2 denotes an upper insulating substrate, 3
an upper el ectrode arranged at an inner surface of

t hecHippRicd EHtabiENgh S UDSLJRk €1 dyarft i 4 | Oner

i nsul ati ng substrate arranged so as to opposite to 15
t he upper insulating substrate 2, 5 a | ower el ectrode
arranged at an inner surface of the | ower insulating

subistsitalieds] fog Gpposite Gud the Uppertiekectrode 3, 6 an
air layer interposed between the upper electrode 3
and the | oW C&FedtFodessr iy igndeubl dssiadenapénfention

tightl 0 bgndi ng peripheries of the upper insulating
su §PF§?:”ZJ§hdS gﬁegﬁoaﬁ?eqrﬁﬁﬁFa§Fﬁ§ Biblst ridtee dgstgnated

eagh ot her, dhesi ve | ayer arranged _at an outer .
surface of the eor%/\(ger g|§Irz11€§uéfla5ti ﬁ%r%u 35 lg:atg 2, GEhgmHYE "
sepahatggsupport-plate menber arranged on the

adhesi ve layer 9, the separate 25 support-plate nmenber

havi ng bot hneteanbemnsgt,i @abefiidnts of the present invention
are described in detall with reference to the accompanying
drawings. There are shown, in the figures, reference
numeral 1 denotes a touch panel main body, 2?2 denctes an
upper insulating substrate, 3 an upper electrode arranged
at an inner surface of the upper insulating substrate 2, 4
a lower insulating substrate arranged so as to copposite to
the upper insulating usubstrate 2, 5 a lower electrode
arranged at an inner surface of the lower insulating
substrate 4 to opposite to the upper electrode 3, 6 an air
layer interposed between the upper electrode 3 and the
lower electrode 5, 8 a double-sided tape for tightly
bonding peripheries of the upper insulating substrate 2 and
the lower insulating substrate 4 to each other, 9 an
adhesive layer arranged at an outer surface of the lower
insulating substrate 4, and 10 a separate support-plate
member arranged on the adhesive lavyer 9, the separate

support-plate member having both of a function of a
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28 February 2007 10 separate sheet and a function of
a support plate. Here, the general purpose-separate
sheet of the adhesive |ayer only serves as an
adhesi ve prevention before adhesion, and then it is
unnecessary to have such a 5 thickness as a

pl ate-like-1arge thickness of the present inv%%FF%%?yzog7
and thus, has no support function. Therefore, the
separate sheet of the prior art is greatly different
fromthe plate-like separate gupport-plate menber of

the present invention having the support function. 10
The touch panel with an adhesive |layer shown in Fig.

1 sspardteuechepansald wi tthnani @dhasizveubpyef mateuch

panel main body of which includes: an upper el ectrode

pl ate whi cHehas B&lme upperradl evtrirode-Sewira et rsarsparcentthe
conductive filmformed on a | ower surface of an upper

i n3tteativRg 1285 Ukl SREVSS mHdeloR ARt { ehgparent Lon before

plastic fil lLower . electrode plate 3 which has a
Io@éheséPECtﬁ%&g 56 &ttt FAnsPA TS @GHduL i PaVEI | fwch 2
for,ned an.an_u rf B ok:reins%lating

su{)st r élt%g 4%&%26%11‘38% tl?glﬁsg%ﬁ%nt{%l asti ¢ ffi Itr}ﬁe e sent

| overeneliggl rade phat e el ng, digposed roppesite 8,207 e,
the upper electrode plate with an air |ayer provided

betveered-diatel edkeodes; tad pdhesi et | ayeqr&adQr dicferent
bondi ng the touch panel main body 1 overall to the
di splraytiz0 pfatfei-g.ike separate support-plate member of the
present invention having the support function.
The touch panel with an adhesive layer shown in
Fig. 1 is a touch panel with an adhesive layer a fouch
panel main body of which includes: an upper electrode plate
which has an upper electrode 3 of a transparent conductive
film formed on a lower surface of an upper insulating
substréte 2 made of a transparent plastic film; a lower
electrode plate 3 which has a lower electrode 5 of a
transparent conductive film formed on an upper surface of a
lower insulating substrate 4 made of a transparent plastic
film, the lower electrode plate being disposed‘opposite to
the wupper electrode plate with an air layer provided
between the electrodes; an adhesive layer 9 for bonding the
touch panel main body 1 overall to the display 20 of Fig.
3; and a separate support-plate member 10 therefor, where
the separate support-plate member 10 d4s a transparent

plastic film having a flexural rigidity at ordinary



3; and a separate support-plate nenber 10 therefor,

where the separate support-plate nenber 10 is a
transparent 25 plastic filmhaving a flexural rigidity

at ordinary 28 February 2007 11 tenperature of 0.3 to
40 kgficnR on condition that the cross-sectio

width "b" is 12 cm Each of the upper |nsulatlﬁglFebmary2007
substrate 2 and the |ower insulating substrate 4 of

the touch panel main body 1 5 may be given by using a
transparent plastic filmof polyethyl ene terephthal ate
resin (PET), polycarbonate resin (PC), polyester

sul fone resin (PES), polyarylate resin (PAR),
noltBBPREHEITRsh R, Oof tthe 4G k&9T e’ Pmotadlithan tHet the

upper insulating substrate 2 and the |ower insulating
10°80pETTee A Vl@ﬁP yPovirded? €dbh in a nultil ayered

Tovor | nsulBER N SR CFLG. 4 WAy RSt GRPPAERTy Bosudithe
eagp,Lp ﬁuﬁéﬁt%geééos% rafR E%?%e"%ugﬂﬂrﬁzﬁ mtattlﬁ body 1

upper 1 nsulating” substrate 2 may have a hard coat

| ayey fiow ngdven idys 19Pnd5 Sukkasspadvai | gl a ifor sihe of
hard coat | ayer are inorganic materials such as

Si boxgaeh pase resepis ha0kter ganic (Pma) erpalys-asbeohads resin
acrylic-epoxy or urethane base thernosetting resins

or (BEryl awd vbaber plot bews ablesipesi i), Thel wahivdkfiessresin

of the hard coat |ayer is apgroprlately about
{PAR), norbornene resin, he like t is noted that the

upper insulating substrate 2 and the lower insulating
substrate 4 may be provided each in a multilayered
structure. The upper insulating substrate 2 and the lower
insulating substrete 4 may appropriately be set each to a
thickness of 75 to 200 pm. Further, the upper insulating
substrate Z may have a hard coat layer formed on its top
surface. Available for the hard coat layer are inorganic
materials such as siloxane base resins, or grganic
materials such as acrylic~epoxy or urethane base
thermosetiing resins or acrylate base photocurable resins.
The thickness of the hard coat layer is appropriately about
1 to 7 um. Also, the upper insulating substrate 2 may be
non-glare-treated at 1its top surface for prevention of
optical reflection. The ftreatment 1is implemented, for
example, by dip-and-bump machining a transparent insulating
base material or a hard coat layer or by mixing extender

pigments cor fine particles of silica or alumina or the like
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201 to 7 pm Also, the upper insulating substrate 2

may be non-glare-treated at its top surface for

prevention of optical reflection. The treatnent is

i npl enented, for exanple, by dip-and-bunp machining a

transparent insulating base material or a hargg%%%%m_2007

| ayer or by m xing extender 25 pignents or finé Y

particles of silica or alumna or the |ike 28 February

2007 12 into the hard coat J.ayer. Materials to be

used for the transparent conductive filns to be used

for the upper electrode 3 and the |ower electrode 5

i nclude: netal oxides such as tin S oxide, indium

oxinde, thmthiamenyoeki beverzi nc .oxi de, cadmi um oxide, or

I TGO, or metals such as gold, silver, copper, tin,

ni ckel , al dRtRGRR1Dr pal | B8i ubreFhe tREt hddef ot rREFRRFRAL

t hese transparent conductive fil is given by the use

ofmngggﬁﬂﬁ%&gﬁggiFﬁo epPB%%sE?rsggiﬂ§F1 g “PROLERE 1 oid
lLat.i 0 es r, t i_ke. sQ, ..

R R I Tt e

r eut hag iﬁ&ﬁﬁh &%idde dikeaoa eo&@&QPdZQHctgﬁide, cadnium
el ectrode-si de surfaces of the upper electrode plate

andidt heod amet et esdtrzadesptiates (o4, SBOWr,. cMpber) alis,
of the 15 circuits nmay be given by, for exanple,
pastcksl hayl g nual, ectr i pallacidonduct i Rhid ymstichl a® meta@atsing
such as gold, silver,
these transparent conductive films is given by the use of
vacuum deposition process, sputtering process, ion plating
process, CVD process, or the like.

Also, circuits of a specified pattern including
bus bars, routing lines, or the like are formed on the
electrode-side surfaces of the upper electrode plate and
the lower electrode pliate (not shown). Materials of the
circuits may be given by, for example, pastes having
electrical conductivity such as metals such as gold, silver,
copper, or nickel, or carbon, or otherwise by already known
materials. The method for forming these may be selected
from among screen printing, offset printing, gravure print,
flexographic printing or, other printing process;
photoresist process; brush painting process; or the like.

It is noted that the upper electrode plate and
the lower electrode plate are, generally, spaced from each

other by spacers (not shown) formed on the surface of the

upper electrode 3 or the lower electrode 5 so that the



copper, or nickel, or carbon, or otherw se by already
known materials. The nethod for form ng these may be
selected from anong screen printing, offset printing,
gravure print, 20 flexographic printing or, other

printing process; photoresist process; brush E@T@Eﬁﬁ%§2007
process; or the like. It is noted that the uppe

el ectrode plate and the | ower el ectrode plate are,

general ly, spaced fromeach othegr by spacers (not

shown) forned on the surface of the 25 upper

el ectrode 3 or the lower electrode 5 so that the 28

February 2007 13 upper electrode 3 and the | ower

el ect r 88R°S $IIET96F raRed EuntHeiewiteCcEaghe of Herll grot make

ef fectuate

t er _or
The 11 K radto il Bogepribnp b hES° Baplr bt oo poqehsus lntar o
plate. oThe, SRACELS.6an. bR oLAI G Y5 LOLILPELA £70m o whe

transpar ent ot ocur e resin rnto mnute

ph0t0p69&§§3e1£E{¥HaM %%mt%he Sﬁ@§e%§aH@Msb@aS'B@no%Xalned by
form ng nunmerous mnute dots by printing process.

hei ght fefmihe S pactisphgengepertalduyablet 0edh pidto -Eh_@lute dots
adhesive layer 9 for bonding the touch panel 10 main

body lbpvehatdprncgeshe dicSpbayi20 neEye bepegierenmby bA given by
adhesi ve sheet forned of a multilayered body of

sili COﬁQrWﬁ¥§e B Wpe @ﬂ?@ﬁ? dots by printing process. The

| ayer/ et hyl epne-terephthalate c nenber/acryllc
ad%esi 8 %§§e?pa(c§§elff1 gger?r&iéé’r i e *

The adhesive layer 9 for bonding the touch panel
10 main body 1 overall te the display 20 may be given by an
adhesive sheet formed of a multilayered bedy of silicon-
base adhesive agent layer/polyethylene-terephthalate core
member/acrylic adhesive agent layer ([(See Fig. 5 described
later), or by a silicon-base adhesive agent layer alone, or
15 by an acrylic adhesive agent layer alone, or the like. The
thickness of the adhesive layer 9 may appropriately be“set,
usually, tc 20 to 100 pm. Also, the adhesive layer 9 has
the separate support-plate member 10 therefor on its one
surface that 1is to Dbe bonded overall to the display 20.
20 After the separate support-plate member 10 is removed from
the adhesive layer 9, as shown in Fig. 3, the adhesive

layer 9 is bonded overall to the display 20.
A characteristic of the embodiment of Lhe present
invention lies in that the separate support-plate member 10

25 is a transparent plastic film having a flexural rigidity at



| ater), or by a silicon-base adhesive agent |ayer

al one, or 15 by an acrylic adhesive agent |ayer al one,

or the Iike. The thickness of the adhesive |ayer 9

may appropriately be set, wusually, to 20 to 100 pm

Al so, the adhesive layer 9 has the separate 28Fdxumy2007
support-plate nenber 10 therefor on its one surface

that is to be bonded overall to the display 20. 20

After the separate support-plate,genber 10 is renoved

from the adhesive |ayer 9, as shown in Fig. 3, the

adhesive layer 9 is bonded overall to the display 20.

A characteristic of the enbodi nent of the present

i nvent PoAltdms tenpe vdaturehe fsBpar s & 0skpport’- pharendition that
menber 10 25 is a transparent plastic filmhaving a

f1 exur aFSricgPaFT3£at-o28! FéBAthr y 007 14 6Fﬁinaﬁ§e flexural
tenperature of 0.3 to 40 kgfcn? on conditiop that . its )
cr ons. SERLTONAl i dEhe TS cHYIG PraRGr afemoe? © 10 is

=}
exura

rigidity of the sebarale support-plate el 100810, |
expresse% as ﬁDdUFUS O? elasticity In %e Ion X qf

(geomet kisalt vreAeNtofnd RET tind r( €M1 )dn?) 8Ndand N {h&he case of
case of a rectangul ar-shaped cross section of the

separ atherseippont ar plhapednmenbes tiexpsessedsapatate support-
(geonetrical nonent of inertia) = bh3/12, where "b"
i s thepwiick hmefbarnel ©r ossprreeetd oms (ém(dgndet hicals mhpent of

hei ght of the cross section 10 &cny. The ter

i 1 [N m
"or di nAP§Ttiénper dttr &%, bREps "6 2¢ tie width of the cross

section {cm) and "h" is the height of the cross section
10 {cm) . The term, "ordinary temperature", refers to 20 to
25°C. In the embodiment of the present invention, it is
assumed that even 1f the cross-sectional width "b" of the
separate support-plate member 10 in actual use is not 12 cm,
a flexural zrigidity wvalue is obtained according to the

15 above-shown expression on the assumption that b = 12 cm.
Here, the reason why the cross—-sectional width
"b" of the separate support-plate member 10 is 12 cm is for
expressing the flexural rigidity of the separate support-
plate member 10 by the thickness and the modulus of
20 elasticity 1in tTension of the material. The flexurail
rigidity o¢f the separate support-plate member 10 1is
expressed as (flexural rigldity) = (modulus of elasticity
in tension} x bh'/12, where "b" is the width of the cross
section and "h" is the height ({(thickness) of the cross

25 section. Therefore, 1f it is fixedly set so that b=1Zcm in



25C. In the enbodi nent of the present invention, it is
assumed that even if the cross-sectional wdth "b" of
the separate support-plate nenber 10 in actual use is
not 12 cm a flexural rigidity value is obtained

according to the 15 above-shown expression on g% 2007
assunption that b = 12 cm Here, the reason mgy Fﬁgmq/

cross-sectional width "b" of the separate

support-plate nmenber 10 is 12 cm,is for expressing

the flexural rigidity of the sep&Pate support- plate

menber 10 by the thickness and the nodul us of 20

elasticity in tension of the nmaterial. The flexura

rigi di tagcotdarhe: sejpar at®e sUpper tdpbat fateaber1dd &5 the above
expressed as (flexural rigidity) = (nodulus of

el ast i g¥pyesiPyentheom) thebH3ketlrahherngitibtyi o1t hthe separate
width of the cross section and "h" is the height

(t hi ckF88BYT 6P 1RE cPIRE2518ecitonbe T[)ﬁé%feéﬁggo;ﬁnlllyg by the
is fixedly set so that b=12cmin 28 February _
accord%ﬁéék%ﬁﬁﬁ1§E? g%etﬁgéagﬁ%ﬁp%éi YWal-GE oF tResion of the
abgve expression, then the flexural rigidity of the
separate support-plate nmenber 10 can be expressed

only by the thirgknesssaadokhensodubusa0f ELASHLGILY is that
in tension of the 5 material. The reason of the

or di natjiet exxpetiattf @ i entrhadnmeniie e&?ﬁimtﬁ@t | 8hoving operation
envi ronnment and the renoving operation
envircnment for removal of the separate support~-plate
member 10 is ordinary environment (Please note that the
10 modulus of elasticity in tension of the material of the
separate support-plate member 10 and the flexural rigidity
thereof are changed by environment temperature.).

VIt i1s more preferable that the separate support-
plate member has a flexural rigidity at ordinary

15 temperature of 1.5 Fo 8.0 kgf-cm® under a condition that a
cross—sectional width b is 12 cm.

If the flexural rigidity is below 0.3 kgf-cm?,
there 1is a possibility that the same defects as in
conventional touch panels v;rith adhesive layers might occur.

20 Alsc, iT the flexural rigidity is over 40 kgf-cm’, there is
a possibility that the touch panel main body 1 might be
bent to a large extent in the separation of the separate
support-plate membter 10 from the adhesive layer 9,

resulting in defects such as occurrence of cracks of the

25 transparent conductive film or the like. In order fto



envi ronnent for renoval of the separate support-plate
menber 10 is ordinary environnment (Please note that
the 10 nodul us of elasticity in tension of the
material of the separate support-plate nenber 10 and

the flexural rigidity thereof are changed by PBFdwumy2007
environnent tenperature.). It is nore preferable that

t he separate support- plate nenber has a flexura
rigidity at ordinary 15 tenperatyre of 1.5 to 8.0

kgf cn2 under a condition that a 'cross-sectional w dth

bis 12 cm If the flexural rigidity is below 0.3

kgfcn2, there is a possibility that the same defects

as i n scopvent eonate t dochrpemoted s g h ahdlesi vesdeayer $he more
m ght occur. 20 Also, if the flexural rigidity is over

40 kgf eFeiefaele 129 9eaipossi bl Bt § ¥hAtCH hes tdsgehibed above.
panel main body 1 mght be bent to a |large extent in

the separation ofY t1& s8partt & SuPpor £+ pFat'ey ménbbp separate
10 frogh%ggréqgﬁﬁkyE?RQXFﬁggto &?ﬁ%k@gﬂ%}%gogggﬁ%%ioned range,

such a currence of cracks of ansparen

CoﬂdUckhgetéﬁéﬂnﬁQheﬁhﬁi{ﬂlgﬁ-ahﬂeQfggrléf%rzgeggﬂgéuéﬁg which is
2007 16 surely ensure to renove the above i1ssues, the

nore preéerabhe thangesiiss 1tBat OwBulikgbeh? 8% the electrical
descri bed above. By setting the flexural rigidity of
t he separptetsuppordcgysataadnernteeragi:dranwet HinApédteion process
above-nenti oned range,
before shipping.
More specifically, in the electrical inspection
10 process, since the use of the separate support;plate member
10 having a flexural rigidity within a specific range as
described above enhances the rigidity of the product as a
whele, it becomes simply achievable to automatize the
inspection even in the case of shared use of the cassette-
15 rack type automatic inspection machine that has
conventionally been used for touch panels of film/glass
structure. That 1is, during the process that the touch
panel with an adhesive layer is pushed ocut in the side-face
direction by a pusher, it never occurs that the touch panel
20 with an adhesive layer is bent or disengaged from the Jjig,
as might occur in the prior art.
Further, with automatic or semi-automatic
electrical inspection machines of other systems, since the

rigidity of the product as a whole is enhanced by the use

25 of the separate support-plate member 10 having a flexural



5 the touch panel with an adhesive | ayer becones one

which is free fromthe issues that would occur in the

el ectrical inspection process and the appearance

i nspection process before shipping. Mre 10

specifically, in the electrical inspection

pPocess, siﬁce the use of the separate supportgéﬁgpgmy2007

menber 10 having a flexural rigidity within a

specific range as described abov$7enhances the

rigidity of the product as a whofe, it becones sinply

achi evable to automati ze the inspection even in the

case of shared use of the cassette 15 rack type

aut omatiigidispeetiibin machipreifhat rhage eeondentioméd | ybove, it

been used for touch panels of filnmglass structure.

That i $evadr cagur hetipriodéss rrissentheof ofwteigpamelt twirtsh such as

an adhesi ve Iager_hs pushed out in the side-face _

di r ect iU th§Pat Prushar 0L th&tEected et ssSRaET i fre Mastitine causes
anel Lt h an. adhesive | r i s pent or djsengaged .

Pron1tﬁ%ergayerd§mﬁ¥8 %n%é%%%%fﬁchgngi8?“5#¥.f exed with the

Fugt herosih th ;autonmt -6, SeM apt %@B};r&ati%lﬁiggl{a!tc ajche lower

i nspection machi nes of other systems, since
rigidi iyisafathey predusltas a1weah ey is-fphanseh My the roreign

use 25 of the separate support-plate nenber 10 havi ng
a fl exupake?28 Eebaudir yh200Bped? ihisgi diing Wiidtithatte, as might
speci fic range as described above, it
occur in the prior art. As a result of this, mis—-decisions
as to the insulation or the linearity are eliminated,
10 making it implementable to execute the electrical
inspection process outside a clean room.

Also, since the rigidity of the product as a
whole is enhanced by the use of the separate support-plate
member 10 having a flexural rigidity within a specific

15 range as described above, the whole touch panel is never
warped even wupon occurrence of a warp of the upper
insulating substrate, as might occur in the prior art.
Thus, also in the appearance inspection process of Newton's
rings or the like, correct decisions as to conforming or

20 nonconforming articles can be achieved.

Further, since the rigidity of the product as a
whole is enhanced by the use of the separate support-plate
member 10 having a flexural rigidity within a specific

range as described above, «cracks of the transparent

25 conductive film or the like due to the bends of the product



never occurs that the presence of foreign matters such
as dust on the jig of the electrical inspection
machi ne causes the |ower insulating substrate to be
gently flexed with the 5 result of occurrence of such
Fefornatlon that the lower insulating substrabg gefrary 2007
ocally protruded along the foreign matters toward
t he upper insulating substrate, as mght occur in the
prior art. As a result of this,;gm s-decisions as to
the insulation or the linearity are elimnated, 10
meking it inplenentable to execute the el ectri cal
i nspection process outside a clean room_ Al so, since

the rigicdi P8t TRE ProButt™as®ad ahot'ed Loethisntaichypanel

t he use .of e separate suppart-plate  nmenber .10 .
havi n%u%nfgl %Eﬁrg rE)er i %?%l”fey E'\F/)vlmtpﬁilng 2C5p@ET e T8 raifye atter

as desfS i bed,akgvesnd hewhel efouch, Rangl LatdeVQL display
war ped even upon occurrence of a warp of the upper

i nsul atrifagesubstrate, as mght occur in the prior art.

Thus, also in the appearance inspection process of

Rewt on's rindgs dmet herdniskerectorpecttidediisinon® ag tused for

conform ng or 20 nonconformng articles can be

achi éVed. FRRENer, SppRe e afe gi Beterof the pFoducexample,
ol e i s enhance the use of the separa

dDb t .
S UppOIT BT SR o BB~ 10 R i1 VA FY LR\ HoTAPYEARLgEe Tos in
W LN 3, SPBEl [1.6, oL ange, a5, de3ey | bed. aboue.. GLagks. of o,

the transp conductive m oF" ke dué
t he b@s‘%@@ Qtztﬂar&yﬁﬁggu‘n styrene copolymer resin, or the like
10 are usable. Because the separate support-plate member 10
is fipally removed and thrown away, low priced ones such as
PET, 'PC, PMMA, or the like may appropriately be used. The
thickness of the separate support-plate member 10 may be
freely selected unless the flexural rigidity departs from
15 the fofegoing range,
As one example of specified numerical wvalues of
the separate support-plate member 10, for example, a
polycarbonate resin can be used which has a modulus of
elasticity in  tension of 2300MPa (2346Okgf/cm3), a
20 thickness of 0.025-0.12 cm, a flexural rigidity of about
0.37-40 kgf-cm?. = More preferably, the resin has a
thickness of.0.04—0.07 cm, and a flexural rigidity of 1.5-
8.0 kgf-rcm’. 1In additioﬁ, if the surface of the adhesive
layer 9 to be bonded overall to the display 20 has a strong

25 adhesive function (for example, 1if the acrylic adhesive




28 February 2007 18 never occur even wth sone | oad
applied to the touch panel during the tine before
shipping or during the tinme after the shippi ng and
until the nmounting onto the display surface. 5 As the
transparent plastic filmto be used for the se @?Eﬁ\h&ry-zom
support-plate nmenber 10, for exanple, polypropylene-
resin, (PP), polyethylene terephthalate resin (PET),
pol ycarbonate resin (PC), acrylonitrile resin (AC),
nmetyl methacrylate - styrene copolyner resin, or the
like 10 are usabl e. Because the separate support pl at e
menber 10 is finally renoved and thrown away, | ow
prilgedrorfesisueoasde®RT, aPCShPNVA, itor Fie Ki ke negparate
appropriately be used. The thickness of the separate
supB’@E’P-rBT%]taet MU 10 il 68T ey e unf s
theflexur rigjdit prts 5th foreo

ange CoAS flan% e%lé_) %m?ﬁ speciti garnu‘?ﬁé}q ‘? lgd‘f‘)ld
theresigggéaltseléggport pl ate nmenber 10, for exan‘pl e, a
pol ycarbonate resin can be used which has a nodul us of

5 elasticity imirtenshore,0f :23000Ma (R346Qkgfd cnBle  2ardsi ve
t hi ckness of 0.025-0.12 cm a flexural rigidity of
abautyer 09 3val B ek gbonrudericbpraf ercabilyc ddleeTiesi hapas 9a,
a thickness of 0.04-0.07 cm and a flexural rigidity
of &.%ore member 9b, for example, of 38 pm-~thickness

polyethylene terephthalate, and a silicon-base selt
adhesive agent laver 9c.

10 In such an arrangement, the use of the silicon-
-base self adhesive agent layer 9c allows re-release of the
touch panel main boedy 1 from the display 20 for easy
majintenance. In the above arrangement, the non-release
acrylic adhesive layer 9a is included therein, so that

15 either one face of the lower surface of the touch panel
main body 1 or the upper surface of the display 20 can be
specified as the re-release face.

The size of the touch panel with the adhesive
layer constituted as described above is, for example, 100
20 mrm x 75 mm, B0 mm x 60 mm, 50 mm x 40 mm, or the like.
(Working Example 1)
With a 125 ym thick PET film used as the lower
insulating substrate, a lower electrode made of-a 0.02 um

thick ITO film was formed on a top surface of the PET film

25 by sputtering, by which a lower electrode plate was




8.0 kgfcn2. In addition, if the surface of the
adhesive l|ayer 9 to be bonded overall to the display
20 has a strong 25 adhesive function (for exanple, if
the acrylic adhesive 28 February 2007 19 layer 9 is
provi ded), as shown in Fig. 4, a separate
support-plate nenber 10 having, for exanple, 28 February 2007
silicone release |layer 25 forned thereon for being
treated for nold release issysed. 5 Furthernore, as
shown in Fig. 5 the adhesive layer 9 may be
constructed by an acrylic adhesive |layer 9a, a core
menber 9b, for exanple, of 38 pmthickness
poPYEF Y ene Tertdphe Feiat@ndand i s¢ | § Lowmp B EC S BFT film
ad@gg&vg agent | ayer 9%: 10 Ingguch an arran eneni, :
t he“0se™df “The' ™% ¢8R Had¢ SEPF T htHusiave UBERNt ST 45/dPde
9c 0 enrel eas f ot u n j y
T R R N
abeyerhs r engempt Hyt BeunQn-ihgl easeywn 8 ¥hi Gpadhes] ¥& rode
| ayer 9a is included therein, so that 15 either one

5 fapeéaod the Ipoweidsdr f acerefethethouchrpanel of Madhe upper
body 1 or the upper surface of the display 20 can be
spéaptl &dings Ihetrete epbase flave. tMheswifzgeobnt hdich the
touch panel with the adhesive |ayer constituted as

de¥EPFhedt Saligvee i kad PEPnekaffifich Wapogoated with an acrylate

base photocyrable resin by a rcll coater to a coating

thickness of 5 um, by which a hard ccat layer was provided.

10 Next, circuits of a speéified pattern were formed by screen

printing on the upper electrode plate and the lower

electrode plate. Thereafter, the upper electrode plate and

the lower electrode plate were dispcsed opposite to each

other with an air layer interposed between the electrodes,

i5 and the two electrode plates were bonded together at their

peripheral portions with a 50 um thick double-sided tape.

Thus, an 80 mm x 60.mm sized touch panel main body was
obtained.

While a PC film having a flexural rigidity at

20 ordinary temperature of 2.9 kgf-cm® under the conditions of

a thickness of 500 um and a cross-sectional width "bh" of 12

cm was used as a separate support-plate member, there was

provided an adhesive layer made up by sequentially stacking

on one surface thereof a 40 um thick silicon-base self

25 adhesive agent layer, a core member made of 38 pum thick




10

15

20

25

20 mmx 75 mm 80 mmx 60 mm 50 mm x 40 nm or the
like. (Working Exanple 1) Wth a 125 pun thick PET
filmused as the |ower insulating substrate, a | ower
el ectrode made of a 0.02 Inn thick ITO filmwas
formed on a top surface of the PET film 25 by

sputtering, by which a | ower. electrode plate M/%%ngmaryzom
February 2007 20 provided. On the other hand, with a
200 pmthick PET film used as,the upper insulating
substrate, an upper electrode made of a 0.02 pmITO
filmwas formed on a bottomsurface of the PET film

by sputtering, by which an upper electrode 5 plate was

pr ob¢ dezkhyRgne hererephghsirfaceanf tthe2Upper thick acrylic
i nsul ati ng substrate other than the surface on which .
t he®UpPer et Bt odeehad BencFeiesd viee cdafed Wit h This

an acrylate ase phot ocur abl e resi b roll coater
to %u%%la aiyr‘?éegt ﬁlllc n‘“'é:‘ls,ss,%ogfn dpr?]veﬁil/{]%/\h'ocﬂthg Har i Tc oA face

l aygf Wes th%}f:' gggcttpoiel\l%?(ﬁateCio%CEhé _St(gfchap Ql%cil fmiagg body

pattern were forned by screen printing on'the upper

el es} r eeen Pplcat enandatdig dovieryerel eehiode plAl® panel with
Thereafter, the upper electrode plate and the | ower

el ezt rotespliat & ywer eadispdsed .opposite to each ot her
wth an air layer interposed between the el ectrodes,

15 Hrffrdretivp fela@ete oble pl ates were bonded toget her

at their peripheral portions with a 50 pmthick )
doubl e- si dedAtg _h panel with an adhesgive layer was made in

the same manner as in Working Example 1 except that a PET
film whose flexural rigidity at ordinary temperature of
0.0038 kgf-cm® under the conditions of a thickness of 50 um
and a cross-sectional width "b" of 12 cm was used as the
separate sheet.

The touch panel of this Comparative Example 1,
because of a small flexural rigidity of the separate sheet,
showed  occurrence of considerable problems in  the
electrical inspection process and the appearance inspection
process before shipping, as well as functional
deteriorations due to bends of the product during the time
before the shipping or during the time after the shipping
and before its being mounted onto the display surface. In
contrast to this, the touch panel of the foregoing Working
Example 1, by virtue of a large flexural rigidity of the
separate suppori-plate member_, showed no problems like

those of Comparative Example 1.



Thus, an 80 nm x 60 mm si zed touch panel main body was
obtained. Wiile a PC filmhaving a flexural rigidity

at 20 ordinary tenperature of 2.9 kgfcn2 under the
conditions of a thickness of 500 pun and a
cross-sectional wdth "b" of 12 cmwas used as, Eebruary 2007
separate support-plate nenber, there was provided an
adhesi ve | ayer made up by sequentially stacking on

one surface thereof a 40 pmthick silicon-base self 25
adhesi ve agent |ayer, a core nenber nmade of 38 pm

thick 28 February 2007 21 pol yethyl ene terephthal ate,
and a 20 pmthick acrylic adhesive agent |ayer (for
exanpl e, see Fitp t8)ciThiesel miilthi Yay efleth el he Wals according
bonded overall to the | ower surface of the |ower

el edPridderpisaté ioFephiotolieHipahke cREFh Bodyrsepyescribed
nmeans of the adhesjive |ayer. Thus, a touch panel with

an BERESIAFEVF ayRr Was® niitfe %.lot’%ﬁ’gfé%%eep%?éﬁﬁre 1)

A touch panel Mch.an adhgé;ve nger magjngdeehgo the
same manner as 1 Vigr RT Ay BXanpt e 1P8Xeept "t hat 8 PET
10 f:hflens] N03E. fsgs%()%%tg;l l%;t%:%geln&)éra%s g%gérp%%ythe transparent

[S]
tenperature o under e conditions of a

thi BKQ@LSEC Pﬂcln{st@ava% aaf]ijeﬁlr%rlolsisg'jﬁ?&tz ia@%@tﬁi%g_l/bﬂet"n erdtire
12 cmwas used as the separate sheet.
of 0.3 to 40 kgf-cm® on assumption that a rectangular
cross—sectional width "b" of the separate support-plate member
is 12 cm, the rigidity of the product as a whole is enhanced
by the use of the separate support-plate member having the
flexural rigiditywithin the specific range as described above.
Therefore, for the slectrical inspection process, it becomes
simpler t-o automatize the inspection even in the case of shared -
use of the cassette-rack type automatic inspesction machiné that
v has conventionally been used for touch panels of film/glass
structure. That is, during the process that the touch panel
with the adhesive layer is pushed in the side-face direction
by apusher, itnever occurs that the touch panel with the adhesive
layer is bent or disengaged from the 5jig, as has been the case
in the priocr art. |
Further, with antomatic or semi-automatic
electrical inspection machines of other systems, since the
rigidity of the product as a whole 1s enhanced by the use of

the separate support-plate member having the flexural



The touch panel of this Conparative Exanple 1, 15

because of a small flexural rigidity of the separate
sheet, showed occurrence of considerable problens in

the electrical inspection process and the appearance

i nspection process before shipping, as well a

functional deteriorations due to bends of the%%ggg%@?GNGT
during the time 20 before the shipping or during the

tine after the shipping and before its being nounted

onto the display surface. In contrast to this, the

touch panel of the foregoing Wrking Exanple 1, by

virtue of a large flexural rigidity of the separate
suppérgiptiat & idapetheshpoelf iso rprebl efs dpFReibepls above, it
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since the separate support-plate nenber iS given by
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rigidity at ordinary tenperature of 0.3 to 40 kgfcnR
on asssmirtioy thattmtreedtangedlidly peobssdskeeticonalhe foreign
width "b" of the separate support-plate nenber is 12
cm BRECHISi BRMaF cof thshelprgdutts s tangh slug st sakhhant et ioht
by the use of the separate support-glate nenber,havin%,
t he occur in the prior art. As a result of this, mis-deciZions
as to the insulation or the linearity are eliminated,
10 making it implementable to execute the electrical
inspection process outside a clean room.

Further, since the rigidity of the product as a
whele is enhanced by the use of the separate support-plate
member having the flexural rigidity within the specific

15 range as described above, it never occurs that occurrence
of a. warp of the upper insulating substrate causes the
whole touch panel to be warped, as in the case of the prior
art. Thus, also in the appearance inspection process of
Newton's rings or the like, correct decisions as to

20 conforming or nonconforming articles can be achieved.

Furthermore, since the rigidity of the product as
a whole is enhanced by the use of the separate suppori-
plate member having the flexural rigidity within the

specific range as described above, it never occurs that

25 cracks of the transparent conductive film or the like due




flexural rigidity wwthin the specific range as

descri bed above. Therefore, for the electrica

i nspection process, it becones sinpler to automatize

the i nspection even in the case of shared use of the
cassette-rack type automatic inspection maching ﬁﬂ%ﬁnﬁy2007
has conventionally been used for touch panels o? '
filmglass structure. That is, during the process

that the touch panel wth theyadhesive | ayer is

pushed in the side-face direction by a pusher,

i tnever occurs that the touch panel with the adhesive

| ayer is bent or disengaged fromthe jig, as has been
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scope of the present invention as defined by the appended

claims unless they depart therefrom.



as to the insulation or the linearity are elim nated,

10 maeking it inplenentable to execute the electrica

i nspection process outside a clean room Further,

since the rigidity of the product as a whole is

enhanced by the use of the separate support-pla

nmenber hav?ng the fl exural rigidity mﬁ?ﬁin tﬁe 5§Fdﬂumy2007
speci fic 15 range as descri bed above, it never occurs
that occurrence of a warp of the upper insulating
substrate causes the whole touth panel to be war ped,

as in the case of the prior art. Thus, also in the
appear ance i nspection process of Newton's rings or

the |ike, correct decisions @i 20 conform ng or
nonconforn1ng articles can be achi eved. Furthernore,
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electrode {5) constitutedbyatransparent conductive film formed
on an upper surface of a lower insulating substrate {4)
constituted by a transparent plastic film, and which is disposed
opposite to the upper electrode film with an air laver {6)
interposed between the electrodes;

an adhesive layer (9) for bonding the-touch pahel
main body overall to a _display (20} ; and

a4 separate support-plate member (10} for being
removed from the adhesive layer (2) and then being thrown away
at using the touch panel,

wherein the sepearate support-plate member which
will be removed and then thrown away is a transparent plastic
sheet having a flexural rigidity at ordinary temperature of 0.3
to 40 kgf-cm® on assumption that a rectangular cross-sectional
width b of the separate support-plate member is 12 cm.
2 (amended} . A touch panel with an adhesive layer according to

claim 1, wherein the separate suppert-plate member (10) which



descri bed in connection wth the preferred enbodi nents
thereof with reference to the acconpanyi ng draw ngs,

it is to be noted that various changes and

nodi fications are apparent to those skilled in the

art. Such changes and 10 nodifications are to bSSdeum'2007
understood as included within the scope of the Y
present invention as defined 9§/fhe appended cl ains
unl ess they depart therefrom "28 February 2007 25
CLAIM5 1(anended). A touch panel w th an adhesive

| ayer conprising: a touch panel main body (1)

conpr.i si.ng an er el ectrode filmwhich has an upper
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film and which is disposed opposite to the upper

el ectrode filmwith an air layer (6) interposed

bet ween the el ectrodes; an adhesive |layer (9) for
bondi ng the touch panel main body overall to a

di splay (20) ; and a separate support-plate nmenber
(10) for being



renoved fromthe adhesive layer (9) and then being

throwmn away at using the touch panel, wherein the
separate support-plate nenber which wll be renpved

and then throwmn away is a transparent plastic sheet
having a flexural rigidity at ordinary tenperat f

0.3 to 40 kgfcm on assunption that a rectangulgéﬁegumy2007
cross-sectional wdth b of thggseparate support-plate
menber is 12 cm 2 (anended). A touch panel with an
adhesi ve layer according to claim1, wherein the

separ ate support-plate nenber (10) which 28 February

2007 25/1 will be renoved and then thrown away is a
transparent- pl a8ttoech sheel vhidVi ag aahkkexaurdaler iagicdirtiyng to
at ordinary tenpérature of 1.5 to 6.0 kgfcnRon
assufipttor that Watect dhgudreciveskrxsect $lonal conmitdtihtgd by
of the_separate support-plate nmenber is 12 cm_ 28

Febr BAF§* %ﬁf?ad%léi layer bifdh eI ceR (8B adResysighylene
IayeEQacgﬂ&phng to cugyn11 or 2, wherein the adhesive

| ayef - (9) i s Eonst iUt ed “BY Pan® atryidhe s aghads Vet 334 Rel c! -

(9a) , a core nenber (9b) of polyethyl ene
terepht hal ate, anda silicon-base self adhesive agent
| ayer (9c)




