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*167167* DESCRI PTI ON
Frrerrerreerrerrerrrrrerrerrerrrerrrrrl Touch Pane
wi t h Adhesive Layer | *@00002* Technical Field 5 The
present invention relates to a touch panrel—wit-h-an
adhesi ve layer, which i's free fromobstacles in

Bt ocess per oo oh ppr g and tortnor 1+ o6 NGIFHAIASA
occurrence of functional deterilorations due toishends.

of the product 10 during the tine before the shipping

or during the tine after the shipping and b_Tﬁfé“‘T‘_————4————_
bei ng nounted onto the dis ce. Backgro

Art 15 Conventionally, touc]ﬁéié,aRn%&gfoﬁave been w ﬂm,”’"”,"m"”,”,“"I
used ‘Bsudn phAPUtwideY neRe ¥ € hd e rmount ed at frontage

of display-equi pped portable el ectronic equi pment “G00002*
such as cordless tel ephones, cellular phones, '

el ectronic cal cul ators, subnotebook conputers, PDAs

( Per stavdinippdi Fed1d20 Assistants), digital caneras,

vi deo caneras, and busi ness- use tel econmuni cations

equi prment, or Wi S ouftERtarn Feéptayetef a hgpuch panel

[ r sonal ute the 1ike,
nDnltor Of a gg%é%?vg layn? whlck 1s ree fIrom obstacles in

electrical inspection process oOv .appearance inspection
process before shipping, and further free from occurrence
of functional deteriorations due td bends of the pfoduct
10 during the time before fhe shipping or during the time
after the shipping and before it being mounted onto the

display surface.

Background Art

i5 Conventionally, touch panels have been wideiy
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

20 Assistants), digital cameras, video cémeras, 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

25 pen or finger or the like according to instructions from



the input device there allow ng various operations to
be executed through the press of the surface of the
screen by 25 pen or finger or the like according to
instructions from2 the seen-through screen. The
touch panel includes an .upper electrode plate which
has an upper el ectrode 103. of a transparent
conductive filmformed on a | ower surface of an upper
5 insulating substrate 102 nade of a transparent
plastic film and a | ower el ecfrode plate which has a
| oner el ectrode 105 of a transparent conductive film-
. formed on an upper surface of a |ower insulating

substratfLh04nBden 0fc A dransparent glass plate or a
transparent plastic filmto construct a 10 touch pane

body 101, wherretbeuttppeinee! ecd 1006 Rhat@paRdeidh@ode plate
| ower el ectrode plate are di sposed opposite to each

ot hewhigilt h hars aiam | aypgrerl061ebherebet iBEN (site Fi Gradsparent

Recently, as greater inportance has been being placed

on EMEUCKLNAI NG @hdfPTegtt e ng ofoprodsersager ofhean upper

above 1 nentioggd ersgnal conputers and the |like, so

%t her B HHE 1 BB Grve g2 a8 6r SERESPRT At riyf 2ghdc film,
[igh [ f_ the touch papel .itself. Therefore, it
UED000E bOS-LOUEN BRI i PhLy TNFEELO S Lone 105

is nore often the ~case a

sel egt ed (r-ahBSL r LN o fdul FE 9L 388 S HLGEUT §n Ref§8Cur Face

nuneral 108 denotes a
of a lower insulating substrate 104 made of a transparent

glass plate or a transparent plastic film to construct a
10 touch panel body 101, where 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 1lightening of products for the above-
15 mentioned personal computers and the like, so there has
been a growipg demand for the thinning and lightening of
the touch panel itself. Therefore, it is more often the
case that film/film structure is selected rather than
film/glass structure. Reference numeral 108 denotes a
20 double-sided tape.

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

25 the display as well as a separate sheet 110 (for example, a



20 doubl e-sided tape. Then, the touch panel, which is
adhesi vely bonded 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
adhesi ve layer 109 for bonding to 25 the display as
well as a separate sheet 110 (for exanple, a 3 thin
and linmp PET film sheet having about 50 pmthickness
and flexural rigidity of about 0.0038 kgf cnR)
therefor. However, in the case w®here the touch pane

is of the above-nentioned filmfilmstructure, there
have been 5 sone cases where various issues occur
duripg.th | ec spegtion, process a d
appeggéﬂcgn$ngﬁgct§%*:$?bceggmg aVln?oa%ﬁﬂbﬁ%Qdm’1HHCkneSS-

duri agqt e td 2B wRGidid)he et gﬂght Ban®s 'kﬁ%t&ml It%erefor-
bonded to the display surface. Mre specifically,

since the touchwpase) ©f thk0 dddamibickm siid UShEpanel is of
becomes thin in its overall thickness, the toucﬁ _
panethas agowhohe tiends ﬁdlmafmlmlmtmattmmﬂlamuaxMhBﬂv@wbeen
hard coat layer is provided on top of the upper

Sel ectPRIecqsest gherhevagdopisngsbeesonescuroderinkeihe tedectrlcal
occur due to the heating during the manufacturing -

pr ocERIPeG i OBn PEOCESpe M nd€“1n%?ﬁﬁﬁHQﬂﬁepF@ééggtlon process

Pﬁ[gé);{rggt\é\ﬁogg é?gf\ggglegn%t %%E‘QD t%l Vtwigngeduntllfl tthhe touch

panel is finally bonded to the display surface

More spe01f1cally, since the touch panel of
10 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 is 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
15 appearance inspection process performed with the whole
touch panel warped, if the interelectrode distance is
uniform, then the product would be determined as a
conforming article involving no occurrence of Newton's
rings, but mounting the touch panel onto the display with
20 the lower electrode plate flat by means of an adhesive
layer 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

25 would be determined as a nonconforming article involving



uniform then the product woul d be determ ned as a
conformng article involving no occurrence of Newton's
rings, but nounting the touch panel onto the display
with 20 the | ower electrode plate flat by neans of an
adhesive |ayer would cause the interel ectrode

di stance to become nonuniformso that Newton's rings

‘m ght occur in sone cases. Conversely, if the

(J'I

i nterel ectrode distance is nonuniform wth the

overal | touch panel warped, indeed the product 25

woul d be determ ned as a nonconformng article

i nvolving 4 occurrence of hbmﬁon'sqlings buth -

nou t el t

The T rerel et Tode Beat nde P thi for s That Renogcs panel
ri ngsmto et @CGUhy Fhuﬁn:fﬂ&kéhehetQ%QErEQB@ErQée distance
filmfilmstructure, there is an issue of a 5 great

di f furgiflory of tdeti Spehomn hs tthiengappeananceccuims pathisONfor the
process for Newton's rings due to warpage and the
I|I«?OUQRI§éne¥r?ﬁlﬂéléVéégWié%ﬁu¢qﬂgﬁec¢benepﬁgcessissue of a

because of Il total thickness of the | ower
| nSLﬁraﬁau né*l%léhfg@t Matd 16 @@"t H8 d8farRPeasheee - inepection

escribe 10 and therefore a small overall
th| %(ie)ggngfor ﬁe gcr)?)duclfmga USeggu%aerpﬁgea Higlpe like.
flexural rigidity apg t@ggefg£§%§}lq%lge bend@?ékltg}ocessl
of the touch panel, it would curt

aut aebize &fu%Igman@CEbeellBhIé%hé%%S%rth%hQB@QrU§§56¥atlng

t he
substrate 104 and the separate sheet 110 as described above

10 and therefore a small overall thickness of the procduct, 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

15 conventionally been used for touch panels of film/glass

structure. That 1is, during the process that the touch
panel with an adhesive 1layer, 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

20 during the process that the touch panel with the adhesive

25

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 is bent or that the touch panel

with the adhesive layer is disengaged from the jig.



cassette-rack type automatic inspection machi ne that
has 15 conventionally been used for touch panels of
filmglass structure. That is, during the process
that the touch panel wth an adhesive |ayer, which is
| ocated at the |owernost 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 panel wth the adhesive |ayer, which has
been taken out fromthe cassett® 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  with theraghesi vgitRyeradtsnhent orot h_atsetmri]Qauaomatic
touch panel 25 with the adhesive |ayer is disengage _
fromeldegicgl bnsgddtiber madhirdesadlroBRhEEe SYstems, because of
sem -automatic el ectrical inspection machi nes of other _
syst eims sthéd atsea ofthitcheessedd thet abwthi tkneassial thestrate
| ower insulating substrate. 104 and the separate
sheet%4187ds thescraFaa tabshechnd 1® besagsscofibedhe above and

smal | flexural rigidity as well as the large _ :
‘r’_bend%%‘?a\‘ﬁsteyogftlt%es“la&ﬂlcﬁl‘b’é‘ﬁé’ll, riédpgsenceldf as the large

ol et s RS LS, Tl Re Rty Gllfs P GtfFede Brreiom
suchhdeloematian ddatythe bowel,d ngjtﬁ'egat 9 %FQSté?etcecrical
is locally protruded 10 al ong the foreign matteéers
tOwkﬂﬂkdéﬂei@@QﬁHcHiﬂ%URQPiéﬁhse occurrence of such deformation
that the lower insulating substrate 1is locally protruded
10 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 fhe upper electrode
plate, or might be determined as defective that the lower
15 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,
20 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

25 inspection process, there is an issue that, because of the



substrate. As a result, even a conform ng-article

product m ght be determ ned as insulation failure due

to contact between the |ower cel ectrode plate and the

upper electrode plate, or m ght be determ ned as

defective that the |lower 15 el ectrode plate and the

upper electrode plate are so close to each other,

al t hough out of contact as it is, and thus an

| PBpeatt 08 safallli deeraly tpeckoesed tye shatingd-herdanpulyidity,
surface with a pen or the |like mght cause an input to

bgna exes Wikt PRAGM 1iMRML rPOhBL todln edUCe, tN88E 10ad may be
occurrences, 20 it nay be conceivable to perforn1the

electr [ e C8S 5
e m.@%"m& fégmﬁﬁ@ Pt FitOre snipping or
i nperfe n_if. the roduc as .
TRELAEA 5 imshgt 8%%6 SPderinaainfrhbtt (O pronddas onto
and the appearance 25 inspection process, there is an

i SRaddispey bék?dﬁi’é?@fof-’etSHé Gngp%ad%@u%r%rh%ﬁo%fe?aéf}fs due to
thickness, the small flexural rigidity, and the high

bl dtsinds y0 Toft hieh ¢ roskytt pafnépnc§@@@a|lod§tﬁﬁyoniét1ons of the
applied to the touch panel during the tinme before

st ppparent chodugtive file @f tehet hekshi ppi ng and

until the nounting onto the display surface,

resul ting inreprdienge, otntslepkst dethe pideebendsreaftion is
the product or functional deteriorations of the
HARRATIRIY LRI bhechi Witar ahhgdhek€ve 1ayer which solves
the above-described issues, and which is free from any obstacles
intheelectrical inspectionprocessor theappearance inspection
process before shipping and moreover which is prevented from
any occurrence of 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.

Disclosure Of Invention
Inaccomplishing these and other aspects, according
to a first aspect of the present invention, there is provided
a touch panel with an adhesi&é layer comprising:
a touchpanelmainbody comprisinganupper electrode
film which has an upper electrode constituted by a transparent

conductive film formed on a lower surface of an upper insulating



Accordingly, an object of the present inventionis to
provi de a touch panel with an adhesive |ayer which

sol ves the above-described issues, and which is free
fromany obstacles in the electrical inspection

" processor the appearance inspection process before

shi ppi ng and noreover which is prevented from any
occurrence of functional deteriorations due to bends

of the product during the tinme7before the shipping or
during the time after the shipping and before its

bei ng nounted onto the display surface. Disclosure O
Invention In acconplishing these and ot her aspects,

accor deptrege gofist st viasplece tobnsihwer prieskadt licrfiémt iaod,a lower
there is provided a touch panel with an adhesive

| ayer THIFFPSEnk? 1M “dGBhhFadel onar ne by odenprrissiingted by a
an upper electrode filmwhich has an upper el ectrode

const i HA"€82b§" A PrAnspareit™ fosRat o Ve FR9 s FépRRa @ lower
on a lower surface of an upper insulating 7 substrate .
const i 1"é4 b?gSUPFBH%%%ﬁ%d%FlﬁPH§?P¥‘??F SPARE" P 1 ke f11m
electrquwfjln1gﬁhghogg§ a Iowpr ek%ctrode constitu

) t _
by a Pransparent coRductPie s %‘?forer?épapeornelaeﬁtﬁﬁﬁ%rf?qm with

surfacg qf ,a r. .0 N bstrate constituted
by a tranéﬁa%%%%?ﬁTééf %ég%Fﬁ?wggﬁd&ﬁhfgﬁcggo%fgposed

opposite to the upper,eliectyode £4. BLMilLYy ¢80 8Lin panel main
| ayer interposed between the el ectrodes;

body overall to a display; and

a separate support-plate member for being removed
from the adhesive lavyer (9) and then being thrown away at using
the touch panel,

wherein the separate 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 46 kgf-cm? on assumption that a rectangular cross-sectiona% '
width b of the separate support-plate member is 12 cm.

According toasecondaspect of thepresent invention,

there is provided a touch panel with an adhesive layer according
to the first aspect, wherein the éeparate support-plate member
whichwillbe removedand thenthrownawayisatransparentplastic
sheet having a flexural rigidity a.t ordinary temperature of 1.5
to 8.0 kgf-cm® on assumption that a rectangular cross-sectional
width b of the separate support-plate member is 12 cm.

Accordingtoathirdaspectof thepresentinvention,



an adhesi ve |laver for bonding the touch panel main
body overall to a display; and a separate
support-plate nenber for being renmoved fromthe
adhesive layer (9) and then being throwm away at using
the touch panel, wherein the separate support-plate
menber which w1l be renoved and then thrown away is
a transparent plastic sheet having a flexura

rigidity at ordinary tenperaturesgf 0.3 to 40 kgfcne
on assunption. that a rectangul ar cross-sectiona

width b of the separate support-plate nenber is 12 cm
According to a second aspect -of the present invention,
t her ethereptropirdetiea 4 buch parel Wikl bnadhasthesiaeet ayerrding
accordin to the first aspect, wherein the separate
suppo?q-é%eaﬁéfﬁéﬂﬁbﬁeC%ﬂﬂ @RPRET} | Wi edanbveed and t hen
thrown away is a transparent plastic sheet having a
flexural rigidity at ordinary tenperature of 1.5 to
8.0 kafcm 'on assunption that a rectangul ar
cross-sectional wdth b of the separate support-plate
menber is 12 cm According to a third aspect of the
present invention, 7/1 there is provided a touch
panel with an adhesive |ayer according to the first
or second aspect, wherein the 8 adhesive layer is
constructed by an acrylic adhesive |ayer,



a core nenber of polyethylene terephthalate, and a
silicon- base self adhesive agent laver. 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 enbodinments thereof with reference
to the acconpanying 10 drawings, in which: Fig. .1is
a sectional view showi ng a touch panel wth an
adhesi ve |ayer according to an énbodi ment of the
present invention; Fig. 2 is a sectional view show ng.
a touch panel 15 with an adhesive | ayer according to

t he Qﬁhé%l\?é' tl’aﬁ/gk Ois %dn%t@u%%gélk?y% a%é%vﬁ\{e;%g?d}b%%%elayer,

state where e separate suppor

touch panelmentbbh offB%ryéQ%§h¥§e|@Bﬁ%bh%889£9é” d&?aE@?llcon—.
enbodi ment of -the present invention is renove

the bdbesiald hayesiandg2dtt hepet he adhesive. layer is
whol |y attached to a display; Fig. 4 is a sectiona
vi ew showi ng a touch panel wth an adhesive | ayer
according to a nodification of the enbodi nent of the

Sor esBrted ResHt iphtoraRd PF@W1%9$S a sectional view

showi ng a tou anel wi th an adhesive | ayer
accord?ng to iﬂ%$ anﬂDd???%ﬁnlaéﬂe%ﬁs and features of the

present invention will become clear from the following
deséription taken 1in conjunction with the preferred

embodiments thereof with reference to the accompanying

10 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 is a sectional view showing a touch panel

15 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

20 then the adhesive layer is wholly attached to a display;

25

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



9 the enbodi ment of the present invention. Best Mdde
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, enbodi nents of the present
invention are described in detail with reference to

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

mai n body, 2 denotes an upper insulating substrate, 3
an upper el ectrode arranged at an inner surface of
the wRPGIndoRSHEALIDE SHPRLLALE Zin o ol Oner |
insulating 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
subsBesit @odet BooppOsitiéigt out hendippetnelegt rode 3, 6 an
air layer interposed between the upper electrode 3

and the | oweBe®dmct tloeled&sc8paidoubketakbdedetape f®fention

tightly 20 bondi ng peripheries of the upper insulating

SsubsPFRteeds: ahll 1$ hee |Rxverotiedsthat | higkes ubpsttsatbee 4dégignated

each_ ot he adhesi ve | ayer arranged at an outer

9
surfate 6¥étrﬁ§ag6ﬁBFe i HEMTAL P ngF hegbshPiE e the apdca®aaying

sepagalg support-plate

Hereinbelow, embodiments of the present invention

10

15

20

25

are described in detail with reference to the accompanying
drawings. There are shown, in the fiqures, reference
numeral 1 denotes a touch panel main body, Z-denotes an
upper insulating substrate, 3 an upper electrode arranged
at an inner surface of the upper insulating sugstrate 2, 4
a lower insulating substrate arranged so as to opposite to
the upper insulating ‘substrate 2, 5 a lower électrode
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 layer 9, the separate

support-plate member having both of a function of a



menber arranged on the adhesive layer 9, the separate
25 support-plate nenber having both of a function of a
10 separate sheet and a function of a support plate.
Here, the general purpose-separate sheet of the
adhesi ve | ayer only serves as an adhesive prevention
before adhesion, and then it is unnecessary to have
such a 5 thickness as a plate-like-large thickness of
the present invention, and thus, has no support
function. Therefore, the sepat@te sheet of the prior
art is.greatly different fromthe plate-like separate
support-plate nenber of the present invention having
the ssuppers fwnal i208. 2 18u0he hodghaPansho W tpl1a@P, )
adhesive layer shown in Fig. 1 is a touch panel wth
an adhesi ve lmyer, aHoouherpdnehrpBhs- Hacht 0 Whlkeh of the -
i ncl udes: an upper electrode plate which has an upper

el ecdhedev8 Hyex mapsparerd acondustheeivd idreventi@d before
on a |lower surface of an upper insulating 15 substrate.

2 madeediony t ra@slsphbent il assi curfidagssarfower have such a
el ectrode plate 3 which has a lower electrode 5 of a
St r anSPakRS conddcBvEer+HR FGtesd 'Oh Areappef $hef sgesent
of g . lower insu a&hﬂg §%bstrate 4 ngd& of a
tranSpar ent ‘plastic o ¥i I {'Re SUBREF “efBRET e pIHigFetore,
bei di 0 iteet u r.el r.ade ..

ol At TR e PR Sy et prei e PRETLE! BELIASE airrerent

from the plate-like separate support-plate member of the

present invention having the support function.

10 The touch panel with an adhesive layer shown in
Fig. 1 1is 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
15 subst;ate 2 made of a transparent plastic film; a lower
electrode plate 3 which has a lower electrode 5 ofl 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
20 the upper 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 Figqg.
3; and a separate support-plate member 10 therefor, where
the separate support-plate member 10 is a transparent

25 plastic film having a flexural rigidity at ordinary



bet ween the el ectrodes; an adhesive |layer 9 for
bondi ng the touch panel main body 1 overall to the

di splay 20 of Fig. 3; and a separate support-plate
menber 10 therefor, where the separate support-plate
menber 10 is a transparent 25 plastic filmhaving a
flexural rigidity at ordinary 11 tenperature of 0.3
to 40 kgfcnR2 on condition that the. cross-sectiona
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 may be given by using a
transparent plastic filmof polyethylene terephthal ate

resi {]eri(pl:é@-g)tpr@o'&fca(ﬁ bpn@& € 4rOeS}LJIf . c(mPC)on QQJDY:@.%E%B that the.
-sulfone resin (PES), polvarvlate resin (PAR), B
nor herdineec@sbal afideche bt kes 14 dns noted that the

upper insulating substrate 2 and the |ower .insulating :
10 substrate Baomyofberhpr appdedieachatinmg sobkttheyereshd the -
structure. The upper insulating substrate 2 and the
| onekowamgasal s ybstatee 49 ey thgptopehi aeeley beisepody 1
each to a thjckness of 75 to 200 pm_ Further, the .
Suppeta¥ nd6l aft P Hibsttidi%e 2 nhyRhRAECAt hartlfsddat film of
| ayer for g'on its gg 5 surface. Availahle for the _
oy PR TRASET STt RBPIRH o et deFAl's Fedefggonatt resin
S| oNe DBSE, JBNINSsy o 920Len MRS Al51348018%e  resin
acryli c-epoxy or urethane base
' (PAR), norbornene resin, or the like. It is noted that the
upper 1insulating substrate 2 and the lower insulating
10 substrate 4 may be provided each in a multilavered
structure. The upper 1insulating substrate 2 and the lower
insulating substrate 4 may appropriately be set each to a
thickness of 75 to 200 jum. Further, the upper insulating
substrate 2 may have a hard coat layer formed on its top
15 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
20 1 to 7 pym. Also, the upper insulating substrate 2 may be
non-glare-treated at its top surface for prevention of
optical reflection. The treatment 1is implemented, for
example, by dip-and-bump machining a transparent insulating

base material or a hard coat layer or by mixing extender

25 pigments or fine particles of silica or alumina or the like



5

10

15

20

25

thernosetting resins or acrylate base photocurable
resins. The thickness of the hard coat |ayer is
appropriately about 20 1 to 7 pm Al so, the upper
insul ating substrate 2 may be non-glare-treated at
its top surface for prevention of optical reflection.
The treatment is inplemented, for exanple, by _
di p- and- bunp machi ning a transparent insulating base
material or a hard coat |ayer qr by m xing extender 25
pi gments or fine particles of ilica or al um na or the
like 12 into the hard coat |ayer. Materials to be
used for the transparent conductive filns to be used.
for ithe tpperrel esktodsez.and the |ower el ectrode 5
i nclude: netal oxides such as tin 5 oxide, indium .
oxi de, antintayedkabe, e ncboxi deedcadn'rumth@x! deandparent
1 TG or nmetals such as gold; silver, copper, tin,
ni cKePIUHTRI AdARS ofCphF | dgkdini o TH enatrived fegﬁct:ﬁwdﬁ ny and
these transparent conductive filns is given by the use
of a}%c:ﬁﬁ?‘ﬁ eﬁg‘éﬁﬁﬂ? pt oblé%]él,des'pd‘tetté‘llihrfﬁ‘llﬂiécéifb jagn tin
| at | rocess., , CVD process, or the. like. Al so, )
Igi ré{j?c?es gij’%uglpeoi)%ﬁeéd aﬁ‘%ﬁ“‘é’?% PRETSrdi AYC bBEL 45 sCadnium
rouBifﬂbJ'o@?§T09roEiﬁ%ﬂaﬁgeségﬁaé%orggg,oQi%Jg% copper, tin,
el ectrode-si de surfaces of the upper el ectrode pf%ef'e'
andnidig,| aneiniehact ledehabewd Not BROWYHMRL &d: 2l & rming
of the

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 plate (not shown). Méterials 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 1s 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



15 circuits may be given by, for exanple, pastes
having electrical conductivity such as netals such as
gold, silver, copper, or nickel, or carbon, or

ot herw se by already known materials. The nethod for
form ng these may be selected from anbng screen
printing, offset printing, gravure print, 20

fl exographic printing or, other printing process;

phot oresi st process; brush painting process; or the
like. It is noted that the upper fectrode pl ate and
~the lower electrode plate are, generally, spaced from
each other by spacers (not shown) forned on the
surface wiperhele2broagpes aledaheodewdrokltberdd@Wed will not make_
el ectrode 5 so that the 13 upper electrode 3 and the

| oner el®@etrete “5 thi |4aghototimke teconf fiettusitteth amacihnput until a
other to effectuate an input until a ress by finger .
or pen d*efReP Vlﬁé“ﬁ%ré%éﬂﬁ@doﬁr6ﬁﬁoﬁl§helsuﬁﬁﬁﬁted from on the

electroqg) | at The ag gs can _be obtained by 5
form ng &P rangp t@ﬁ? Rofbtur abifé reRisey rn??qn?mt@btaln8d by

d0t§ b 0999L8P50%§§§s?§¥ék%r%5%%8C30? egag§;§1'iﬁa nminute dots

gi ven by or m ng nuner ous ni nut
process.pyliRotBerghtsOf tHELSRACE! e %%Qggéélxa%zbéogiven by

10 }im The adhesive layer 9 for 6ond|ng the touc

panel ¥orfmhg bosygrdueveiabte t @otbendi SpHakidd PBB8s.  The
given by an adhesive sheet fornmed of a nultilayered
body of heiiphtomf the spacer is, generally, 2 to 10 pm.

The adhesive layer 9 for bonding the touch panel
10 main body 1 overall to the display 20 may be given by an
adhesive sheet formed of a2 multilayered body 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, to 20 to 100 pm. Also, the adhesive layer 9 has
the separate support-plate member 10 therefor on its one
surface that is to be 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 the present
invention lies in that the separate support-plate member 10

25 is a transparent plastic film having a flexural rigidity at



")

L]

base adhesi ve agent | ayer/pol yethyl ene-terephthal ate

core nenber/acrylic adhesive agent |ayer (See Fig. 5

described later), or by a silicon-base adhesi ve agent

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

alone, or the Iike. The thickness of the adhesive

| ayer 9 may appropriately be set, wusually, to 20 to

100 an. Al so, the adhesive layer 9 has the separate
support-plate nenber 10 therefor on its one surface

that is to be bonded overall to thé4display 20. 20

After the separate support-plate nenber 10 is renoved

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

“adhesi veordiapey Genpgerhondedodveraldo o kbe- di’ssphayor®ition that
A characteristic of the enbodi nent of the present : .
i nventi orfd i escdarsehhtondle wegahat'®"suppotl - phat e The flexural
menber 10 25 is a transparent plastic filmhaving a

fl exural* Y3 gidrt yolat 148 GSCBRRAFY t BiRFerarDietof memper 10 is
to 40 kgfcnz on condition that ‘its _cross-sectional :
Wi dt h " B*Br§589d cnds THER R ERur &  FlL§rbiddfYof ithe tension x I

separ at e( %RQQEI(EERL' ?nto%eHFnJgﬁr 1%Qr£181 @(n?)r)e,sse% asinl the case of

nodul us ~elasticity i'ntension X geoﬁ%{ﬂica
moment of deRehhyd LCEAIYeq aéhq?sé Relbgofase ok s@par’at_e support-

rect angul ar - shaped cross section of the separate
suppor t pipkat endieaben 010, ex@xResehAS] | (Gg6REEE {d0al moment of
nonment of inertia) = bh3/12, where "b" is the width
of the dmeggia) = bh’/12, where "b" is the width of the cross
section {(cm) and "h" 1is the height of the cross section
10 {cm) . The term, "ordinary temperature”, refers to 20 to
25°cC. 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 rigidity value is obtained according to the
15 above-shown expression on the assumption that b = 12 cn.
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 in tension of the material. The flexural
rigidity of the separate support-plate member 10 is
expressed as (flexural rigidity) = (modulus of elasticity
in tension) x bh®/12, where "b" is the width of the cross

section and "h" 1s the height (thickness) of the cross

25 section. Therefore, if it is fixedly set so that b=12cm in



)

section (cnm) and "h" is the height of the cross
section 10 (cm. The term "ordinary tenperature"
refers to 20 to 25C. In the enbodi nent of the present
invention, it is assumed that even if the
cross-sectional width "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 the assunption that b =

12 cm Here, the reason why the ckdss-sectional width
"b" of the separate support-plate menber 10 is 12 cm
is for expressing the flexural rigidity of the

separ at excwopROhte Bl ek e1eFbeEnd 0abyortihe dJdi Q&ﬁ%%s AN e above.'“

the nodulus of 20 elasticity in tension of ‘the

mat er i alexpfhesféexutakn ringi df texuefalt heisepanat 8 the separate
support-plate nmenber 10 is expressed as (flexural |
rigidi tyjupeothoeidties skmeémstlioci ¢an e, &@PSEHIYd Xonly by the
bh3/12, where "b" is the width of the cross section -

and "h" kRS hettht Tt HiekiesspLoflediel ertossiBension of the

secti on. Ihere%ore if it is fixedly set so that
b=12cm i "I5*%accordance with 12 of the denomni nat or

val ue of the abo Si then the flexural
rigidity of the ﬁzba €$S %sﬁgg&f dﬁgaﬁgnggppfﬁaﬁﬁﬁa is that

be eXprQ%%eQ»QﬂhﬁaQYoﬁhQHnAHbﬁ%&9§Saﬁgd Em§ Q%ggbyng operation

elasticity in tension of the mat er
environment for removal of the separate supportfplate

member 10 1s 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.i
thereof are changed by environment temperature.).

it is 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 Qith adhesive layers might occur.

20 Also, if 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 9,
resulting in defects such as occurrence of cracks of the

25 transparent conductive film or the like. In order to



The reason of the ordinary tenperature is that the
exam nation environnent and the renbving operation
envi ronnent for renoval of the separate support-plate
menber 10 is ordinary environment (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

envi ronnent tenperature.). It is nore preferable that
the separate support- plate nmenber fas a flexura
rigidity at ordinary 15 tenperature of 1.5 to 8.0 kgf
cnm2 under .a condition that a cross-sectional width b

I's 12 cmyuddly herfshexurad rdegiodiet Y the bgBQV%(léésues,_ the more
kgfcn2, there is a possibility that the same defects :
as in convenabdrakatgucis pasets avd hkgdhesdi ¥e ded¥eliSed above.
m ght occur. 20 Also, if the flexural rigidity is over -

40 kgfcn2, there P¥ satpowsithel iffyxuhal theidiowchf the separate
panel main body 1 might be bent to a large extent in

t he sepat¥HoGH B2t EBFar &Y eto Hidddm thragkovremsationed range,

10 forom the adhesive Jayer 9 esulting in defects _ _
such as &5%&??5%053%31cf%@k%ﬁcﬁéqqﬁ§7ﬁ5 Y&RsPHiWRE one which is

conduct i f’Leeef i hrgnpr%ﬁ&e%ééd(e% ék&tor (%eLLlJ ooél'c6ur Slunr etlt}/e electrical
ensure to renove the above | ssues, e nore

pLeferabhﬁxk@mggni%récésé0a§dotkgfQﬁgm%§aggécﬁkgﬁgtion process
apove. '
before shipping.

More specifically, in the electrical inspection
10 process, since the use of the separate support;blate member
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-
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 out 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 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 is enhanced by the use

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



By setting the flexural rigidity of the separate
support-plate nenber 10 to within the above-nentioned
range, 5 the touch panel with an adhesive |ayer
becones one which is free fromthe issues that would
occur in the electrical inspection process and the

“appear ance inspection process before shipping. Mre

specifically, in the electrical inspection 10

process, since the use of the separgte support-plate

menber 10 having a fl exural rlgldlty within a

specific range as descri bed above enhances the

rigidity of the product as a whole, it becones sinply

achi evabtigyitdi tautvoimiitinz e tdreciifigpecinigen seveltddritle@ above, it
case of shared use of the cassette 15 rack type '
aut omat iteva s pErsiren thathtime piretertvas ofcdnveindn onattears such as
been used for touch panels of film glass structure.

That i s,dWr |OﬁgtPﬁéTﬁ¥6€é§§et?%HC§4%§8#09%$Peqﬁ&@®lmmphhne causes

an adhe3|ve Ia pyshed n the side-fa
di recti on by 5%pus o %lpgnﬁé&ﬁt?ﬁﬁﬁJfg ??uﬁeWFHQ £dERd with the

pan@' Zoré@utll% alk a&'&@ﬁr‘r\égcga)é%r el,us hbe etfo%rna isengggt the lower

fromthe jig, as mght occur int pri or

Furt her @d@dlﬁt@bl&oﬂﬁisltciaeé §§rﬂod%l«it19nﬁ£ét9rud%ldegﬁgh8a‘Lhe foreign
i nspection machi nes of other systems,” since

ri gi dityaaftetrBe tpwaddctchas @d&ﬁolﬁmsluaaemh@ngagsbb’aé@e as might
use 25 of the separate support-plate nenber 10 haV|ng

a fl exuralcur 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 f;exural rigidity within a specific

15 range as described above, the whole touch panel is never
warped even upon 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 1like, 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



17 rigidity within a specific range. as descri bed

above, it never occurs that the presence of foreign

matters such as dust on the jig of the electrica

i nspecti-on machi ne causes the |ower insulating

substrate to be gently flexed with the 5 result of
occurrence of such deformation that the | ower

insul ati ng substrate is |locally protruded al ong the

foreign matters toward the upper _insulating

substrate, as mght occur in the prior art. As a

result of this, ms-decisions as to the insulation or

the linearity are elimnated, 10 making it

i mpl emeatablechie execuiiec henel ecid iapplicinspeehé Otbuch panel
. process.outside a clean room Al so, since the

rigidi €yrofg tthe priodudlefaseashwhwing icx ehhdngedhey ttihe after
use of the separate support-plate .nenber 10 having a

f 1 exur BPe r iSGiBPRP wePAI nuRtislpedhei @oyBtinhgengs the display
descri bed_ above, the whole touch panel is never

surface.
war ped” even upon occurrence of a warp of the upper

i %SUl ati ng SUbSA£ aEl?e @;.‘arl;@rgen_len(gcgyg%sipctPJ?lrF\)ricgr]f)g‘r B'sed for

Thus, also in the appearance insp Ion” process o
Newt Ontige I E&EEETa0F t @%pbbk@v—pﬁ:&rer eGlendEEi SHhONS 3%t o example,

conform ng or 20 nonconformng articles can be

achi evedlydroplhere sdgice (HPe, r pgighthylehet Berpp@tiiQlate resin

as a whole is enhanced by the use of the separate

suppor tBfllat @olycarbonate resin (PC), acrylonitrile resin (AC),

' | metyl methacrylate - styrene copolymér resin, or the like

iO are usable. Because the separate Support-plate member 10
_is finally 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 ﬁmmber 10 may be
freely selected unless the flexural rigidity departs from

15 the fofegbing range. |

- As one example of specified numerical values of

the separéte support-plate member 10, for example, a
polycarbonate resin can be used which has a modulué of
elasticity in . temnsion of 2300MPa (23460kgf/cm®), 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-cm®’. In 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, if the acrylic adhesive



menber 10 having a flexural rigidity within a specific
range as descri bed above, cracks of the transparent 25
conductive filmor the |ike due to the bends of the
product 18 never occur even with sone |oad applied to

the touch panel during the tinme before shipping or

during the tinme after the shipping and until the

nounting onto the display surface. 5 As the

transparent plastic filmto be uysed for the separate
support-pl ate nmenber 10, for exanple, polypropyl ene
resin. (PP), polyethylene terephthalate resin (PET),

pol ycarbonate resin (PC), acrylonitrile resin (AC),

met ylayeet hacriyl apeovidsidyr enes copohynemn resj.n, 40r at héeparate
like 10 are usabl e. Because the separate support-plate
menb&yPPeg t-Paa ke nApRyey edBvé@vand. t Hicawe amay.e, | ew silicone
priced ones _such as _PET, PC, PMVA, or the |like may _
appr bpti%Efel9Yhe et ™t tRERPKkNkYS ¥ NEhET8aps st mold

supp - RI_at er 10 may be freely selected unless
t he ?%%%%Faﬁgrggggity departs from 15 the foregoing

gange. As onepgx@i®rQf specifd.ed pumesicals valiles, ffcs;ve
the separate support-plate nmenber 10, for exanple, a
pol yraydronahey nesidoncarubecdissd awhbebyhas ainmdub usawfr oa,

elasticity in .tension of 2300MPa (23460kgf/cnB), a
a core member Sb, for example, of 38 pmm—-thickness
polyethylene terephthalate, and. a silicon-base self
adhesive agent layer 9c. |
10 In such an arrangement, the use of the silicon;
-base self adheeive agent_ layer O9c allqws re—release of the
touch panel main. body 1 from the display 20 for easy
maintenance. In the above arrangement, the non-release
acrylic adhesive layer 9a 1is 1included 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 ean be
specified as fhe re-release face.
The size of the touch panel with the adhesive
layer constituted as described above is, for example, 100
20 mm x 75 mm, 80 mm x 60 mm, 50 mm x 40 mm, or the like.
(Working Example 1)
With a 125 pm thick PET film used as the lower
ineulating substrate, a lower electrode nade 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



20 thickness of 0.025-0.12 cm a flexural rigidity of
about 0.37-40 kgfcnR2. Mre preferably, the resin has'

a thickness of 0.04-0.07 cm and a flexural rigidity

of 1.5- 8.0 kgfcnR. In addition, if the surface of the
adhesive layer 9 to be bonded overaII to the display

20 has a strong 25 adhesive function (for exanple, if

the acrylic adhesive 19 layer 9 is provided), as

shown in Fig. 4, a separate %&port-plate menber 10

havi ng, for exanple, a silicon rel ease | ayer 25

formed thereon for being treated for nold release is
used. 5 Furthernore, as shown.in Fig. 5, the adhesive

| ayepr&riniey . be Ogotisd raxteedhbyd anvads \W i2eocadhesiive PET film
| ayer 9a, a core nenber 9b, for exanple, of 38

dun- 4k ke dde Hépy@twméﬁélv@rémmtmeanalm@peir electrode
silicon-base self adhesive agent |ayer 9c. 10 In such

an aPIHEngdmént® - 02hBm usk ofl fth&'as If°<¥6‘ﬁd Op g Yl surface
oneR MR B Sy FpuRLERUR LS SHRA 58 v petrode

ouc% panel )
I e se
Mal N{ £RANGE, 5 Er(g‘\hl%eé OVGF@H@JRFU”@JF% &pﬁa({éonof kﬁ% Upper

acryllc adhesi-ve l'ayer 9a is Inc erein
15 eiddiekbtong kasetQftet RRNLOWRHaBUIdRC&WRFathect OUERch the

panel main body 1 or the upper surface of the display
20 capereelectrode had been formed was coated with an acrylate
base photocurable resin by a roll coater to a coating

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

10 Néxt, circuits of a specified pattern were formed by screen

printing on the upper electrode platé and the lower
electrode plate. Thereafter, the upper electrode plate and
the lower electrode plate were disposed opposite to each

other with an air layer interposed between the electrodes,

15 "and the two electrode plates were bonded together at their

20

25

peripheral portions with a 50 um tHick double-sided tape.
.Thus, an 80 mm x 60.mm sized touch panel main.bbdy was
obtained.

While a PC film having a flexural rigidity at

2 under the conditions of

ordinary temperature of 2.9 kgf-cm
a thickness of 500 pm and a cross-sectional width "b" of 12
cm was used as a separate support-plate mgmber, there was
provided an adhesive layer made up by sequentially stacking

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

adhesive agent layer, a core member made of 38 pm thick



specified as the re-rel ease face. The size of the

touch panel with the adhesive |ayer constituted as

descri bed above is, for exanple, 100 20 mm x 75 nm

80 nmx 60 mMm 50 mm x 40 mm or the like. (Wrking
Exanple 1) Wth a 125 pun thick PET fil mused as the

l ower insulating substrate, a | ower el ectrode made of

a 0.02 }gym thick ITOfilmwas formed on a top

surface of the PET film 25 by sputtering, by which a

| oner el ectrode plate was 20 p ‘ovi ded. On the ot her

~hand, with a 200 pmthick PET film used as the upper

i nsul ati ng substrate, an upper electrode nade of a

0. 02 pyhykToyieden wasedghahamdten aardtbhomsuphacehi®@ acrylic
the PET filmby sputtering, by which an upper _

el ectadbgeine plageet wasypr ovifded. exmetither seehefigin f &¢e  This
of the upper insulating substrate other than the

sur f 4 "ONURTTh 8 “EppBPrerdcPYod lhaa B8en lryefreduriace

was cqated with an acryl.ate ase_phot ocurabl e resin. _
by acgﬁfﬁwcgg%gf A 88a?ﬂﬁge ?ﬁic‘%g§§c fpgnﬁgnTaEV body

%hic%yanﬁﬁgg BQaEhéQ¥§ks%@§ ﬁ%?XLQedmuéQ geK%Uch anel with
circuits of a specified pattern were forned by scfeen

pri ntanngdpesine 1upperwal acldeodeg. pl ate and the | ower
el ectrode plate. Thereafter, the upper electrode plate
and (CoephoxkerveeEgetpiocdea )pl ate were di sposed opposite
to each
A touch panel with an adhesive layer was made in
the same manner as in Working Example 1 except that .a PET
10 film whose flexural rigidity at .ordinary temperéture of
0.0038 kgf-cm®’ under the conditions of a thickness of S0 Hm
and a cross-sectional width "b" of 12 cm was used as thé
separate sheet.
The touch panel of this Comparative Example 1,
15 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
20 before the shipping or. during the time after the shipping
and.before its being mounfed 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

25 those of Comparative Example 1.



other with an air |ayer interposed between the

el ectrodes, 15 and the two el ectrode plates were

bonded together at their peripheral portions with a

50 pmthick doubl e-sided tape. Thus, an 80 mm x 60 mm
~sized touch panel main body was obtained. Wile a PC
filmhaving a flexural rigidity at 20 ordinary
tenperature of 2.9 kgfcnR under,f$he conditions of a

t hi ckness of 500 pm and a cross-sectional width "b" of

12 cmwas used as a separate support-plate nenber,

there was provided an adhesive | ayer nade up by
sequentially stacking on one surface thereof a 40 pm

t hi ck silicon-baB8e teaFh R eddnEsh e @gbativayayergaccording
core nmenber nmade of 38 pin thick 21 polyethylene _

t er egift WA BE®SSHn ™20 °Opm taier Hie g9t tykesageiescribed

agent layer (for ex l e, see Fig.. 5) This .

mul t | eé;‘%?ae%"(“ i | mﬁgcpeﬁonasdf%%ﬂ&%dm YU KRE PORRTES -
surface of theTI wer gkggg&odetgh:te of t@e tou%h .
panel main body & by mE&NS o’y 8 AEHESSGRT I Ayeption, since
Thus it n_adhesi. eiba [ s made .
IhUS 158 LOUSBDIBY L AN poges Ve L BNEL MRS IS, e
adhe%‘l!@tiéygfm V)\@’@ll@g%l LQurihe; AR THRNREL; (25 {Emperature

Wor ki ng Exanple 1 except that a PET “10 fil m whose
flexoralo.rsi gidli by algroeff Napy dLARSEAMT €nd 2 rectangular
cross-sectional width "b” of the separate support-plate member
1s 12 cm, the rigidity of the product as a whole is enhanced
by the use of the separate suppcri-plate member having the
flexural rigidity within the specific range as described above.
Therefore, for the electrical inspection process, it becomes
simpler fo automatize the inspection even in the case of shafed
use of the cassette-rack typeautomaticinspeétionn@chinéthat
i ?as conventionally beeh used for touch pane}s of film/glass
structure. That is, during the process tha£ the touch panel
with the adhesive layer is pushed in the side-face direction
by apusher, it never occurs that the touch panel with the adhesive
layer is bent or disengaged from the jig, as has beén the case

in the prior art. |

Further, with automatic or semi-automatic
electrical inspecticn 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



0. 0038 kgfcm wunder the conditions of a thickness of
50 pm and a cross-sectional width "b" of 12 cm was
used as the separate sheet. The touch panel of this
Conpar ati ve Exanple 1, 15 because of a small fl exural
rigidity of the separate sheet, showed occurrence of
consi derable problens in the electrical inspection
process and the appearance inspection process before
shi pping, as well as functional deteriorations due to
bends of the product during the 43 me 20 before the
shipping or. during the time after the shipping and
before its being nounted onto the display surface. In

Contra§b159t§hW§th£H"%HéN§H%c@§ﬁ§lréﬁgéhgkf&%§ﬂ¥¥b@g above, it
Wrking Exanple 1, by virtue of a large flexural

r|gydu&yemfothErssemaran@ siepente pbat EorEidILmatsBoyesuch as
no problens Iike 25 those of Conparative Exanple 1.
22 Thstogehtiranéld wit bhe hed egtihbsi Vel speetiaocwrahiing causes
to the present i nvention, having the constitution as
descr iEd oWy eintalayend p?%ﬁééget% Heol9eil Mg brek Hgth the

eEfeCtStng accordi ngf o the present invention,

si’nce s@ﬁafﬁF@rgﬁﬁﬁ%r pPEER Hﬁﬁﬁﬁ?aFENblvgﬁ pyie lower

the t | fil
gl oy R S el ekt PR g oBE §iong psptoreiom

on aS%ﬁ@EEantEb§£d3t5§CE§BgylQBsulating substrate, as might
occur in the prior art. BAs a result of this[ mis—decisiohs
as to the insulation or the linearity are eliminated,

S 10 making it implementable fo execute the electrical
'inSpection process oﬁtside é Cle_an room. .

Further, since the rigidity of the product as a
whole is enhanced by the use 6f 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 1is enhanced by the use of the separate support-
plate member having the flexural rigidity within the
specific range as déscribed above, it never occurs that

25 cracks of the transparent'conductive'film or the like due



cross-sectional width "b" of the separate

support-plate nenber is 12 cm the rigidity of the

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

separate support-plate nenber having the flexura

rigidity within the specific range as descri bed above.
Therefore, for the electrical inspection process, it
beconmes sinpler to autonmati ze the inspection even in

the case of shared - use of the cassette-rack type
automati c i nspection machine th%% has conventional ly

been used for touch panels of filnfglass structure.

That is, during the process that the touch panel wth .

t he adhedieveehayest itheppsthdt metvhe stde- fe@ with some load
~direction by a pusher, it never occurs that the touch
panel aBgltilgdt e sHR et plaayérdlllsnmemheortlu\leseﬂgagedshlppmg
fron1thedj|g, as has been the case in the prior art.

Fur t K, S ERI adt6mat i€ oPTE8R - iR ofRiPRING| @Bdrieatil the

|nspect| nach nes of ot systenms, since the
ri gi dity Pgtﬂ% '%thfs%E”hSW%%FEeis enhanced by the

se of the Seﬁf{ % SLIQ,%OFI% z{’%ﬁ%te e netrlohavI aJ Eeen fully

| exur al r|g| ty wth e Specl Tic range as
descraeq,%élgbevem i Eonm@a@enomwﬁ tthh@t gf@f&&éée%ﬁmnts
foreign matters such as dust on the jig of
eleCtﬁHe&abflnSpBCféKH}eﬂaéht@etméuﬁﬁﬁbmﬂéh91h@wﬁﬂaw1ngs, it is
i nsulating substrate to be gently flexed with the 5
resultto ofe oootirdendetofvaguchs dehengati amdt haidittheations are
| oner

apparent to those skilled in the art. Such changes and
10 ‘modifications are to be understood as included within the

scope of the present invention as defined by the appended

claims unless they depart therefrom.



insul ating substrate is |ocally protruded al ong the

foreign mtters toward the upper insulating

substrate, as mght occur in the prior art. As a

result of this, ms-decisions as to the insulation or

“the linearity are elimnated, 10 making it

i npl ementabl e to execute the electrical inspection

process outside a clean room. Further, since the

rigidity of the product as a whole is enhanced by the

use of the separate support-pl ate2s nenber having the
flexural rigidity within the specific 15 range as

descri bed above, it never occurs that occurrence of

a. warp of the upper insulatingasmbstrate causes the

whol e touch panel to be warped, as in the case of the

prior 1 @nendddiusp absch ipantheviapppearanee ivaspeedd @Bmprising:
process of Newton's rings or the like, correct

deci sions as to a2@oegonfrmrilngaor bodrcOhf ocanimg sing an upper
articles can be achieved. Furthernore, since the

ri gi dithpcgfodnéipr otich hs am vphet @elestepdanSeddnstt heted by
use of the separate support- plate nenber having the

f | exuraFrergadiery sndichivhe ilgpkrimedcor endewas surface of an
descri bed above, it never occurs that 25 cracks of the
t r ansPEPERt 1RBHAGLRT vEU RS HTREEr (P h&orpketdird 24 at brafpearent
bends qf gp%e ]p_roduct never occur even wth sone | oad

appl i €4°F & FouBRpant? duritig- 19 (e BBfop ghes & lower

- shi ppiquctrode {5) constitutedbyeatransparent 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 layer (6)
interposed between the electrodes;

an adhesive layer (9) for bonding 't.he-touch paﬁel
main body overall to a _display {20); and

a separate support—plate member (10} for being
removed from the adhesive layer (9) and then being thrown away
at using thé touch panel,

wherein the separate support-plate member which
will be removed and then thrown away i.s 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 support-plate member (10) which



or during the tinme after the shipping and until the
nmounting onto the display surface. 5 Al though the

present invention has been fully described in

connection with the preferred enbodi nents thereof

with reference to the acconpanying drawings, it is to

be. noted that various changes and nodifications are
apparent to those skilled in the art. Such changes and

10 nodifications are to be under®étood as i ncl uded

within the scope of the present invention as defined

by the appended clains unless they depart therefrom

25 CLAIM5S 1(anended). A touch panel with an adhesive

| ayeriddnipy irshpged @ndotindn panedn madaly body t{d)sparent plastic
conpr|3|n% an upper electrode filmwhich has an upper

el ectshede he3}ng @nst g ruree o sy dihy Ertapisparentt coparaiottievef 1.5
filmformed on g | ower surface of an upper insulating
substtPet-@ 9 @oRSt FTWEG 1By that Pahsperent o prastigectional
film _.and a | ower el ectrode filmwhich has a | ower

el ect'totR § $f &Bﬁs???1&%@%9”%???hﬁ§ﬁ&Feﬂ?mﬁﬁhdﬁc%%V@‘
filmformed on an upper surface of a |lower insulating
substrate (4) constituted by a transparent plastic

film and which is disposed opposite to the upper

el ectrode filmwth an air layer (6) interposed

bet ween the el ectrodes;



an adhesive layer (9) for bonding the-touch pane

mai n body overall to a display (20); and a separate
support-plate nenber (10) for being renoved fromthe
adhesive layer (9) and then being thrown away at

usi ng the touch panel, wherein the separate

support-plate nenber which w1l be renpoved and then
thrown away is a transparent plastic sheet having a
flexural rigidity at ordinary teffperature of 0.3 to

40 kgf -cn2 on assunption that a rectangul ar

cross-sectional wdth b of the separate support-plate
menber is 12 cm 2 (amended) . A touch panel with an

adhesi ve | ager acceseinngatd wetaidn %dhy\@ﬁreewyép%ccordmg to
separate support-plate nenber (10) which 25/1 wll be

r enoved aandi tdien, EMEﬁmnuamawdm&savéU&@%panﬁnﬁsnkﬁﬁkkﬁctedby
sheet having a flexural rigidity at ordinary

t enperaatanrey 10t athbsitedlafe0 (lgf ¢ aRoMea8BHEDE SION0L PAL yékhylene
rectangul ar cross-sectional wdth b of the separate
supportergbhtkalaithendiesil2camba2@ se3 f aBhbolghaganedlayer (9c) .
with an adhesive |ayer according to claim1l or 2,

wherei n the adhesive layer (9) is constructed by an
acrylic adhesive layer (9a) , a core nenber (9b) of

pol yet hyl ene terephthal ate, anda silicon-base self
adhesi ve agent |ayer (9c)



