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; e3e<@86nT]g t1 DESCRI PTI ON Touch Panel w th Adhesive
Layer Technical Field 5 The ,present invention relates
to a touch panel with-an adhesive layer, which is free
fromobstacles in electrical inspection process or
appear ance i nspection process before shipping, and
further free fromoccurrence of functiona
deteriorations due to bends of the product 10 during
the tine before the shipping or during the tinme after
the shi ppi ng and bef ore i PEBERA§TAGUNt ed onto the

di spl ay surface. Background Art 15 Conventionally,

t ouobhpaneks have Bébaswwdellpveged as an i nput device
which is nmounted at frontage of display-equipped
portabl e el ectronic equi pnent such as cordl ess

t el ephones, cellul ar phones, el ectronic calcul ators,
subaphebaokreenput ers, PDAS (Personal Digital 20

Assi stants), digital cameras, video caneras, and

busi ness usehtelreenti taveansoequigdrerds bo whi thuck panel
mounted at frontage of the nonitor of a persona

cRiput efn oadhBeiveke,ayidis | wputhdeld céréderferaal | obsngeles in
vari ous operations to be executed through the press of

t Becsiifiage ofinkhecseraenpycdsspenror sbiprgefanare t hiemspection
i ke according to instructions from 2
process before shipping, and further free from occurrence
of functional deteriorations due to bends of the product
during the time before the shipping or during the fime

after the shipping and before it being mounted onto 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 is 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 from



t he seen-through screen. The touch panel includes an

upper el ectrode platewhich has an upper el ectrode 103

of a transparentconductive filmformed on a | ower

surface of an upper5insul ati ng substrate 102 nade of a
transparent plastic filmand a2l ower electrode plate

whi ch has a | ower el ectrode 1050f a transparent

conductive filmformed on an upper surfaceof a | ower

i nsul ati ng substrate 104 made of a transparentgl ass

ptiad esen-acirangpagentepl astic filmto construct

alOt ouch panel body 101, where the upper el ectrode

pl at e andt hgnhd ovetickel pehevdenpl adles ase dppppsedectrode plate
opposite to eachother with an air |ayer 106

tier @bet Meen Gsee dpeer 2) eRecenbliy, as3great era transparent
i nportance has been being placed onthe thinning and

| & e nge o ipmpdyetdmalior of hey abewerlSerpfuesedot an upper
personal conputers and the like, so there hasbeen a

g{@%ﬁ@tﬂ?{mﬁ%é@fat@elwiﬁﬂd’i@gogng tightpairegtopthetic film,
touch panel itself. Therefore, it is nore often

thegase that £iLptfbhm pisuetukechsngsl ectiederatiettrode 105
thanfil mglass structure. Reference nuneral 108

S§P°£e§r loubl - sihdadct ape. Fhen, rhbRelodehapangber surface

Ich 1s adhesively bondedand fitted overall onto the

ST DB NG Far R RS BUCh panel 1 o1 it her” ead pped
o e PR G A ear o K Tor Sxangle, o Sgpftruct
b RO 1D TIPS IRy SRt S by prate and
T TRk Thee Shs i Shea T I HT T ot PRRLGr eSO each
LOPLE, UG DEEN S0P GARRS WNGE e AN MR I SMICTsBEC Uiy, 2) .

duri ng e el ectritcal inMspéction process an

earance i_nspection_pr.o i.ar ..o shippi .
ggg?ﬁ%€¥%© Fﬁné;ﬁ%?f?rtﬁggsgﬁghﬁgné%n?ng?ﬁal fjggﬁ%%%ced on
to the display surface.Mpre.specificall sin t
t B5Eh BHTGITH 167 TPl GET Bttt e BESHRS (AR (g above
its oyerall thickness,the touch panel . as a. whol e tends
(Bt PO n BERATER aFOURBRhohdR coBE | LykT  §° there has
provi ded on top of the upperelectrode plate he. :
WBPEPng ST N Rt e A TE R e PSS SRR
during t he nanufacturing praocess. _| n anl5appear ance th
i REBecPiSh HBtessipErtor med MF 1T QY Wbl Stodler pafbFen the
warped, if the interel ectrode di stance isuniform then
t RaSPr oehrt wold®/ balBet Br HAEH s %&xnﬁ?ﬂ?ﬁ?ﬁﬁEHQQQHQ§ than
i nvol ving no occurrence of Newt on'srings, bﬂt ntntén
t helnbataspanetrertBrehe dRSHIEEFIAS hREERE 2lond eriotes a
el ectrode plate flat by neans of an adhesivel ayer
wearbleassdetdhéapster el ectrode distance to
beconenonuni form so that Newton's rings m ght_occur .in
some cases. Epaner §Bley TouEht REDRAY e WBILEH Adaddiestiyfdy ponded
i's nonuniformwi th the overall touch panel warped, ,
i pdgedithedppruduetl25@mpiiod the ddsedavnddods sipown) surface, 1s
nonconform ng article involving 4 ' occurrence of ,
Newt sfirsctimgsd, ibutitmuwitinninhefevuchhpanéheofpychhpanel 1is
di splay m ght nake the interel ectrode di stance uniform
sduthherNewtdpps:d ivigsh o nethestwe . 1akes, 108r fopebonding to
touch panel of filmfilmstructure, there is an issue
otha Bigpéay dif fiedll By of sdpeirsiten shedthd ldppdarasganple, a
i nspection process for Newton's rings due to warpage
and the like. Also, in the electrical inspection
process, because of a small total thickness of the
| ower insulating substrate 104 and the separate sheet
11 0 as descri bed above 10 and therefore a snal
overal |l thickness of the product, and because of a
smal | flexural rigidity and therefore a |arge
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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 process3that the touch pane
with the adhesive | ayer, which has been taken out from
the cassette rack, is pushed in the side-face

direction by a pusher so as to be positioned onto a
jtigini tnaayl iagec BET hat 1t heheeticthepaimed abhdt t h@ pm—thickness
adhesive layer is bent or that the touch panel 25 with
tdwed adbesiivel | ayeidisydbseagagedof. poset kgfjcy’) tBerefor.
Further, with automatic or sem -automatic électrical :

i nspecti on ABRbiees oh ehkercaptstdtere bgeauseuch pheel is of
smal |l total thickness of the | ower insulating
stibst Ryl Oderaibridie sepay @t ens heetuddbras daser bedve been
above and 5 because of the small flexural rigidity as
Webheasathe WwAEgE bendabkl it¥uek bheurodakipanehe digectrical
presence of foreign matters such as dust on the jig of
thespbeet bhCHrd ESRECHhAN HRE NEBE cABRUNCAUSE OEEE I BAC®Trocess
of such deformation that the | ower insulating
S§P§é£aH§>'§h&9?§th P reded kP ahenairhe figeeignthe touch
matters toward the upper insulating substrate. As a

rSsHLL, 18vVeNna1¢9nEehALATLAT kel @iRpAdyCEuRirght be

eterm ned as inSulation failure due to contact

bet ween theylpwer sgl.ectiode Rl at @ and t REUPRBLCh panel of
el ectrode plate, or mght be determ ned as defective

éFiﬁﬂmE’@gl{nm@%&uq:%u?%e%terc%%spl@Eﬁmaﬂg the UPRPL11 thickness,

ectrode plate are so close to each other, although

Oulf, , Of CORL AS 44 Lsynghd t AN d NSPRET T 0BROfharticular,
[Tnearity perfornmed by tracing the input surface with

li ' Mo tg b t
ABER O, hOgy! ke ghlopause BRcBRUl L Deosxenl
:%ﬁ@%éfr%ec neelvahhe, gﬁa g%ar @et&?rﬁ;%l Shid Cflkely to occur

pecti on Focess in cClean"room wever, this

S
m@ll.{ledttoai*l(:?lec gseta’ti%rg]'ddﬁgan%t Ll:lhle lm%%rga%ccturing process. In an

appearance inspection process performed with the whole

gﬂe upper

touch panel warped, 1if the interelectrode distance 1s
uniform, then the product would be determined as a
conforming article inveolving no occurrence of Newton's
rings, but mounting the touch panel onto the display with
the lower electrode plate flat by means of an adhesive
layer would cause the interelectrcde distance to become
nonuniform so that Newton's rings might occur in some cases.
Conversely, if the interelectrode distance 1s nonuniform
with the overall touch panel warped, indeed the product

would be determined as a nonconforming article involving
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Furthernore, even if the product has successfully

passed the electrical inspection process and the

appear ance 25 inspection process, there is an issue

that, because of the 6 ' product's small overal

t hi ckness, the small flexural gigidity, and the high
bendability of the touch panel, sone |oad nay be

applied to the touch panel during the tine before

shi pping or during the tinme after the shipping and 5
uatthrtrbrceoont Negtont'e trhisvodi spiy msunfacey tbsultoiued panel
in occurrence of cracks due to the bends of the

popducttiy Eusplhpnaliglet emadrat thas ioftdrel ectrode distance
transparent conductive filmor the like. Accordingly,
afnobpeat sof chhe pewsent si pyensi do A6ti sctarpr odihdes,a for the
touch panel with an adhesive |ayer which solves the
abevendpseeilbed ifsswes: landsthictudes fyteerd rom anyissue of a
obstacles in the electrical inspection process or the
appearargce flikspeet icon geecessnbahoriheshippbagannd inspection
noreover which is prevented fromany occurrence of

f gpetbaBako15napt 611 OF 3t heRS ddee thowhepdgeotridhehe like.
product during the tinme before the shipping or during

the time af ekt heighi pidg and-pef@ie iisspeictdon process,
nmount ed onto’ t he di spl ay surface. Disclosure O

| puentkan 40 4l iyaqgonpld shi AQi theses apd ehhen Aspechssulating
according to a first aspect of the present invention,

thepe -5 +Rr ?ﬁhdggdatfl@u%tép%%ﬁ%le Wikl tan 1@dﬁ%5'dé%éﬂ)§:%d above
conprising: a touch panel "main body conprising an

ggﬁg{ itt%%trggsg%rgdgmgh&t ey Ras -aRuRPel: alRetddeict, 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
conventionally been used for touch panels of film/glass
structure. That is, 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
side-face direction by a pusher so as to be taken out, and
during the process that the touch panel with the achesive
layer, which has been taken out from the cassette rack, is
pushed in the side-face direction by a pusher so as to be
positioned onte a jig, it may occur that the touch panel

with the adhesive layer is bent or that the touch panel

with the adhesive layer is disengaged from the jig.
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a transparent conductive filmformed on a | ower

surface of an upper insulating substrate constituted

by a transparent plastic film and a | ower el ectrode

pl ate which has a | ower electrode constituted by a
transparent conductive film5 $orned on an upper

surface of a lower insulating substrate constituted by

a transparent plastic film and which is disposed

opposite to the upper electrode plate with an air

| ayer interfposgtebet weehtlh he ®hzeonabies; an adBesiveutomatic
| ayer for bonding the touch panel 10 main body overal

tel ectdf splayin @mec bisepardb Ensuppbhro tpeat evetaber because of
therefor, wherein the separate support-plate nmenber is

athe ansplar endt ol ashickfieétan bavimg hofibexunahlakghdi sybstrate
at ordinary tenperature of 0.3 to 40 kgfcnR under a

comli tanan thet hedparetossinaat | anal asdtdedcisbd? ahove and
According to a second aspect of the present invention,
thec£uds Pf ovtelesinal t ootbxpanel ritdian adhesilleakayee large
according to the first aspect, wherein the separate

SR + 10l & e oFebee itHueH rpmsPRS enthepl psteentel f foreign
having a 20 flexural rigidity at ordinary tenperature

Ofafltdrd 0 Subnkghene qunder o cand tidigt haf athe electrical
cross-sectional width b is 12 cm According to a third

a§@§§éciﬁoﬁrﬁbéﬁfﬁ@”ﬁakn&gﬁééOﬂccﬁfﬁéﬁcbso@rQﬁbﬁedeaormation
touch panel with an adhesive 25 | ayer according to the
fErst @heSerant aspact atwWher edubdtheate 8is 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, although 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

passed the electrical inspection process and the appearance

inspection process, there is an issue that, because cf the
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adhesive layer is constructed by an acrylic adhesive

| ayer, a core nenber of polyethyl ene terephthal ate,

and a siliconbase self adhesive agent layer. 5 Brief
Description O Drawi ngs These and ot her aspects and

features of the present inventéon wll becone clear

fromthe follow ng description taken in conjunction

with the preferred enbodi ments thereof with reference

to the acconpanying 10 drawings, in which: Fig. 1is
gestdwonal s vi swashowsneral t outthl plamebswi t Bhan adabsi v@lexural
| ayer according to an enbodi nent of the present

imveindditon, &g, tReibigh seendanhl ivieafshbei hguahtpabhl, some
panel 15 with an adhesive | ayer according to the prior

ardgd Fngy 3oés aprddetd omal thieewshohi mprelst dueinfiertdre time
the separate support-plate nenber of the touch panel

whd o theshadlhpshge draybrriagcotlo ngime tafeeenddi nemipping and
the present invention is renoved fromthe adhesive

hayerl abHe 2@hchihen icheoratdhesheediapéayl swhitdde, resulting in
attached to a display: Fig. 4 is a sectional view

shoi e ecd owah @enets Wwihb an athesibemdsayef abeormiiaduct or
to a nodification of the enbodi nent of the present

| ARt i oms ] ange b Giobat Sorss sect | ahal  tirewsphawnng aonductive
touch panel 25 with an adhesive |ayer according to

appimesr s f L ¢rel on of 9 the enbodi nent of the

present invention.

Accordingly, an object of the present invention
is to provide a touch panel with an adhesive layer which
solves the above-described issues, and which is free from
any obstacles in the electrical inspection process or the
appearance inspection process before shipping and moreocover
which 1is prevented from any occurrence of functiocnal
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 0Of Invention

In accomplishing these and other aspects,
according to 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
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Best Mbde for Carrying Qut the Invention Before the
description of the present invention 5 proceeds, it is

to be noted that |ike parts are designated by |ike

reference nuneral s throughout the acconmpanying

draw ngs. Herei nbel ow, enbodi nents of the present

i nvention are described in detail with reference to

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

rai tr Hosyar@ntenohdscanvappéin ixuired np subkiwer esugface of
an upper electrode arranged at an inner surface of the
uppelppB8suliasungtsthssubbe rated eoloneruiatsWiat&angransparent
substrate arranged so as to opposite to 15 the upper

ISk 8t & NP Bupsif@te Lowdr aclevercdkepliabdewhichnged a lower
at an inner surface of the |lower insulating substrate

4 1 - PPPAS| L@t § e diPP By electyredspdrehtan cantdulcdyisre  film
i nt er posed between the upper el ectrode 3 and the | ower

et ©ehE @U8n S anB udpdeuhersicded # apeldwert ightl yc20g substrate
bondi ng peri pheries of the upper insulating substrate

2-3gh- 1 PerLaWery | Sulahispe subst paket4ct Eigach ebderyhich is
9 an adhesive l'ayer arranged at an outer surface of

theshoves BF@HE@EE”QOS%H@Wﬁﬁ?bﬂnef@@kﬁ&ﬁé‘ﬁE@@éaweth an air

support-plate nenber arranged on the adhesive |ayer 9,

the éf?pi‘ﬁé{a? 22:3UPPeLteR! Bhe BREBERORAW;Ng both of a
funttion o g 10 separate sheet and a function of a
suppor't plagg. adhesive layer for bonding the touch panel
main body overall to a display; and

a separate support-plate member therefor,

wherein the sepérate suppcrt-plate member is a
transparent plastic film having a flexural rigidity at
ordinary temperature of 0.3 to 40 kgf+-cm® under a condition
that a cross-sectional width b is 12 cm.

According to a second aspect of the present
invention, there is provided a touch panel with an adhesive
layer according to the first aspect, wherein the separate
support-plate member is a transparent plastic film having a
flexural rigidity at ordinary temperature of 1.5 to 8.0
kgf-cn@ under a condition that a cross—sectional width b is
12 cm.

According to a third aspect of the present

invention, there is provided a touch panel with an adhesive

layer according to the first or second aspect, wherein the
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Here, the general purpose-separate sheet of the

adhesi ve | ayer only serves as an adhesive prevention

bef ore adhesion, and then it is unnecessary to have

such a 5 thickness as a plate-like-large thickness of

the present invention, and thug8, has no support

function. Therefore, the separate sheet of the prior

art is greatly different fromthe plate-like separate
support-plate nmenber of the present invention having

t hdhsspperlafemcis orondOrThéetobghapanelyhichaghesive layer,
adhesive |l ayer shown in Fig. 1 is a touch panel wth

an adheshwebényef wolpathypanel terephbbdyaoe, wangha silicon-
i ncl udes: an upper el ectrode plate which has an upper

ebeetr sder Jadfieai v¢ angpatentyeonducti ve filmformed on

a |l ower surface of an upper insulating 15 substrate 2

made of a transparent plastic film a |ower el ectrode

plate 3 which has a | ower electrode 5 of a transparent
conduet be¥eckibm éorordpeawanggpper surface of a | ower

i nsul ating substrate 4 made of a transparent plastic

film the | oMeseel &6k ogenpt at eshetty dirspostshtures of the
opposite to 20 the upper electrode plate with an air

| 3¥8E5eREOV] gech hrirmeen 1he rleely odesarantasthestive following
layer 9 for bonding the touch panel nmain body 1

oMekaklpt9ohhe tdikapl ayi®0 ebnBugict3onandiixtsepanat e preferred
support-plate nenber 10 therefor, where the separate

SUpBBKt nRhate fRabess 104iha fépnsdent 25 glastddompanying

filmhaving a flexural rigidity at ordinary 11

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 to 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 wholly 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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tenperature of 0.3 to 40 kgf~cn2 on condition that

the cross-sectional width "b" is 12 cm Each of the

upper insulating substrate 2 and the | ower insulating
substrate 4 of the touch panel main body 1 5 nmay be

given by using a transparent ppastic film of

pol yet hyl ene terephthal ate resin (PET), polycarbonate

resin (PC), polyester sulfone resin (PES), polyarylate

resin (PAR), norbornene resin, or the like. It is

note dertrad irtdret upPerhe nsubaenngiswast rate 2 and the

| ower insulating 10 substrate 4 may be provi ded each

in anmltilayered structure. The upper insulating

substrate 2 and the | ower insulating substrate 4 may

apps optddd efyr beaseyieachut otlee t theknessnof 75 to 200

um Further, the upper insulating substrate 2 may have

a hard coatpdayes koMl OtridtSidropofdS tiy facesent invention
Avai |l able for the hard coat |ayer are inorganic

et &k d@dS, SUEhias t3i [exXanre dpsmatesiite pParvsganeCdesignated
materi als such as acrylic-epoxy or urethane base

ther et t kG dRSids umaialsat ehkasghrhnl octeabbecompanying
resins. The thickness of the hard coat |ayer is
appsppidately about 20 1 to 7 dun. Also, the upper

insul ating substrate 2 may be non-glare-treated at its

top surfacesdpL: PHEYSN | ALK APLt Sabrr ehkeglie@BntThBvention
treatment is |nplenented for exanple, by dip-and-bunp

NREDI QL HOr B £HANSPYIRN 1| ARl 6 R8SEe MBbeEhal a@bopanying
hard coat |ayer or by m xi ng extender 25 pignments or
f&if@wﬁﬁtﬁé' cl esfh(éfré' LA QhoghUm N armd herdldides, 12eference
|nto t hard ‘coat |ayer. Materials to be used for the

fi'lﬂec’PQI ent %E' l\ée 11(61!1 Lonbe ysed, fBBdS/he ZUPLE’@IEotes an

ectrode 3 ower ectrode 5 I nclude: netal

oééaggf' §H§Gl§%1g'g Pa?b J ndi ym %;ﬁlj’;% BNLLEPHYe arranged

ZI NC oxli un1OX|de or netals
such , , u
o#epa Ia%ﬁ%g1s$ g%ﬁ%ihggﬂgﬁg $%ﬁ%%r%ﬁ%ﬁgégl??a%gggggﬁge 2r 4

angg %J:V§nslullg%lln% % \ff%fe“ ngée.rr%%ggsoc{ é’gcggr\é? ogpiaglte to

deposi'ti on process, proc ifon p

P D LA 1 A, 850y ol SR olsfrone
oararJtrQr? (leclike ngre fornr?rgeron stLpreface 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 layer 9, the separate

support-plate member having both of a function of a
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el ectrode-si de surfaces of the upper electrode plate
and the |lower electrode plate (not shown). Materials
of the 15 circuits may be given by, for exanple,
pastes having el ectrical conductivity such as netals
such as gold, silver, copper, 1@r nickel, or carbon, or
ot herwi se by already known materials. The nethod for
form ng these may be sel ected from anong screen
printing, offset printing, gravure print, 20
fdexopaphsice Pt i ahdng DincoOideroprantiupgoptopésse.
phot or esi st process; brush painting process; or the

like. It isgapégedthbatgdikadippelirgbeeteegerptat ehaet of the
the | ower electrode plate are, generally, spaced from

e PINEer 1 HYe BPEEEY Sséhvés Showay hanhaedvenptbBeention before
surface of the 25 upper electrode 3 or the | ower

ed@cddodie, 5 soat hated heit 13 uppelelaginpdadd apfe hesuch a
| ower electrode 5 wi |l not make contact w th each

ot es Kt Os &f fa%Cté'ab‘ia%’é IARUL 1URYel BHDERSSSHY offl NGEE present
or pen or the like is exerted fromon the upper

eix?\?ér[‘@ij@npl ahe. tHig,spacersoca P%&btﬁﬁr{@@léﬁy S Therefore,

formng a transparent phot ocurabl'e resin into mnute

dois Q%pQQQtt%pré}&eeS@ ot RBEW S8 o f hg rEPAGET §r8BY1 Pedifferent

glven by form ng nunerous mnute dots by printing

SHASES e T BELOLL ! LD Space e 0PLEL bepako or
g?g%%a%g gﬁﬁgnpggﬁ LafvgLathet QubpE ¢ $Rhay 29 may be

The touch panel with an adhesive layer shown in
Fig. 1 is a touch panel with an adhesive layer a touch
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
substrate 2 made of a transparent plastic film; a lower
electrodé plate 3 which has a lower electrocde 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 dispcsed opposite te
the upper electrode plate with an air layer provided
between the electrodes; an adhesive layer 9 for bonding the
touch panel main body 1 cverall to the display 20 of Fig.
3; and a separate support-plate member 10 therefor, where

the separate support-plate member 10 1s a transparent

plastic film having a flexural rigidity at ordinary
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adhesi ve sheet forned of a nultilayered body of

sil i conbase adhesi ve agent

| ayer/ pol yet hyl ene-terephthal ate core nenber/acrylic
adhesi ve agent |ayer (See Fig. 5 described later), or

by a silicon-base adhesive agédnt |ayer alone, or 15 by

an acrylic adhesive agent |ayer alone, or the |ike.

The thi ckness of the adhesive | ayer 9 may

appropriately be set, usually, to 20 to 100 dun, Als
thRRemeEive [dyef -9 H&s fRe EgﬁéFﬁteQQuﬁRﬁ§£E+%?e that the
menber 10 therefor on its one surface that is to be

soroee ovek hprat ovidien dikpl &y 28. PO After the

separate support-plate nenber 10 is renoved fron1th8

adhesi ve | aeeh 9ot aghghgweitn Implatinhesurdde < and the
| ayer 9 is bonded overall to the display 20. A ,

chewact brsetating sweserdodi AeAf &het ReUpheBaRe! main body 1
invention lies in that the separate support-plate ,
memperod 0 @bvers DV r arsipdr et FIRESISRAGSNM Radstd @ film of
flexural rigidity at 14 ordinary tenperature of 0.3 _
tmo UPe kigftene oerephtihalahet hasint d PEFdssPreérEprsRgRate resin
width "b" is 12 cm The flexural rigidity of the )
separ at epslippot ¢r platledameberesin | s(BBHrespedvagylate resin
nmodul us of elasticity in tension x | 5 (geonetrica

moPER} , ofiorherhiene (casin) oranbte ilnkehe dhsésohoged that the
rect angul ar-shaped cross section of the separate '
suppert phatatenperslstexpeesdedarad Ithegedwwtari calnsulating
nmonment of inertia) - bh3/12, where "b" is the wdth of
theberessesect i any( cie anpkdhi'désd tbhechei ght eof mudtilavered
cross section 10 (cm. The term "ordinary

t epperatvee”, Thef erpdro idkilbating substrate 2 and the lower

insulating substrate 4 may appropriately be set each to a
thickness of 75 to 200 um. Further, the upper insulating
substrate 2 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 organic
materials such as acrylic-epoxy or urethane base
thermosetting 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 treatment is implemented, for
example, by dip-and-bump machining a transparent insulating

base material or a hard cecat layer or by mixing extender

pigments or fine particles of silica or alumina or the like
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25C. In the enbodi nent of the present invention, it is
assunmed that even if the cross-sectional width "b" of

the separate support-plate nmenber 10 in actual use is

not 12 cm a flexural rigidity value is obtained

according to the 15 above-showZ expression on the

assunption that b = 12 cm Here, the reason why the
cross-sectional width "b" of the separate

support-plate menber 10 is 12 cmis for expressing the
fieker e haidi¢gabf Laher separat e support pl ate menber

10 by the thickness and the nodulus of 20 elasticity

in tensi on MEteneahat erical . bFhe Usledkur &P giltk t y tepnsparent
the separate support-plate nenber 10 is expressed as
(¢omotwectalve i Gilmsy)Xo Kewededsior &hgstinpary ¢kectrode 3 and
tension) x bh3/12, where "b" is the width of the cross _
selne | drvwand ¢lecisodbe thelmhlude hi nkiteds)odidehe sgidssas tin
25 section. Therefore, if it is fixedly set so that _
bok 2d@ | anditf "oatder damde mainyh didd, t K ndenewd drut ocadmnium
val ue of the above expression, then the flexura
rogidét yoof IThe sepaeatéssappbréspbald, nedbBeeriocopper, tin,
be expressed only by the thickness and the nodul us of
ehaskéTj t wliumitensi oarofpdlHeadE umat er iTle Teéhodashrr offorming
the ordinary tenperature is that the exam nation
etNEsoNAEAhspAdehiie deamad tigreo Pl iats ons empivieanient ther use of
renmoval of the separate support-plate nenber 10 is
ovdi-nanydepykienaRntprddeaase sl dihiatg theocess, 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 plate (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
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10 nodul us of elasticity in tension of the material of

the separate support-plate nenber 10 and the flexura
rigidity thereof are changed by environnment

tenperature.). It is nore preferable that the separate
supportpl ate nenber has a fletdral rigidity at

ordi nary 15 tenperature of 1.5 to 8.0 kgfcm under a
condition that a cross-sectional wwdth b is 12 cm |If

the flexural rigidity is below 0.3 kgfcne, there is a
peesithi¢leytrhde Bharsafbedefedds aserfredaventiidialnot make
touch panels with adhesive |ayers m ght occur. 20 '
Alsd,adtf whéhf | exgnalobtiegi diey dEfentata®d kgf chpout until a
there is a possibility that the touch panel main body
Pragghtbpefbegbrt ora dear gor edtent ke tilse esedregh iforprof on the
the separate support-plate nenber 10 fromthe adhesive
lupperr 9e leeduloidengplatdef ecThesunaesrococary ebpee offtained by
cracks of the 25 transparent conductive filmor the

|fdenidn ar derartsparebf shwiedguessle ereoinenove tienute dots
above issues, the norepreferable range is 1.5 to 8.0

kgf coRoaspdesesished abiowesBye sethiengspdeefd exayaloe given by
rigidity of the separatesupport-plate nenber 10 to

Wi diiihd hevalkorrstent haaed datwe kbt hertiatchgpamedbcead s h The
an adhesive | ayer becones one which isfree fromthe

I 18SiURs: that tMeubaO6EUL s Nngéherel 8ol r 2cabi bspeati on

process and the appearance inspection processbhefore

shi ppi ng. Morige spaBkEi §al L¥yeirn ot M eligoidieg@l the touch panel
i nspectionlOprocess, since the use of the separate

SHPROr boRlatie psber10chavhag & ddexprab mbgi diet Yyiven by an
within a specific range asdescri bed above enhances the

rigi sl 1ye oknlhe producd as awhwheriibybesamesdsi gt ysilicon-
achi evable to automati ze thei nspection even in the

Casee of gsharied usg-pt NG LITAL A HPIaCK ttehthalate core

automati c i nspection machine that hasconventionally

%ﬁ%@:é‘ﬁé’cﬂ?ii&%@iﬁe@%@%‘ Sagcgnﬂ( i ifﬁggkas(%%ter Uetdr €5 described

I's, during the process that e touchpanel with

ap, adhesi ye ﬂagygrsﬁ%i@HﬁhﬁgﬁQuédh@sﬂ}% agent layer alone, or
side-facedirection by a pusher, it never "occurs’that
glgge%rguggrﬁ??fsl g?ﬁ"agEv@nagglﬁnQS;L]X?eEalé@Bnb% Bentner like.u The

aged"tromthe jig, a ght “occur In'the prior
ol STt 7o b PR BT P RLBe: SnmRdoRPRESREF25ERY, o *=t
S%SS&E? 7 S| Bc%ot r{:eo“ﬁé(glﬁl%{. of A&g% prtqgé"c&ttd}?ec‘s?vg\h?é er 9 has
[ a%cea 50

en by t he" use t he Separate support-plate

nber. 10 _havi ng.a flexural ri. gidit .18 ;
SPERT Febdrange Sutbes Erbdte Jpohet T EL P HLERRR B it ome
t he presence of .foreign tters such u the. Li
ofu¥ﬁ%c%l é%taﬁ caf itﬁsgoeec?%ﬁﬂgﬁécrﬁ‘ﬁeer%faﬁsgét gcglel o%le%bgay 20.
i psul at | substrate to be gently flexed with,
LRebPBsahE SFPGCANS IR o SUT UeFOTREE i DR tRaf SFRYeS from
| owerinsul ati ng_substrate is l.ocally protruded al.ong .
t PES t GRISGHIMA t SPYSFovir d2Bhe Rer “Phsii Gt ing e~ adnesive
substrate, as ni%htoccur in th rior rt.2®s a result
ot2¥®Fs? HPsPaee 9i8ﬁ§5§lhotPhgh n&&SRLEdn 20r t he
linearity are elimnated, 10making it inplenentahle to
execut e theAeFQéFﬁFESFFﬁ§6€cP¢oﬁgﬁr §§lEﬁP§i8g Ehe present
cl ean room Al so, since the rigidity of the product as
ahRBERtiGneARSAcdR BPathéhgseepprafte seppositepiate member 10
support-pl atemenber 10 having a flexural rigidity . =
Wi hantaaggaemm@mﬂaﬁgéCa513@séﬁw FAMEXIRd wHegity at
touch panel is neverwarped even upon occurrence of a
warp of the upperinsulating substrate, as m ght occur
in the prior art.Thus, also in the appearance
i nspection process of Newton'srings or the like,
correct decisions as to conform ng or20nonconform ng
articles can be achieved. Further, since the rigidity
of the product as awhole is enhanced by the use of the

o, s Y
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18 never occur even with sone |oad applied to the

touch panel during the time before shipping or during

the tine after the shipping and until the nounting

onto the display surface. 5 As the transparent plastic
filmto be used for the separatse support-plate nmenber

10, for exanple, polypropylene resin (PP),

pol yet hyl ene terephthal ate resin (PET), polycarbonate

resin (PC), acrylonitrile resin (AC), netyl

net dacs y¥ at @mpe sd tyneaeo EopoByner 4Pegud, cof ¢hecbhiétion that
are usabl e. Because the separate support-plate nenber

10t é s ddomal-dsecrrammead andithhr bish away 12l owvmpri c&theonds exural
such as PET, PC, PMVA, or the |ike may appropriately

bei gs@tty Theft htekneseeirdte seppaitemuppor tmehlate 10 is
menber 10 may be freely selected unless the flexura

ré%ﬁééé’e&‘epéétsmfo&mu]s's the fanggeipgryande. Ase®iton x I
exanpl e of specified nunerical values of the separate

suppenttPled e nenber 1@ fHdriedsanpe€) )a pelgcalbotRtecase of
resin can be used which has a nndulus of elasticity in

t§n§é@{:‘aﬁ’ u é‘;laé@c?’&@@ggf kent)onac20thbi ekpesstef support-
0.025-0.12 cm a flexural rigidity of about 0.37-40

Oﬁia’é@'ﬂ nd¥HE Pigferabbyestbg resi i hagednéPekaessm@fent of
07 cm and a flexural rigidity of 1.58 .0 kgf ~

Cfﬁerlcﬂ ddi tion:4 f thesurfgee sof the Qﬁhﬁﬁ‘hV%ﬂ ayeE cross
to be bonded overall to the display 20 has a strong

@E@Sﬁ' Vecmé 'H:rfd oRnef of s exaEples: (%H‘t the acry! (':ﬁoss section

Resi ve ayer 9 Is provide as shown in Fig.

4’(01‘?{ Sepaﬂ% eiféﬁRPO“'torQiﬁIaef DAY NOreffRlrs to 20 to

e, a silircone rel ease 1l ayer 25 ormed t hereon

‘;:%’ ?el ngr{ f&?éegﬁfa%lﬁ%'n% &t e@ﬁ@ g%%%%q 15nventloré, it is

ernore, as S hesi ve ayer

nQ%sBSeaogﬁggggﬁgglbeaEh?CE%bﬁgsggEE?{&%&Lﬁg@gjga“ba of the
separate support-plate member 10 in actual use is not 12 cm,
a flexural rigidity value is obtained according to the
above-shown expression on the assumpt}on 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
elasticity in tension of the material. The flexural
rigidity of the separate support-plate member 10 1is
expressed as (flexural rigidity) = (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 crcss

section. Therefore, if it is fixedly set so that b=12cm in
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pol yet hyl ene terephthal ate, and a silicon-base self

adhesi ve agent layer 9c. 10 In such an arrangenent,

the use of the silicon base self adhesive agent | ayer

9c allows re-release of the touch panel main body 1

fromthe display 20 for easy mai ntenance. |In the above
arrangenent, the non-rel ease acrylic adhesive |ayer 9a

is included therein, so that 15 either one face of the

| ower surface of the touch panel main body 1 or the
upperrdandaceivh tlife df sphay 2crdmaieospueilficedfasthe above
the re-rel ease face. The size of the touch panel wth
tdwpradheizinve |Byer cbhrst flakedads destdibed @abovée sseparate
for exanple, 100 20 mMmx 75 mm 80 nmm X 60 nm 50 nmm X
dpprtorp Tdtee | itkenbdMOriki ngarxaimpl e eRpr\Wsseda D23 yduby the
thick PET filmused as the |ower insulating substrate,
arhiovete £f eghfodeemadelofun OF O21astthiick 1iFO fddshavascf the
formed on a top surface of the PET film 25 by

siutderdng, by which a | ower el ectrode plate was 20

" provided. On the other hand, with a 200 umthick PET

filmused asnhéhecdpper dnsuhat idSUDsYr akepeaBtupperis that
el ectrode made of a 0.02 umITO filmwas forned on a

botd ora:siitiface of tdisrRehddim BnasputHeer ragoviyighbpbration
an upper electrode 5 plate was provided. Further, the

Sah BEShidnt hecypperehdosl atbpg eubst Eaparather sufpdrt-plate
the surface on which the

member 10 is ordinary environment (Please note that the
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.).

It is more preferablie that the separate support-
plate member has a flexural rigidity at ordinary
temperature of 1.5 to 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 Qith adhesive layers might occur.
Also, 1f 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 member 10 from the adhesive layer 2,

resulting in defects such as occurrence of cracks of the

transparent conductive film or the like. In order to



upper el ectrode had been fornmed was coated with an
acryl ate base photocurable resin by a roll coater to a
coating thickness of 5 um by which a hard coat |ayer
was provided. 10 Next, circuits of a specified pattern
were forned by screen printindgén the upper el ectrode
plate and the | ower electrode plate. Thereafter, the
upper el ectrode plate and the | ower el ectrode plate
wer e di sposed opposite to each other with an air Ia¥er
i see bpsednberaeeiict haespet r ddes, aodnd ifgi¢Ho The more
el ectrode pl ates were bonded together at their

peré phezkl e poatgensswi t h o 5. Ankofii 6k° desibies st degd above.
tape. Thus, an 80 mm x 60 nmm sized touch panel main

body was obBgi setltiWgi tbea fRE@xfirtan halddlay foExthal separate
rigidity at 20 ordinary tenperature of 2.9 kgf-~cnR

uhaeso theptondi hemnsrof 0 att hivtkhéss tbe 5dOvduneandoaed range,
cross-sectional width "b" of 12 cmwas used as a
separateclsuppnel - piab eaneadiee s i vhel e ywars bpcowedednagn which 1is
adhesi ve | ayer nmade up by sequentially stacking on one
stiréace richer ent d séeym tidck waidliconebase isel fh@5electrical
adhesi ve agent |ayer, a core nenber nmade of 38 um
thhekect2dn’ malowihyhede tier epbpkalrahes ahtspe@fiam process
thick acrylic adhesive agent |ayer (for exanple, see

Fhafose. sihhppifiyltil ayered fil mwas bonded overall to

the | ower surface of the | ower electrode plate of the

touch panel yaRkn i 13 ey 1IRBansnoftHhec pdbesiyel inspection
| ayer. Thus, a touch panel  with an adhesive | ayer was

nBEs-8Ps, (GoARAr 8hkvVasEXafptBelkepatrateh spapelr twiollla tan member
adhesi ve | ayer was nmade in
10 having a flexural rigidity within a specific range as
described above enhances the rigidity of the product as a
whole, it becomes simply achievable to automatize the
inspection even in the case of shared use of the cassette-
rack tvpe automatic inspection machine that has
coﬂ%entionally’ been used for touch panels of film/glass
structure. That 1is, during the process that the touch
panel with an adhesive layer is pushed out in the side-face
direction by a pusher, it never occurs that the touch panel
with an adhesive layer is bent or disengaged from the Jig,
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 1is enhanced by the use

of the separate support-plate member 10 having a flexural



10

15

20

25

the sane manner as in Wrking Exanple 1 except that a

PET 10 fil mwhose flexural rigidity at ordinary

tenperature of 0.0038 kgf~cnR2 under the conditions of

a thickness of 50 umand a cross-sectional width "b"

of 12 cmwas used as the separlate sheet. The touch

panel of this Conparative Exanple 1, 15 because of a

smal | flexural rigidity of the separate sheet, showed
occurrenc a of considerable problenms in the el ectrical :

i mpedi tvn Witddes sa asyechid igppsargaces napeekibgd above, 1t
process before shipping, as well as functiona

deteet oparions thae tthcdamdesencehefpiodecgndurd Fge¥hesuch as
time 20 before the shipping or during the tinme after
thesshoppthg abd befone éischbeinglmbnapedtspnompléine causes
di splay surface. In contrast to this, the touch panel '
ofh¢ heoker einsnbavbnki sigb Eraapeett, bbygehtivefofxgd with the
|arge flexural rigidity of the separate support-plate
nesdelt shiowedcuorenobl es bikd 2%efdwsdign that the lower
Conparative Exanple 1. 22 The touch panel with the

atthesi yeihgyeubatcatdi hg Loctheé yppesentidedvedbingn,the foreign
havi ng the constitution as descri bed herei nabove,

produees tihevdal | enengipws ki ngefifedcitrsy  Sublbataics, as might
according to the present invention, since the separate
s&pRart 1pl ahe penberats. gi menabyehe tt banshasentuis-decisions
plastic filmhaving a flexural rigidity at ordinary

t gapeFat wree ofindu3d att@ o040 kaf ~enR oniwemntdity orandhate tieinated,
cross-sectional wwdth "b" is 12 cm the rigidity of

thgx1Qgpr oguct iapl2mehelalis emrbancedebyté he dise ofelectrical
the separate support-plate nmenber having the flexura

rigEgby iWht Bi-acbhe spesifieC or @nganagodascri bed above.
Therefore, for the electrical inspection process, it

becones si mphek,t o A OMRze rlikg diRgPest | ameeVeRodlict as a
the case of shared use of 15 the casSette-rack type
aytQrRt iiG INFRELIOR yBAE Neskhdk the separate support-plate
member 10 having a flexural rigldity within a specific
range as described above, the whole touch panel 1is never
warped even upcn occurrence of a warp of the upper
insulating substrate, as might occcur in the prior art.
Thus, also in the appearance inspection process of Newton's
rings or the like, correct decisions as to conforming or
nenconforming 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

conductive film cr the like due to the bends of the product
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has conventionally been used for touch panels of

filmglass structure. That is, during the process that

the touch panel with the adhesive layer is pushed in

the side-face direction by a pusher, it never occurs

that the touch panel 20 with time adhesive layer is

bent or disengaged fromthe jig, as has been the case

in the prior art. Further, with automatic or

sem -automatic el ectrical inspection machi nes of other
systefaspcsincevehewlityi didne dfoacherprldcattt@sthewhobgh panel
i s enhanced by the use 25 of the separate

SEPPOLE - phat & imenhies fhaei G itdpe nkl exwr airin23 tligi ding after
within the specific range as descri bed above, it never

ogear sskgbiride sHesancei df oy emgundicer orsuch the  display
dust on the jig of the electrical inspection machine
caysescihe lower insulating substrate to be gently

flexed with the 5 result of occurrence of such

def or mat i onp g hat ot herheuesrémsupabkR@csubisimate ks used for
| ocally protruded along the foreign matters toward the

UPRET ingiyattdng §H9?5E%L§la@§ Mpghdoecun oi,n ther example,
prior art. As a result of this, ms-decisions as to

nglbﬁ§5%9lél‘?@ Okstihe Ipmearpd Vo, edindn pakeghth@late resin

Ing 1t 1 nplenentable to execute the electrica

| nspegt i B}?é?xgﬁéﬁa@ét side 2 pd@an £0PP ofuethee, resin (AC),

since th Ity of the product as a whole is

ﬁ@%gg?eﬁ\elﬂﬁaEggﬁé%% of EE?réﬁQaﬁﬂF%l‘?H@E}_‘)rﬂéﬁr@l €or the like

avi ng exural rigidity wthin the

fﬁgt%i fljs%b:h%.ran@@?g'ﬁsge%%rei AbQve, sifpHevep1 968 UkRmber 10

occurrénce of a warp of the upper 1nsulating

SYBSELALS ) GASRSLAC MIOLE LOHC BN Ch P % MBI Ribs such as
prior
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
the foregoing range.

As one example of specified numerical wvalues of
the separate support-plate member 10, for example, a
pclycarbonate resin can be used which has a modulus of
elasticity in tension of 2300MPa  (23460kgf/cm’), a
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-cm’. In addition, if the surface of the adhesive

layer 9 to be bonded overall to the display 20 has a strong

adhesive function (for example, if the acrylic adhesive
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art. Thus, also in the appearance inspection process

of Newton's rings or the |ike, correct decisions as to

20 conform ng or nonconformng articles can be

achi eved. Furthernore, since the rigidity of the

product as a whole is enhancetd¢by the use of the

separ ate supportpl ate nenber having the fl exura

rigidity within the specific range as descri bed above,

it never occurs that 25 cracks of the transparent

cendurct Bveifi Ipwroviddd) | i les daBown24ino The. beéndsaofseparate
t he product never occur even with sone |oad applied to
theoatetp Jpanel membieng 1 0e hbivibmobef 6pe sdwpmpig, or silicone
during the time after the shipping and until the

nulddsRg longer t e dospkdy taerbane fofr Adimonghrédied for mold
present invention has been fully described in

cnecdd ars Wdddt he preferred enbodi nents thereof Wit h
reference to the acconpanying drawings, it is to be

noted that marilasnehenges asiow®diifi ca@tigonsSar ehe adhesive
apparent to those skilled in the art. Such changes and

10 i inGaf i Scad £ f0cbed ungedst odyasci aghedede layer 9a,
wi thin the scope of the present invention as defined

g.v@5 t her appgBoded rcl aiyrs upbessckbapidepardr t heg ef paAthickness
pcolyethylene terephthalate, and a silicon-base self
adhesive agent layer 9Sc.

In such an arrangement, the use of the silicon-
base self adhesive agent layer 9c¢ allows re-release of the
tcuch panel main body 1 from the display 20 for easy
maintenance. In the above arrangement, the non-release
acrylic adhesive layer 9a 1s included therein, so that
either one face of the lower surface of the tough 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 1is, for example, 100
mm x 75 mm, 80 mm x 60 mm, 50 mm x 40 mm, or the like.

(Working Example 1)

With a 125 um 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

by sputtering, by which a lower electrode plate was
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t CLAIMS1. A touch panel with an adhesive | ayer
conprising:sa touch panel main body (1) conprising an
upper el ectrode plate which has an upper el ectrode
(3)5constituted by a transparent conductive film

formed on al ower surface of alOupper insulating

substrate (2)constituted by a transparent plastic

film and a | owerel ectrode plate which has a | ower

el ectrode (5) constitutedby a transparent conductive .
fatamifdeded on &heuppbersbehdee 0ot & | PRerim nsd gk FET film
substrate (4) constituted by atransparent plastic

fided andthhi cbpes dnspdsédngpposisieraty heampgeper electrode
el ectrode plate with an air |ayer (6)

inntcir pos edbét. et HET®e| £Cim odes; doraditesinve: |lagetog9purface
for bonding the touch panel 15mai n body overall to a

disptiey PRO) Fiandadysepatake isgppdrt -ywhatle aenpeperf 168)lectrode
therefor,wherein the separate support-plate nenber is
aranspasent ppbasted. fi | Fubakkng athié exsurdlacel gbfli thhe upper
atordinary tenperature of 0.3 to 40 kgf~cnR under a

congli1d o2t babsa reresotIrnt i thah Wik hsbriscd2oemwhich the
A touch panel with an adhesive |ayer according toclaim
Lipyher €1 &ct hed s epad abees Uppphédplakecornbearwith) ahsacrylate
transparent plastic filmhaving a flexural rigidity

al pe i gﬂﬂ{dfcdcﬁiMJ?é Ukeseh lbd td & kgkoaRErungder a coating
i

a25con ion that a cross-sectional width b is 12 cm

26 FxAedoush papgl Wi tibhasnhagdhpsi-vecbayenageeowdngrovided.
to claim1l or 2, erein the adhesive layer (9) is

apst I Uet e bysapragr yhi&i adbhgspyechanele8arorne80by screen
menber (9b) of pol yethylene terephthal ate, and a

Shi{censbasgyself 5 é%@'@]?i V@l@Q%BBdEaKFEaG:QC) and the lower
TTREGNTINTI R TN ZI N@ NN T/ NE@N N, 2/ N, 2/ NF]

@%%%%ﬁé%té?%%'\" 1% }é%géy; ZENE] iNberNeZENOr563Re4te and

ca] calJ ca] ca] ca] ca] caJ ca] ca] ca] ca]caJca

%g@% ?%ﬁ’%ﬁfﬁ%‘?@] gaheal calkal gakpakeal cabealitd c8o each

Lidrtl iLd .
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cal ca .

;%11@-- é%%w%%}ﬁ&tmﬁ& SO 5 A e B el
cal cal cal cal cal.cal.cal.ca] ¢ c c al.c
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c X ~ 0 - "<}xsnid.Z]c

cal'éS] c&qfcafta ]fa% afth] €47 €9] Y c%?%%?cgfgﬁ%cg%dy was

cajca ca%ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]pa!"<<<e<<<:::

>$é§%L99.@hApAAABCBBB+CRCCDDEEFGFyF}xsnld_Z]ca]ca]ca]c

a] ca] ca] ca .calca cal.ca] ca] calca] calcal calcalc .
a%ca%ca%ca%%g%gﬁ%6%%%g%é§¥€h%gﬁ]&Q%y#%F%géﬁ%fﬁéFF&%?%%lty’ at
I 1 INKK=L~LLLLbMAMMVBN} N P} xsni d Z] cal,ca calcal.ca

| CEfLRFEY] EATRSFRATE gril €4] a]9%: 5]9’?:;{]%% 85‘}:‘85% gg]L'c 5%8%1%& ons of
ca] ca] ca] ca] ca] cal.ca] ca] ca! P/ \ * h] aa”bb .

L] e Lo acaRestesPPl Fhannd 2] CAPaaT EAFEAFER A Bl cafe oF 17
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calca]calcalc
a%@a%’“éé% dJaﬂ]%% %%% éa]!sfeﬁa]&@@]iﬁn]rﬁﬂf%?%l 1}'(49&4% @‘ﬁ%‘?ﬁ}m%}‘?’?re was
op: q gcqq8rrs}xsni d_Z] ca] ca] ca] ca] ca] ca] ca cakqa] ajca .
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]ca]ca] ca] cal s\ss@ |t cuuuu. vhvvvwDxxxxyyyfzz{={{']| $| |

| PR" o0 x Shird 2Zjec ateareaf c & céPcd}IE’sa]t@é]cX‘a] shltequapeas selt

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ,

| edleal Vi) mgent~kaxgyyf 2z{cF(¢ | Plemder "Madg xshi F&7] em thick

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] c] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca

.>bCpi ' 10%4] & ()-'0V$10% | & ()- SOpl0%t| & () -

#10% | & ()-010%4 & ()-1W0% & ()-R-\=9-M 10%| & ()-!g

, SH$10% | & () -

T, SHPI09%R ()-) pFl0%| & ()-!]| $10% | & ()-&S'10% & ()-. S

TUVXXmbCf 10%4| & ()- 104| 104| 104|1C9$10%}| & () -
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u] COG( 10%4 & () - d1XF( &G 10%4| & () - d1) G 10%4| & () - d1XF(

&G( 10%4| & () -d1) G 10%}| & () -d1

VXA20G 109%4] & () -d1G( 10%4| & () - d1XF( G 10%}| & () - d1G 10
%| & () - dIXF( G 10%4| & () - d1V\WRIN FCXF( G( 10%| & () - d1G( 1

0%| & () - d1XF( & 10%4| & () - d1G 10%4| & () - d1XF( u] COX 10%
4] & () - d1IXF( &G 10%4| & () - d1) G 10%| & () - d1XF( &G( 10%}| &
'()-d1) G 10%4| & () - d1TUVX N 20G 10%4| & () - d1G( 10%4| & () - .
HXF Yo (Yerpritiovin e () - RKFEY 26w bR (Fhdek ~ acrylic
mVBPb( 1c(10% & ()- GLc(10% & ()-GL 110% & ()-1 104

0 e 4 D4¢ Gkt &1 eyed1XFforQ gxample, see Fig. 5)

multilayered film was bonded overall to the lower surface

This

of the lower electrode plate of the touch panel main body
by means of the adhesive layer. Thus, a touch panel with
an adhesive layer was made up.

(Comparative Example 1)

A touch panel with an adhesive 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 occurrenée of considerable problems in the
electrical inspection process and the appearance inspection
process before shipping, as well as functional
detericorations 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. 1In
contrast to this, the touch panel of the foregoing Working
Example 1, by virtue of a large flexural rigidity of the
separate support-plate member, showed no problems like

those of Comparative Example 1.
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£\ @VBPbc(10% & () - GLPb(c(10% & () - Glc(10% & () - GL- Pb(

c(10% & ()-Glc(10% & ()-GLT

SWmVBC(10% & () - GLc(10% & () - GLPb((c(10% & () - Glc(10%

"& ()-GlPb(c(10% & ()-G1 :; 22

<st xX@VBPb( c(10% & () - Glc(10% & () - GLPb(c(10% & () - GL

c(10% & () - GLPb(t upX<mVBc(10% & () - GLPb(c(10% & () - Glc

(10% & () - GLPb(c(10% & () - GLc(10% & ()- GIMNGsWnVBc(10

% & () - Glc(Tlon®YJh GrPhEt (1005 &Eg - Sleeabus gl pysslprcording
c(10% & () - GLXxX@NBPb( c(10% & () - Glc(109% & () - GLPb(c( 1

096 & e Gloq(OM& (InGPb{on, having the constitution as
<rst pX<mvbc(10% & () - GLPb(c(10% & ()-Glc(10% & ()-GlPb

(A€ 40818 ) - 1Gice 108b&VE) - GhrsWieREe ( 10% & f91lreingy gorking
"()- GLPb(c(10% & () - Glc(10% & () - GLPb(c(10% & () - Gl
ViKYRX@BPb( c( 10% & () - GLc(10% & () - GLPb(c(10% & () - GL

c(10% & () - GLPb(

pX<mVbe ( 10981841 ) -iGLPb (af A4 &1 ) LGl c the% &reseBiPbia@ention,
0% & ()-Glc(10% & () - Gl

B s> The' 194w 1D & (prGR (ke B&fhe Bl ci(1 09t &eh) -by the
GlPb(c(10% & ()-Gl9t oN-> 93$10% & ()-1 pL! 10% & ()- S

i t 106 8afent B 1E094&: ()EMm 10%F&NG) - flexural rigidity at
1S10% & ()-10"O[:-> p@'10%& ()- 9$10% & () -
PSEA10YE & €dmp Sk 4 +1 08¢ &F( - 3 &BOUP&KE)~cB® on condition that
109% & ()-)*+, | [ NA410(10(10( ,|9- 10% & ()-

CAL 1094 85 {3t dS10%E0h- "BC i510% &hn() the rigidity of the
<9B10% & ()-,.D| |[: NA410 6& ! 109% & ()- 6 j'10% & ()-

POYE &) 2sSM L& (1s KnhBlBERELY) the use of the separate
109 & () -#C/ | [: NA41O uV-$10% & ()- SI)i!10% & () -
“&!@Q%éﬁﬁé&é- B0 a6 ng VBN EN8R(Fal rigidity within
S i11T10% & () -+ obW |, s1098( & ()-210(10(210(

c¥ﬁ§19%@éi%ié r§5§@%ﬁg(aéséﬂﬁﬁéd above. Therefore, for the

electrical inspection process, 1t becomes simpler to
automatize the inspection even in the case of shared use of
the cassette-rack type automatic inspection machine that
haé 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 1in the side-face
direction by a pusher, it never occurs that the touch panel
with the adhesive layer is bent or disengaged from the jig,
as has been the case in the pricr art.

Turther, 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

of the separate support-plate member having the flexural
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10% & ()- Scl0!'10% & ()-U;M|[:bW4  1098B(& ()-

S, s109B(& ()- Si!10%8(& ()- 6! 1098(& ()- 9$109B(& () -

Y 1098(& ()-}- h Lidi!|[:bU4 @S$109B(& ()- SV-

1098( & ()- : 6#$10%8(n& () - <6#$109%8( & ()-

SO ! 109B(& ()- P$LOYB(& ()-!B3"u"v"w' x"y" d#vUa

"U109%(>& () - 1s10% & ()-108(108(108( Y7$1098(& ()-
PP5109B( & ()- SF11109B(& ()- d#=Sk$$I$%[: vUs

AQ! $109X( X&' ()- @O% & ()- @OYBH#& ()- 9,10% & ()- u ,
RPN\ ) Wi EOPE0YE (SHSORBARIBMGE ag4descr1bed above, 1t
-1 S5$10%) Q8 ()-- 3DLO% & ()- P, P+$10%g(g& () -

Ay R 090G ®BS ( thapC UHk0%§8eg9nce of foreign matters such as
0! $10%& ()-M """ """ (A s(vU4 10% & ()- 6=10% & ()-

KDY (D& HY -5 16 1084 €1 € ) e 1(HO(dA( inspection machine causes
1 S5$10% & ()--5((),)))) | [:vUs ,#10% & ()-

PhH el O04ee o ) i pHA L 10GE 8L 3t r B 4 00 & ¢€) gepLl 0% &x¢Y-with the
SiT10% & ()-')*A*&+++[[:vUs | YT10% & () -

FAM 0% 87( )odcurPeBdO%oE (Juch, MY (Qrr that the lower
C 10% & ()- <VH0% & ()-+%, + ., 1,X ., vUls 6)

'ﬂﬁ@@ﬁhﬂﬁn 6utbd0P&L€) is. 18&&11ﬁ1§i©truded along the foreign
151006 & ()2 10(10(10( . 9$100%4 & ()-, % /-a--. . |[: VU4

SR A09% & ChwahPLOUE Glodar - 193&1@%1&4)5ubsﬂ;6%& ()as might
SCL10% & ()- F9$10% & ()- ..*i/0E0~0|[: vU4

0 301004 &K DY $10% ' _&h6)a. rb¥nBROUERLEYs, mis-decisions
SI)i1109% & ()- SCi!10%& ()-

§§$¥9Y6%h£9 9%%&%%%%&1)%&11Nﬂ@- Eﬂﬁ@éﬁ&ﬁ?' are eliminated,
'109& (& ()- IflO@é&.() 10 10" 10" p5%10% & () -

(Al ()~ W+ VS . ri
gt = gl De g

TSROt 2444 %B%:‘f?ﬁdes%%%%ﬁé%z 0-

6L! 1 10% & 0%
i 1094 & () - g%ulig}l%% )‘2‘% 1(?%%8{%(5;16@%%@?6 bleHE the product as a

(3%%5%%‘%%? %ng})am%%f 'beOO/.]'gH?é (Wsb7dB% Rl s@Hﬁra\te support-plate

member having the flexural rigidity within the specific
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
conforming or nonconferming articles can be achieved.
Furthermore, since the rigidity of the product as
a whole is enhanced by the use of the separate support-
plate member having the flexural rigidity within the
specific range as described above, it never occurs that

cracks of the transparent conductive film or the like due
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(10%(p& ()-1 Y (10%(p& ()-1 D (10% ([& ()-1 i
(10% & ()-1 . (10%E(E& ()-1; <<<<"<<<e<vU
SiT10% & () - 10% & ()- RAO% (i & () -
i, 109 & ()-10X( X1OX( X1OX(X A (109%X( X& () - 1<<===
>P>| [: v 10% & ()- cl0% & @U-R Si!'10% & () -
SiT10% & ()- 9%10% & ()- SI!10% & ()-P>>>mP???R@ [ : vU4
| -$10% & ()- p+i!10% & ()-R p)i!'10% & ()- W%
%@WOo%(n& ()- p i110% & () - .
Sid 10% & €1 dRAD A Ik A mApAAVEve Y 10977 82Y§R with some load
L, 10% & ()-10(10(10( 03%$10% & ()- nD3$10% & () -
R0 Rg8S ( LhAABQBBB+Ehh et U4iur gy 0L, {ime I H98g®we ( phipping
$10% & ()- '10% & ()- '10% & () -
I %o { Hrrgr QHEEGDDES|rfe v ter@ $1094 &h(ipping and until the
S& 11 10% & ()- YBL0% & ()- 6! 10% & ()- $10% & () -
1O i(n g EnGRy FERERE] $ AR 051 0£46€ . CO$10% & () -
p<7L! 10% & ()- 6510% & ()- pL310% & () -
S) 1i ! 10% & X)) £ b6&k CHHeH| pralAdhd SiMran¥f8h()has been fully
fL:$10% & ()- 6 jI10% & ()- 6#!'10% & ()-
RO (B8 ()in i dHEMEE i LidHH elthld [ pNA4tBred embodiments
SLIT10% & ()- SFi!10% & ()- S@M 10% & ()- 9%10% & () -
SHLANK &l ih €6rb10Uts th- Il KOKImba v Wl ldrawings, it is
pp5L! 10% & () - pli!10% & ()- Y¥%10% & () -
NS ERUNILHE&RR) - th YV IA%i&&¥s() changes and modifications are
hS#?!1 1094 & () -=L{L| L} L~LLLLbM/U4 6 !10% & () -
:59% IFAT &) - hd O &k )3ek! HOU &he) -aE0.10( EQ(:h changes and
| 9910% & () - bMNMUWBN} NN [ : vW4  SHI T 10% & () -
IRIQV B dd 108s! LOU & Jse 68hdOUE&LON- as 1%1&1((@(1 within the
610% & ()-NNOOOLPP|[: v P+3$10% & () -
35 TEI&H) - regérpc/‘(ighééntigoﬁm&%lﬂégfl@e'd by the appended
F$10% & ()- , F$L09%C' C&' () - GhQRRQ o
[ 0 ( 0 oV 7i ' 100/((& ()-
s PR S4) 4001005 &oﬂagﬁ%%a%%ﬁ“
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& () - FL(X) ( VWAKXXMXNXOXpX<>
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()-F1*(10% & () - FLOXXXXXXXYsS W7 >
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R 10% & () - X aaaaaa”bbvU4 / i!110% & ()- .'10%' b& ()-<

0110% & ()-10' 10" 10' $10% & ()- Q)

e$10% & ()-g)bbbcHc| cc|[:vU4 P$10%Q& ()-. '10% & () -

6& ! 10% & ()- 6 0110% & ()- f:$10% & ()-

010% & () -ccodd=ekee|[:vU4 SRH!I10% & ()- .

P+10% & ()- 6C 110% & ()- C6#$10% & ()- 6#!10% & () -

P$10% & ()-eee#tffffff|[ NA4ALO' 10' 10" . ~9$10% & () -

pS5i 110% & ()- L310% & ()- 1= 10% & ()-

@'10% & () - ffgggZhnh| [: NAAIOLAIM®S & ()-. 6! 10% & () -

9$10% & ()- '10%" T& ()- (10% & ()- L,

10% & () - nhhi tpaih | paddli 191 8h) kL0 ReE) Ve layer comprising:

9$10%<' <& ()- 60!1110% & ()- 6#!10% & ()- QL0% & () -

110% & () - j ékelolyhNie@rii 1S| habiy body0%W1s' (Jomer 19ing' an upper
“0$10% & ()- SL3!'10% & ()- SF1110% & ()- 9-$10% & () -

St daepeay [ gilde | pwhi@¥ & Kiks pidrl0%bprr 6 electrode  (3)

10% & ()- (10% & ()-4 D (10% & ()-4 '10% & () -

nesA2enentbabWy ) L18MsRatlent3" A0 (Ye T$10% BoyRed on a
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Sibke% & durficd] 49K 0 gaqqruppgery ' 1084 Ing  substrate (2]
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é@qe/‘b%r@i‘e@llb%éuwﬂlhfh[ hu4 aY 1p6kird HQ%c&rode (5) constituted
0310% & ()- pF1 10%& ()- #/$10% & ()- S 110%& ()-

%0%’ ‘%r(a)nsp\étl‘\é\fﬁvlé‘éﬂ%@‘ﬁlv%o%l&n( )eormeOUR k& (YJppdt surface
% & ()-10"10" 10" C9%10% & () -

<ZM 1Q% & {od + WORXKXY a\/&{n%msu&{:ﬂtgﬁ"@e& (. SAHN&Eee by a
$70% & ()- SM 109% & () 0% &

6 1 1 esite to
g%f%gsa(r)e yfpgé{ﬁtg{flog%ﬂ%(l _aqltg&j»\%%f&(s% Hig JEL98 &ifposite t

09 0%&, % & () 1rte e
%%@g%b(%g e{lL 100%% (]%iellﬁc’)éﬂwﬂ:ﬂx Un&aki - lﬁ@ﬂe& () irterposed

STy b e o oot
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B st
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o CEoR {g%lebr‘pt‘ié%ﬂ% S F%f&i%w% F%bE%L?ﬁ?%én E?ﬁlw at
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Th( E{ 109 & (4 - FUGEn G | ) Pl £ 19 é}ﬁ%we Fﬁwe”ﬁfaé%ﬁadmg to

% & 10' 10" 10’ c(10% & () - Flgk(%(El 10% & ( % % & Fl is
b(Gd# Iyl L R1GkE10H &R FFP e()Su 1&(@)

TN10% & ()- S 109 10% & (
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3. A touch panel with an adhesive layer according to
claim 1 or 2, wherein the adhesive layer {9) 1s constructed
by an acrylic adhesive layer (%a), a core member (3%b) of
polyethylene terephthalate, and a silicon-base self

adhesive agent layer (9c).



