Al'l 1 DESCRI PTI ON 24 Cct ober 2002 5 TOUCH PANEL DEVI CE Technical Field
The present invention relates to a resistor-film type touch panel capable
" of inputting information with a finger or pen positioned in front of a

di spl ay device such as a liquid crystal display device (LCD) for use in an
=€l ectroni c notebook, a personal conputer, or the like; ®rodbérgbogr the

i ke and, particularly, a highly practical touch panel device subjected to

a treatnment for preventing |eakage of a_transparent insulating liquid

sealed in the touch panel. 15 Backgrpun& Art As a conven
panel, as shown in Fig. 23, the one in which a transpare I WH E
liquid 95 is sealed in a space obtai ned by adhering an upper e

film91l and a | ower el ectrode body ?% 8§I§{f¢# edges ‘with 20 #ff'thesive
agent, a doubl e-face adhesive tape %, or

“touch panet TNARILBAIRE:
reflection ofocd i EpCci dent  fromthe touch panel m m de and
inprove the visibility of the liquid crystal screen (see Jagé&&gp

Technical Field
5 The present invention relates to a resistor-film
type touch panel capable of inputting information with a
finger or pen positioned in front of a display device such
as a liquid crystal display device (LCD) for use in an
electronic notebook, a personal computer, or the like; or
10 CRT or the like and, particularly, a highly practical touch
panel device subjected to a treatment for preventing
leakage of a transparent insulating liquid sealed in the

touch panel.

15 Background Art
As a conventional touch panel, as shown in Fig.
23, the one in which a transparent insulating liquid 95 is
sealed in a space obtained by adhering an upper electrode
film 91 and a lower electrode body 92 at their edges with
20 an adhesive agent, a double-face adhesive tape 103, or the
like so as to suppress reflection of a light made incident
from the touch panel observer side and improve the
visibility of the 1liquid crystal screen (see Japanese
Utility Model Laid-open Publication No. 59-98528 and

25 Japanese Patent Laid-open Publication No. 63-281190) . It



Utility Mdel Laid-open Publication No. 59-98528 and 25 Japanese Patent
_Lai d-open Publication No. 63-281190). It M 24 Cctober 2002 2 is noted that
93 denotes an upper transparent el ectrode, 94 denotes a |ower transparent
el ectrode, 95 denotes a transparent insulating liquid, 100 denotes a
«Spacer and 103 denotes a doubl e-face adhesi ve tape. 5 24Qetober,200@8 cases
where a touch panel device is wused under a severe environnment or the liKke,
the transparent insulating liquid 95 sealed in the touch panel is exuded
outside at the portion where the upper ePectrode film91l and the |ower
el ectrode body 92 of the touch panel 10 are adhered, causing | eakage. Al so,
the transparent insulating liquid 95 | eaks from a danaged portion such as

a» crack or the Iike when the touch panel is danaged in the S ere
too strong phiessakedithatpf3 eenpkes anr PRPST TP §PQtﬁ2eF8%g§gba%€I is

dropped or an external pressure is 15 applied to t.he tguch In the
case where sdehofeguidl | bakae EﬁﬁﬂﬁgﬁrQ4% B gg%égdafffggul?Bﬁggé%ppgess

| mprove the. LRSPBRFTRY GrHHEa hystlr SOE T aralE L 8 per
eakage, |t herEByERRKT riPT 11 TRAE L B0t nadl ati on occars
5 However, in cases where a touch panel device 1is
used under a severe environment or the like, the
transparent insulating liquid 95 sealed in the touch panel
is exuded outside at the portion where the upper electrode
film 91 and the lower electrode body 92 of the touch panel
10 are adhered, causing leakage. Also, the transparent.
insulating liquid 95 leaks from a damaged portion such as a
crack or the like'when the touch panel is damaged in the
cases where too strong pressure 1is applied when an input is
made, the touch panel is dropped or an external pressure is
15 applied to the touch panel.

In the case where such liquid leakage occurs, it
pecomes difficult to suppress reflection of a light made
incident from the touch panel observer side or improve the
visibility of the liquid crystal screen. Further, the

20 upper electrode film of the touch panel bends depending on
the degree of liquid leakage, thereby making it likely that
poor insulation occurs.

Also, since the leaking insulating transparent
liquid 95 is put into contact with a constituent member

25 other than the touch panel such as, for example, a circuit



Al so,

for exanpl e,

«touch pane

since the |l eaking insulating transparent liquid 95 is put into
contact with a constituent nmenber 25 other than the touch panel such
acircuit M24 Cctober 2002 3 5 board or the like, a failure

of the constituent nmenber is caused or the aftertreatnent when the danmaged

i s exchanged, for exanple, w ping of the t24aDetplaared0D2

as,

insulating liquid 95 or the |ike becones difficult. Accordingly, an object
of the present invention is to provide g touch panel device that does not
suppression of reflection by a transparent insulating liquid
or the effect of inproved visibility, does not cause poor insulation

i mpair the

failur
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inacircuit board or the like 10 or does not nake difficult
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described i ssues can be solved. 15 Disclosure O |Invention In order
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insulating liquid 95 or the like becomes difficult.
Accordingly, an object of the present invention
is to provide a touch panel device that does not impair the
suppression of reflection by a transparent insulating
liquid or the effect of improved visibility, does not cause
poor insulation or failures in a circuit board or the like
or does not make difficult the aftertreatment when a
damaged touch panel 1is exchanged, by which the above-

described issues can be solved.

Disclosure Of Invention

In order to achieve the above object, the present
invention has the following constitutions.

According to a first aspect of the present
invention, there is provided a touch panel device, whefein
sides of a touch panel in which a transparent insulating
liquid is sealed in a space formed by adhering an upper
electrode film and a lower electrode body at edges thereof
are entirely covered with and sealed in an outer package
which transparently shows or exposes at least an operation
area of the touch panel and a periphery of a lower surface

of the touch panel is also covered continuously from the

or
t he

t here

_ anel, dewrceexwhplej n whpiles aff a tiheuchrpasphrémt whi ch
insulating 20 liquid is sealed in a space formed by adhering



el ectrode filmand 'a | ower el ectrode body at edges thereof are entirely
.covered with and sealed in an outer package which transparently shows or
exposes at | east an operation area of the touch panel and a periphery of a
| ower surface 25 of the touch panel is also covered continuously fromthe
«24 Cctober 2002 4 sides of the touch panel by the outer24p@ckber208Rt hout
inpeding visibility of at |east the operation area on the |ower surface of
the touch panel. According to a second agpect of the present 5 invention,
there is provided a touch panel device according 10 to the first aspect,
wherein the outer package is a bag which transparently shows at |east the
operation area of the touch panel and an opening of the bag is closed to
seal an ins$itenf offhetibmgtonchorndimeg tbya the r duaspegtaddfagehew priesent
invention, there is provided a touch panel device according to the first
aspect, wher'@RedY olitdbiddtagd ednprdasds: tlhen eppert ffdn madheredtlon an
upper surface of the touch panel which transparently shows at |east the 15
operation arey S aggpet Eb?ffa@édbfpatﬁfml touch panel and has an area
| arger than the upper surface thereof; a | ower support body adhered on a
| oner surface of the®C6GEALIPANEC Wi cEeEPRfspasranttl y ofhotke atptesstt t he

operatign area of .the | ower surface of the touch panel and
invention, there is provided a touch panel device according

to the first aspect, wherein the outer package is a bag
which transparently shows at least the operation area of
the touch panel and an opening of the bag is closed to seal
an inside of the bag.

10 According to a third aspect of the present
invention, there is provided a touch panel device according
to the first aspect, wherein the outer package comprises:

an upper film adhered on an upper surface of the
touch panel which transparently shows at least the:

15 operation area of the upper surface of the touch panel and
has an area larger than the upper surface thereof;

a lower support body adhered on a lower surface
of the touch panel which transparently shows at least the
operation area of the lower surface of the touch panel and

20 has an area larger than the lower surface thereof; and

a sealing material for sealing a groove-like
portion formed by edges of the upper film and the lower
support body and the end surfaces of the touch panel.

According to a fourth aspect of the present

25 invention, there is provided a touch panel device according



20 has an area larger than the | ower surface thereof; and a sealing
.material for sealing a groove-like portion fornmed by edges of the upper
filmand the | ower support body and the end surfaces of the touch panel.
According to a fourth aspect of the present 25 invention, there is
.provided a touch panel device according 24 COctober 20024%atebari2802i r st
aspect, wherein the outer package has an outer package body in a
rectangul ar parall el epi ped box shape whesch houses the touch panel and
exposes at | east the operation area on an upper surface of the touch panel
and 5 transparently shows the operation area on a |lower surface of the
and a sealing material for sealing at |east the outside of
t he oper ati ofe atee foirstthespppér wherdacethof dutert pachapaneds tan saderan
inside of the outer package body housing the touch panel. 10 According to
a fifth aspeaCkiga hkogyesiant a i yrRefario,art heareallke prmovdededbax t aiieipepanel
devi ce accordin

touch panel;

outer pack

t he touch panel

to the first aspect, wherein the outer package has an
dYorfes et akeatar Peaecadl | @tdpepedsbox ashapeashatthehouses

and exposes at |east the operation 15 areas on an upper
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ouch ‘panel; sealing material for sealing at

the outside of the operation area on the upper

surface of the touch panel to seal an inside of the outer
package body housing the touch panel.

According to a fifth aspect of the present
invention, there is provided a touch panel device according
to the first aspect, wherein the outer package has an outer
package body in a rectangular parallelepiped box shape that
houses the touch panel and exposes at least the operation
areas on an upper surface and the lower surface of the
touch panel; and sealing materials for respectively sealing
at least outsides of the operation areas on the upper
surface and the lower surface of the touch panel to seal an
inside of the outer package body housing the touch panel.

According to a sixth aspect of the present
invention, there is provided a touch panel device according
to the first aspect, wherein the outer package comprises:

an upper film adhered on an upper surface of the
touch panel which exposes at least the operation area on

the upper surface of the touch panel and is protruded



20 According to a sixth aspect of the present invention, there is provided
.a touch panel device according to the first aspect, wherein the outer
package conprises: an upper film adhered on an upper surface of the touch
panel which exposes at |east the operation area on 25 the upper surface of
~the touch panel and is protruded 24 Cctober 2002 6 out 4dctéreni2002e upper
surface thereof; a | ower support body adhered on the |ower surface of the
touch panel which exposes at |east the operation area on the |ower surface
of the touch panel and is 5 protruded outside fromthe |ower surface
thereof; and a sealing material for sealing a groove-like portion forned
by edges of the upper filmand the |ower support body and end surfaces of

the touch pasetsidectrdli nget appeseyenticaspasiedy; the present 10 _
invention, there is provided a touch panel device according to the first

aspect, wherein the out ébwpackaggoconpsdsesiherdd0war tauppektrbedyradher ed
on a |lower surface of the touch panel which transparently shows at | east
the operatioh &hea tonchhednederwisiurlf acepees hett aeeBtpanal apdradfohas an
area |larger than the | ower surface thereof and a sealing material for
sealing a rezessednpofFi¢ onlowegr medr bycedges ahet heowdwepasenposihdbady and
end surfaces of the touch panel. According to an eighth aspect of the
5 protruded outside from the lower surface thereof; and
pr esent
a sealing material for sealing a groove-like
portion formed by edges of the upper film and the lower
support body and end surfaces of the touch panel.
According to a seventh aspect of the present
10 invention, there is provided a touch panel device according
to the first aspect, wherein the outer package comprises:
a lower support body adhered on a lower surface
of the touch panel which transparently shows at least the
operation area on the lower surface of the touch panel and
15 has an area larger than the lower surface thereof and
a sealing material for sealing a recessed portion
formed by edges of the lower support body and end surfaces
of the touch panel.
According to an eighth aspect of the present
20 invention, there is provided a touch panel device according
to the first aspect, wherein the outer package comprises:
a lower support body adhered on the lower surface
of the touch panel which exposes at least the operation

area on the lower surface of the touch panel and is

25 protruded outside from the lower surface thereof and



20 invention, there is provided a touch panel device according to the
first aspect, wherein the outer package conprises: a | ower support body
adhered on the |l ower surface of the touch panel which exposes at |east the
operation area on the |ower surface of the touch panel and is 25
sprotruded outside fromthe | ower surface thereof and 224@dtotr200D02 7 a
sealing material for sealing a recessed portion forned by edges of the
l'ower support body and end surfaces of the touch panel. According to a
10t h aspect of the present 5 invention, there is provided a touch panel
device according to any one of the third to eighth aspects, wherein the
sealing material has been subjected to degassing treatnent so that voids

are not generated by wepeal £y indtdSi O Ad1e sehilkgy gorg@gggégrg% Qan 1ith
aspect of the present invention, there is provided a touch pane evi ce

accordi ng tfvrrkel by rdgaspect thhebebd aubbbekngss, And hehd oW £aSUpport
body is 0.025 mmor nore. According to a 12th aspect of the present 15

i nvention, tdferthel soprbvpaedl a t ouch panel device according to the third
or sixth aspect, wherein the upper filmhas been subjected to

| ow-reflection treat mdatorgdhioepr dicg @ 0 BOWIBt hasgspect odf the preserht

invention, there is provided a touch panel device according
invention, there is provided a touch panel device according

to any one of the third to eighth aspects, wherein the
sealing material has been subjected to degassing treatment
so that voids are not generated by repeated inputs or the
like.

10 According to an 1llth aspect of the present
invention, there is provided a touch panel device according
to the third aspect, . wherein a thickness of the lower
support body is 0.025 mm or more. |

According to a 12th aspect of the present

15 invention, there is provided a touch panel device according
to the third or sixth aspect, wherein the upper film has
been subjected to low-reflection treatment.

According to a 13th aspect of the present
invention, there is provided a touch panel device according

20 to any one of the first to eighth aspects, wherein spacers
with an area occupation rate of 0.01% - 5% and a height of
15 ym or less are provided on a transparent electrode
surface of the upper electrode film or the lower electrode
body of the touch panel and the insulating transparent

25 liquid has a viscosity of 30 cps or less.



20 to any one of the first to eighth aspects,

-occupation rate of 0.01%- 5% and a height of 15 pmor |ess are provided

on a transparent el ectrode

_ surface of the upper electrode filmor the
| ower el ectrode body of the touch panel and the insulating transparent

wherein spacers with an area

25

«liquid has a viscosity of 30 cps or less. 24 COctober 2Q8Ddobse@002i ng to a
1l4th aspect of the present invention, there is provided a touch panel
devi ce according to any one of the firsfg to eighth aspects, wherein the

i nsul ating transparent

| i qui d has been subjected to 5 degassing treatnent

so that voids are not generated by repeated inputs or the |ike. According
to a 15th aspect of the present invention, there is provided a touch panel
device according to amtoedengf tbe hirsutho gkphth aspecthe WHLES:AL
spacers 10 with an area occupation rate of 0.01%- 5% and a hei ght of
pmor |ess aimvemtidirgedhemeaitr pnsphdedta et@ed adelsdelaee akchdh@impper

el ectrode filmor the |ower electrode body of the touch panel, and the

15

i nsul ati ng tt@anspdreme ¢f quhd Hassd viscesghyhofasp@ctps ovhdress, ttas been

15 subjected to degassing treatnent so that voids are not

gener ated by

repeat ed i nptr3lHtinge |tdenspramgnhas ldmuiidnf mast | dredmdesulsiatdtsfdyi ng t he
follomﬁgg rel ati onal expression (n -2 n-12
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degassing treatment so that voids are not generated by
repeated inputs or the like.

According to a 15th aspect of the present
invention, there is provided a touch panel dévice according
to any one of the first to eighth aspects, wherein spacers
with an area occupation rate of 0.01% - 5% and a height of
15 pm or less are provided on a transparent electrode
surface of the upper electrode film or the lower electrode
body of the touch panel, and the insulating transparent
ligquid has a viscosity of 30 cps or less, has been
subjected to degassing treatment so that voids are not
generated by repeated inputs or the 1like, and has an

infraction index satisfying the following relational
expression

n -n\ /m -1\?
A B < A

n +n n+1
A B, A

where infraction indices of the transparent electrode, the

transparent insulating liquid, and air are n,, n,, and 1,
respectively, while 1liquid injecting holes are provided
outside the operation area in one surface of the touch

panel and in a member covering this surface and the liquid



ABADN+l nA+n < A B 20 where infraction indices of the transparent
-electrode, the transparent insulating liquid, and air are nA/ n8, and 1,
respectively, while liquid injecting holes are provided outside the
operation area in one surface of the touch panel and in a nenber covering
+this surface and the liquid 24 Cctober 2002 9 injectizagdobss2002e seal ed.
According to a 16th aspect of the present invention, there is provided a
touch panel device according to any one of the first to eighth aspects,
wherein at |east 5 one transparent el ectrode surface of the upper el ectrode
10 15 filmor the |l ower electrode body of the touch panel has been
subjected to satin finish treatnent so as to scatter light to prevent

li ght interfengace hetyerds the tsanggarent el ectrodes. According to a 17th
aspect of the present invention, there is provided a touch panel device

according to any one mfcdhgddi e, si xtlsrnsewepthe ebghtbheangréééﬁk
aspects, wherein the | ower support body has been subjected
| ow-refl ecti bnvémedmperthere is provided a touch panel device according
to any one of the first to eighth aspects, wherein at least
5 one transparent electrode surface of the upper electrode
film or the lower electrode body of the touch panel has
been subjected to satin finish treatment so as to scatter
light to prevent light interference between the transparent
electrodes.
10 According to a 17th aspect of the present
invention, there is provided a touch panel device according
to any one of the third, sixth, seventh, eighth, and 11th

aspects, wherein the lower support body has been subjected

to low-reflection treatment.

15
Brief Description Of Drawings
These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
20 embodiments thereof with reference to the accompanying

drawings, in which:

Fig. 1 is a cross-sectional side view showing a
touch panel device according to a first embodiment of the
present invention;

25 Fig. 2 1s a cross-sectional side view showing a



Brief Description O Drawi ngs These and ot her aspects and features of the
-present invention will becone clear fromthe follow ng description taken
in conjunction with the preferred 20 enbodi ments thereof with reference to
t he acconpanying 25 drawings, in which: Fig. 1 is a cross-sectional side
«View showi ng a touch panel device according to a first4erdiesbrzeo2 of the
present invention; Fig. 2 is a cross-sectional side view show ng a 24
COct ober 2002 9A touch panel device according to a nodification of the above
first enmbodinment; Fig. 3 is a cross-sectional side view showing a touch
panel device according to a second eqﬁpdinent of the 5 present invention;
Fig. 4 is a cross-sectional side view show ng a touch panel device
according to a nodification of the above second enbodinment; Fig. 5is a

partially erfieidedasiedn deiviwes hombngind thh a2foad £26aXéRsf 2202bove

first embodiment;
Fig. 3 is a cross-sectional side view showing a
touch panel device according to a second embodiment of the

5 - present invention;

Fig. 4 is a cross-sectional side view showing a
touch panel device according to a modification of the above

second embodiment;

Fig. 5 is a partially enlarged plan view showing

10

15

20

25



10 the touch panel device according to the above nodification of the above
-first enbodinent of Fig. 2; Fig. 6 is a plan view show ng the touch panel
device of Fig. 5 seen fromthe liquid injection side; 5 Fig. 7 is a
cross-sectional side view showing a touch panel device according to
»anot her nodification of the above first enbodi nent; Fi24 O&obar 2802
cross-sectional side view showing a touch panel device according to

anot her nodification of the 10 above seg¢gnd enmbodiment; Fig. 9 is a
cross-sectional side view showing a touch panel device according to a
third enbodi nent of the present invention; Fig. 10 is a cross-sectional
side view showing a 15 touch panel device according to a fourth enbodi nent

of the presemd tawentpOml edickl acgo@dehgSsoSenki aPGle Shogi ¥l e lipwi ng a
touch panel device according to a fifth enbodi ment of the present
i nvention; 26f Rilg: abvies farpt asmvo@mmahow mgritghe otouch panel  devi ce
according to the above fifth enbodinent of Fig. 11; Fig. 13 is a
cross-sectional side Wiew ghoidng @ lt=ouchi panshodeyd Cehacei@hngpdreia sixth
enbodi nent of the present invention; 25 Fig. 14 is a plan view show ng the
touch panel &¥iQst ofeFig002 seen from the liquid injection side;
5 Fig. 7 is a cross-sectional side view showing a
touch panel device according to another modification of the
above first embodiment;
Fig. 8 is a cross-sectional side view showing a
touch panel device according to another modification of the
10 above second embodiment;
Fig. 9 is a cross-sectional side view showing a
touch panel device according to a third embodiment of the
present invention;
Fig. 10 is a cross-sectional side view showing a
15 touch panel device according to a fourth embodiment of the
present invention;
Fig. 11 is a cross-sectional side view showing a
touch panel device according to a fifth embodiment of the
present invention;
20 Fig. 12 is a plan view showing the touch panel
device according to the above fifth embodiment of Fig. 11;
Fig. 13 is a cross-sectional side view showing a
touch panel device according to a sixth embodiment of the

present invention;

25 Fig. 14 is a plan view showing the touch panel



11 5 device according to the above sixth enbodi nent of Fig. 13; Fig.
-a cross-sectional side view showi ng a touch panel device according to
sevent h enbodi nent of the present invention; Fig. 16 is a plan view

showi ng the touch panel

«0f Fig. 15;

15 is
a

devi ce according to the above seventh enbodi nent

Fig. 17 is a cross-sectional side view showr@cteber2002h panel

devi ce according to an eighth enbodi nent of the 10 present invention

18 is a plan view show ng the touch panel
ei ght h enbodi nent of Fig.

showi ng a touch panel device according to a ninth enbodi nent of the
present invention; Fig. 20 is a plan view show ng the touch panel device

accordi ng F0dé$ﬁtéﬂﬁﬁﬁbﬂﬁi%bht@U@HgiQE%@e(giﬁﬁﬂleﬁH%ﬂimghg'oglFig.a13;
cross-sectional side view showi ng a touch panel device accordihg to a tenth

enbodi ment of the 20 mrgsant iisn\éerﬁﬂo%%?—s@cﬁioggli§ié‘ep‘lfﬁé\ﬂvéﬁéf\hﬁn§)v%

t ouch panel

devi ce according to the above tenth enbodi nent of Fig.

; Fig.

devi ce according to the above
17; Fig. 19 iS"a cross-sectional side view

15

ng the
1; and

Fig. 23 is atcuaspandl iderakeVhess SADW N & 25 @AY eRbbanabnt osehpanel in
which a liquidis filled.
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present invention;

Fig. 16 is a plan view showing the touch panel
device according to the above seventh embodiment of Fig.
15;

Fig. 17 is a cross-sectional side view showing a
touch panel device according to an eighth embodiment of the
present invention;

Fig. 18 is a plan view showing the touch panel
device according to the above eighth embodiment of Fig. 17;

Fig. 19 is a cross-sectional side view showing a
touch panel device according to a ninth embodiment of the
present invention;

Fig. 20 is a plan view showing the touch panel
device according to the above ninth embodiment of Fig. 19;

Fig. 21 is a cross-sectional side view showing a
touch panel device according to a tenth embodiment of the
present invention;

Fig. 22 1is a plan view showing the touch panel
device according to the above tenth embodiment of Fig. 21;
and

Fig. 23 1is a cross-sectional view showing a

conventional touch panel in which a liquid is filled.



24 COct ober 2002 12 Best Mode for Carrying Qut the Invention Before the
sdescription of the present invention proceeds, it is to be noted that |ike
parts are designated by |like reference nunerals throughout the
acconpanying 5 drawings. A first enbodi ment of the present invention wll
+be described in detail with reference to the acconpanyi2gOctdben2002s bel ow.
Fig. 1 is a cross-sectional side view showng a 10 touch panel device
according to the first enbodi nent of thej;,present invention. The touch
panel device 40 according to the above first enbodinment is characterized
in that a touch panel 42 in a generally rectangul ar-parall el epi ped shape
is sealed 15 in an outer package 83 in a generally rectangul ar-

par al | el epi mssthoroshape vhirehihd anspatentinyesitaws at | east the operation
area 9 of the touch panel 42. The neans for sealing the touch panel 42 in

t he outer package 83 iBefocenshiet ulesd rdpthonhatf aheecharpntarimpetidn | m 6
and a 20 rectangul ar | ower support body 7, each having an area |arger than
t he touch paneicesar é tadlserttedbennotele thpped ikandat osvearsuidsicatated
respectively, of the touch panel 42 and a groove-like portion 84 in a
rect angul ar ¥y add kehapefefengred nopetrhé sf otinr pegtiqpher dhesi alsc@gges, iofg t he
upper film25 6 and the | ower support body 7 and the peripheral end
5 drawings.
A first embodiment of the present invention will
be described in detail with reference to the accompanying
drawings below.
Fig. 1 is a cross-sectional side view showing a
10 touch panel device according to the first embodiment of the
present invention.
The touch panel device 40 according to the above
first embodiment is characterized in that a touch panel 42
in a generally rectangular-parallelepiped shape is sealed
15 in an outer package 83 in a generally rectangular-
parallelepiped box shape which transparently shows at least
the operation area 9 of the touch panel 42. The means for
sealing the touch panel 42 in the outer package 83 is
constituted such that a rectangular upper film 6 and a
20 rectangular lower support body 7, each having an area
larger than the touch panel 42 are adhered onto the upper
and lower surfaces, respectively, of the touch panel 42 and
a groove-like portion 84 1in a rectangular frame shape

formed by the four peripheral side edges of the upper film

25 6 and the lower support body 7 and the peripheral end



A 24 Cctober 2002 13 surfaces of the touch panel 42 is sealed by using a
-sealing material B. The touch panel 42 housed in the outer package 83 of
t he touch panel device 40 according to the 5 aforenentioned first

enbodi nent is constituted such that a transparent insulating liquid 5 is

ssealed in a space forned by adhering a rectangul ar upedrOctblert2002ie film 1
and a rectangular |ower electrode body 2 made of glass at their

peri pheral edges with a doubl e-face adhesive tape 13 and 10 thus generally
known ones can be used. It is noted that 13 as is expected, an upper
transparent electrode 3 is fornmed on the |lower surface of the upper
electrode film1 and that a |lower transparent electrode 4 is fornmed on the
upper surface of the |ower electrode body 2. Al so, instead of 15.the

doubl e-face adhésiwe ¢fpshelIough aahedi 42 hyetralfid Hie USEPRei §°841 8%t i vel y
used for adhering the upper electrode film1l and the |ower el ectrode body
2 at their pericphéadl8-edges. It is noted that the touch panel 42 of Fig. 1

is a so-called filmglass type touch papel, in which u
electrode film1lis naﬂ%@cﬁ°9§hfPPHFénéEtﬂgufﬂéeynekg%fﬁggé nggﬁag P2 made

of glass. Also, in this touch panel 42, there gre us prqy dedpa
nul tiplicityodf spaeerdo¥ghin Eﬁgﬁspaégva?nedﬁgbygggﬁgé¥%% tthupper

eleCtroqs flgﬁg%egggtgggeéoyfgst embodiment is constituted such that a

transparent insulating liquid 5 is sealed in a space formed

by adhering a rectangular upper electrode film 1 and a

rectangular lower electrode body 2 made of glass at their

peripheral edges with a double-face adhesive tape 13 and

10 thus generally known ones can be used. It is noted that,

as i1s expected, an upper transparent electrode 3 is formed

on the lower surface of the upper electrode film 1 and that

a lower transparent electrode 4 is formed on the upper

surface of the lower electrode body 2. Also, instead of

15 the double-face adhesive tape 13, an adhesive agent or the

like is selectively used for adhering the upper elegtrode

film 1 and the lower electrode body 2 at their peripheral

edges. It is noted that the touch panel 42 of Fig. 1 is a

so-called film/glass type touch panel, in which the upper

20 electrode film 1 is made of a film and the lower electrode
body 2 is made of glass.

Also, in this touch panel 42, there are usually

provided a multiplicity of spacers 10 in the space formed

by adhering the upper electrode film 1 and the lower

25 electrode body 2 at their peripheral edges. Specifically,



25 el ectrode body 2 at their peripheral edges. Specifically, 24 Cctober
2002 14 there are provided a multiplicity of transparent spacers 10 on the
transparent el ectrode surface of either the upper electrode film1 or the
| ower el ectrode body 2 of the touch panel 42. The area occupation rate of
the spacers 10 to 5 the transparent el ectrode surface i24Qctwber2dfi2y 0.01% -

5% In the case where no spacer 10 is provided or the area occupation
rate is less than 0.01% the sw tching re§gonse is poor. That is, since
the contact area between the transparent “électrodes tends to be |arge when
t he upper 10 surface of a touch panel 42 is pressed with a finger or pen,
the el ectrode separation of the upper electrode film1l is unfavorable,

resutting in &dﬁﬁ#%‘);’éﬁx{ﬁ l&)‘iﬁﬁqtﬁﬁg a%ﬁ?ﬁ%ﬁéﬁ&eﬂg ofnggﬁgﬁa}QnBrgpdﬂg%%é frigcﬁy

i nputs becone cases here are provide ny
spacers to thg, 1§hi§Xtt§thIsQ§én% h@lé&@%ﬁif%ﬂ@%&@@ 58l @i@xeeeds S Kp Y S 1S

because the input [ oad becones heavy, Is, a heavy load I1s required to

put the transpar@antod estihodes i phe tOMAd e MeRet BeayPPes s std ack@f the
touch panel 42 is pressed wth a finger or pen. Further, the height of the

spacer 10 20 gasndir efer abkyelarpm okcclipssibecanse bhethBpybalcead alosao
becones heavy in the case of higher than 15 pm Wen the area occupation
rate of spaceitse Hrangatrbatheigbtrode therrapader pt@rarebbetd. g hi r5¢t.he
af orenenti oned preferable ranges, the performance of a normal touch panel
42 can be In the case where no spacer 10 is provided or the area
occupation rate is less than 0.01%, the switching response
is poor. That 1is, since the contact area between the
transparent electrodes tends to be large when the upper
10 surface of a touch panel 42 is pressed with a finger or pen,
the electrode separation of the upper electrode film 1 is
unfavorable, resulting in a slower response. Also, even if
spacers 10 are provided, inputs become difficult in the
cases where there are provided too many spacers to the
15 extent that the area occupation rate exceeds 5%. This 1is
because the input load becomes heavy, that is, a heavy load
is required to put the transparent electrodes into contact
when the upper surface of the touch panel 42 is pressed
with a finger or pen. Further, the height of the spacer 10
20 is preferably 15 pm or less because the input load also
becomes heavy in the case of higher than 15 upm. When the
area occupation rate of spacers 10 and the height of the
spacer 10 are both within the aforementioned preferable

ranges, the performance of a normal touch panel 42 can be

25 sufficiently ensured in the light of the switching response



25 sufficiently ensured in the Iight of the switching response 24 Cctober
.-2002 15 and the input |oad. After the touch panel 42 is enclosed in the
outer package 83, a transparent insulating liquid 5 is sealed in the

af orenenti oned space formed by adhering the upper 5 electrode film1l and
:the lower electrode body 2 at their peripheral edges 3 Ggobe? 200Ppr ess the
reflection of a I|ight nmade incident fromthe touch panel observer side and

i nprove the visibility of the liquid cryf%al screen. The transparent
insulating liquid 5, as its kind, needs be a 10 material which has

el ectrical insulation and a liquid which does not affect other constituent
materials of the touch panel 42. For exanple, silicon oil, fluoric inert

liquid, nethy eng ijodide;,Qf the Iike can be used. It is noted that the
same swi tching respénggqasogﬁat of a touch panel 15 in which a transparent

insulating liquidis ﬂ@EeLnLEQFéﬁhcﬁxHEJ@i Qgtﬁgngchgag&niﬁi{HEtJH%er
viscosity of the transparent insulating |iqui to cps or less’in the

case where, d:ika%ampl,ea %QaﬁgFgréQtV\&ﬁbuﬁé\tﬁ{gemQﬁﬁ@ai Iiah sdatg aqf, 0. 01%
- 5% and a height of 15 pmor |less are 20 provided on a transparent

el ectrode swHeacarotegbhbesndde spapper retesd r asde &hheklngr the Lwen
el ectrode body 2. Also, a transparent insulating liquid that has been

subj ect®d t @lactegdesifignt rieadmenthé slpnef ee abtyradsedbody N2 aakr ameaar ent
insulating liquid 5 that has not been

peripheral edges so as to suppress the reflection of a

light made incident from the touch panel observer side and

improve the visibility of the liquid crystal screen. The

transparent insulating liquid 5, as its kind, needs to be a

10 material which has electrical insulation and a liquid which

does not affect other constituent materials of the touch

panel 42. For example, silicon bil, fluoric inert liquid,

methylene iodide, or the like can be used. It is noted

that the same switching response as that of a touch panel

15 in which a transparent insulating liquid is not injected

can be obtained by limiting the wviscosity of the

transparent insulating liquid 5 to 30 cps or less in the

case where, for example, spacers 10 with an area occupation

rate of 0.01% - 5% and a height of 15 um or less are

20 provided on a transparent electrode surface of either the
upper electrode film 1 or the lower electrode body 2.

Also, a transparent insulating liquid 5 that has

been subjected to a degassing treatment is preferably used.

In a transparent insulating ligquid 5 that has not been

25 subjected to a degassing treatment, the gasses dissolved in



25 subjected to a degassing treatnent,

.-2002 16 the transparent insulating liquid 5 can generate voids wth
repeated i nput operations and environnent changes. In this case, the

visibility and the switching response are

t he gasses dissolved in 24 Cctober

deteriorated. Wien a transparent

sinsulating liquid 5 has 5 been subjected to a degassi ngR4 OetabereadD2 voi ds

are not generated even with repeated input operations.
for exanple, a nmethod wherein,dissolved gasses are separated
a nmethod called a refl ux

treat nent,

and renoved under a reduced pressure atnosphere,

method or the 10 like is enployed. Al though suppression of the |ight

reflection is

t ranspar ent Eﬁéutaéﬁﬁﬁbiéﬁmﬂi%é%ﬂd%iﬁgsmﬁg@i@fsfhéﬂ“&%hd%%%%'voﬁas b eh

not all insulating and transparent |iqu

s can 15 achi eve the object

case. |f therepbasedi Meputhdperadiibher engece el vaaedtheHanaRspar eRtthi s

insulating liquid 5 and

refractive

10

15

20

25

For a degassing

conventionally nentioned as one of objects of sealing a

act,
in any

the transparent electrode is smaller than the

tadex dihéerensebbeitweernrai r tard tshe tthangpakepbos&ct0de,
the reflectance at the interface between the transparent 20 insul ating

| i quid 5 anddeheriomrispds entheh eat todespsrerstral heunl 4 thiany thieyprief |ectance at
the interface between air and the transparent el ectrode, which inproves
the tra&nsm bPeanceublikeiteflories bt degamsdher abtentimentthe oot aefke andt ght
refl ection suppression effect that the transparent

generated even with repeated input operations. For a
degagsing treatment, for example, a method wherein
dissolved gasses are separated and removed under a reduced
pressure atmosphere, a method called a reflux method or the
like is employed.

Although suppression of the light reflection is
conventionally mentioned as one of objects of sealing a
transparent insulating liquid 5 in a space of a touch panel
42, in fact, not all insulating and transparent liquids can
achieve the object in any case. If the refractive index
difference between the transparent insulating liquid 5 and
the transparent electrode is smaller than the refractive
index difference between air and the transparent electrode,
the reflectance at the interface between the transparent
insulating 1liquid 5 and the transparent electrode 1is
smaller than the reflectance at the interface between air
and the transparent electrode, which improves the
transmittance. Therefore, it is preferable in the light of
a light reflection suppression effect that the transparent

insulating 1liquid 5 satisfies the following relational



25 insulating liquid 5 satisfies the follow ng relational 24 October 2002
.17 expression, (n -2 n_12 A8 An A +nB <nA +1 where the refractive

i ndices of the transparent electrode, the transparent insulating |liquid,
and air are nA, nB, and 5 1, respectively. The left and right terns of the
-above relational expression represent the reflectance 24tOdtbiser 2002 er f ace
between the transparent insulating liquid 5 and the transparent el ectrode
and the reflectance at the interface befyeen air and the transparent

el ectrode, 10 respectively. The transparent insulating liquid 5 also acts
as a lubricant, generating an effect of inproving the durability of
transparent conductive filns, that is, the upper transparent electrode 3
and the | owasxgrensparent 15 el ectrode 4. Furthernore, since the
transparent insulating liquid 5 can ensure a gap between the upper and

| oner el ectrodes, that isy2 bgtween the upper transparent electrode 3 and
the | ower transparent eie@ﬂr , occurrence of Newton's rings can be

prevented when the 20\t0i%s Baddl) 42 is pl aced levelly. In the case where
the touch panel 42 is placed vertically, however, the gap sizes

where the refractive indices of the transparent electrode,
the transparent insulating liquid, and air are n,, n;, and
.5 1, respectively. The left and right terms of the above
relational expression represent the reflectance at the
interface between the transparent insulating liquid 5 and
the transparent electrode and the reflectance at the
interface Dbetween air and the transparent electrode,

10 respectively.
The transparent insulating liquid 5 also acts as
a lubricant, generating an effect of improving the
durability of transparent conductive films, that is, the
upper transparent electrode 3 and the lower transparent
15 electrode 4. Furthermore, since the transparent insulating
liquid 5 can ensure a gap between the upper and lower
electrodes, that 1is, between the upper transparent
electrode 3 and the lower transparent electrode 4,
occurrence of Newton’s rings can be prevented when the
20 touch panel 42 is placed levelly. In the case where the
touch panel 42 is placed vertically, however, the gap sizes
between the transparent electrodes vary due to the flow of
the transparent insulating liquid 5, resulting in easy

occurrence of Newton’s rings in portions where the gap is



bet ween the transparent electrodes vary due to the flow of the transparent
~insulating liquid 5, resulting in easy occurrence of Newton's rings in
portions where the gap is 24 Cctober 2002 18 small. Therefore, it is
preferable that at |east a surface of either the upper transparent
-electrode 3 or the lower transparent electrode 4 is sugd@cdlest 2002a satin
finish treatnent. The satin finish treatnent can scatter a light 5 and
prevent the light interference between the transparent electrodes.
Exanpl es of the satin finish nethod include sandblasting, enbossing, nat
coating, etching, and the like. On the other hand, the aforenentioned outer
package encl osing the touch panel 42 is constituted, as 10 descri bed

above, by ammspper frhbaeBotdatit siAdherred 8t bratpper sid ace fr ke touch
panel 42 and has an area | arger than the upper surface, a |ower support

body 7 that dfs eiaghar ethdnupher | oneissafdracee Déctthid osicHr panel 14¢eand has
an area |arger than the |ower surface, and a sealing 15 material 8 for
seal i ng a groawepkirket parltdorodéd for med dybjddtedetspher aht 86809es nakht he
upper film®6 and the |lower support body 7 and the end surfaces of the
touch panel t42atm®his cBhset satinohimish tecdesort bed iswaftterhar 1dghai | .
Materials of the upper film®6 are not 20 particularly limted so long as
t hey have fladi bireveptafile Light trbeshession dtweeastthen traaspperati on
area. The wupper film®6 is adhered on the upper surface of the upper
electrodes. Examples of the satin finish method include
sandblasting, embossing, mat coating, etching, and the like.
On the other hand, the aforementioned outer
package enclosing the touch panel 42 is constituted, as
10 described above, by an upper film 6 that is adhered on the
upper surface of the touch panel 42 and has an area larger
than the upper surface, a lower support body 7 that is
adhered on the lower surface of the touch panel 42 and has
an area larger than the lower surface, and a sealing
15 material 8 for sealing a groove-like portion 84 formed by
the peripheral edges of the upper film 6 and the lower
support body 7 and the end surfaces of the touch panel 42.
This constitution will be described in further detail.
Materials of the upper film 6 are not
20 particularly limited so long as they have flexibility and
light transmission at least in the operation area. The
upper film 6 is adhered on the upper surface of the upper
electrode film 1. Examples of the material of the upper

film 6 include, specifically, engineering plastic such as

25 polycarbonate, polyamide, polyether, or the 1like; and



el ectrode fil
-specifically,

m 1. Exanples of the material of the upper film6 include,

engi neering plastic such as 25 pol ycarbonate, polyam de,

pol yether, or the |ike; and 24 Cctober 2002 19 5 acrylic, polyethylene

t erepht hal at e,

~like. It is
| east in the

pol ybutyl ene terephthal ate, polystyrene, cellulose resins, or the like.

preferable to use a resin having excel |l ent24t@aoisgraoepcy at

pol ybutyl ene terephthal ate, polystyrene, cellul ose, or the

operation area. Exanples of the material of the | ower support
body 7 include engineering plastic such as;gol ycarbonate, polyamn de,
pol yether, or the like; and acrylic, polyethylene terephthalate,

is 10 preferable to use a resin having excellent transparency at |east
the operation g¢ga.iclhe t igokpassiehet he lt@wWebhtBHPROE] bodioTYybStylene

preferably O.
0. 025 mMm may

preferable to make the 15 | ower support body 7 thicker

so-called fi

touch panel from bending by the | oad upon input.
al | ow t he upperedstl mr6 the opavetaonaxeaal arger than the upper surface of

the touch 20 panel 42 and the | ower support body 7 to have an area | arger

025 mm or nore because those having a thickness |ess than
heye @t Haasite, | Rolgueabihéf Yeel lulissd)oted tHatlikei s 1t is

| pet d fd ratlyep e ot auseh sparealini havied. eXbhedlestt orpigverdndheat

than the bower surface ékamhéesouwch pamema42rdelt et the lower support

10

15

20

25

body 7 include engineering plastic such as polycarbonate,
polyamide, polyether, or the like; and acrylic,
polyethylene terephthalate, polybutylene terephthalate,
polystyrene, cellulose resins, or the 1like. It is
preferable to use a resin having excellent transparency at
least in the operation area. The thickness of the lower
support body 7 is preferably 0.025 mm or more because those
having a thickness less than 0.025 mm may have an issue in
durability. It is noted that it is preferable to make the
lower support body 7 thicker in the case where a so-called
film/film type touch panel is used. This is to prevent the
touch panel from bending by the load upon input.

Also, it is required to allow the upper film 6 to
have an area larger than the upper surface of the touch
panel 42 and the lower support body 7 to have an area
larger than the lower surface of the touch panel 42 so that
a groove-like portion 84 can be reliably formed by the
peripheral edges of the upper film 6 and the lower support
body 7 and the end surfaces of the touch panel 42 and the

sealing material 8 for sealing the groove-like portion 84

Also, it isrequired to

|t
in

in the case where a



a groove-like portion 84 can be reliably formed by the peripheral edges of
-the upper film®6 and the | ower support body 7 and the end surfaces of the
touch panel 42 and the 25 sealing material 8 for sealing the groove-like
portion 84 24 Cctober 2002 20 can be reliably disposed at the groove-like
sportion 84 and can fulfill its sealing function w thoid# Qnidhey 20821 ed from
t he di sposed position. As a specific exanple, the upper film®6 and the
| ower support body 7 have an area about @05 5 pmlarger than the upper and
| ower surfaces of the touch panel 42, respectively. As a sealing material
8, besides commopn adhesive agents and doubl e-face adhesive tapes,
materials that have a sealing characteristic superior to an adhesive agent
or doubl e- fa%@na*émeé‘?lﬂeﬂﬂafpéilﬁﬁqi}@d aftor-he0 gadheet higke heoedies &f atke touch
panel 42, for exa | e, thernosetting resins, |INcurable resins, thernmo-W

curable resf®s,t %hcﬂﬁa§%%%%ﬂg unghaey, Wikhenankeing | peoked ofront he
i ke, can be useg Above all, various curable resins are superior in the
seal i ng charHte F§?‘?§:e%nﬂo?)“a?3t‘?rbul affy 2 1%’%?& &8P LAl s heasurpatat eri al

of the seali er the s ri.al the material used for

adheri ng thePP]dprer réGFet&er JEY Isl’ﬁpfogﬁt gf’ﬂ@ I7 ee?récfl‘?%ﬁ‘jea%ﬁy 2 %f the
Louch panel 42 8- HAE1 L BeT LERCURbePOaEa TRy be e 200U {2
panel 42, respectively. As a sealing material 8, besides
common adhesive agents and double-face adhesive tapes,
materials that have a sealing characteristic superior to an
adhesive agent or double-face adhesive tape 13 used for
10 adhering the edges of the touch panel 42, for example,
thermosetting resins, UV-curable resins, thermo-UV curable
resins, and such as acrylic, epoxy, urethane, silicon, or
the like, can be used. Above all, various curable resins
are superior in the sealing characteristic and particularly
15 preferable.

Also, as a material of the sealing material 8,
the same material as the material used for adhering the
upper electrode film 1 and the lower electrode body 2 of
the touch panel 42 at their peripheral edges may be used,

20 but it is preferable to use the materials limited as above
in order to improve the sealing characteristic. It is
further preferable to subject the sealing material 8 to a
degassing treatment so that the sealing characteristic is
not deteriorated.

25 It is also preferable that at least either one of



in order to inprove the sealing characteristic. It is further preferable
.-to subject the sealing material 8 to a degassing treatment so that the
sealing characteristic is not deteriorated. It is also preferable that at

| east either one of 24 Cctober 2002 21 the upper film6 and the | ower
rsupport body 7 described above has been subjected to a4 Od¢tobeif 2am2t i on
treatment. In general, about 4%of all the reflections of a touch-input
type liquid crystal display device account for the all 5 reflections at the
touch panel surface. The treatnent for ¢ ppressing the reflection to |ess
than 1%is called a low reflection treatnent as nentioned above. As a
nmethod for this lowreflection treatnent, there can be nentioned applying

a Iomfrefecttggiﬁg%géé&h}%ménﬁghrgﬁgnlg§ggn%ygpégtl?%EQeﬁfagéggpigggex

such as a fl a sificon reéesin, I ;, formng a nultiple

layers of melglil G JIldM Ryo(BRPEAdeROs! L & dkhgohi keeatilbiet | narA | oW

reflection ff ] ecting e surface to a satin finish treatnent by

sandbl asti ng, _gnPOSSI Ao ORI LR, (RLCRLAGect éhalof e Lbken andiso on.

It is noted n e case where the entire touch panel is sealed by
the outer pagggge’li & oS U £ A6 10f a1 EPEay Ouehipanelccdenicerd puttee parkage

surface) is subjecte to a lowreflection treatnent while, in the case
where the 20,.gRiLEé€; dipuch paneltdism@ansealsed rhyet heTioait erepaekagefort he
supbressing the reflection to less than 1% is called a low-
reflection treatment as mentioned above. As a method for
this low-reflection treatment, there can be mentioned
applying a low-refection material using a resin having a
10 low refraction index such as a fluorine resin, a silicon
resin, or the like, forming a multiple layers of metallic
films by vapor deposition or the like, adhering a low-
reflection film, subjecting the surface to a satin finish
treatment by sandblasting, embossing, mat coating, etching,
15 or the like, and so on.

It is noted that, in the case where the entire
touch panel is sealed by the outer package, the surface of
the touch panel device (outer package surface) is subjected
to a low-reflection treatment while, in the case where the

20 entire touch panel is not sealed by the outer package, the
exposed surface of the touch panel (main body) is subjected
to a low-reflection treatment, which is described later.

Also, the aforementioned touch panel device

according to the first embodiment of the present invention

25 is provided with 1liquid injecting holes outside the



exposed surface of the touch panel (main body) is subjected to a
-lowreflection treatment, which is described |ater. Al so, the

af orenenti oned touch panel device according to the first enbodi nent of the
present invention 25 is provided with liquid injecting holes outside the I
24 Cctober 2002 22 operation area 9 in one surface of t24eO¢tobet0panel 42
and a nenber for covering this surface so that the transparent insulating
liquid 5is filled fromthe outside of apyouter package 83 into a space
formed by adhering the upper 5 electrode film1 and the | ower el ectrode
body 2 at their edges after the touch panel 42 has been encl osed by the
outer package 83. That is, as shown in Fig. 1, there are provided liquid
i njecting hobgsrdtlionl2reut Si da bhe &@uEdce ppMalheopenahi pAnaLea2 9and m t he
| ower el ectrode body 2 and 10 the | ower support body 7 for covering the
| ower el ect rioeleberhotlyr 2covesjegt tueky suefathe sbouthtparted 42adessrdhed
above (see Figs. 5 and 6) The liquid injecting hole 12 is connected with
t he af or ementhonet iswade qufidt he isodch lpdnékom4@hei autdisdd | @fii &h i ;jtent | ng
hole 11 so that the transparent 15 insulating liquid 5 can be injected from
the outside pAckdme @8dt eintpackager8qei Miarmekde spacalheirimge tbachupanel 42
via the liquid injecting hole 12 and then the liquid injecting hole 11.
Af ter ifjectebroodend itanspar@nthendakari adectiede dbsdyt Be dti quiddr

injecting holes 12, 11 are sealed with
edges after the touch panel 42 has been enclosed by the

outer package 83. That is, as shown in Fig. 1, there are

provided liquid injecting holes 11, 12 outside the touch

panel operation area 9, in the lower electrode body 2 and

10 the lower support body 7 for covering the lower electrode

body 2, respectively, of the touch panel 42 described above

(see Figs. 5 and 6). The liquid injecting hole 12 is

connected with the aforementioned space of the touch panel

42 via the liquid injecting hole 11 so that the transparent

15 insulating liquid S can be injected from the outside of the

outer package 83 into the space of the touch panel 42 via

the liquid injecting hole 12 and then the liquid injecting

hole 11. After injection of the transparent insulating

liguid 5, the liquid injecting holes 12, 11 are sealed with

20 a sealing material 18 so that the liquid does not leak at

the liquid injection holes 11, 12. This sealing material

18 is a material similar to the aforementioned sealing
material 8.

It is noted that the 1liquid injecting hole 12

25 provided in the lower support body 7 is preferably formed



20 a sealing material 18 so that the liquid does not leak at the liquid
-injection holes 11, 12. This sealing material 18 is a material simlar to
the aforenentioned sealing nmaterial 8. It is noted that the |liquid
injecting hole 12 25 provided in the | ower support body 7 is preferably
~formed 24 Cctober 2002 23 larger than the liquid injectitfirtéher@0Q2 provi ded
in the |lower electrode body 2. This is because the periphery of the
liquid injecting hole 11 on the | ower surpface of the touch panel 42 is not
subjected to a lowreflection 5 treatnment or the |ike because the touch
panel 42 is sealed in the outer package 83, and thus the tight adhesion
wth the sealing material 18 can be obtained at this portion, thereby
i nprovi ng theaseati hgaef teet 1ikhids indeedihhathod@ danopesyiadednitectpe of
the 10 touch panel 42 in Fig. 6. Also, in the case of a so-called
filmglass typeertelettpaielbd®; Df whhth thebkomese etkeet podephety 2fi s
made of glass as in the first enbodinent, the liquid injecting holes 11,
12 are prefethdl yifrordedndact beg uppee $ur Pacehks sivde ofurtfreecd outhtipanel 42
as shown in Fig. 2 as a nodification of the first enbodinent, rather than
the |ower steR@ke BARRL 0fi2t hésSt oneh pawejedized THios ias Bewauséléheiomgl ass
intensity is not deteriorated because no hole needs to be forned in the
glass, &hiCht;%aQWﬁpqd“bﬂquédﬁﬁbé@cause the touch panel 42 is sealed

in the outer package 83, and thus the tight adhesion with
the sealing material 18 can be obtained at this portion,
thereby improving the sealing effect.

It is noted that 30 denotes a connector of the

10 touch panel 42 in Fig. 6.

Also, in the case of a so-called film/glass type
touch panel 42, of which the lower electrode body 2 is made
of glass as in the first embodiment, the liquid injecting
holes 11, 12 are preferably formed on the upper surface

15 side of the touch panel 42 as shown in Fig. 2 as a
modification of the first embodiment, rather than the lower
surface side of the touch panel 42. This 1s because the
glass intensity is not deteriorated because no hole needs
to be formed in the glass, which is the lower electrode

20 body 2. It is noted that it is not preferable to provide
the liquid injecting hole on the side surface of the touch
panel 42 as a gap because a circuit can be disconnected.

Also, as the aforementioned touch panel, a so-
called film/film type touch panel, in which both the upper

25 film 6 and the lower electrode body 2 are made of a film,



20 body 2. It is noted that it is not preferable to provide the liquid
_-injecting hole on the side surface of the touch panel 42 as a gap because
a circuit can be disconnected. Also, as the aforenentioned touch panel, a

so- called filmfilmtype touch panel, in which both the upper 25 film®6
-and the | ower electrode body 2 are nmade of a film 24 (@tOtieber2002 24 can
be used. As such an exanple, Fig. 3 shows a cross- sectional side view
showi ng a touch panel device according 29 a second enbodi nent of the
present invention. In Fig. 3, the liquid injecting holes 11, 12 are
provided on the |ower 5 surface side of the touch panel 42. Explanation is
omtted Dbecause the second enbodinent is the sane as the first enbodi nent
except that dare Hheoweseal ectAsodardiodyn 2exsnpieele Fof. a3f showsAs aross-

nodi fication of the second enbodi nent, Fig. 10 4 shows an exanple in which
t he af or enerdcdrienalli gdidé¢ ivajewcishngihgl esteuchlpanel geoldadetanrdimg upper
surface side of the touch panel 42. It is noted that, in the case of a
so-cal l ed fi9 @ fiecendy pebegdiRen hahle| the2 presewsi éhveneiomwerlneFdet.r de 15
body 2 is made of a film the liquid injecting holes 11, 12 are preferably
formed on tH&d dwdidutpragetspdendfes He: teudhepareridgd £n shewd owerFi g. 3.
This is_because, since the |ower surface side of the touch panel 42

recei ves no SUAESs SaPEBnCFnplie tAHGkEARE dper H¥ALfRREIY de omitted

because the second embodiment 1is the same as the first
embodiment except that the lower electrode body 2 is made
of a film.
As a modification of the second embodiment, Fig.
10 4 shows an example in which the aforementioned liquid
injecting holes 11, 12 are provided on the upper surface
side of the touch panel 42.
It is noted that, in the case of a so-called
film/film type touch panel 42, of which the lower electrode
15 body 2 is made of a film, the liquid injecting holes 11, 12
are preferably formed on the lower surface side of the
touch panel 42 as shown in Fig. 3. This is because, since
the lower surface side of the touch panel 42 receives no
stress upon input unlike the upper surface side of the
20 touch panel 42, peeling of the sealing material 18 in the
liquid injecting holes 11, 12 due to the deformation of the
film, which is the lower electrode body 2, does not occur,
that is, reliability in prevention of liquid leakage is not
deteriorated.

25 As another modification of the first embodiment,



20 touch panel 42, peeling of the sealing naterial 18 in the Iliquid
.sinjecting holes 11, 12 due to the deformation of the film which is the

| ower el ectrode body 2, does not occur, that is, reliability in prevention
_of liquid | eakage is not deteriorated. 25 As another nodification of the
~first embodi ment, 24 Cctober 2002 25 the transparent i 24 @cihieng002 quid 5
may be filled in the space in advance before the touch panel 42 is
enclosed in the outer package 83, as shoywn in Fig. 7. In this case, no
liquid injecting holes 11, 12 need to be provided in the 5 touch panel 42
and the outer package 83. Also, simlarly, as another nodification of the
second enbodi nent, the transparent insulating liquid 5 may be filled in

the space intﬁedv%ﬁsﬁgﬁtg {,ggllfaﬁcq%g; Pangli 425 hsyenel asedetihenoutiay

package 83, as s this case, no liquid injecting holes

11, 12 are rgquid ed, t Qyv i dnuidgied dHe thsudioysdhdianel 42 @iclidded in
af orenenti one outer package 83. It is noted that, if the transparent

insulating igui g hasiheensin este&kbum trherispace ofint biei ¢ atecte parel 15
42 before the outer package 83 is forned, the transparent insulating liquid
may |eak fromdhe: spagecting heoltauch, paneheby ext denaropridsdurie i i ed
when the upper filmor the like is adhered and the |ike. Al so, since the
transpasent tdostH addmg l4i2qund thewsuwdmerpadiaagp@er fil m or
Also, similarly, as another modification of the
second embodiment, the transparent insulating liquid 5 may
be filled in the space in advance before the touch panel 42
is enclosed the outer package 83, as shown in Fig. 8. In
10 this case, no liquid injecting holes 11, 12 are required to
be provided in the touch panel 42 or the aforementioned
outer package B83.
It is noted that, if the transparent insulating
liquid 5 has been injected in the space of the touch panel
15 42 before the outer package 83 is formed, the transparent
insulating liquid may leak from the space of the touch
panel by external pressure applied when the upper film or
the like is adhered and the 1like. Also, since the
transparent insulating liquid flows when the upper film or
20 the like is adhered, the adhered surface of the touch panel
42 and the outer package 83 cannot be kept smooth and
becomes unstable, making work difficult. It is noted that,
in the case where the transparent insulating liquid 5 1is

injected after the touch panel 42 is housed in the outer

25 package 83, this issue is prevented if work is done after




20 the like is adhered, the adhered surface of the touch panel 42 and the
_outer package 83 cannot be kept snooth and becones unstable, nmaking work
difficult. It is noted that, in the case where the transparent insulating
liquid 5is injected after the touch panel 42 is housed in the outer 25
*package 83, this issue is prevented if work is done af24rOQeabeD200dber 2002
26 the air in the space of the touch panel 42 is renoved. That is, in the
case where an air layer is present in thg space of the touch panel 42, a
met hod wherein the pressure is reduced in the space of the touch panel 42
and then the 5 transparent insulating liquid 5 is injected is enployed.
Al so, as another nethod, an air exhaust hole is provided apart fromthe
l'iquid injectiangahel es fidle | fhacd | 6 the Howrnspsdest Hnsulbsatiex@ddagui d 5
and the air is pushed out fromthe air exhaust hole by injecting the
transparent THhtd nisyl ain nighd i cpied Whefreornt e d ilguied iy gotasegthaheshenhi ch
is generally perforned. Furthernore, as another exanple of the
af orenment | orgrhaeutoeT tpeckageh pheelodeh pamethod whnappied the rdssgrand t he

opening of the bag is fused or sealed with a 15 sealing material. This wll
be descri bedisasegudsidr dn digodpeat ofntha foweh hoambod sremd Bdleowthi g. 9
is a cross-sectional side view showng a touch panel device according to
the thibd erbodisperensf irsallagiegedtiquident i dh. ipdechedt ddctempdreieddevi ce
according to .
Also, as another method, an air exhaust hole is provided
apart from the liquid injecting holes for injecting the
transparent insulating liquid 5 and the air is pushed out
from the air exhaust hole by injecting the transparent
10 insulating liquid 5 from the liquid injecting holes, which
is generally performed.

Furthermore, as another example of the
aforementioned outer package, the touch panel is wrapped in
a bag and the opening of the bag is fused or sealed with a

15 sealing material. This will be described as a third
embodiment and a fourth embodiment below.

Fig. 9 is a cross-sectional side view showing a
touch panel device according to the third embodiment of the
present invention. In the touch panel device according to

20 the third embodiment, a touch panel 42 in which a
transparent insulating liquid 5 1is sealed in the space
formed by adhering the upper electrode film 1 and the lower
electrode body 2 at their peripheral edges with a double-

face adhesive tape 13 or the like is wrapped in a bag 43.

25 The opening of the bag 43 is sealed by a sealing material



20 the third enbodi nent, a touch panel 42 in which a transparent
sinsulating liquid 5 is sealed in the space forned by adhering the upper

el ectrode film1 and the |ower electrode body 2 at their peripheral edges
with a double- face adhesive tape 13 or the like is wapped in a bag 43. 25
."The opening of the bag 43 is sealed by a sealing materi2dlOcebeD208dber 2002
27 44 made of a material simlar to the sealing material 8 wused in the
first enbodiment or the like. Fig. 10 is,-a cross-sectional side view
showi ng a touch panel device according to the fourth enbodi nent of 5 the
present invention. In the touch panel device according to the fourth

enbodi nent as in the third enbodi nent, a touch panel 42 in which a

transparent 4ynsialat idw Li guicd-5a1i $ineaked doh ¢he seacend onaesr byl adhering
the upper electrode film1l and the | ower electrode body 2 at their 10

peripheral gdggs:wi the ar daubl @gfagaecadhesi veet apee 13 or the like is also
wrapped in a bag 43. In the fourth enbodi nent, the opening 45 of the bag

43 is sealed by fusingignlikeishg ctddd-seardietiarentideMatieni ahswohgt he
aforenmentioned bag 43 in the 15 third and fourth enbodi mrents are not
particul arl ¥olitRi patlelsaidving asdorelimat erd atise hdverth eginbodlingniand£fl i ght
transm ssion at |least in the operation area. Exanples include acrylic,
pol ycarsbonatiae potyettylernsittiemephtihalthtetoupbl pourly |k ceepephtchahdt e,
pol ystyrene, cellul ose resins, _

to the fourth embodiment as in the third embodiment, a

touch panel 42 in which a transparent insulating liquid 5

is sealed in the space formed by adhering the upper

electrode film 1 and the lower electrode body 2 at their

10 peripheral edges with a double-face adhesive tape 13 or the
like is also wrapped in a bag 43. In the fourth embodiment,
the opening 45 of the bag 43 is sealed by fusing unlike the
third embodiment.

Materials of the aforementioned bag 43 in the

15 third and fourth embodiments are not particularly limited
so long as the materials have flexibility and 1light
transmission at least in the operation area. Examples
include acrylic, polycarbonate, polyethylene terephthalate,
polybutylene terephthalate, polystyrene, cellulose resins,

20 or the like. Thus, the materials of the bag 43 are not
particularly limited so 1long as the materials have
flexibility and 1light transmission at least in the
operation area.

Also, if the thickness of the bag 43 is less than

25 0.025 mm, the durability of the bag 43 is deteriorated.



20 or the like. Thus, the materials of the bag 43 are not particularly
.limted so long as the materials have flexibility and |ight transm ssion
at least in the operation area. Also, if the thickness of the bag 43 is

|l ess than 25 0.025 nmm the durability of the bag 43 is deteriorated. 24
."Qct ober 2002 28 The bag 43 can be broken due to repeat &4 QetPber2904i t h a pen
or the like or the bag 43 can be broken by an excessive pressure or
friction besides inputs, by which the liggid |eakage cannot be reliably
prevented. On the contrary, if 5 the thickness of the bag 43 is over 0.15
mm inputs into the touch panel 42 becone difficult. Therefore, the

t hi ckness of the bag 43 is preferably 0.025 nm- 0.15 mm In the case
where the toredh panal3 42ni Bewbappad due tthe depgatéd, writisgneited 4 an,  si nce
the difference between the 10 refraction index of an air |ayer and the
refraction iswegheollikbeotoutie parel422checbaebrbsrgebiyf arheexaiasdiayger i s
present between the upper electrode film1 and the | ower electrode body 2
and the bag @3ssgnef evrabfyictihen uppeides| egpuibsle byl mhichndhehel danier

el ectrode body 2 and the bag 15 43 are integrally adhered via a transparent
adhesi ve, bokehkaasr admaolti ke selihhlvt heeupntedyerOn sthmtcyeitaratedf As a
specific exanple of means for thus integrating the upper electrode filml
and t he®| owefhe| Eet¢itsshrfy Phanee¥hé3bag ©¥3r ©Ohé St ¥ch Favér 42:tcs put

into the bag 43 and the .
the touch panel 42 Dbecome difficult. Therefore, the

thickness of the bag 43 is preferably 0.025 mm - 0.15 mm.

In the case where the touch panel 42 is wrapped in the bag

43, it 1s noted that, since the difference between the

10 refraction index of an air layer and the refraction index

of the touch panel 42 becomes large 1f the air layer 1is

present between the upper electrode film 1 and the lower

electrode body 2 and the bag 43, preferably, the upper

electrode film 1 and the lower electrode body 2 and the bag

15 43 are integrally adhered via a transparent adhesive, bond,

or the like so that the air layer is not generated. As a

specific example of means for thus integrating the upper

electrode film 1 and the lower electrode body 2 and the bag

43, the touch panel 42 is put into the bag 43 and the

20 opening of the bag 43 is closed in a state that a vacuum is
drawn in the bag 43.

As described above, in the case where 1liquid

leakage 1is prevented by using the bag 43, a sealing

material 44 is used or fused at the opening portion of the

25 bag 43. Therefore, the site for sealing or fusing can be



20 opening of the bag 43 is closed in a state that a vacuumis drawn in

.the bag 43. As described above, in the case where liquid |eakage is
prevented by using the bag 43, a sealing naterial 44 is used or fused at

t he opening portion of the 25 bag 43. Therefore, the site for sealing or

“fusing can be 24 Cctober 2002 29 nmade as one side or or?d @eiobar 2088 which

the sealing or fusing operation becones easy. Also, in the case where the

entire periphery of the touch panel 42 isgsealed, sone part thereof can be

degraded and peeled in time with some cause 5 because the area of the

sealed portion is large. If even partial sealing is disabled, |liquid

| eakage cannot be prevented. In contrast with this, in the case of the

af orement i oneghidags 43net he ROSSEbbhkt pahtdewadati on €88 Re1ragducsd
conpared with the case where the entire 10 periphery of the touch panel 42
i s seal ed befuivey tdp@ratean bécbhes seaded Pardo, 0AnCaRe beas@desldhe It s
noted that the entire bag 43 does not need to be transparent. As |ong as
at | east theepoitd grerippergspondhagtductt henepenat i onsasbed orsdrke gapper and
| ower 15 surfaces of the touch panel 42 is transparent, other portions may
be opaque. Advoradiingano beheleglvededf angt peeléduin ht imwbodinenine, siudee t he
transparent insulating liquid 5 can be seal ed doubly because at |east the
touch panel kErguse the area of the sealed portion is large. If even
partial sealing is disabled, 1liquid leakage cannot be
prevented. In contrast with this, in the case of the
aforementioned bag 43, the possibility of degradation can
be reduced compared with the case where the entire
10 periphery of the touch panel 42 is sealed because the area
of the sealed portion can be made small.
It is noted that the entire bag 43 does not need
to be transparent. As long as at least the portion
corresponding to the operation area on the upper and lower
15 surfaces of the touch panel 42 is transparent, other
portions may be opaque.
According to the above first to fourth
embodiments, since the transparent insulating liquid 5 can
be sealed doubly because at least the touch panel 42 is
20 sealed in an outer package 83 which transparently shows at
least the operation area, liquid leakage can be stopped by
the outer package 83 and prevented even if the transparent
insulating liquid 5 nearly leaks outside from the portion

where the upper electrode film 1 and the lower electrode

25 body 2 of the touch panel 42 are adhered at their edges or



20 sealed in an outer package 83 which transparently shows at |east the
.operation area, liquid | eakage can be stopped by the outer package 83 and
prevented even if the transparent insulating liquid S nearly | eaks outside
fromthe portion where the upper electrode film1l and the | ower el ectrode
."25 body 2 of the touch panel 42 are adhered at their edeQctober2002ct ober
2002 30 a damaged portion of the touch panel 42. Therefore, the
deterioration of prevention of reflecti?B or effects of the inproved
visibility by a transparent insulating Frquid 5 or poor insulation or 5
failures in a circuit board or the like and difficulty in the
aftertreatnent at the exchange of a damaged touch panel 42, which are

caused by |i9”&£hé§¥ﬂ“ﬁ§%§igﬁ R ttggc&gucﬂt %f%lngggd that the present
imte

i nvention is not to the above enbodi nent's, but can be enployed in

10 many other aspects.tHzQk rB¥anPl &he R ERLLESL POX | Qﬁer}Srgtreﬁt%chmf panel
42 is sealed by an outer package 83 in the first and second enbodi nents,

but the presgatiddvienti 8p isciits | bRtk t 9nbhbsed ThA 504G by 2
characteristic of the 15 aforenmenti oned adhered portion of thé touch panel

42 can be | opsioved-dyt coMenl aging t hildigdouteropagiage pachilgfidhe or
peri phery of the touch panel 42, not the entire periphery, particularly a
portionsat |eastuderclitdiangeihenisi dqrer tdronchd Wi chhd i 6 duaakage, i s
i kely to occur in the touch
the aftertreatment at the exchange of a damaged touch panel
42, which are caused by liquid leakage, do not occur.

It is noted that the present invention is not

limited to the above embodiments, but can be employed in
10 many other aspects.

For example, the entire periphery of a touch
panel 42 is sealed by an outer package 83 in the first and
second embodiments, but the present invention is not
limited to this. The sealing characteristic of the

15 aforementioned adhered portion of the touch panel 42 can be
improved by covering with the outer package part of the
periphery of the touch panel 42, not the entire periphery,
particularly a portion at least including the side portion
in which liquid leakage is 1likely to occur in the touch

20 panel 42.

For example, Figs. 11 and 12 are a cross-
sectional side view and a plan view, respectively, showing
a touch panel device according to a fifth embodiment of the

present invention. In the fifth embodiment, a part of the

25 upper surface of the touch panel 42 may be exposed by



20 panel 42. For exanple, Figs. 11 and 12 are a cross- sectional side view
_.-and a plan view, respectively, showing a touch panel device according to a
fifth enbodi nrent of the present invention. In the fifth enbodi nent, a part
of the 25 upper surface of the touch panel 42 may be exposed by 24 Cctober
."2002 31 enclosing the touch panel 42 with an outer packddectager@02which
portion corresponding to the upper surface of the touch panel 42 is
partially removed as showmn with reference1l nuneral 49 in Fig. 11. In this
fifth enbodi ment, the 5 exposed portion of the upper surface of the touch
panel 42 includes at |east the touch panel operation area 9 (see Figs. 5
and 6) . The aforenenti oned outer package 43 is constituted such that the
outer packagtbrBiMbahes tewrst Panekdibywithorm nptaef idankeeee 4 @&F
synthetic resin, 10 rubber, or netal into a rectangul ar parallel epi ped box
shape and t H&39}si Ber pbPR | 6RTELSPRRI NG efopddleagerery su6dachousi nthd he
touch panel 42 is sealed by tightly adhering the outer package body 46a
and the upper®¥dt PROELoA2t hE PEBLLR! banamaredsash showaari by neferdrale 47 f or

sealing so as_15 to gchose the peripheries of the outer package body 46a
and the expdiB¥i5drtfonidf THe upper sdPfddd Sof fLREN: GbRdipantl 426 n a

frame shape._ The sealing material 47 may also be_provided on the side
g ‘?%ﬁ%ﬁ°5§%8P 2§,tgﬁu9peﬁﬁ fﬁl#??? ¢t stheafqusd maneti 9”2 when

surface” of tHhe
provided atﬂﬁ%%ﬂﬂes at least the touch panel operation area 9 (see
Figs. 5 and 6). The aforementioned outer package 43 is
constituted such that the outer package body 46a is
constituted by deforming a film made of a synthetic resin,
10 rubber, or metal into a rectangular parallelepiped box
shape and the inside portion of the outer package body 46a
housing the touch panel 42 is sealed by tightly adhering
the outer package body 46a and the upper surface of the
touch panel 42 with a sealing material 47 for sealing so as
15 to enclose the peripheries of the outer package body 46a
and the'exposed portion of the upper surface of the touch
panel 42 in a frame shape. The sealing material 47 may
also be provided on the side surface of the touch panel 42,
but can fulfill its sealing function when provided at least
20 outside the operation area 9 on the upper surface of the
touch panel 42 in a frame shape. Since liquid leakage is
prevented at the portion where the sealing material 47 is
disposed, there is no problem even if the outer package

body 46 such as a film or the like and the touch panel 42

25 are not adhered tightly. Also, at least the portion of the




20 outside the operation area 9 on the upper surface of the touch panel 42
_-in a franme shape. Since liquid | eakage is prevented at the portion where
the sealing material 47 is disposed, there is no problemeven if the outer
package body 46 such as a filmor the like and the touch panel 42 25 are
."not adhered tightly. Also, at least the portion of the 240Qobei28022002 32 5
out er package 46 corresponding to the operation area on the |ower surface
of the touch panel 42 needs to be transpgpent, but there is no problem
even if other portions nay be opaque. Figs. 13 and 14 are a
cross-sectional side view and a plan view, respectively, show ng a touch
panel device according to a sixth enbodi nent of the present invention. In

the sixth enbethimgtckayepait cbrbBgondiief tSUfRCRpandtonPafta Ain the | over
surface of the touch panel 42 are exposed 10 by encl osing the touch panel

42 with an olbwsr package bE the tbich parpar t420headgOkbi BA ©f ke rurer
package body 46a in the fifth enbodi nent corresponding to the | ower
surface of lute tbach paneho4driobleenvarech asfshomMerw pbrt B5rey engee pruner a
58 in Fig. 13. In this sixth enbodi nent, the 15 exposed portions of the
upper surfacedamkthe | ower surface of the touch panel 42 include at |east
the touch panel operation area 9 (see Figs. 5 and 6). The outer package 56
is consPituted such tHagsthd3ouner Jfackayes bodys$6mwdtsional side view

and a plan view, respectively, showing a touch panel device
according to a sixth embodiment of the present invention.
In the sixth embodiment, a part of the upper surface and a
part of the lower surface of the touch panel 42 are exposed
10 by enclosing the touch panel 42 with an outer package 56 in
which a part of a portion of the outer package body 46a in
the fifth embodiment corresponding to the lower surface of
the touch panel 42 is removed as shown with reference
numeral 58 in Fig. 13. In this sixth embodiment, the
15 exposed portions of the upper surface and the lower surface
of the touch panel 42 include at least the toluch panel
operation area 9 (see Figs. 5 and 6). The outer package 56
is constituted such that the outer package body 56a is
constituted by deforming a film made of a synthetic resin,
20 rubber, or metal into a rectangular parallelepiped box
shape and the inside of the outer package body 56a housing
the touch panel 42 is sealed by tightly adhering the outer
package body 56a and the upper surface of the touch panel
42 to each other so as to enclose at least the peripheries

25 of the outer package body 56a and the exposed portions of



constituted by deformng a fil mnade of a synthetic resin, 20 rubber, or
_-metal into a rectangul ar parallel epi ped box shape and the inside of the
out er package body 56a housing the touch panel 42 is sealed by tightly
adhering the outer package body 56a and the upper surface of the touch
."panel 42 to each other so as to enclose at | east the [24rQOgdteari2682 25 of the
out er package body 56a and the exposed portions of 24 Cctober 2002 33 the
upper surface and the |ower surface of thg touch panel 42 in a franme shape
with a sealing material 57. The sealing material 57 may al so be provided
on the side surface of the touch panel 42, but can fulfill its sealing 5
function when provided at | east outside the operation areas 9 on the upper

surface and the upper sufface 0fd the Leueh spafieke4dri Bha £630R ShaPe.
Since liquid | eakage is prevented at the portion where the sealing
material 57 42 i sposedmet hettapd Swa@hprobkenl engn afteirh@10er pagkage 10
body 56a such as a filmor the |like and the touch panel 42 are not adhered
tightly. Al sesalimyemasendapr oifl emagvealsd Hehepodtededpacinagend6 disicopaque.
Figs. 15 and 16 are a cross-sectional side view and a plan view show ng a
touch panel #evfaees axfoditt fpuch @ankd d@vebull embodithEntl of t4 heegiriesent
invention. In the seventh enbodi ment, the outer package body is not
constitated Byreformathen RrovnfieReat hkeas txidn teaiidedithentperanidthearsesent h

enbodi nent, the material constitution of the
9 on the upper surface and the lower surface of the touch

panel 42 in a frame shape. Since liquid leakage is
prevented at the portion where the sealing material 57 is
disposed, there is no problem even if the outer package
10 body 56a such as a film or the like and the touch panel 42
are not adhered tightly. Also, there is no problem even if

the outer package 56 is opaque.
Figs. 15 and 16 are a cross-sectional side view
and a plan view showing a touch panel device according to a
15 seventh embodiment of the present invention. In the
seventh embodiment, the outer package body 1is not
constituted by one material unlike the sixth embodiment.
In the seventh embodiment, the material constitution of the
outer package 60 is an upper film 61 in a rectangular frame
20 shape, a sealing material 68 in a rectangular frame shape,
and a lower support body 67 in a rectangular frame shape
corresponding to the upper film 1, the sealing material 8,
and the lower support body 7, respectively. In other words,
the constitution is such that an opening is formed in each

25 of the touch panel operation areas 9 of the upper film 1



outer package 60 is an upper film®61l in a rectangular franme 20 shape, a
.sealing material 68 in a rectangul ar frame shape, and a | ower support body
67 in a rectangul ar frame shape corresponding to the upper film1, the
sealing material 8, and the | ower support body 7, respectively. In other
.words, the constitution is such that an opening is fordgdctober@Q0R 25 of
the touch panel operation areas 9 of the upper film1 24 Cctober 2002 34
and the | ower support body 7 in the firsB4and second enbodi nents. In nore
details, the upper film6l in a rectangular franme shape and the | ower
support body 67 in a rectangular franme shape are adhered on the upper and
| ower 5 surfaces, respectively, of the touch panel 42 so that the upper
film6l and &hé |tWwer lewpporstipbody 6Xody e 7priotr wdhed fimdtsi dedf reacdhd t ouch
panel 42 and a groove-like portion in a rectangular frame shape formed by
the four peré¢phedinenti.de ddagesord dathids, t Hereuppeper i IEMLB1 @hd imhhea | ower
10 support body 67 and the peripheral end surfaces on the sides of the
touch panel #9ciangekded haeh shageaknigthratereal seSPEd dwdw Gkaln a
portion of the touch panel 42 in which Iiquid | eakage is particularly
likely to ocEfftan@islar (fgaget SheRe port PORCHEE sPetRhe R aandnlewea 9 on

15 the ypper surface of the touch panel 42 is covered by the upper film61
in a regt angfu‘l”éi%a‘f‘?%’neresﬂ’a?ﬁé;lé{ﬁgyat of e &b tt’r?élcg‘oﬁé‘flﬁtli 6% SPed g tofthehe

PR por it | oot o OB Nl Ele “Fouds® SXRIST 0BUY %7 LY L OREY o 90
outside from the touch panel 42 and a groove-like portion
in a rectangular frame shape formed by the four peripheral
side edges of each of the upper film 61 and the lower

10 support body 67 and the peripheral end surfaces on the
sides of the touch panel 42 is sealed with a sealing
material 68 so as to seal a portion of the touch panel 42
in which liquid leakage is particularly likely to occur.
As a result, the portion outside the operation area 9 on

15 the upper surface of the touch panel 42 is covered by the
upper film 61 in a rectangular frame shape and at least the
operation area 9 of the upper surface of the touch panel 42
is exposed while the portion outside the operation area 9
on the lower surface of the touch panel 42 is covered by

20 the lower support body 67 in a rectangular frame shape and
at least the operation area 9 of the lower surface of the
touch panel 42 is exposed. In this embodiment, it is noted
that, since the upper film 61 and the lower support body 67
cover only the outside of the operation area of the touch

25 panel, there is no problem even if the upper film 61 and



on the | ower surface of the touch panel 42 is covered by 20 the | ower
_-support body 67 in a rectangul ar. frame shape and at |east the operation
area 9 of the |ower surface of the touch panel 42 is exposed. In this
enbodiment, it is noted that, since the upper film®6l and the | ower
“support body 67 cover only the outside of the operati @4 QGotelzer@002 he t ouch
25 panel, there is no problemeven if the upper film®6l and 24 Cctober 2002
35 the | ower support body 67 are not tragsparent, but opaque. Figs. 17 and
18 are a cross-sectional side view and a plan view, respectively, show ng a
touch panel device according to an eighth enbodi ment of the present
invention. 5 In the eighth enbodi nent, the outer package 76 is constituted

by a | ower SupParhehOdyolr FRsEPfeoNE-d idoP radhepadeon, the: |amRfesUr f ace
of the touch panel 42 tﬁ is transparent at least in the operation area 9

on the | ower surfaceF@tgst he7t auah 1pangle 42 arwkhas Al oakea didlkgeri dhan 10
the I ower surface thereof; and a sealing nmaterial 69 for sealing a

recessed pordndor f;ﬁraﬁeeheu, t hessd e wrdges stlowling al ew@Eh SeHIRAr tadhadye 70 and
the side end surfaces of the touch panel. The sealing material 69 nay be

provi ded up dazoridiegotibsafee Ddh ttHeendjpetiatandn odr € AeOpr & fen tpperersiirdnace si de
15 of the touch panel 42 for sealing, but is applied to cover at |east the
portiorbin m chtHe queidgHtédak aggdoadsmenst | ithel y outerocparckepet h@ 6t oush
panel, that is, not only the side surfaces of the touch panel 42, but the
portion wherenshdtuted by a lower support body 70 made of one film
adhered on the lower surface of the touch panel 42 that is
transparent at least in the operation area 9 on the lower
surface of the touch panel 42 and has an area larger than
10 the lower surface thereof; and a sealing material 69 for
sealing a recessed portion formed by the side edges of the
lower support body 70 and the side end surfaces of the
touch panel. The sealing material 69 may be provided up to
the outside of the operation area on the upper surface side
15 of the touch panel 42 for sealing, but is applied to cover
at least the portion in which liquid leakage is most likely
to occur in the touch panel, that is, not only the side
surfaces of the touch panel 42, but the portion where the
liquid may be exuded due to a damage to the touch panel 42,
20 that is, the interface between the touch panel 42 and the
lower support body 70. As a material of the lower support
body 70, the material similar to the material of the
aforementioned lower support body 7 can be used. As a

material of the sealing material 69, the material similar

25 to the material of the aforementioned sealing material 8



liquid may be exuded due to a damage to the touch panel 42, 20 that is, the
-interface between the touch panel 42 and the |ower support body 70. As a
material of the |ower support body 70, the naterial simlar to the
material of the aforenentioned | ower support body 7 can be used. As a
"material of the sealing material 69, the material sim [24rO&@8bar@002e

mat eri al of the aforenentioned sealing naterial 8 24 COctober 2002 36 can be
used. Figs. 19 and 20 are a cross-sectiongl side view and a plan view,
respectively, showi ng a touch panel device according to a ninth enbodi nent
of the present invention. 5 In the ninth enbodi nent, the | ower support body
70 in the eighth enbodinent is constituted such that at |east the
operation arean ®nuddie | ower surface of the touch panel 42 is exposed.
That is, the outer package 77 is constituted by a |ower support body 71
made of one film adherfdison heant) d@were sar &ases-ofedthioraf1or ermnt angd
touch panel 42 that exposes at |east the operation area 9 on the | ower
surface of amd a4 qich pdreel, 42spadthaslygn siednigaagebuthapahbe dovese
surface thereof; and a sealing material 69 for sealing a recessed portion
formed by thcEitEinaddes af nimheh | everditfersuppbdr thdodye Fdnaniht et sdrde end
surfaces of the touch panel 42. The sealing material 69 nmay be provided up
to the’outsitett Rhethperkadigendredhen Ldwe ruppepostr bady Jiodein afhe he

touch panel 42 faqr sealing, but is apg[ied to cover
eighth embodiment is constituted such that at least the

operation area 9 on the lower surface of the touch panel 42
is exposed. That is, the outer package 77 is constituted
by a lower support body 71 made of one film adhered on the
10 lower surface of the aforementioned touch panel 42 that
exposes at least the operation area 9 on the lower surface
of the touch panel 42 and has an area larger than the lower
surface thereof; and a sealing material 69 for sealing a
recessed portion formed by the side edges of the lower
15 support body 71 and the side end surfaces of the touch
panel 42. The sealing material 69 may be provided up to
the outside of the operation area on the upper surface side
of the touch panel 42 for sealing, but is applied to cover
at least the portion in which liquid leakage is most likely
20 to occur in the touch panel 42, that is, not only the side
surfaces of the touch panel 42, but the portion where the
liquid can be exuded due to a damage to the touch panel 42,
that is, the interface between the touch panel 42 and the
lower support body 71. As a material of the lower support

25 body 71, the material similar to the material of the



at least the portion in which liquid | eakage is nost likely 20 to occur in
.the touch panel 42, that is, not only the side surfaces of the touch panel
42, but the portion where the |iquid can be exuded due to a damage to the
touch panel 42, that is, the interface between the touch panel 42 and the
"l ower support body 71. As a material of the | ower supp@4Oa&bbéa®p271, the
material simlar to the material of the 24 Cctober 2002 37 aforenentioned

| ower support body 7 can be used. As a terial of the sealing materi al
69, the material simlar to the material of the aforenentioned sealing
material 8 can be used. There is no problemeven if the entire lower 5
support body 71 is opaque. Figs. 21 and 22 are a cross-sectional side view

and a plan vheyrer@sprsidd el dwesheubpera B@H?h Papgh devigsq accqrding to a
tenth enbodi nent of the present invention. n the tenth enbodi nent, the

outer packageai’érisl 18f CeRst kbul ey biageseal | 69, MR & halte/Daf 0L fitr 4 her
sealing fromoutside the portion where the upper electrode film21l and the

| oner el ect r bele thedynaZ eafi all he fafare nemd i aneaft ilopleeh spanely 4 @8 ;adher ed at
their side edges. The sealing material 75 nay be provided up to the
out si de of tban 1Be respict | Theempersaticoprabéas 8ven thetnppent st fagesi de
and the |l ower surface side of the touch panel 42 for sealing, but is
appl i ed5t o cowmport Hashst’lt he ppeatien in which liquid | eakage is likely to
occur in the touch panel 42,

Figs. 21 and 22 are a cross-sectional side view
and a plan view, respectively, showing a touch panel device
according to a tenth embodiment of the present invention.

In the tenth embodiment, the outer package 75 is
10 constituted by a sealing material 75 for further sealing
from outside the portion where the upper electrode film 1
and the lower electrode body 2 of the aforementioned touch
panel 42 are adhered at their side edges. The sealing
material 75 may be provided up to the outside of the
15 respective operation areas 9 on the upper surface side and
the lower surface side of the touch panel 42 for sealing,
but is applied to cover at least the portion in which
liquid leakage is likely to occur in the touch panel 42,
that is, the side surfaces of the touch panel 42. As a
20 material of the sealing material 75, the material similar
to the material of the aforementioned sealing material 8
can be used.
<Example>

A touch panel was prepared by using a double-face

25 adhesive tape to adhere the peripheries of an upper



that is, the side surfaces of the touch panel 42. As a 20 material of the
-sealing material 75, the material simlar to the material of the
aforenenti oned sealing material 8 can be used. <Exanple> A touch panel was
prepared by using a doubl e-face 25 adhesive tape to adhere the peripheries
“of an upper 24 COctober 2002 38 el ectrode film having a 240ctkbers2008f 150 pm
on the lower side of which an upper transparent el ectrode nade of indium
oxide/tin oxide is formed and a | ower elﬁftrode body nade of a glass plate
having a thickness of 0.7 mmon the upper 5 side of which a | ower
transparent el ectrode made of indium oxide/tin oxide is formed, which are
opposed to each other, via spacers (area occupation rate: 0.1% height: 3

pm made ofejadd-aasPariant Haaﬁ!ng- A pelyester J4 11ed hat ?ﬁs riLdgg,gach

being 3 mm 10 |onger than a si of the upper surface of this touch panel,
and has beernsisiebjogClhvBiichOar hsyer afd LGHaeRnEN EALABA AP nd B o CQQAKHNAR | S

d
adhered on the upper surface of the touch panel and a polycarbonate film

having a thiskrieysiaf o®idemist Fattmehasngl desoweach1ReitRrgqdd BRLL,ORgEE than a
side of the |ower 15 surface of the touch panel, was adhered on the | ower

surface of tdfeat aueBspaneke Babseguenthickresseald ng7 mat ohi @hemagdgeef a
UV-curabl e urethane resin is filled into a groove-like portion forned by
edges df theipel péstrichi Bmlower transparent electrode made of indium
oxide/tin oxide is formed, which are opposed to each other,
via spacers (area occupation rate: 0.1%, height: 3 pm) made
of a transparent resin.
A polyester film that has sides, each being 3 mm
10 longer than a side of the upper surface of this touch panel,
and has been subjected to a low-reflection treatment by mat
coating is adhered on the upper surface of the touch panel
and a polycarbonate film having a thickness of 0.3 mm that
has sides, each being 3 mm longer than a side of the lower
15 surface of the touch panel, was adhered on the lower
surface of the touch panel. Subsequently, a sealing
material made of a UV-curable urethane resin is filled into
a groove-like portion formed by edges of the polyester film
and the polycarbonate film adhered on the upper and lower
20 surfaces, respectively, of the touch panel, that is, the
protruded portion from the touch panel and the end surfaces
of the touch panel to form an outer package by the
polyester film, the polycarbonate film, and the UV-curable

urethane adhesive. The space between the upper electrode

25 film and the lower transparent electrode was injected with



and the pol ycarbonate filmadhered on the upper and | ower 20 surfaces,
-respectively, of the touch panel, that is, the protruded portion fromthe
touch panel and the end surfaces of the touch panel to forman outer
package by the polyester film the polycarbonate film and the UV-curable
“ur et hane adhesive. The space between the upper el ectrod2 Q&tobeéd2802nd t he

| ower transparent electrode was injected with 24 October 2002 39 2.5 g of
silicon oil with a refraction index of 134 and a viscosity of 20 cps as a
transparent insulating liquid from liquid injecting holes that have been
provi ded in advance on the |lower side of the | ower electrode body outside
the 5 operation area and the polycarbonate film and then sealed wth a
seal i ng mat e?ial gnadesoliaotNocurabtie arethaRE1&ST Mhad 0 SPLAI D g foych
panel device. As a conparative exanple, a touch panel that is not seal ed
by a transpavestosiftienhackage wasauseshsgdrenkO irauah thageh s ef 4 Exaup! e and.
Conpar ative Exanple were naintained under a severe environnment wth a

t enper at ur e bfquBDG vt wnididsy Wfatd0¥eforb24) PoswSddd LONRaF e dhe
occurrence of liquid | eakage and the transmttance. As a result, no liquid

| eakage occu?t etP@ntPusie sedghef dilde nbowds ehemigeodefisdy ange afdertihe test
in the gouch anel of Exanple while liquid | eakage occurred at the adhered
porti on®and HEFaiCgheNeds S16F the3prglyceuberatelutito, taed theuiskdieakage in

the touch p%ﬂﬁﬁl%fsggggggaagggrfgfqgkﬁgof a Uv-c i
urable urethane resin
to obtain a touch panel device.
As a comparative example, a touch panel that 1is
not sealed by a transparent outer package was used, The
10 touch panels of Example and Comparative Example were
maintained under a severe environment with a temperature of
60°C and a humidity of 90% for 240 hours to compare the
occurrence of liquid leakage and the transmittance. As a
result, no liquid leakage occurred and the weight did not
15 change before and after the test in the touch panel of
Example while 1liquid leakage occurred at the adhered
portion and the weight loss of 0.3 g occurred due to the
liquid leakage in the touch pbanel of Comparative Example.
Consequently, the transmittance in Example was 91.0% while
20 the transmittance in Comparative Example lowered to only
90.5% due to the liquid leakage.
Also, as another comparative example, a touch
panel that is not sealed by a transparent outer package was

used. The glass of the lower electrode body was broken by

25 applying a load of 50 kg under a static pressure on the



Consequently, the transmttance in Exanple was 91.0% while 20 the
transmttance in Conparative Exanple lowered to only 90.5%due to the

|l iquid | eakage. Al so, as anot her conparative exanple, a touch panel that
is not sealed by a transparent outer package was used. The glass of the

"l ower el ectrode body was broken by 25 applying a | oad o34 Gcloker 208der a
static pressure on the 24 Cctober 2002 40 touch panels of Exanple and
Conpar ative Exanple, which were left fop,30 mnutes, to conpare the
occurrence of liquid |eakage. As a result, no liquid | eakage occurred and
the weight did not change before and after the test in the 5 touch panel
of Exanple while liquid | eakage occurred at the damaged portion and the
wei ght | 0ss budh paneior Wit @tainBlet BEdt Coiedh RANGle Gk GRTRAT ghi ¥g FxalD! e.
The touch panel device according to the present invention has the
constitutionleftd &cti 6As mdestesbedoasconbrabare anecdhairRiorss hasqihe
followng effects. That is, since a transparent insulating liquidis

seal ed doublledkndache phesentresnient honlbyuid chaskidalt bodutded WHL e
touch panel sides are sealed by an outer package which transparently shows
or expose atWelgHst €hé oOpér athampel Soafea obndhe firewchtipanetstt ha lwgakage of
the transparent insulating liquid to the outside fromthe portion where
the upper el adesli Ph Brarphe Wioiver ldladcr ddekbgdyoofuthed dtoutk panel

are adhered da\t t heir edges can be stopped bz/
amaged portion and the weight loss of 1.5 g occurred in

the touch panel of Comparative Example.

The touch panel device according to the present
invention has the constitution and actions described as

10 above and therefore has the following effects.

That is, since a transparent insulating liquid is
sealed doubly in the present invention by a constitution in
which the touch panel sides are sealed by an outer package
which transparently shows or expose at least the operation

15 area of the touch panel, the leakage of the transparent
insulating liquid to the outside from the portion where the
upper electrode film and the lower electrode body of the
touch panel are adhered at their edges can be stopped by
the outer package.and prevented.

20 Furthermore, in the present invention, when the
constitution is such that the entire touch panel or the
most part thereof is enclosed by the aforementioned outer
package, liquid leakage can be stopped by the outer package
and prevented even in the case where the transparent

25 insulating liquid nearly leaks outside from the portion



t he outer package.and prevented. 20 Furthernore, in the present invention,
-when the constitution is such that the entire touch panel or the nost

part thereof is enclosed by the aforenmentioned outer package, liquid

| eakage can be stopped by the outer package and prevented even in the case
‘where the transparent 25 insulating liquid nearly | eaks240Q¢tebefe2002om t he
portion 24 Cctober 2002 41 where the upper electrode filmand the | ower

el ectrode body of the touch panel are aghered at their edges or a damaged
portion of the touch panel. Therefore, deterioration of prevention of 5
reflection or effects of the inproved visibility by a transparent
insulating liquid or poor insulation or failures in a circuit board or the
like and di fifliex tohd mppkheecabterédeatmntardl thie18%6hapge-ofofe Q?Jsﬁﬂed
touch panel 42, which are caused by the |iquid | eakage, do not occur. 10
Al t hough t heo fort@sertoudyv eiinean aftas aBeeRed Uhk yenaescsided 4 £onpectdon with
the preferred enbodinents .thereof with reference to the acconpanyi ng
drawi ngs, i trdrgiano ofe thet eduthapankdlr. ous changes and nodifications are
apparent to those skilled in the art. Such changes and 15 nodifications are
to be understood as i Abkudédrei t hidettchdorstdpe of ofhe presaitidnnventsi on as
defined by the appended clains unless they depart therefrom 24 Cctober

2002 5 reflection or effects of the  improved visibility by a
transparent insulating liquid or poor insulation or
failures in a circuit board or the like and difficulty in
the aftertreatment at the exchange of a damaged touch panel
42, which are caused by the liquid leakage, do not occur.

10 Although the present invention has been fully
described in connection with the preferred embodiments
‘thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and

15 modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



42 CLAIMS 1. A touch panel device, wherein sides of a touch panel (42) in

. which a transparent insulating liquid (5) is sealed in a space fornmed by
adhering an upper 5 electrode film (1) and a | ower el ectrode body (2) at
edges thereof are entirely covered with and sealed in an outer package

. (83, 143, 46, 56, 60, 76, 77) which transparently shows24Pctohgro¥l®2 at | east
an operation area of the touch panel and a periphery of a | ower surface of
the touch panel 10 is also covered continugusly fromthe sides of the touch
panel by the outer package without inpeding visibility of at |east the
operation area on the |ower surface of the touch panel. 2. A touch panel
device according to Caim1l, 15 wherein the outer package is a bag (43)
whi ch transparently shows at |east theClop@dfsaati on area of the touch panel
and an opening of the bag is closed to seal an inside of the bag. 3. A
touch panel dévice accordi nght dcOck reanel wievefea, t hbeoaier spaelsagef ( 83)
conprises: 20 an upper film (6) adhered on an upper surface of the touch
panel whi ch -t faHSPaPenely (4Rdowdnathiishse ttr@nsppeeati dnsalehing thquipper
surface of the_touch panel and has an area |arger than the upper surface
thereof; a | okl sthpSPELBOdyN( 77 atRfsiced I8A™EA| der adbersng f #de YPPEhe

touch pagel Wi gh LTATSPALENLY SIPYS 5,24 ELIDED. 2002, o

at edges
thereof are entirely covered with and sealed in an outer
package (83, 43, 46, 56, 60, 76, 77) which transparently
shows or exposes at least an operation area of the touch
panel and a periphery of a lower surface of the touch panel

10 is also covered continuously from the sides of the touch
panel by the outer package without impeding visibility of
at least the operation area on the lower surface of the
touch panel.

2. A touch panel device according to Claim 1,

15 wherein the outer package is a bag (43) which transparently
shows at least the operation area of the touch panel and an
opening of the bag is closed to seal an inside of the bag.
3. A touch panel device according to Claim 1,
wherein the outer package (83) comprises:

20 an upper film (6) adhered on an upper surface of
the touch panel which transparently shows at least the
operation area of the upper surface of the touch panel and
has an area larger than the upper surface thereof;

a lower support body (7) adhered on a lower

25 surface of the touch panel which transparently shows at



43 | east the operation area of the |ower surface of the touch panel and has
an area larger than the I ower surface thereof; and a sealing material (8)
for sealing a groove-like 5 portion formed by edges of the upper filmand
the | ower support body and the end surfaces of the touch panel. 4. A touch
‘panel device according to Caim1, wherein the outer pcQRelgeen2®P has an
outer package body (46a) in a rectangul ar parall el epi ped box shape which
10 houses the touch panel and exposes at |gast the operation area on an
upper surface of the touch panel and transparently shows the operation
area on a lower surface of the touch panel; and a sealing material (47),
for sealing at least the outside of the operation area on the upper 15
surface of théeestclthpanpkrbbioratrem ofstide Déwéheswfiere qgfadkagedindy
housi ng the touch panel. 5. A touch panel device according to daiml,
wher ei n the oBBaelpagkdgdigdsb6)pnhasraa oledegepadiage bbdy l¢wba) surface

rect angul ar parall el epi ped box shape that houses 20 the touch panel and
exposes at | e&8erefé’/opefati on areas on an upper surface and the |ower
surface of the touch panel; and sealing materials (57) for respectively
sealing at |east outsi@e3cd thduriat] off larkus v ltime @pmecoyerfake and
the | ower surfacg?of the tqQuch panel to seal an inside 25 of the outer

package Body RBGEIADY fREMEGUOY [Fdeas 24 EReobwPesod?im and the lower

support body and the end surfaces of the touch panel.
4. A touch panel device according to Claim 1,
wherein the outer package (46) has an outer package body
(46a) in a rectangular parallelepiped box shape which
10 houses the touch panel and exposes at least the operation
area on an upper surface of the touch panel and
transparently shows the operation area on a lower surface
of the touch panel; and a sealing material (47). for sealing
at least the outside of the operation area on the upper
15’ surface of the touch panel to seal an inside of the outer
package body housing the touch panel.
5. A touch panel device according to Claim 1,
wherein the outer package (56) has an outer package body
(56a) in a rectangular parallelepiped box shape that houses
20 the touch panel and exposes at least the operation areas on
-an upper surface and the lower surface of the touch panel;
and sealing materials (57) for respectively sealing at
least outsides of the operation areas on the upper surface
and the lower surface of the touch panel to seal an inside

25 of the outer package body housing the touch panel.




44 6. A touch panel device according to Claim1l, wherein the outer package
(60) conprises: an upper film (61) adhered on an upper surface of the
touch panel which exposes at |east the operation area 5 on the upper
surface of the touch panel and is protruded outside fromthe upper surface
‘thereof; a |ower support body (67) adhered on the | ower24 Qaieberc#008f t he
touch panel which exposes at | east the operation area on the |ower surface
of the touch panel and 10 is protruded ouygi de fromthe | ower surface

t hereof; and a sealing material (68) for sealing a groove-like portion
formed by edges of the upper filmand the | ower support body and end
surfaces of the touch panel. 7. A touch panel device according to Caim1l,
15 wherein the.outer package (F&)clcopPidiseseviicd ONEEC SRR to botyi 70)
adhered on a lower surface of the touch panel which transparently shows at
| east the opewldraim drten carntetrheakkwuge $60f acgn®fidde touch panel and has
an area |larger than the | ower surface thereof 20 and a sealing nateri al
(69) for sealing a recessegpepoftlon(bbr nethdneddgeanouippbhe Eanesicsupport
body and end surfaces of the touch panel. 8. A touch panel device

accordi ng to @aiteuch panehevieich t tepargerapatkage (79) openptisesar &4

Oct ober 2002
5 on the upper surface of the touch panel and is protruded

outside from the upper surface thereof;

a lower support body (67) adhered on the lower
surface of the touch panel which exposes at least the
operation area on the lower surface of the touch panel and

10 is protruded outside from the lower surface thereof; and

a sealing material (68) for sealing a groove-like
portion formed by edges of the upper film and the lower
support body and end surfaces of the touch panel.

7. A touch panel device according to Claim 1,
15 wherein the outer package (76) comprises:

a lower support body (70) adhered on a lower
surface of the touch panel which transparently shows at
least the operation area on the lower surface of the touch
panel and has an area larger than the lower surface thereof

20 and

a sealing material (69) for sealing a recessed
portion formed by edges of the lower support body and end
surfaces of the touch panel.

8. A touch panel device according to Claim 1,

25 wherein the outer package (77) comprises:



45 a | ower support body (71) adhered on the lower surface of the touch
panel which exposes at |east the -operation area on the |ower surface of
the touch panel and is protruded outside fromthe |ower surface thereof
and 5 a sealing material (69) for sealing a recessed portion forned by
‘edges of the |l ower support body and end surfaces of t 24 Qcoldr 2088el . 9. A
touch panel device according to any one of 10 Clains 3 to 8, wherein the
sealing material has been subjected to degassing treatnent so that voids
are not generated by repeated inputs or the |ike. 10. A touch panel device
according to Caim3, wherein a thickness of the |ower support body is
0.025 mm 15 or nore. 11. A touch panel device according to Caim3 or 6,
wherein the upper fil mahakovraensgpibpelcteddy o (7o adbtledt iodn thHealomat . 12.
A touch panel device according to any one of 20 Clains 1 to 8, wherein
spacers with F &R 6écuput i 6aueht ecansfl Owhioh - e3¥Mpand atheilghttoftHd pm
or less are provided on a transparent el ectrode surface of the upper

el ectrode filMMEFALIFe qrGRerreltbet Aoderbsdyfatet v thrictopemabarerid drie

insulating transparent liquid has a viscosity of 30 cps or 25 less. 24
Oct ober 2002 4% rotruded outside from the lower surface thereof and

5 a sealing material (69) for sealing a recessed
portion formed by edges of the lower support body and end

surfaces of the touch panel.

9. A touch panel device according to any one of
10 Claims 3 to 8, wherein the sealing material has been
subjected to degassing treatment so that voids are not
generated by repeated inputs or the like.
10. A  touch panel device according to Claim 3,
wherein a thickness of the lower support body is 0.025 mm
15 or more.
11. A touch panel device according to Claim 3 or
6, wherein the upper film has been subjected to 1low-
reflection treatment.
12, A touch panel device according to any one of
20 Claims 1 to 8, wherein spacers with an area occupation rate
of 0.01% - 5% and a height of 15 um or less are provided on
a transparent electrode surface of the upper electrode film
or the lower electrode body of the touch panel and the
insulating transparent liquid has a viscosity of 30 cps or

25 less.



13. A touch panel device according to any one of Clains 1 to 8, wherein the
insulating transparent |iquid has been subjected to degassing treatnent so
t hat ‘voids are not generated by repeated inputs or the like. 5 14. A touch
panel device according to any one of Clains 1 to 8, wherein spacers with
‘an area occupation rate of 0.01%- 5% and a hei ght of 240¢abe2008ss are
provided on a transparent el ectrode surface of the upper electrode film

or the | ower el ectrode body of the touch pasel, and the 10 insul ating
transparent liquid has a viscosity of 30 cps or |ess, has been subjected
to degassing treatnment so that voids are not generated by repeated inputs
or the like, and has an infraction index satisfying the follow ng

relati onal expd3ession 15 (hA-hoRch pahelAd@vAce+acenrdibg 8tA annheir® of

infraction indices of the transparent el ectrode, the transparent
insulating li cfﬁﬁadmsarﬂd &P r 8ar &heKeine th@ndlr.ﬂ_SUlarteslpedmarelpp;rembl |16 quiiqui d

i njecting hol (11, 12) are provided outside the operation area in one
surface of th afObFSBcﬁu]B&ﬁ‘éFe‘én'éP|4f—"b?sﬁéﬁ*i§ertréé*9@¢l‘lhgscv hii hea ts wofidlese aared t he

liquid in ectln hol es seal ed.
q J % enerageg by repeated inputs or the like.

5 14, A touch panel device according to any one of
Claims 1 to 8, wherein spacers with an area occupation rate
of 0.01% - 5% and a height of 15 um or less are provided on
a transparent electrode surface of the upper electrode film
or the lower electrode body of the touch panel, and the

10 insulating transparent liquid has a viscosity of 30 Ccps or
less, has been subjected to degassing treatment so that
voids are not generated by repeated inputs or the like, and

has an infraction index satisfying the following relational

expression

n -n_ 2 n -1 z
15 n +n <n+1
A B, A

where infraction indices of the transparent electrode, the

transparent insulating liquid, and air are n,, ng, and 1,

respectively, while liquid injecting holes (11, 12) are

provided outside the operation area in one surface of the
20 touch panel and in a member covering this surface and the

liquid injecting holes are sealed.

15. A touch panel device according to any one of

Claims 1 to 8, wherein at least one transparent electrode

surface of the upper electrode film or the lower electrode



15. A touch panel device according to any one of Clains 1 to 8, wherein at
|1 east one transparent el ectrode surface of the upper electrode filmor the
| ower el ectrode 24 Cctober 2002 47 body of the touch panel has been

subj ected to satin finish treatnment so as to scatter light to prevent |ight
“interference between the transparent el ectrodes. 16. A 240Qcthbgr206R devi ce
according to any one of 5 Clainms 3, 6, 7, 8 and 11, wherein the | ower
support body has been subjected to | owrefl ection treatnent.

body of the touch panel has been subjected to satin finish

treatment so as to scatter light to prevent light

interference between the transparent electrodes.

16. A touch panel device according to any one of
5 Claims 3, 6, 7, 8 and 11, wherein the lower support body

has been subjected to low-reflection treatment.



