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15 20 25 Technical Field The present invention relates to a resistor-
type touch panel capa@hle of inputting information with a finger or pen
posi ti onedyy M\&\ﬁﬂm

device (L |

i ke;

or

an el ectroni c notebook, a personal conputer,
CRT okgobdoe |i ke and, particularly, a highly practical touch

film

a display device such as a |iqui2i4 Qgtebat 2002p! ay

or the
panel

device subjected to a treatnent for preventing | eakage of a transparent
insulating liquid sealed in the touch panel. Background Art As a
conventional touch panel, as shown in Fig. 23, the one in which a

transpar ent

an upper electrode film9l and a poyerIerectir ode body 92 at t hgy dges
wi th an adhesi ve agent, a doubl e-face adhesive tape 103, or t M/@mj]}”m
t o -suppressygefpeetl asewifc@ | i ght made incident fromthe touch p W

oObserver side and inprove the visibility of the liquid crysta
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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 display device such
as a liquid crystal display device (LCD) for use in an
electronic notebook, a personal computer, or the like; or
CRT or the like and, particularly, a hiéhly practical touch
panel device subjected to a treatment for preventing
leakage of a transparent insulating liquid sealed in the

touch panel.

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
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

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

insulating liquid 95 is sealed in a space obtai ned by adhering

scHeas (see



2 is noted that 93 denotes an upper transparent el ectrode, 94 denotes a

| ower transparent electrode, 95 denotes a transparent insulating |iquid,

100 denotes a spacer and 103 denotes a doubl e-face adhesive tape. 5

However, in cases where a touch panel device is used undey, r
environment or the like, the transparent insul ating |iqu?§'§§ﬁ§%§}%? %n t he
touch panel is exuded outside at the portion where the upper electrode film
91 and the | ower el ectrode body 92 of the touch panel 10 are adhered,
"causi ng | eakage. Also, the transparent. Tnsulating liquid 95 | eaks froma
damaged portion such as a crack or the |like when the touch panel is danmaged
in the cases where too strong pressure is applied when an input is nade,

t he touch panel |is opp or an external pressure is 15 applied to e
touch paneks P ere LEA0s S PEtkeen 1 QA S ARath & 1S4 Gistmes
difficult to suppress reflection of a |ight de incident. fromthe touch
panel obsefFBPESde Gor T ovet THRSRALEERE I i ?g‘gSgrPﬁ@’l i %él d AR skreen.
Further, the 20 upper el ectrode filmaof the touch panel bends dependi ng on
the degree [EPTISPGHR Y dReAGEt erldi iakiidd i4e1q4&S 2 (RACSHoFIG nsts at i on
occurs. Also, since the |l eaking insulating transparent liquid 95 is put
into contalenRites & dondliardest eSSV TGhfer than the touch panel such
as, for exanple, a circuit 24 Cctober 2002 3 board or the like, a failure
of thé constituent mEPHEVSTs cldusedSeF WRETLAT ter it nBAbehhEe ilse dasraged
touch panel is exchanged, for exanple, w ping of the transparent insulating
liquid 95 &fSthe P14 befonsEL W4T i cOMVirgnmegrsr diodgl yEhan ébjkeet ofhe he
present invention is to provide a touch panel device that does not inpair

t he suppr e$SPHFRF s | 1G4 Gt 89 ol 1 FaFS par efi€2i ASultEt iThG GG RANGhe
effect of inproved visibility, does not cause_ poor insulation or failures
in a circuiltt Bogrdebronheide k@t 10her PAsESCRohRERe Tdief fURRAR g hRCtrode
aftertreatnent when a damaged touch panel is exchanged, by which the
abovedescr if3dd i Bls i cllre bkower velechbredeobafy G2 Phvdis dud IparrHer to
achi eve the above object, the present invention has the follow ng

constli%t uti ere Adhmntichg 1@ US NG stleadpars. of tAeSPredsdr i tnammparent here
is provided a touch panel device, wherein sides of a touch panel in which a
t r anspar entinsysha taitniong 1Zo1ild QA d g9akssdtasd 4 rdanagrt ©Irimsd Bictadkerang an
upper electrode filmand a | ower el ectrode body at edges thereof are
entirely cowrdad of t Bhand ikealvdbn nthe Soven maticdgel whilehagpandparere |y

shows or exposes at |east an operation area of the touch panel.
cases where too strong pressure is 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
becomes difficult to suppress reflection of a2 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



25 According to a second aspect of the present 24 Cctober 2002 4
invention, there is provided a touch panel device accordingto the first
aspect, wherein the outer package is a bagwhich transparently shows at

| east the operation area ofthe touch panel and an openi r2g Oktdlher 22Q2i s

cl osed to seal 5an inside of the bag. "According to a third aspect of the
presentinvention, there is provided a touch panel device accordingto the
first aspect, wherein the outer package gonprises:an upper film adhered on
an upper surface of thelOtouch panel which transparently shows at |east

t heoperation area of the upper surface of the touch panel andhas an area

| arger than the upper surface thereof;a | ower support body adhered on a

| over surf agepfq o2 tQuCh iRanela whi oy, ££ apgPatentdon okt heaslr s
t hel5operation area of the |ower surface of the touch panel andhas an area

l'arger than. fh&d oyer tﬁ‘érfa%‘aertﬁleéaqﬁr{en@n@ﬁeﬁe%h'engidﬁgeéd atohon pgaking a

groove-|likeportion fornmed by edges of the upper filmand the | owersupport

body and thg; end, Sfaces oft he, touehe pangl p 2R4ccgedi eaetoteaﬁeggtan spect

of the presentlnventlon “there is provided a todch panel device accordi ngto

the f t aspee bod

oot angul ar skt HEL A QLI O %L%mﬁf%ﬁﬂﬁoﬁé‘égﬁ?ﬁzt’%%EEEEESEE A
t | t the2 t I

oS et oper 2007 LTSS 2T ER A tﬁﬁrgé%ia?fosn@%t RLH A

sur faceof the éOUChéf &@I Egﬁkﬁ'§%ﬁéin§eU?E8rtﬁgt ggsﬁeg %ng glea EFthe

out si de of the Operation area on € uppersurfaceé o Pouch: panel

seal an |nS|de Sé? oqurSng 20e; $dybpou%|ngrggg ggggg pane 1a rdlng

toa fifth a§%%c? T he presenti nventi on erers rOVI ed™a ouc Hanel

devi ce aCCOfdJSPgﬁ éh&é'é Eeé‘épc?ftimffé‘@ﬁn?{jeg&@?a?g%g&éh88§§9§a T2aflle

outerpackage a tectangul ar [ apet ouses
the t h h t f
and the | ou?® ft‘%%géﬁfgf of ofet Thkre Loy Seifioy B8, §P59586ﬁ1%r -

resp ivel Ilngat out f_t per

uppe?@ﬁjrfac ﬁte Ito%r suerféié'e%%fc te R%uch%tgneflcy}tee% s%?ﬂ %’bel nsfde of
t he outer cka e b d ousi_n the t ouch, panel,. A cordln si xt h_aspect
of the pres % qt tﬁ@?%h SrOSFﬁggng Bouc ypaﬁe v%b %83Fd|ngto

the first a ect mhereln the o ckage conprises:an upper film adhered
on an upperggﬁ?tegﬁdotsfh%%o?%ﬁ 3§ZVeahat exposes at |east the operation
area on theupper surface of the touch panel and has an area | argerthan the
upper surface thereof;a Iomer support body adhered on a | ower surfaceof the
touch panel tha% gossﬁ g ggst t he operation area25on the | ower surface
of the touc%liﬁ F"4hd RN EF Y 24 Cbtober 2002 6 | arger than the

| ower . surface thereof; ndda sgalln nater %or seaI%C% a.groogve-|i

portidn formed by edgd® B ?he ﬁp%g ® Swer Support PBEay "

end surfaces_of %he touch E A%cordlnﬁl a %eventh aspect of the
pr esent i nveRt £8 loPh 78 Fae 8%}8e5 g 8t % éP géVICe according to the

first aspect, wherein_the uter ackage commri ses upport bo
adhered on a | ower su%?geeg thhg St oftichf 5§ﬁela®ﬁe§% gﬁs irenﬂhfﬁﬁ? at

least the 10, gperation area qn the Joyer SUL{gse ghathe L94eh Panel, AN

sides of a touch panel in which a transparent insulating

20 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.

25 According to a second aspect of the present



has an area larger than the |ower surface thereof and a sealing material

for sealing a recessed portion fornmed by edges of the | ower support body
and end surfaces of the touch panel. 15 According to an ei ghth aspect of
the present invention, there is provided a touch panel @gevDemre@002ng to
the first aspect, wherein the outer package conprises: a |ower support body
adhered on a | ower surface of the touch panel which exposes at |east the
operation 20 area on the | ower surfacedof the touch panel and has an area

| arger than the |l ower surface thereof and a sealing material for sealing a
recessed portion forned by edges of the | ower support body and end surfaces
of the touch panel. 25 According to a ninth aspect of the present 24

Cct ober 200Z2ntidwenthore iHiesovSded oxi dedch paneh panetbedevieedaagor di ng
to the first aspect, where the outer package conprises a sealing materi al
for seal ity shdesfrifsta pepbton whereithetHppeyutRlrechsOlegéi lim andpkhe | ower
el ectrode body of the 5 touch panel are adhered at edges thereof. According
to a 10t Riaspectrahsbhgcpregehdwiveati Qradthetgel pRravdided a-dpuek panel
devi ce according to any one of the first to ninth aspects, wherein the

seal i ng reterichchasabeenasubiecd®shing degasakngalyr €8t FEBEeql00Acegnding to
an 11th aspect of the present invention, there is provided a touch panel
devixe acGprihddd oot hend b4, aspect, wherein a thickness of the | ower
support body is 0.025 mmor nore. According to a 12th aspect of the present

15 invention, therendtsopiongdegsa 4 oughi panelsgerkcesaccendi n?rte@eﬁ@y one
of the first to 11th aspects, wherein at |east either one of the upper film

and the | oW, sLPROT Endedyi Has: beedegub] e6hed bankowieehlbeckieprhiggt ment.
According to a 13th aspect of the present 20 invention, there is provided a

touch panel {eyi £e,r8€COLELRY, 10h&AYi ONEn T ohbe | géékalg@ ¢éhBraspscts,
wherein spacers with an area occupation rate of 0.01 - 5% and a hei ght of

15 umor less are psEVigedroR; nl LARSRRLERN &lEClFose surtace gk Ehg upper
el ectrode filmor the lower electrode 25 body of the touch panel and the
insiy ati ngi&@nNspaneMt which transparently shows at least the
operation area of the upper surface of the touch panél 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
15 operation area of the lower surface of the touch panel and
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.
20 According to a fourth 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

which houses the touch panel and exposes at least the

25 operation area on an upper surface of the touch panel and



24 Cctober 2002 8 liquid has a viscosity of 30 cps or less. According to a
14t h aspect of the present invention, there is provided a touch panel

devi ce according to any one of the first to 13th aspects, wherein the 5
insulating transparent liquid of the touch panel has beea QuiywLRtZID2 0
degassing treatnent. According to a 15th aspect of the present invention,
there is provided a touch panel device according to any one of the first to
14t h aspects, wherein spacers 10 with an area occupation rate of 0.01%- 5o
and a height of 15 umor |ess are provﬁded on a transparent el ectrode
surface of the upper electrode filmor the | ower el ectrode body of the
touch panel, and the insulating transparent |iquid has a viscosity of 30
cps or less, has been 15 subjected to degassing treatnment, and has an

i nfracti drF3heRar et} ¥f §RAYSt KEef ARRRA TP ePBER0RR Fexp?®¥R%i SRTRACA 2 n -1
2 nA+nB ~ nA+ 1 A B A where infraction indices of the transparent

el ect rodf t Keet LaHsparameli/naAnct # n§erl fnpd radediailr o pealied ahd 1, 20
respectively, while liquid injecting holes are provided outside the

oper ati onlea®h itheoneuwgridececdf the toRRFApbPR| RR | P WebePPBBYeri ng
this surface and the liquid injecting holes are sealed. According to a 16th
aspect ofstheage egénthe Zouaht arsre 2002 sephvent iigwidener® theppvteded a

touch panel device according to any one of the first to 15th aspects,
wher®i n a@ad¢lkage 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 parallelepipgd box shape that

10 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

15 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

20 touch panel that exposes at least the operation area on 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 that exposes at least the operation area

25 on the lower surface of the touch panel and has an area



one transparent el ectrode surface of the upper electrode filmor the | ower
el ectrode body of the touch panel has S been subjected to satin finish
treatment. Brief Description O Drawi hgs These and ot her aspects and
features of the present invention will becone clear fromahg:thekl 2000 10
description taken in conjunction with the preferred enbodi nents thereof
with reference to the acconpanying drawings, in which: Fig. 1is a
cross-sectional side view showi ng a toucly panel device according to a first
- enbodi nent of the 15 present invention; Fig. 2 is a crass-sectional side
vi ew showi ng a touch panel device according to a nodification of the above
first enbodinent; Fig. 3 is a cross-sectional side view showing a 20 touch

panel devi cg, aceordi Eﬁéaléﬁggnguggygﬁi@§Q£e9§.tgﬁﬁpresent i nvention;

Fig. 4 is a cross-sectional vi ew show ng a tou panel device

according to a nndifi&mﬂé&ghfg t@ﬁmﬂﬂﬂy 4S§§9”dg?g§8§§ngﬁt{8§§ﬁgggli?eiS a

partially enlarged plan view show ng tob pane

device accqiding,fo-3 oA fiFaphgnsolod N 800¥eer filn and the lower

support body and end surfaces of the touch panel.

5 According to a seventh aspect of the present
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

10 operation aréa on the lower surface of the touch panel and
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.

15 According to an eighth aspect of the present
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 exposes at least the operation

20 area on the lower surface of the touch panel and 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.

25 According to a ninth aspect of the present



first enbodinent; Fig. 3 is a cross-sectional side view showing a to

panel

Fig. 4 is a cross-sectional side view showi ng a touch panel device

according to a nodification

partially enlarged plan view showi ng 10 15 20 25 24 Cctober 2002 1
touch panel device according to the above nodification of the above
enbodi mrent of Fig. 2; Fig. 6 is a planyview show ng the touch panel
of Fig. 5 seen fromthe liquid injection side;

10

15

20

25

invention, there is provided a touch panel device according
to the first aspect, where the outer package comprises a
sealing material for sealing sides of a portion where the
upper electrode film and the lower electrode body of the
touch panel are adhered at edges thereof.

According to a 10th aspect of the present
invention, there is provided a touch panel device according
to any one of the first to ninth aspects, wherein the
sealing material has been subjected to degassing treatment.

According to an 1lth 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
invention, there is provided a touch panel device according
to any one of the first to 1lth aspects, wherein at least
either one of the upper film and the lower support body has
been subjected to low-reflection treatment.

According to a 13th aspect of the present
invention, there is provided a touch panel device according
to any one of the first to 12th aspects, wherein spacers
with an area occupation rate of 0.01% - 5% and a height of
15 um or 1less are provided on a transparent electrode
surface of the upper electrode film or the lower electrode

body o©of the touch panel and the insulating transparent

uch

devi ce according to a second enbodi nent of the 5 present invention;

of the above second enbodi maag pckbiger 2002 a

0 the
first
devi ce



5 Fig. 7 is a cross-sectional side view showing a touch panel device
according to another nodification of the above first enbodinent; Fig. 8 is
a cross-sectional side view showi ng a touch panel device according to

anot her nodification of the 10 above second enbodi nent; H @ct&bérs2002
cross-sectional side view show ng a touch panel device according to a third
enbodi nent of the present invention; Fig. 10 is a cross-sectional side view
showi ng a 15 touch panel device accorddng to a fourth enbodi nent of the
present invention; Fig. 11 is a cross-sectional side view showi ng a touch
panel device according to a fifth enbodi nent of the present invention; 20
Fig. 12 is a plan view show ng the touch panel device according to the

above fiftd,eabedsmenyigbokigy &% 361 @psldd S e Cr0ss-sectional side view
showi ng a touch panel device according to a sixth enbodi nent of the

According to a 14th aspect of the present
invention, there is provided a touch panel device according
to any one of the first to 13th aspects, wherein the

5 insulating transparent liquid of the touch panel has been
subjected to degassing treatment.

According to a 15th aspect of the present
invention, there is provided a touch panel device according
to any one of the first to 14th aspects, wherein spacers

10 with an area occupation rate of 0.01% - 5% and a height éf
15 pm or 1less 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
liguid has a viscosity of 30 <c¢ps or less, has been

15 subjected to degassing treatment, and has an infraction

index satisfying the following relational expression

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

&1+n] n +1
A B A

where infraction indices of the transparent electrode, the

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

20 respectively, while liquid 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
injecting holes are sealed.

According to a 16th aspect of the present



present invention; 25 Fig. 14 is a plan view show ng the touch panel 24
Cct ober 2002 11 device according to the above sixth enbodi nent of Fig. 13;
Fig. 15 is a cross-sectional side view showing a touch panel device
according to a seventh enbodi ment of the present inventi2anOcboberg2008 is a
pl an view showi ng the touch panel device according to the above seventh
enbodi nent of Fig. 15; Fig. 17 is a cross-sectional side view show ng a
touch panel device according to an eighth enbodi nent of the 10 present
invention; Fig. 18 is a plan view showi ng the touch panel device according
to the above eighth enbodinent of Fig. 17; Fig. 19 is a cross-sectional
side view showi ng a touch panel device according to a ninth enbodi nent of

the 15 prieseMtideriat i brafidsd a parkyigmsho ngd hectopghnganel
devi ce according to the above ninth enbodi ment of Fig. 19; Fig. 21 is a

Cross-seel oy} Shdeo¥i eWesHaWslg @ toseh papektdevieeraceor(i ngedora tenth

enbodi ment of the 20 present invention; Fig. 22 is a plan view show ng the

touch papele devigsoaeeRE din@diaddie abpygecd entsh eqbodiprpt Of o fnqdl; and
film or the lower electrode body of the touch panel has

5 been subjected to satin finish treatment.

Brief Description Of Drawings

These and other aspects and features of the

present invention will become clear from the following

10 description taken in conjunction with fhe preferred
embodiments therecf 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

15 present invention;

Fig. 2 is a cross-sectional side view showing a
touch panel device according to a modification of the above
first embodiment;

Fig. 3 is a cross-sectional side view showing a

20 touch panel device according to a second empodiment of the
present invention;

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

25 Fig. 5 is a partially enlarged plan view showing



Fig. 23 is a cross-sectional view showi ng a 25 conventional touch panel in
which a liquidis filled. 24 Cctober 2002 12 Best Moyde for Carrying Qut
the Invention Before the description of the present invention proceeds, it
is to be noted that |like parts are designated by |ike reigriegenageral s

t hroughout the acconpanying 5 drawi ngs. A first enbodi nent of the present
invention will be described in detail with reference to the acconpanyi ng
drawi ngs below. Fig. 1 is a cross-sectiggnal side view showing a 10 touch
panel device according to the first enbodi nent of the present invention.
The touch panel device 40 according to the above first enbodinent is

char act eri zedoMs Paned daITpARIOMENN t9 gemeddlfliration of the above
rectangul ar-paral | el epi ped shape is sealed 15 in an outer package 83 in a
general |y redidfguembesimandl;epi ped box shape which transparently shows at
| east the operation area 9 of the touch panel 42. The neans for sealing the
touch panel 42 in the &iger patkage BSssseondonalt eddruchidhashéwing a
rectangul ar upper film®6 and a 20 rectangul ar | ower support body 7, each
havi ng an ar Eaurhr penealhalevice tacchrpiane| tal 2 aseconbl eesbo Ohen ¢ Nef UPRET
and | ower surfaces, respectively, of the touch panel 42 and a groove-like
portion584 i Rraseatt ahyen&iiciriane shape formed by the four peripheral side
edges of the upper film25 6 and the | ower support body 7 and the
peripheral end 24 CcFéber 2002 23 cwostacestbbnthe stidecvipanadhAAnd a

seal ed by using a sealing
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



material 8. The touch panel 42 housed in the outer package 83 of the touch
panel device 40 according to the 5 aforenentioned first enbodi nent is
constituted such that a transparent insulating liquid 5 is sealed in a
space formed by adhering a rectangul ar upper el ectrode 24 Oclolsrd2@02
rectangul ar | ower el ectrode body 2 nmade of glass at their peripheral edges
with a doubl e-face adhesive tape 13 and 10 thus generally known ones can be
used. It is noted that, as is expected,0 an upper transparent electrode 3 is
formed on the | ower surface of the upper electrode film1l and that a | ower
transparent electrode 4 is forned on the upper surface of the | ower

el ectrode body 2. Also, instead of 15 the doubl e-face adhesive tape 13, an

adhesi verpgenbueh bhaeli kevizesel@mdidialy tusedhtoubadheno fie: tipper
el ectrode film1 and the | ower electrode body 2 at their peripheral edges.

It is notedehbahnbhie toush papskidénef oFi gigl bg a so-called filnfglass
type touch panel, in which the upper 20 electrode film1 is nade of a film

and the |ower el eCFiede gody 2 isiamdeiely 04RSSindN $he | AotiBhS doiah panel
42, there are usually provided a multiplicity of spacers 10 in the space

formed by, adberrgpthe ypp@ének%ﬁ\r ede fL'_qumLél aaqet;h@ohowq@e% el ect rode
body 2 at their peripheral edges. Specifically, 24 Cctober 2002 14 there

ares provided a mul ¢ pligi tys of EE@Q%D%EEEoﬁQQC%&%IelovPéWQﬁo%ﬁﬂ&s%are”t
el ectrode surface of “either the upper electrode film1l or the | ower

el ectrodg%@@gypgnei 486itough-panehg42o ThEtALSANEAT¥RRLIAR Y &l Bfe the

spacers
above first embodiment;

Fig. 8 1is 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 wview 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



5 the transparent electrode surface is preferably O d%- 50. In the case
where no spacer 10 is provided or the area occupation rate is |l ess than
0.01% the switching response is poor. That is, since the contact area

bet ween the transparent el ectrodes tends to be | arge whem JirobeP20020
surface of a touch panel 42 is pressed with a finger or pen, the el ectrode
separation of the upper electrode film1 is unfavorable, resulting in a

sl ower response. Also, even if spacersil10 are provided, inputs becone
difficult in the cases where there are provided too many spacers to the 15
extent that the area occupation rate exceeds 5s. This is because the input
| oad becones heavy, that is, a heavy load is required to put the
transpargaviekegteedesnignte eort ath vwehe dthe dupeelintdtd ace ofg! hes t ouch
panel 42 is pressed with a finger or pen. Further, the height of the spacer
10 20 is preferabl yi45 um ars | £ssrbssagset i bral nptitiel @adwal SobEPNES heavy
in the case of higher than 15 um Wen the area occupation rate of spacers
10 and theubRri ghhedf dtke cepacebriid ndf &obat i awiddtm dnlkss Rifpseimest i oned

pref erabl e ranges, the performance of a normal touch panel 42 can be 25
suffici eptbycgRSYR@dni-Aohhe |ight of the switching response 24 Cctober
2002 15 and the input |oad. After the touch panel 42 is enclosed in the
outgr package 83, @jihranspalgnty igwsdl abiBg ISh@wWihd t8eseadhed idnide

af orenenti oned space fornmed by adhering the upper 5 electrode film1 and
the | ovnesie@l 861 1R4S RAAY 2t8t el srpes i BROLAkhedgRSo $on&st t @ rSUPRy ess the
reflection of a |light nade incident fromthe touch panel observer side and
inmprove ihe visibility of the liquid crystal screen. The transparent
insulating liquid 5 as its kind, needs to be a 10 material which has

el ectrical insulatken ang adiguifwhigch- 0088, N0k aET @8Ly Ol iGRNSS i t uent
materials of the touch panel 42. For exanple, silicon oil, fluori'c inert

| i quid, I h od| o] lsi an.be . : j t he
Sane. sui FeR o Tashonee as PREL TS Touch parar 4 SR BEDE e Lol ent

i nsyl ating. LLAHI dyi, i.nj ected can be obtained by limting the viscosity
of the t?a%éparen? ?ﬁggFgfing liquid 5 to 30 cps or less in the case where,

for example  spacers 10 thoag ares ogeupalialial el QoAL paKand a

hei ght of 15 um or s are provi ded on a transparent electro surface

of ei t hec{goURnen Bk ARt tadenki bbb <0k Lhen QuBbashects ade fiady 13, Also, a

transparent [ nsulating Fiqui has "been subj ected to egassi ng

tn(r)teaf)ggﬂt I's prefepafly ysed Jn-p,LLanspal &ty i osylating Idn@wWid 4 hat has
touch panel device according to a ninth embodiment of the
15 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
20 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 1s a cross-sectional wview showing a

25 conventional touch panel in which a liquid is filled.



25 subjected to a degassing treatnent, the gasses dissolved in 24 Cct ober
2002 to the transparent insulating liquid 5 can generate voids with
repeated i nput operations and environnent changes. In this case, the
visibility and the switching response are deteriorated. 2Mhertabér aoopar ent
insulating liquid 5 has 5 been subjected to a degassing treatnent, voids
are not generated even with repeated i nput operations. For a degaSS|ng
treatnent, for exanple, a nmethod wherain di ssol ved gasses are separated and
removed under a reduced pressure atnosphere, a nethod called a refl ux

met hod or the 10 Iike is enployed. Although suppression of the |ight
reflection is conventionally nentioned as one of objects of sealing a

t ransparmiit iMsdd atdngcdiguidg50ud shapaneeatiant ouch panel 42, in fact,
not all insulating and transparent |iquids can 15 achieve the object in any

case. If the refragdfoneei ndex diddeinemicen beFweere thee§&apsparent ibasul ati ng
liquid 5 and the transparent electrode is smaller than the refractive index

di ff er enge hataeeni @i fsand bhe dorarspaiant 1 ekechaode, atbe degfilypetapce at
the interface between the transparent 20 insulating liquid 5 and the

transpangnt 18lRCt QAR reh TR @fe dhan the AiRHeat areR abckeﬁplaﬁg/%tgace
between air and the transparent el ectrode, which inproves
trapsm tdanee gstherefore, it is preferable in the |ight of a Ilght

reflection suppreSS|on effect that the transparent 25 insulating liquid 5
satisfies the fO'UQ“fﬂBsEeEﬁbbeﬂﬁEnt ¢ QHoher. 2002 1{vexPE6ASLQAL N -N 2

n-1"'" AaAn+tn ~n+l ,a a
be described in detall with reference to the accompanying
drawings below.
Fig. 1 is a cross-sectional side view showing a
10 touch pénel 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 1is
constituted such that a rectangular upper film © 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 in 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



where the refractive indices of the transparent el ectrode, the transparent
insulating liquid, and air are nA, nB, and 5 1, respectively. The left and
right terns of the above rel ational expression represent the refl ectance at
the interface between the transparent insulating |iquid

transparent electrode and the reflectance at the interfag%ébethggﬁzgpg 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 fi%ﬁﬁ, that is, the upper transparent
el ectrode 3 and the | ower transparent 15 el ectrode 4. Furthernore, since
the transparent insulating liquid 5 can ensure a gap between the upper and
| ower el ectrqdes, that is, between the upper transparent el ectrode 3 and
the | owerSEFAASPEr 8ht CBReEPHGRePAR Y édr LENEEIE PG ihZe TP e
prevented when the 20 touch panel 42 is placed levelly. In the case where
the touch™PaREla428is placed vertically, however, the gap sizes between the
transparent electrodes vary due to the flow of the transparent insulating
liquid 5, resultinghR &88¢hoPRRR eAce NOPSREWE:ONTE S (WIST PF5FFRaTDES wher e
the gap is 24 COct ober 2002 18 smal|. Therefore, it is preferable that at

| east a s®fface'®df idWeEr t RéNFgper IEVaRSpar At 2 ecPFOHRI3 oFOt hethwer
transparent electrode 4 is subjected to a satin finish treatnent. The satin
fini3h trefererentaansdatfias ta gmbgdimergnd Hreveptltnkedi gHehi e & ence
between the transparent el ectrodes. Exanples of the satin finish method

i ncl ude shhaBFASEERG, 18AVSSSIRG, 1AAt1doat FAgScatleri Ag dam®Padee fameed On t he
ot her hand, the aforenentioned outer package enclosing the touch panel 42

i s consti®lt &fhesinD deseed bt abdve LPREranc UppeFoflel bl hadt aBdadher ed
on the upper surface of the touch panel 42 and has an area |larger than the
upper sur¥aebangulanedcsigspirlicBoddesr pedy ¢smadiferall dhashealtoidreisurf ace
of the touch panel'42 and has an area |arger than the |ower surface, and a
seal i ng 18erapberal &duams sebthng dYytrefaskeagBesisn FaHDr A8d B t he
perigheral edges of the upper film6 and the | ower support body 7 and the
endl Qur f atk¥s obenkeatdiycknpamelonss qii sbeonserdt-ut i b Wl hoseddeédwtibed in
further detail. Materials of the upper film®6 are not 20 particularly
limted s&s| dagexpechied, hane Udnsd bifansparent i ghectraaendssisorfctmedceast in
the operation area. The upper film®6 is adhered on the upper surface of the
upper el eerrbde LovarlsugEgfaapl e§ thet nppaut eleaktrofiet Hé lopdernid |thag

i ncl ude, specifically, engineering plastic such as 25 pol ycarbonate,

pol yam dea paiweat héranepatrhet| ikkectinede 24 Gst dvamezd0n 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 electrode

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,



19 acrylic, polyethylene terephthal ate, polybutylene terephthal ate,

pol ystyrene, cellulose, or the like. It is preferable to use a resin having
excel l ent transparency at least in the operation area. 5 Exanples of the
material of the |ower support body 7 include engi neeringz@l @stduerS2sdp as
pol ycarbonate, polyan de, polyether, or the liked and acrylic, polyethylene
t erepht hal at e, pol ybutyl ene terephthal ate, polystyrene, cellul ose resins,

or the like. It is 10 preferable to useja resin having excell ent
transparency at least in the operation area. The thickness of the | ower
support body 7 is preferably 0.025 mm or nore because those having a

t hi ckness I ess than 0.025 nm nay have an issue in durability. It is noted

that it lﬁheeef%&@b e r&kea the 1S 1 avedy, %ﬁop&rgnweitt Lekepsi Dot he
ed

case where a so-cal n1f|In1type touch panel 1s used iIsis to

prevent the htpggggaztea@ hﬁr@e%& therbead otfpoeltﬂeyt £ HY Sﬁ%p& s

required to allow't pper film®b to have an area |arger than t upper

surface oglgg@rgggc@lﬁ% Rangl ?ékﬁﬂﬁmﬁh léyﬁﬂﬁﬁ¥2ﬁg#}igqgf ghéotgﬁgﬁ an

area | arger than the [ower sur e of the touc SO that

groove- |1 5g,portd,on Bfngan e r@&&g@é& ;h%@ee aheral f‘djg@

t he upper m 6 and |"ower support sur aces oI Lhe
bor tTon 831 23 08P BBer T2605 50 ean e aI . Slb% ?fﬁ?ﬂ‘% P G bt T ke

porti.on 8pandean.(ul il 1t sose A@@rfwacuson prbLbaut boe#n%g%ee%ﬁgﬁg rom

t he dlsposed posi eci 11 ¢ éxanp Re upper fi
I 5 I t.h d
over SCopgcs bogr,T hase anatca shou 0025 Ul ol it 10 keper an

8, besidefgcggg?Phgdgﬁ ?ge agent 5&9 gggbl Jggé%a%he5|vge£a8ﬁp Og§ter|als

t hat have cteti stic super|or 0 an a Sive-age
doubl e-f ace adhe5|v e 13 used for 10 adherl the edges, of the touch
panel 42, EF%?SEQJéFrBI e af ‘g%?tl eéldrsey ns jc] T 4Bl Ei}eg’lsl ﬁ% t T - LV

I I h he lik
caniBe Uit TAGVE Al ovg?a B0 g SAOKL ML TS, o1 e c%’%éeg@allné
h t t rt I : f o] Al f th
eal i ng nEESr FAESSE ?jﬁelsggﬁg?%ﬁ%?igqr:%r?ﬁ?%ﬁaﬁeéf%?tﬁ%‘gﬁn%? adnetT ng the
ti pper elec rode t.he l.ower glectrode bod 8{ t he touch, Panel
s

42 at thet? 5XPFB%ZFaIrsaag§lﬁ§ylﬁeau§ FVE20 I M ef%er abl €' to- use

the naterlals lln‘%?da%% %§8¥$lded, inputs become difficult in the

cases Where there are provided tco many spacers to the
15 extent that the area occupation rate exceeds 5%. This is
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 um or less because the input load also
becomes heavy in the case of higher than 15 um. 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



in order to inprove the sealing characteristic. It is further preferable to
the sealing material 8 to a degassing treatnent so that the sealing
| east

subj ect

characteristic is not deteriorated. 25 It is also preferable that at

ei t her one of

24 Cctober 2002 21 the upper film6 and shedigpef 20@Rpor t

body 7 descri bed above has been subjected to a lowreflection treatnent.

gener al ,

crystal

surf ace.
called a loweflection treatnent as nenti oned above.

|l ow-refl ection treatnent, there can be nentioned applying a | owrefection

about 4% of all the reflections of a touch-input type liquid

In

di spl ay device account for themll 5 reflections at the touch panel

The treatnment for suppressing the reflection to less than 1%is
As a method for this

mat eri al angi Age aihpstnibadi.ng a 10 low refraction index such as a fluorine

resin,

films by vapor deDﬁlﬁtétOﬂh@r tbhenl Flﬁﬁeladheﬁlsn@n%l|o%\éfcﬁf1|rrecﬁHé3rb1Iﬂé:rfn

subj ecting the surface to a satin

inish treatnment by sandbl asti ng,

enbossi NG, c KB O3} i AY.t RGNS L5 utdeidd kei qand §Olgnselat1e'§ fpt ed

that, in the case where the entire touch panel is seal ed by the outer

package thde éﬁBféﬁé*@ﬁ g toyehe PafiRtnLlgVi (é&ﬁé¥
subjected to a | ow rr(laf |%Ctl ong%lre%t rrentmvxlm W in thel case V\he?lg{g%g

entdre t@y@@tp@@@ £i9nN0t 524! ed by diner 0@1@&93&@% é}
of the touch panel (main body) Is subjected to a owreéflection treatnent,

which is,0es0RiPef |RifSs so as to suppress the reflection of a

10

15

20

25

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
material which has electrical insulation and a liquid which
does not affect other constituent materials of the touch
panel 42, For example, silicon o0il, 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
in which a transparent insulating liquid is not injected
can be obtained by 1limiting the viscosity 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
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 liquid 5 that has not been

subjected to a degassing treatment, the gasses dissolved in

a silicon resin, or the like, formng a nmultiple layers of netallic

he ggpqﬁgaéurface



Al so, the aforenentioned touch panel device according to the first

enbodi nent of the present invention 25 is provided with liquid injecting
hol es outsi de the 24 Cctober 2002 22 operation area 9 in one surface of
the touch panel 42 and a nmenber for covering this surfag ©ectobét 2002
transparent insulating liquid 5 is filled fromthe outside of an outer
package 83 into a space formed by adhering the upper 5 electrode film1l and
the | ower electrode body 2 at their edhes 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 injecting holes 11, 12 outside the touch panel operation
area 9, in the lower electrode body 2 and 10 the | ower support body 7 for
coveri ngthke tlranwspaekadct Hiode laadyn?,l irpsige & icsel gerofrate taicddh yoartel 42
descri bed above (see Figs. 5 and 6). The liquid injecting hole 12 is
connect edepetlietthé nghiar epertatdoed spalc erofi ddmendraucthgrayed . 42 wvithide
liquid injecting hole 11 so that the transparent 15 insulating liquid 5 can
be i nj ectedef r omhche valtisidei tof tdred outkbe packagei8d | mMeaddmsespane: of the
touch panel 42 via the liquid injecting hole 12 and then the liquid

i nj ecti ngehalréotiteAft erhen eat itaansfpaireatt rianspegteirig i Dsglhadi mg Hdgui d 5,
the liquid injecting holes 12, 11 are sealed with 20 a sealing material 18

so that bhenl i subfedoes nat heake@issheg! itpeatndntect voidkol g6e1hotl2. This
sealing material 18 is a material simlar to the aforenenti oned sealing

mat eri al g8nekhted neted thptht heeddanddl iimjpeet | Bgehakeochd .25 prewi ded in
the | ower support body 7 is preferably forned 24 Cctober 2002 23 | arger

t han thedkbguktnign] ecidendiol £ 1¥opr ovégeapia, t he | overhedectyede ibpdy 2.
This is because the periphery of the liquid injecting hole 11 on the | ower
surface gfiskbevkaughsparelard? déprdtsdbjest ednboed Laverehl eddiied
pressure atmosphere, a method called a reflux method or the
10 like is employéd.
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
15 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
20 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

25 insulating liquid 5 satisfies the following relational



5 treatnment or the |ike because 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 inproving the sealing effect. It is noted
that 30 denotes a connector of the 10 ~ touch panel 42 iyqf&obbr 28030, in
the case of a so-called filmglass type touch panel 42, of which the | ower
el ectrode body 2 is nade of glass as in the first enbodinent, the liquid
injecting holes 11, 12 are preferably ¥brmed on the upper surface 15 side
of the touch panel 42 as shown in Fig. 2 as a nodification of the first
enbodi nent, rather than the | ower surface side of the touch panel 42. This
is because the glass intensity is not deteriorated because no hol e needs to
be forneskpnesbion) ass, which is the | ower electrode 20 body 2. It is noted
that it is not preferable to provide the liquid injecting hole on the side
surface of the tough_pagel,42\as a gap because a circuit can be

di sconnected. Al sg,-fas? af of ementi oned touch panel, a socalled filnmfilm
type touch panel,ﬂiﬂ*%@'cﬁnﬁﬂJh the upper 25 film6 and the | ower el ectrode
body 2 are made of a film 24 Cctober 2002 24 can be used. As such an
exanpl e,wikfe Bhshews raceresssectiicenalo Bites Vi exh sPavend a lkeuchqagnel

devi ce according to a second enbodi nent of the present invention. In Fig.

3, the |t drhfspetkbnd helses atlingl2 afei r oyhaedion atfe A gwel,, 5 251 face
side of the touch panel 42. Explanation is omtted because the second
enmdi nent kesbhetsarras thaef irste eahadi t exeens Lirattide dpwer

el ectrode body 2 is nade of a film As a nodification of the second

enbodi mepd 1 aFi@nall éxzﬁf@SJ@i@E‘ el it WHLh ddrg &frengnentdonegd i quid
injecting holes 11, 12 are provided on the upper surface side of the touch

panel 42interface between the transparent insulating liquid 5 and

the transparent electrode and the reflectance at the
interface Dbetween alir and the transparent eléctrode,

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 is, 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



It is noted that, in the case of a so-called filmfilmtype touch panel 42,
of which the I ower electrode 15 body 2 is made of a film the liquid
i njecting holes 11, 12 are preferably formed on the | ower surface side of
the touch panel 42 as shown in Fig. 3. This is because, 4 Oxtob&e2002er
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 hdlfes 11, 12 due to the deformation of
the film which is the | ower electrode body 2, does not occur, that is,
reliability in prevention of liquid | eakage is not deteriorated. 25 As
anot her nodification of the first enbodi nent, 24 Cctober 2002 25 the
transparerll nsultaraepte quid bsnmyeberfibleetdhin thelspateai suadearce
before the touch panel 42 is enclosed in the outer package 83, as shown in
Fig. 7. dih ¢bhitkerasde noppequitdanspectntg dbdesrdde 22 areedné o lbaepr ovi ded
in the 5 touch panel 42 and the outer package 83.

transparent electrode 4 1s subjected to a satin finish

treatment. The satin finish treatment can scatter a light
5 and prevent the light interference between the transparent
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 1is 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 1is
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



Also, simlarly, as another nodification of the second enbodi nent, the
transparent insulating liquid 5 nay 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, 1Z243y&obhef¥iood to
be provided in the touch panel 42 or the aforenentioned outer package 83.
It is noted that, if the transparent insulating liquid 5 has been injected
in the space of the touch panel 15 42 betere the outer package 83 is
formed, the transparent insulating liquid may | eak fromthe space of the
touch panel by external pressure applied when the upper filmor the like is
adhered and the like. Also, since the transparent insulating liquid flows
when the upperlfic, m or 20l ydwenyikeei s adheretthlatagher edosuyhatel ohet he
touch panel 42 and the outer package 83 cannot be kept snpoth and becones
unstabl e, makiepgtwenktd,f fdutdtytdnd s doLEdlb8af , oirn thiee 1Gage whef eighe
transparent insulating liquid 5 1i1s injected after the touch panel 42 is
housed in phereuhen 25 Package 83sihhhsvisguexde prementethida moidk, i g¢ done
after 24 COct ober 2002 26 the air in the space of the touch panel 42 is
renmoved. ThakskSin Rhkhepease iWera-«n air layer is present in the space of
the touch panel 42, a nethod wherein the pressure is reduced in the space

of thg touch panel 42xangithencthe e t hakeparentof NUHAt 18Geki dstigoSrt s
injected is enployed. Al so, as another nethod, an air exhaust hole is

provi ded apagt, froméheddi aﬂgdniemrq@lfgi et 88 EQehi Rietd DG4 Monate,
transparent insulating liquid 5 and the air is pushed out fromthe air

exhaust hopgh¥miRkect i pg1tReHaranspaent ¢ i nsuliating dddqui dadr§108) t he
liquid injecting holes, which is generally perforned. Furthernore, as

anot her exégﬁg@tﬁ‘}ﬂelﬂ% afQl SR ONets OUt 86 1RRGKGIR Nt NELd O IDANSE e | S

wrapped in a bag and the opening of the bag is fused or sealed wth a 15

seal i ng mapen i,akyrLRS \éviaéubﬁo%%scrw@fh@,s aothi gdeemhogioment and a; fourth

enbodi ment bekOML Fig. is a cross-sectional side view showing a touch
panej gdevi ge.2ecahdieng o Q;dde, tPiL dnephodhaenk e 1khe RLeSEHaddgption. In

t he touch panel device according to 20 the third enbodi ment, a touch panel
42 in whiche@st 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
15 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
20 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

25 sealing material 8 for sealing the groove-like portion 84



transparent insulating liquid 5 is sealed in the space fornmed by adhering
the upper electrode film1l and the | ower el ectrode body 2 at their
peri pheral edges with a doubl eface adhesive tape 13 or the like is wapped
in a bag 43. 25 The opening of the bag 43 is seal ed by @24segkolher 2002ri al
24 Cctober 2002 27 44 made of a material simlar to the sealing material 8
used in the first enbodinent or the like. Fig. 10 is a cross-sectional side
vi ew showi ng a touch panel device accotd¥ing to the fourth enbodi ment 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 insulating liquid 5 is sealed in the sﬁace fornmed by adhering
t he uppefael ket kgdd alillymat sarfatherf ot Ereeveodé <Bo@prZigh tBr%iéknCiLO
peri pheral edges with a doubl e-face adhesive tape 13 or the like is also
wr apped ¢atafbdgidd. its t9eafiowg t fueebbel nehthothebepasi mpdmbfinde bag 43
is sealed by fusing unlike the third enbodinent. Materials of the
af or enenthendd spaged3 posiheons t i daasgeicddrich el eentbeanmpoant
particularly limted so long as the materials have flexibility and |ight
transm sEibn 4t ahdaghe dowes cpwrraitorncedea’ Exvaphes aireel wdewcrdls c,
pol ycar bonate, polyethyl ene terephthal ate, polybutyl ene terephthal ate,
pol ¥st yriene Lacglelrul@smn r esensipr2d oxnd héoleke sUukisssest hef niher itaduciof t he
bag 43 are not

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



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 less than 25 0.025 nm the durability of the bag 43 is

deteri orated. 24 Cctober 2002 28 The bag 43 can be brokenpdis,droohEpeat ed
witing wwth a pen or the |ike or the bag 43 can be broken gy an excessive
pressure or friction besides inputs, by which the liquid | eakage cannot be
reliably prevented. On the contrary, ifp15 the thickness of the bag 43 is
over 0.15 mm inputs into the touch panel 42 become difficult. Therefore,

t he thickness of the bag 43 is preferably 0.025 mm- 0.15 mm In the case
where the touch panel 42 is wapped in the bag 43, it is noted that, since

the diffengncgppetweand he LQd efractioner ndexpof+ apoai Jramrsc%@@ehhe

refraction index of the touch panel 42 becones large if the air layer is
present hejpeemdde,dnpesus) &etE@desf bl mhd- eaeléaelbﬁwezeskﬁ@hkodeIﬁody 2
and the bag 43, preferably,” the upper electrode film1l and the | ower

el ectrodg %@ang thesRag el A8 ane 'r%tfq%rc%l 'oylsadb@rédtguehalagﬁ%sparent‘

adhesi ve, r t e like so that the air layer is not generate

specific f; gTe t&}g? e i er e od |In11
agd t he I eﬁggtpbdgg Qiz an 1%% g%ﬁkﬁgg %Egogggchfggnekﬁﬁzgﬁg

| nt ther%afq AL te @g eENLAg b dine.hag 48 | sl 0pedatRea: staLe "Chat

a vacuum I'S ESCI’I ove, 1 n e case ere

liquid '%?J;g%% e&’r?é‘tlegff’éfct':'fér@gté hfe%§95§§%a 4§§' ﬁ gﬁt grhgl, 44 is

used or openlng portron of t ore, the site

for Sea' ' Jtucﬁr{ n@r&%‘@mgﬁt ag? m%&%%{ecgo%@eg. e a5 ROELSLdg.Qr one
e or

poi nt, sea
thlS 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 1like, 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 liquid injecting holes outside the



fusi ng operation becones easy. Also, in the case where the entire periphery
of the touch panel 42 is sealed, sone part thereof can be degraded and
peeled in tinme with sonme cause 5 because the area of the sealed portion is
large. If even partial sealing is disabled, |iquid |eakageosiopét 2002
prevented. In contrast with this, in the case of the aforenentioned bag 43,
the possibility of degradation can be reduced conpared wth the case where
the entire 10 periphery of the touch pamel 42 is seal ed because the area of
t he seal ed portion can be made small. It is noted that the entire bag 43
does not need to be transparent. As long as at |east the portion
corresponding to the operation area on the upper and | ower 15 surfaces of

t he toucbppaBaelod?airsat vanspanentsurdater qordhontsouay denopasrieandcgor di ng
to the above first to fourth enbodi nents, since the transparent insulating

liqui d Smerpebe maal edvdeuhly hacauserahcteast thert aueh panedpdrens 20
sealed in an outer package 83 which transparently shows at |east the

oper ati opnateatihiyquiiduliekades cam bed steppednby ollte iaut &f Rackage.83 and
prevented even if the transparent insulating liquid 5 nearly |eaks outside

from t heppekbiyen whergnthe Lppgact egbiada fblm daradifbe toueryglactrode
25 body 8 of the touch panel 42 are adhered at their edges or 4 QCct ober
2008 30 airdapeoad RAM o @hdt héd OUShePaBekct2ode body 2 at their
edges after the touch panel 42 has been enclosed by the
outer package B83. That 1s, 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 covefing the lower electrode
body 2, respectively, of the touch panel 42 described above
({see Figs. 5 and 6). The liquid injecting hole 12 1is
connected with the aforementioned space of the touch panel
42 via the liquid injecting hole 11 so that the transparent
15 insulating liquid 5 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
liquid 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 liquid injecting hole 12

25 provided in the lower support body 7 is preferably formed



Therefore, the deterioration of prevention of reflection or effects of the
inproved visibility by a transparent insulating liquid 5 or poor insulation
or 5 failures in a circuit board or the like and difficulty in the
aftertreatnent at the exchange of a danmaged touch panel 2@ 0dbBbeh280Q
caused by liquid | eakage, do not occur. It is noted that the present
invention is not limted to the above enbodi nents, but can be enployed in
10 many ot her aspects. For exanple, th23entire periphery of a touch panel
42 is sealed by an outer package 83 in the first and second enbodi nents,

but the present invention is not Iimted to this. The sealing
characteristic of the 15 aforenenti oned adhered portion of the touch panel
42 can bkargprovEchrbytibevériqudg dv ihj¢deinagt @olpackagprpaitiedf itrhetperi phery
of the touch panel 42, not the entire periphery, particularly a portion at

| east i ntbudirng Ut raidde pody i 2n i Mhitd chs | bgquadskedkegedsigike)f yofo occur
in the touch 20 panel 42. For exanple, Figs. 11 and 12 are a cross

secti onathsi dd quiieiv fnfkeat ph@anhvilew,1 I espethievel yyesheurigea taxuckhpanel
device according to a fifth enbodi nent of the present invention. In the
fifth embedcRENnbanalpant ofist heo25 uppefreciyd ace ofa t hesw-orehl panebn 42 nay

be exposed by 24 Cctober 2002
5 treatment or the like because 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 1is 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,



31 enclosing the touch panel 42 with an outer package 46 of which portion
corresponding to the upper surface of the touch panel 42 is partially
renoved as shown with reference nuneral 49 in Fig. 11. In this fifth

enbodi nent, the 5 exposed portion of the upper surface o0p4idwober@pozane

42 includes at |east the touch panel operation area 9 (see Figs. 5 and 6).
The af orenenti oned outer package 43 is constituted such that the outer
package body 46a is constituted by defZdrmng a fil mnmade of a synthetic
resin, 10 rubber, or netal into a rectangul ar parall el epi ped 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 cdn the tusech pansl A bh axseglieng Fager Balshbived oz sealsisrg so as
15 to encl ose the peripheries of the outer package body 46a and the exposed
porti on sfcttiwnailppeidsuriase stiowtimg tsounduganeénd? davacer aneozkdpe. The
sealing material 47 may al so be provided on the side surface of the touch
panel 4% hutsesond wibédimeéstsedl thg pnaesthoninkentpovavi dgd atigl.egst 20
outside the operation area 9 on the upper surface of the touch panel 42 in
a frane whapelq@idcen]équing| kakagelis preuest pdoat deHeopothieonowker e t he
sealing material 47 is disposed, there is no problemeven if the outer
package fanthacke Gisdchoastaef tbirhrphhel luke andptlhgatoushipanaitt4d 25 are
rot adhered tightly. Also, at |least the portion of the 24 Cctober 2002 32

outer pagkages#A6teerrespendi NG imhopesat ti9e =eR OAst henhd owersgur f ace
of the touch panel 42 needs to be transparent, but there is no problem even

i f ot hererydiniis: NBy BBt ORaQUe.tHe Fi@Ser 131808 rddecandy CI 08§- magki onal
side view and a plan view, respectively, showi ng a touch panel device
accordi rifr tz0 @i sk Xt h enbodi nent of the present invention. In the sixth
enbodi nent, a part of the upper surface and a

As a modification of the second embodiment, Fig.
10 4 shows an example 1in 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,



part of the |lower surface of the touch panel 42 are exposed 10 by encl osing
the touch panel 42 wth an outer package 56 in which a part of a portion of
t he outer package body 46a in the fifth enbodi ment corresponding to the

| ower surface of the touch panel 42 is renoved as shown wigt r

nuneral 58 in Fig. 13. In this sixth enbodi nent, the 15 g%bggg (§&§?§%ns of
t he upper surface and the | ower surface of the touch panel 42 include at

| east the touch panel operation area 97gsee Figs. 5 and 6). The outer
package 56 is constituted such that the outer package body 56a is
constituted by deformng a fil mnade of a synthetic resin, 20 rubber, or
nmetal into a rectangul ar parall el epi ped box shape and the inside of the

out er packager POLYp268nP0USIsHd Alhe dt otchy panel 2 i SeSeaha@dbyi i ghkl Y
adhering the outer package body 56a and the upper surface of the touch

panel 42 &KACHH OLBGENSO 8% rhNHLSEREn! ga8L1I RS P&fipherd£sq2pn0f the
out er package body 56a and the exposed portions of 24 Cctober 2002 33 the

uppersurdaee, Al the toners purdace,oln the Foychy pangh dgiincastiag shape

with a sealing materia The sealing materfal 57 may al so provi ded on

the side l&%JiQPeiRi{eéE‘Pn ough cpanel 42, R‘éfedc%fﬂéf%'rbxﬁﬂd%dseiarli@%%%pper

function n provided a east outside the operation areas 9 on t

surfq@ace qlékp%a!r%’ierus%rfc?‘cﬁé)f%&{@r tﬁé@&%n@. 42 in a frame shape. Since

liquid | eakageI's prevented at the portion ere the sealing material 57 is

di sposed, there is iqprob|emgyep, i b NG QU &F RBEK2I8ation 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 83.
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 1like 1is 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 is
injected after the touch panel 42 is housed in the outer

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



10 body 56a such as a filmor the |like and the touch panel 42 are not
adhered tightly. Also, there is no problemeven if the outer package 56 is
opaque. Figs. 15 and 16 are a cross-sectional side view and a plan view
showi ng a touch panel device according to a 15 seventh eydgitgeet 2002t he
present invention. In the seventh enbodi nent, the outer package body is not
constituted by one material unlike the sixth enbodinent. In the seventh
enbodi ment, the material constitution2f the outer package 60 is an upper
film6l in a rectangular frane 20 shape, a sealing nmaterial 68 in a
rectangul ar frame shape, and a | ower support body 67 in a rectangular frane
shape corresponding to the upper film1l, the sealing material 8, and the

| ower supiper tzibodyn 7 threesppetevelfy. tha doherth woads] t4%e Censtamtamddon is
such that an opening is forned in each 25 of the touch panel operation
areas 9 Tiathesyupper thd mdse ®defet ahermi2002 3k ahsl pheskowernnsupport body
7 in the first and second enbodi nents. In nore details, the upper film61
in a recspagel af thaeneocslcdpeaared t4e, | dwestsogpeherbady thé iprexssnaet angul ar
frame shape are adhered on the upper and |ower 5 surfaces, respectively, of
t he touchs paselicdd sa that spheacipieriia | twbdh apanébedbovrrd swepordhdody 67
are protruded outside fromthe touch panel 42 and a groove-like portion in
a rect angudmsphrane shang domedl byuifie I oug perjigdesdal isi deapadgesi.of each
of the upper film61l and the | ower 10 support body 67 and the peri pheral
end surfmres, oast nsintes abthbe, t eucha paneknddsics el eds Wity va deepl i ng
material 68 so as to seal a portion of the touch panel 42 in which liquid

| eakage aapartireud athy llkglid t @ngeedingAndl d£stblr, 1B POIhd Oheut si de
the operation area 9 on 15 the upper surface of the touch panel 42 is

cover ed tyahfeavpper ihsbma@lingn 18 586 amguhar theans shapepapdeat cigast the
operation area 9 of the upper surface of the touch panel 42 is exposed

whi l e therger tien autsi dendhet opRylal | B algfe Ot Ogt Nthd OveEnspaiaee of the
touch panel 42 is covered by 20 the |ower support body 67 in a rectangul ar
fregre shape,padiag heastdt e foper atHon fdesd 9iffethenfonsl esyr lagenof the
touch panel 42 is exposed. In this enbodinent, It is noted that, since the

upper fiigng@ngggllgepggfgfmggpport body 67 cover only the outside of the
operation area of the touch 25 panel, there is no problemeven if the upper

film#6l and 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 1s 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 1in 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



24 Cctober 2002 35 - the | ower support body 67 are not transparent, but
opaque. Figs. 17 and 18 are a cross-sectional side view and a plan view,
respectively, showing a touch panel device according to an eighth

enbodi rent of the present invention. 5 In the eighth enbpgig@®dber Ropout er
package 76 is constituted by a | ower support body 70 nade of one film
adhered on the | ower surface of the touch panel 42 that is transparent at

| east in the operation area 9 on the Rower surface of the touch panel 42
and has an area larger than 10 the | ower surface thereof; and a sealing
material 69 for sealing a recessed portion forned by the side edges of the
| ower support body 70 and the side end surfaces of the touch panel. The
seal i ng ddatrezdal o690 amyatergrdvi sitdl Uprt da heheutssiade.ngf deeopel atsi on ar ea
on the upper surface side 15 of the touch panel 42 for sealing, but is

appl i edusedcavertlsd fioast ¢meogimenonotr ntinbi thkei quid | eakage i s nost
likely to occur in the touch panel, that is, not only the side surfaces of
t he touch panel 4Zidwutl®héspar tiros sweserct itdmall | gidel whywbshewteded adue to a
damage to the touch panel 42, 20 that is, the interface between the touch
panel 42canth tbenébweresiuppostcbodynd0.toAstiae mienrital @afbddimdowen fsupport
body 70, the material simlar to the material of the aforenentioned |ower
suppor t thedyprésat hinwsedios almatiesi abuoh phreiedbi/bhgematebiraingd, the
material simlar 25 to the material of the aforenentioned sealing materi al
8 24 @otobre 20036 eabdEmesed. abi gon Theanth2Bd areud inegse seet i onal
side view and a plan view, respectively, showi ng a touch panel device
accor di rgulch Ppdndt haemhedivieidh of thenpbesent iIMAMMdt0mg 5S1iguidesni nth
enbodi ment, the | ower support body 70 in the eighth enbodinent is
constitulsedsgughd hah athleeaspakhe gpemdld obyar @a@nh8refgt henkowappsur face of
the touch panel 42 is exposed. That is, the outer package 77 is constituted
by a | owelecauRy t £body 17 hrimdensof 1eperf id neaghededoenyt e dO kpeer surface
of the aforenentioned touch panel 42 that exposes at |east the operation
anea 9 eRrtifedraneresydd aseciofa tdius Daicha pangind2iaadeAgs ap greankar ger
than the |l ower surface thereof; and a sealing material 69 for sealing a
recessed iper tiison sy nMechdpyed hen s deagdges ofnthes! P¥€Fth embodiment,

the opening 45 of the bag 43 1s 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 1least in the operation area. Examples
include acrylic, polycarbonate, polyethylene terephthalate,
polvbutylene terephthalate, polystyrene, cellulose resins,
20 or the like. Thus, the materials of the bag 43 are not
particularly limited so long 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.



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 |iquid |eakage isy (hO%EF@db%?’to
occur in the touch panel 42, that is, not only the side surtfaces 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,28he interface between the touch
panel 42 and the | ower support body 71. As a material of the |ower support
25 body 71, the material simlar to the material of the 24 Cct ober 2002
37 aforenentioned | ower support body 7 can be used. As a material of the
seal i ng Thtebikal 469 cahheenbirerkieal dianitcarrdpeadted vatierirad with he pen
aforenentioned sealing material 8 can be used. There is no problemeven if
the entibe |towerlbksupporthdodyg7U3 scapagee.bidigm B and &2ad€ide
cross-sectional side view and a plan view, respectively, showi ng a touch
panel depieesageordh ngriotachemds ieddi Apntspf dyhewlpt €serthel NvieNii®n. In
the tenth enbodi ment, the outer package 75 is 10 constituted by a sealing
mat eri al 145xhge amhber seatd N1 PNpoersheedt hecporthiconamiar=e-ii,hei eipper
electrode film1 and the | ower el ectrode body 2 of the aforenentioned touch
pangl 42taee adheirtAtot hehe Pde £8l0es. otke seal i ngmimtierudls 7nt@y be
provided up to the outside of the 15 respective operation areas 9 on the
upper suehacetshdg apdnthe hpwepesonéacei sfdeudf .t he tiawedpaael Adefor
sealing, but is applied to cover at l|least the portion in which liquid

| eakage tgikkkeky W& aaUrpdd the itsoysh Rang)142 . dhat minS~ tohe ssinge.
surfaces of the touch panel 42. As a 20 material of the sealing materi al

75, the mat ehkalcaSiaMuraird aHdecsmterbahe 0of 4bhesalebeprat iighethes e d ng
material 8 can be used. <Exanple> A touch panel was prepared by using a

doubl e-fage 25: adheshyeeliane d4t0 adhare tHge PRIiifReERS ObeBReHRP&he 24
Cct ober 2002 38

10 refraction index of an air layer and the refraction index
of the touch panel 42 becomes large if the air layer is
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 1is 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 liquid
leakage 1s 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



el ectrode fil mhaving a thickness of 150 umon the | ower side of which an
upper transparent el ectrode nade of indiumoxide/tin oxide is fornmed and a
| ower el ectrode body made of a glass plate having a thickness of 0.7 nmm on
the upper 5 side of which a |ower transparent el ectrode 2aa0etaberi 2002m
oxide/tin oxide is formed, which are opposed to each other, via spacers
(area occupation rate: 0.1% height: 3 um nade of a transparent resin. A
pol yester filmthat has sides, each bedthg 3 nm 10 | onger than a side of the
upper surface of this touch panel, and has been subjected to a

|l ow-reflection treatnent by mat coating is adhered on the upper surface of
the touch panel and a pol ycarbonate fil mhaving a thickness of 0.3 mmthat
has si desadeacls behag sidem bongere tbatng, sikde whithe Hhewesed bisyr faace of

t he touch panel, was adhered on the | ower surface of the touch panel.
Subsequeni$ingacseahtngnmBtepnak gade.of pasW cunahhe waekhamerieesing is
filled into a groove-like portion formed by edges of the polyester film and
the pol yearbeaaperipharadber edeofotiba pppern and ilsowenl2@d,sSEbhndCesrt
respectively, of the touch panel, that is, the protruded portion fromthe
touch panedrend the Baddsuyirhaees 0fd tﬂ@ﬁ@wchnpamé WothoEBmaN cAkkser
package by the polyester film the polycarbonate film and the UV-curable

ur e3 hanep @ghesé veneThe espace Bied Wweenlthepeppabreliecty 25 fkl mvand the
| ower transparent el ectrode was injected with 24 Cctober 2002 39 2.5 g of

silicon @ittwath §e§Eiﬁ?Cti§"‘dﬂEEﬁQéH J-Kh@UEhfibééﬁ?q% t¥a0ho?0 RS as a

transparent insulating liquid fromliquid injecting holes that have been

provi deds}dyadvance omnt heohomest siderof thhe | over telectyode Jodyqaut side
the 5 operation area and the pol ycarbonate f|In1 and then sealed with a

seal i ng B4 eshah+ 1BHE30hag WLurahbepdiatibane thesdh §8goR4at NoR t@uch panel
device. As a conparative exanple a touch panel that is not sealed by a

t ranspangat anﬁéeaa%@aga\f@a usadnh ThaelO ¢osch praets ehoExanpplieecand
Conpar ati ve Exanpl e were mai ntai ned under a severe environnent with a

t enper atwﬁlme@%@n@h@ Ui hareh %fﬂ)lf@rsaélpeﬁoyééaugecem@aa%ebhe
occurrence of liquid | eakage and the transmttance. As a result, no liquid

Ieakage<9§cyﬁéegegpgdtégr@@bgh&aglgenﬁngSSﬁgqmge before and after the test
in the touch panel anple while |liquid | eakage occurred at the adhered

portion and the vepght sl 88eQf t8ad GrRCUHY £4b %t@Bt@@eyﬂthnE@akage In
the touch panel of Conparative Exanple. Consequen the transmttance in

Exanpl e was (1. Q3 whidSent . As long as at least the portion

corresponding to the operation area on the upper and lower

15 surfaces of the touch panel 42 1is transparent, other
portions may be opagque.

According to the above first to fourth
embodiments, since the transparent insulating ligquid 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 the transmttance in Conparative Exanple |owered to only 90.5% due to
the liquid | eakage. Al so, as another conparative exanple, a touch panel

that is not sealed by a transparent outer package was used. The gl ass of
the | ower el ectrode body was broken by 25 applying a | oad okt&erkgoopder a
static pressure on the 24 COct ober 2002 40 touch panels of Exanple and
Conparative Exanple, which were left for 30 mnutes, to conpare the
occurrence of liquid | eakage. As a resszbt, no |liquid | eakage occurred and
the wei ght 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
|l oss of 1.5 g occurred in the touch panel of Conparative Exanple. The touch

panel deyi gemagear gor@iba bire tpeesefich Pwerll are has the constitution and
actions described as 10 above and therefore has the follow ng effects. That

i's, since a transpahgrkrbiaul athBg hbadidotst $6al edr daybbyehpidhe HFf esent
i nvention by a constitution in which the touch panel sides are sealed by an

outer pagckagecwhbeh transpaiend! v shews ofngxpose abikepstithe gperation 15
area of the touch panel, the | eakage of the transparent insulating liquid

to the opishde feam thespoLting Wheggihhesupper @heet rode fitmand,t he
| oner el ectrode body of the touch panel are adhered at their edges can be
stogped by;theeQutier Packagei @ndoRbavVeH @the like and difficulty in

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 1is 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 1is 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 1is 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 Furthernore, in the present invention, when the constitution is such
that the entire touch panel or the nobst part thereof is enclosed by the

af orenenti oned outer package, |iquid | eakage can be stopped by the outer
package and prevented even in the case where the transpargectaber po0pati ng
liquid nearly | eaks outside fromthe portion 24 COct ober 2002 41 where the
upper electrode filmand the | ower el ectrode body of the touch panel are
adhered at their edges or a damaged paiti on 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 difficulty in the

aftertreatdieidimg the excfmngeamél addammiged snuchtRanadadidagahiieh oar e
caused by the liquid | eakage, do not occur. 10 Although the present

inventi ehihas beeibul | yoeesepohedngn teonaaet \@fpar t Butlfacpr e er e
enbodi nents thereof with reference to the acconpanying drawings, it is to

be noteddital patd pusy changest aadl podihbeati 8BS sAbRnaARRERERL rled shi@se
skilled in the art. Such changes and 15 nodifications are to be understood

as inclydetmithign the seope afi .the myesant i pvepti ammsigehined hy the
appended cl ai ns unl ess they depart therefrom 24 Cctober 2002 42 CLAIMS
1. sA toushpanel pdevi 68, o whenel Dpsledes ifrod WiEhthe touch panel 42
includes at least the touch panel operation area 9 (see
Figs. 5 and 6). The aforementioned outer package 43 1is
constituted such that the outer package body 46a 1is
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 1is 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 1is
prevented at the portion where the sealing material 47 1is
disposed, there 1is 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



panel (42) in which a transparent insulating liquid (5) is sealed in a
space fornmed by adhering an upper electrode 5 film (1) and a | ower

el ectrode body (2) at edges thereof are entirely covered with and sealed in
an outer package (83, 43, 46, 56, 60, 76, 77, 75) which 24 @&pdee2002 shows
or exposes at |east an operation area of the touch panel. 2. A touch panel
device according to Caim1l, 10 wherein the outer package is a bag (43)

whi ch transparently shows at |east theygpperation area of the touch pane

and an opening of the bag is closed to seal an inside of the bag. 3. A
touch panel device according to Claim1, wherein the outer package (83)
conprises: 15 an upper film (6) adhered on an upper surface of the touch

panel whichelbr aASRAGENUlEY BROWS AN i8St of R DRYIALA LRI £ Lort hendiPPET
surface of the touch panel and has an area | argér than the upper surface

thereof ;g bewel r$4PROGE RAdY cb(lraghelad on adawer, 20, swiage of, 4 he

touch panel which transparently shows at |east the operation area of the

| oner sugfac he St oygh panel.and has ag 4 aky than I r

surface % grg% %%d § sggling né?gr%g% (8? fgﬁggzalf%g&gkggBo@%§lﬁﬁe 25

portion gggggg by edges of the upper filmand the | ower 24 Cct ober 2002
0

43 support .y and the end surfaces of the touch panel. 4. A touch panel
device according t@;QaiMil.ang 14 are a cross-sectional 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 oﬁter 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 1is 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 touch panel
operation area 9 (see Figs. 5 and 6). The outer package 56
is constituted such that the outer package body 56a 1is
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
rackage 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



wherein the outer package (46) has an outer package body (46a) in a

rect angul ar parall el epi ped box shape which 5 houses the touch panel and
exposes at | east the operation area on an upper surface of the touch panel
and transparently shows the operation area on a | ower su24 @utobér 2002t ouch
panel ; and a sealing material (47) for sealing at |east the outside of the
operation area on the upper 10 surface of the touch panel to seal an inside
of the outer package body housing the Bauch panel. 5. A touch panel device
according to Claim1l, wherein the outer package (56) has an outer package
body (56a) in a rectangul ar parall el epi ped box shape that houses 15 the
touch panel and exposes at |east the operation areas on an upper surface
and the laweruspetaserobcehentiottl panelr urfsealdhgchat esiiahspahé) for
respectively sealing at | east outsides of the operation areas on the upper

surface ang tihe howeramalr fske@eof Wikl toudeglane) wateeakhlans?nsi dgnhd0 of
t he outer package body housing the touch panel. 6. A touch panel device

accor di ngs¢ 91 Gh@i Masemhear eigy t hgyouhesopaskagerdBle€OgH | $8% adngupper
film (61) adhered on an upper surface of the touch panel that exposes at

l east thes@pesation anear8NcR5 e upper ww fage ofilthelt oughspanehqand has
an area | arger 24 COctober 2002 44 than the upper surface thereof;

5 function when provided at least outside the operation areas
9 on the upper surface and the lower surface of the touch
panel 42 in a frame shape. Since liquid leakage 1is
prevented at the portion where the sealing material 57 1is
disposed, there 1is no problem even 1if 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 i1s 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



a |l ower support body (67) adhered on a | ower surface of the touch panel
t hat exposes at | east the operation area on the |lower surface of the touch
panel and 5 has an area larger than the | ower surface thereof; and a
sealing material (68) for sealing a groove-like portion 24€06tdbby 2008es of
the upper filmand the | ower support body and end surfaces of the touch
panel . 7. A touch panel device according to Caim1, 10 wherein the outer
package (76) conprises: a |ower support34ody (70) adhered on a | ower
surface of the touch panel which transparently shows at |east the operation
area on the | ower surface of the touch panel and has an area | arger than
the I ower surface thereof 15 and a sealing material (69) for sealing a
recessed podtiomef drowed bguprges obodhe Tovier Sbppofirpodyerahd sembmsur f aces
of the touch panel. 8. A touch panel device according to Claim1, 20
wher ei n t aebodtieenpackagén( MYreommtissidss, athewawpsemppdiitlrbody (#1) aadher ed
on a |lower surface of the touch panel which exposes at | east the operation
area on theckewgnlsur faemeokhtbe towChhFanslwandsipsoan aodg kar der a han
the |l ower surface thereof and 25 a sealing nmaterial (69) for sealing a
recessed rectangular frame shape are adhered on the upper and lower
5 surfaces, respectively, of the touch panel 42 so that the
upper film 61 and the lower support body 67 are protruded
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



24 Cctober 2002 45 portion fornmed by edges of the |ower support body and
end surfaces of the touch panel. 9. A touch panel device according to C aim
1, where the outer package (75) conprises a sealing material (75) 5 for
sealing sides of a portion where the upper el ectrode fil pn(Qetoded 2002 | ower
el ectrode body (2) of the touch panel are adhered at edges thereof. 10. A
touch panel device according to any one of Clains 1 to 9, wherein the
sealing material has been 10 subjected 3% degassing treatnent. 11. A touch
panel device according to Claim3, wherein a thickness of the | ower support
body is 0.025 mmor nore. 12. A touch panel device according to any one of
15 Cains 1 to 11, wherein at |east either one of the upper filmand the

| ower suppiostlbody baspbeenbsdbj 6Tt edet ackowrahlseatrienn ,t beat Bpalguel3. A
touch panel device according to any one of Clains 1 to 12, wherein spacers

with an area occuparig@s.2Q7r airei 0f 8 0a@2%a &6 ssachedghl efigdd wmwor | ess
are provided on a transparent el ectrode surface of the upper electrode film

or the |oygs &lgTthrodeehpdyespethevioychspanrehqgand thhenh pewleat ides;ice
transparent liquid has a viscosity of 30 cps or less. 25 14. A touch panel

devi ce acgerdiAgngotany¥noBeghth eRbo@eheber 0200246 rdsain®s ihvied th3n Wherein
the insulating transparent liquid of the touch panel has been subjected to

degassi ngrAreah@entei ghi:h A dbsdiRane] dewece AR di pgckoganysene 1of 5
Clainms 1 to 14, wherein spacers with an area occupation rate of 0.01%- 5%

and a hei ghtselcdbedMgy 4esswaie PiHYbLedrerya 16 anspar ¢ shectdiade
surface of the upper electrode filmor the | ower el ectrode body of the
touch panghnepd bhetrhBsul@lNGir@napPadentndi abhéngandl 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 surféce 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 vanel, 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 62, the material similar

25 to the material of the aforementioned sealing material 8



10 viscosity of 30 cps or less, has been subjected to degassing treatnent,
and has an infraction index satisfying the follow ng relational expression
n-n 2 n-12 ABAn +n ~n +1 A B A where infraction indices of the
transparent electrode, the 15 transparent insulating |i @4 @ctaber 2002ar e
nA, ne, and 1, respectively, while liquid injecting holes (11, 12) are
provi ded outside the operation area in one surface of the touch panel and
in a menber covering this surface and glse liquid injecting holes are

seal ed. 20 16. A touch panel device according to any one of Clains 1 to 15,
wherein at | east one transparent el ectrode surface of the upper el ectrode
filmor the |lower el ectrode body of the touch panel has been subjected to

satin fingh s eadam@nt .
. AH. A3e. As3. A" 3. AF, . AY. AY. AY. A3. A@ A3. AF. AF. As. R A" | . A. F. A3. AF. A3. Ahl . AF% A

9.1. AY. AY. AY. Agh. AWFﬁ%¥ A1 A3 A0 AY. e AS .Aoss-sectional side view
.A3. A" . Ax3. As3. Ad. A9. A. A3. A93. A93. As . A9 )458; >A-\Il no

Givvrrrhc“\er&ﬁ]&aﬂp@dcai Jcla&%@@i@@wﬂ] §RbG2h§ahCBOGCh panel devi
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]cTa]cTa]ca]ca cal ca]ca]cTal *, - Ill \&A& /'

1')) }****3ddd¥ding to a ninth embodiment of the present inventio
-2-}xsnid_ Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

i‘lzggé ca] cal caheah¢ak palrdlcakealcaland cobie P bupbot: YRy &P0pR0PRQA0I<1QLL

2#2“2222}&{5&1}6}&%9%%] cad cabeakqahaalcalcal caltal calcaloalcalqgl caj cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 23Y3q3333) 4c4v4444) 5¢c5v5556N6a666

6d7777X8 &2 tl%ﬁ(s Zy] 5R] aa% ?%&a}cadlf@ie@]sel Eﬁkcebﬁehcahﬁahcabca] cajc

a] ca] ca] ca Ccha]Ca]C cajcajcalcalcal::;;;;"?

cal ca ca% cgfﬁgﬁ%w] B 13 | dagshlded] %ka‘a ecaiﬁalgaksakgakaekaa] cal ca

] ca] ca] ca]ca]ca]ca]ca]ca ca ca ca] cal ca] ca ca]ca J1KAK

g?ggfggfc\\ga]c a?g F¥§¥§g¥ga%ég]§§]§% ca] ca]cai f%%cgg? f ?@Lfggfggfggf
o) & ca) B AT AR R B cr) 99?99’1@%% S Esh C%]a ca Zarearcal ca c

a! Sf wghhhj 55%4@459|h§%ng%HF %g % 205t h) vt%wy X8Rk gb%ga% galca] ca] c

a]ca]ca]ca cajcalcaJcalc ca]ca ca cajca]ca]c

a] ca] cal Vyxx{f I%#é&%\zé% ? ~~~~~~ a5[§ﬁ}§§ };Q_@]Eﬁ]a Lﬁ%% ca] caj ca]
caggg}cglca]ca caJca o ga? caj ca]ca ]ca]ca cajcalca ga}g:}g:i
ga]ca]ca]ca%ca ca] L%%afga]ca cg]%%%%g%%ﬁ £ﬂ§£§%§{§§A9ﬂ%$ %f&} %}%Sﬂld Z]
Jcal cal ¢ ge%gelfaalpgogaancakggﬁl c@gcgmal gagalﬁaecsal 68l calealcateal calca

]ca]ca]ca caJcaJcaj xsni d ca] ca]ca ca] ca] ca]ca

00 SR B T MR P @f@f ATl
]ca] ca] ca ? ?%a%%a]ca?%%]%% ﬁ% ?%g%l %%a?%%]ca§c§F caﬁf§§ a%%a]ca]ca
]CgLFg];?%gg}éa c§¥ % ]88f c3fca ]SE]CEFCEFESfba ca]ca]ca]ca
A <
%i?%fg]g?%%a%gg}§§%§§]§£+%%jq§%calca. ;%caica a] ]ngca 8af€af§gfca]ca]ca
Lfg%g?igﬁ%g %%?%gakg?] ?%g?%gfégfgg?gﬁ]ééﬁ@éfcé]céfgﬁ]c§]c§f¥5f€ﬁ§]851ca]ca
- SS- 109%R" () -
1000 () YET0PRELT P 100 ‘*‘?J SRR (7200 17 100k (7igsshe side
AQ G SS-1Q9 O
ilga&'() ggé?ﬁéﬁg%fﬁf t%%c&Yé%b nou@?S%ﬁ%(%he 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
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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
ligquid leakage is likely to occur in the touch panel 42,
that 1is, 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



S3040% " & ()-0 7 S3%A0% ()-0 S39A0%& ()-0,,
110989 ()- S! 109B%& ()- @'s109BY& ()-

| 3109B%& () - 1029R1029R2-P-|--!.5..|[: A51029R +S#$109B% ()- sL! 109BY%& () -

F11098% ()-  $1098%& ()- 9Y109B%& ()- 24 October 2002

SSY1098%& () -.$/ 6//&090n0ON0| [ : - 5108% , ; $109B%&' () - S&IL0VBYE () -

S5M 109B%&' ()- 9,/$109B%& ()- &  109BY%E () -

s,) 1 1098%& ()-n000p000001bA5108% @ LADW™ Y& ()- t10%(" Y& ()- ! 10%(" Y& () -

,Y10%r" Y& ()- 109%™ Y& () - 108940894A<1QL1122| [: A5108% @L0%" Y& () -

 MLO%WY™ Y& ()- @' 109" Y& ()- , MLOW" Y& ()- 109" Y& ()- !10%" Y& ()-22 2

2222 2#2vUA10 F1098& ()- 31098& ()-10Y"Y10Y'YLO0Y'Y fLO 10% Y& ()- S@

10%r" Y& E)lecB¥bRfa " fi8i M ) h#21Rd2 A3 Y {c M¥dD o9L9!sHO%E b6h- thel SIHIBR () -

0@L0%& ()- L1098& ()- 9F 10%& ()- 9@ 10%A& ()- Y3q3333) 4c4|[: vUA10

091 | 109%48'56) o FOME (b SHBE hsrast0WME dorodsl OB (Of indiun

9S1098@& () - CAVA444)5c5|[: vIAL10 9& 1098& ()- +1008& ()- &@ 1098& ()-

9" SLOWE o) 00 (s 5% cA0NUE GhrcyST50NBaGh LKA KUAY 186 ()- 9

7 11098& () - 51098& ()- 93 1098& ()- 1$1098& ()-

1098 () 20600A0RTITVLAD 18,1 A0WELL] oichads! LOBE ko, O ger

& F10984& () - 10940% % $1090@&' () -d7777X88C0[ [ vU410 L3 940%& ()-] 3

YA 0B & (i he lcF%del/@{&£)1od+@0%@/<§még>ar8§t1%%%%t(rbd made of ind
Fs$1090@&' () - GOv99 VU410 91008& ()-| 971098& ()- 93! 10%/&'() +

oxide/tin oxide is formed, which are opposed to each other,
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via spacers (area occupation rate: 0.1%, height: 3 um) 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
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5 operation area and the polycarbonate film, and then sealed
with a sealing material made of a UV-curable urethane resin
to obtain a touch panel device.

As a comparative example, a touch panel that is
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 ligquid leakage occurred and the weight did not
15 change before and after the test in the touch panel of
Example while liquid 1leakage occurred at the adhered
portion and the weight loss of 0.3 g occurred due to the
liquid leakage in the touch panel 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
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touch panels of Example and Comparative Example, which were
left for 30 minutes, to compare the occurrence of liquid
leakage. As a result, no liquid leakage occurred and the
welight did not change before and after the test in the

5 touch panel of Example while liquid leakagg occurred at the

damaged 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, 1in 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 1in the case where the transparent

25 insulating liquid nearly leaks outside from the portion
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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.
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panel and has an area larger than the lower surface
thereof; and
a sealing material (8) for sealing a groove-like

25 portion formed by edges of the upper film and the lower
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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) 1in a rectangular parallelepiped box shape which
5 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
10 surface of the touch panei 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
15 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
20 of the outer package body housing the touch panel.
6. A touch panel device according to Claim 1,
wherein the outer package (60) comprises:
an upper film (61) adhered on an upper surface of
the touch panel that exposes at least the operation area on

25 the upper surface of the touch panel and has an area larger
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a lower support body (67) adhered on a lower
surface of the touch panel that exposes at 1least the
operation area on the lower surface of the touch panel and

5 has an area larger than 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,
10 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

15 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,
20 wherein the outer package (77) comprises:

a lower support body (71) adhered on a lower
surface of the touch panel which exposes at least the
operation area on the lower surface of the touch panel and

has an area larger than the lower surface thereof and

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

9. A touch panel device according to Claim 1, where
the outer package (75) comprises a sealing material (75)
for sealing sides of a portion where the upper electrode
film (1) and the lower electrode body (2) of the <ouch
panel are adhered at edges thereof.

10. A touch panel device according to any one of
Claims 1 to 9, wherein the sealing material has been
subjected to degassing treatment.

11. A touch panel device according to Claim 3,
wherein a thickness of the lower support body is 0.025 mm
or more.

12. A touch panel device according to any one of
Claims 1 to 11, wherein at least either one of the upper
film and the lower support body has been subjected to low-
reflection treatment.

13. A touch panel device according to any one of
Claims 1 to 12, 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 liquid has a viscosity
of 30 cps or less.

14. A touch panel device according to any one of
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Claims 1 to 13, wherein the insulating transparent liquid
of the touch panel has been subjected to degassing
treatment.

15. A touch panel device according to any one of
Claims 1 to 14, 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 less, has Dbeen subjected ‘to
degassing treatment, 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 (11, 12) are
provided outside the operation area in one surface of the
touch panel and in a member covering this surface and the
liquid injecting holes are sealed.

le. A touch panel device according to any one of
Claims 1 to 15, wherein at least 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.



