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SWTCH | LLUM NATI NG EL SHEET AND | LLUM NATED SW TCH
AND ELECTRONI C APPARATUS USI NG THE SAME Techni cal
Field 5 [0001] The present invention relates to a
switch illumnating EL sheet used for illum nation of
a switch such as a key swtch, and an illum nated

s o, B SRR AR SR Gk Bicrronzc
appar atus such ainAﬁﬁkkglﬁgIﬁgu¥ﬁ%,s A and t he

i ke, a CD player, an player, a snma t ape
recorder, a renote control switch, or a small
el ectric /el ectronic apparatus nounted on a notor
TecEﬁ*ﬂE&ieFiéicﬁum nation of a switch portion (such as a
ey top portion) of a key switch is perforned. As a
foobi 9ht spEnGeskhd ShvencibR el hkuEl hegy stMH ¢h1hRinating EL
which a key top portion of a key switch is
shebt| ssedatnd i 19anehat iyn a1 1208k iRehbs@Eh &tk bERel Sswitch, and
adopted. [0003] For the illumnated switch, a
an Silwgindied avwifghaakeard efectaofibt ghpdmahianusling the same.
portion such as a netal donme switch, a substrate and .
an LED as a |light source is generally used. '
Incidentally, for 20 nobile comuni cati on appar at uses
Backycbumd mrfiel | ul ar phone and PDA, there is a strong
demand to nmake a key switch thinner, and therefore a
[00DED cahnatmdid larcamygad catden appeey tugEuchcrod dehdliyar phone ,
common structure is such that an LED is arranged at a
PDAswphtheecl poei ta 6A playen,aakdyD pdpverd a smgltlchape recorder,
mechani sm portion, and light fromthe 25 LED is,
a refgfesedtreli svihthatar ahemkky algstgdcyedpctraniecanparatus
from the periphery. However, since the conventional
moupt ed Ath at Pker stahiclen ell Jumnat o etnats e oy BRFtion (such
- imredi ately under the key ,to%,_ there are probl ens
as akey topapoTE19R) BEM KevPviteh 18 GRFSarRed he ASey Ligpppource
porti on e\ﬁ I
S

ot o &L hlBRbed e 1O00MT F FRYSEo RAFE Lop S ey
. ' to,. EL sheet havi :
il B8 of LHRAESEEAC OTELR Lo ot op Then TRAEDs bt Adopted.

{008£] an For the illuminated switch, a structure having a key top,

for

a switch mechanism portion such as a metal dome switch, a substrate
and an LED as a light source is generally used. Incideni:ally , for
mobile communication apparatuses such as a cellular phone and PDA,
there is a strong demand to make a key switch thinner, and therefore
a LED cannot be arranged under a key top. Accordingly, a common
structure is such that an LED is arranged at a separate position

from a key top and a switch mechanism portion, and light from the

LED is diffused to illuminate the key top portion indirectly from

the periphery. However, since the conventional illumination
structure is not illumination from immediately under the key top,

there are problems such that it is difficult to illuminate the key
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5 illumnated switch (for exanple, refer to patent
docunents 1 and 2). The EL sheet is a plane-like |ight
source and has characteristics such that it is
excel l ent for saving space due to its |ight weight,
thi nness and high flexibility in shape, and further it
0 CORnS tian. ., Thu the EL .sheet
rop 35t B Ly o PR bt eneg s apaSi riehigovure
becgﬁgﬁ Sk Lgh. According to an illum nated swtch using
suc n “sheet, it becones possible to illumnate a
t op,.f i iat el y: [ e i .
10088y o Ppre ERECr ) £ ishaahossd s g BErThE G dPving

an %e&%ké’ﬁxﬂﬂé%ﬂé&rItELS)ONérl%ﬁteB;Br £8r KeNe Sﬂc%l‘r‘t!"source of an

wever, 15 according 'to results of experinents and

illﬁﬂﬁlﬁégéaaédr% q%@uékﬁﬂp%, ther oF Q:%e?»tatleﬁ’ée&t)@lﬁrﬁenﬁé 1 and
is reveal ed that conventional EL sheets have weak

2) . POMY BL, SUEBLaS £ BLAMESL 11 I LEHPLBALEe Ahuagfc s dteristics
period of tinme due to keystiroke stress froma key

suchOfhatti@ PBlRAEAR fdr sAviNg SPaddduiemdiifdEenight weight,

clicking feeling (feeling of pressing 20 a switch)
thifiies$ andeigh iflkreps 1 oty tileskhpshaed. £i00(8] it mas low power
conventional EL sheet, generally, a filmnmde by
congeppsidn ng Thasapphy iBIg sh&St( cadi bendrranaxddé)lrent By between
polyester film with a thickness of 75 mor larger is
theuszdtap and thesper®htomeestvittcte. ActordingeaposntiEdduminated
filmof 1TO has high light transmttance and high 25
switohdeeinyisuch lant Ebl shedas deftesomesuphsasbbe eakiilguninate
easily by extension/ contraction or increasing its
a keyckopi Erauyrimaddatedysuades itlue to nechanical stress
or heat. Accordingly, it is revealed that when the EL
[00@htet 2% @ﬁﬁﬁr¥hﬂ§r@éoﬁéysth§kELs§h@§% 15 grAng lggredopo be
2 a_crack is fengraLed in an 1 TO el ectrode, which
effeakiY§ ag A Ihadded Light esnseades a/heviévikfhe However,
br%aka e and failure to i|lumnate. Acc¢ording to
acc

B9 rieh (SO UE FRBE RS 80en COPRYERFRF Loy conducted
by St a kb SRR, 20 LSS KISl o8 S 1 B Phcecs
v $ R BadB% S LS. 25 HfiSafctienkeol  phory, perion
of Jfﬁg hﬂ%'to keystroke stress from a key top, and malfunction of
a switch and impairment of clicking feeling (feeling of pressing
a switch) due to the stiffness of the EL sheet.

[0006] In a conventional EL sheet, generally, a film made by
depositing or applying ITO (indium tinloxide) on a polyester film
with a thickness of 75 ymor larger is used as a transparent electrode
film. A deposited film of ITO has high light transmittance and high
conductivity, but also has defects such as‘breaking easily by
extension/contractionorincreasing its electric surfaceresistance

due to mechanical stress or heat. Accordingly, it is revealed that

when the EL sheet is bent due to keystroke stress from a key top,
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of the key switch are inpaired. [0007] Also, the
present inventors have considered of making a
transparent el ectrode using transparent conductive
pai nt made by 10 dispersing transparent conductive
powder such as ITOin insulative resin. \Wen a

a c%z%c,al? ag %{eﬁ%&:e@%&? &tnraorg ft['b i%%r%ét i%:gdfe 0 %ﬁ%gge%lfsglgyl c-%%spe? ﬂ%c rease

U 71's poss 0 suppress a certarn
in $ER1EEhRE vaBhe PR hehe ARE. hTulte B P fimbtee.

Acc?)_:r‘aaﬁgl ggt?)en elﬂeplc%_t?l F %%eﬁnt§i %%Efeéalbﬁﬁrég%l sst‘%adrzcgier?\%a{lﬁ: oa{:papl}c} %’%lhers !
by fihbPebBeR§Ahe %Hi%&%%%sdéif!é‘%éyeygﬁ??%‘f’ G R0 £ 1m, it is
becomes large. Therefore, it is difficult to proéuce :
posksi®1Elt S B8Ehréss #eran ERIrRaRASRJIRIEIh&Ea i1 Y8R AWRE EL sheet

using a thin base naterial, the transparent el ectrode
to hayamingtéf fins Guentia LASEUSEPMMIOf1iti0E@ANEEicking feeling
particles such as ITO It 20 is found'that all of

- of theskegaswbech #odisenfidamali ring the clicking

feeling. Further, a problemalso arises such that a

[00Ib7ack Hbsoj stheffrenegenenatatons hdee Honstideiredusifnflaking a
illTumnation in a high-humdity environnent. [0008]

traBypthbenteg]l ectrddee uafiageteahs pasehpaianiucddeenpatnt, made by
it 25 is described that a slit is fornmed at a

dispesiingnaEnspg ran toctriupeinie pewger cfuch aBtEIO danénsulative
switch of an EL sheet, thereby inproving a clicking

resghar ddtas f SiapspArsot dleatredeat ayer decilomed @5 iam ITO paint
ilTum nated switch is described in which a

or thankpke entt disepossdblei tm suppress Fars anggetpyn degree the
formng a transparent electrode |ayer on a base film )

faijlyre @lfﬁ%l? Einsheqgbhe idRapdnaiad bat due 19 §he nepitadi Hrreasing

ortion is forned, inside a switch operating portion

S ¢ .
thigkness O S NdRgpdD A FO MRERM the ot ifdpese ¥alpe| ¢f the

| TO for, the transgarent el ectrode | ayer, 5 and_thus

traﬁfﬁ}ésﬁr%% SIFCHTR9ST BeDYVAKEGESBARCE nAredidR! 196 Sdlpachereot
st LR ARl BB A AL TR * RedEhore, st
is éffflegélg Qc%urfaef:rc])tdu%le %ﬁéAE:EOS 4ée3t92118501n§;K9<§Lln base material.
Even when using é thin basematerial, the transparent electrode layer
stiffens due to inclusion of inorganic particles such as ITO. It
is found that all of these can be a cause of impairing the clicking
feeling. Further, a problem also arises such that a black dot is
oftengeneratedontheEL sheet duringilluminationinahigh-humidity
environment.

[0008] By the way, in the aforementioned patent document 1, it

isdescribedthataslitis formedatapositionalonganouterperiphery

of a metal dome switch of an EL sheet, thereby improving a clicking
characteristic. Also, in the patent document 2, an illuminated

switch is described in which a transparent electrode film, which
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10 Di scl osure of the Invention [0009] An object of the
present invention is to provide a swtch illumnating
EL sheet capable of repetitively suppressing wire
breakage and failure to |ight due to keystroke stress
or the like wthout inpairing reliability and

- or the like without impairing r
s ol By Thaniim PonpRahrt el ity R IR0l phla 5 pitm,

i nvention i s 0 Pprovi an i

_ . : _ . . ¢

inefid LRI AR I, | oo of chen

use! gp&éééé‘&éog'gﬂm bigt XT@nﬁoflﬁlYé('ﬂﬂngﬁﬁkaQ’ e888cAbde layer,
el ectronic apparatus using such an 1l um nated

ands%ﬁgg?r&gpéﬁg AEWLLR, iidd BFeBRhLB%akd Si@@dase in surface

accor ng to t he pr esent inventidon is a swtch

resli bt HRE8akL OO Fle D eRipdaNieRd ra 1hi gBt 1801 4 bt RASIVRIAN
corresponding to a switch, including a light emtting
| aygfpatha BochepRO$Phor-Rap b ozl ss7 hi (Woxamg
contai ned dispersedly’'in a 25 dielectric matrix, a
t r angeafeent! dekaaknede 11 apen 2004EB ol (@oKaT) | i ght
emtting face of the light emtting |ayer and
constituted of a conductive polyner, a transparent
protection filmarranged on the transparent el ectrode
Distagsurandf hehe nipweertihiookness of 10 mto 60 4 PM and
a dielectric layer and aback el ectrode |ayer which are
[0088] angku ohijecdr dérthe prgsenhoinventhitore iist €9 myavidge afswitch
"the light emtting layer. [0011] An illum nated )
illemiinghing cdils dihmret cagedler edfeePrhvbhvebn SURRT|RIEIH Wire
switch illumnating EL sheet according to the present .
bregkpgeeind dailume Pl Lighiatdke & kers et dtigstocrhkhe like
_ present invention includes, for e,xarrgl e,.a switch )
it heph AR08 T ORI AR N ants PoRmartonl B Spet Kegsswiten,

the switch nechanismportion, and.the swtch

is fé’mﬁ&eccf in Faucri&gg trs’haggOt &? 1 agbﬂf ﬁﬁg%& r%r{li:&ﬁé%t J'I_onn is formed

whep) bgFacdt9ash agL 2B hekhimitalsin [Behhetdut fe Qwitiigh Like for a

oSBT ROLLL O SO LD KBt O ROLLORSER fnventson i

o FAPGH N L R BRI oL F brithab b SR ShkaRg Tatlure

to flhgehip [i%%e{]ct) ]geg\é%rr]%kgns'tress or the like are suppressed without

impairing reliability and clicking feeling, and an electronic
apparatus using such an illuminated switch. |
[0010] A switch illuminating EL sheet according to the present
invention is a switch illuminating EL sheet having a light emitting
pattern 'corresponding to a switch, including a light emitting layer
having EL phosphor particles which are contained dispersedly in a
dielectric matrix, a transparent electrode layer arranged along a
light emitting face of the light emitting layer and constituted of

a conductive polymer, a transparent protection film arranged on the

-transpérent electrode layer and having a thickness of 10 um to 60
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Brief Description of Drawings [0012] [FIG 1] FIG 1
is a cross-sectional view showng a 15 configuration
exanple of an illum nated switch using a switch

illum nating EL sheet according to one enbodi nent of
the present invention. [FIG 2] FIG 2 is a plan view

o 2 RGP R LTI 08 B bl SRV LR e
in tF%lﬂeé EgPhgl%gxgé'l:l%hfta&ﬁiﬂl e£$88 %ﬂ@?g&%ﬂgkeédniq:gﬁ)iggglayer.

a Cross-sectional
A-Anli ' - ' Ui i
oot g2 raly PO hfod it B dnc ko BRE HrdgeB! LilEntion

indlu@BENh SPVEM 'ﬂ@.dﬁ‘ﬂ:ﬂﬂaﬁi&ﬂ% figsshédededdLAink 8 Bhe present
cross-sectional view showmng a schematic structure of
inv@RthibhUmM#ad 6d 19 iteh oS sR9t8h S¥kESIind WB Ratd ?ﬁegbnt
sheet according to one enbodi ment of the presen
invien¥8Bhi i Afdas ) iFht exanSOd) Geswitdh méchand sl girvidly a key
seeing the switch illumnating EL sheet according to
topl Perenen e M et RBePsRSEst thevteitisan pbireibna and the
non light emtting face side (back el ectrode side),
switetl £llamihat ihQELr sissetsaeckangad batewenakbka satidod mechanism
A-Aline in FIG 2. 5[0014] In FIG 1, 1 denotes a
porképntaapl phe tkiegnt dya pory ian pmessi noni rprdjrecthe kegdrip pertion.
.2, and corresponding to respective key top portions .
Furthemptal elleobroype appiaraehusecranidimopor therpresenteinvent ion
arranged. The sw tch mechanism portions 3 each have a
incdudestympd lduvabbhsedgu Huth apepnding &edthefpresentonbgertion.
point 6 arranged on a substrate 5. Then, 10 by '
~pressing the novabl e contact point 4 by the pressing
projection portion 2 of a key top portion 1, the .
Brigfi PeRcreRhaaR saf po¥aW oI is turned on/off, and al so
clicking feeling is obtained. [0015] .Between the keX
[00dgg poﬂgﬁﬁnsli gﬁ@-thel%vﬁtQﬁPﬁﬁﬁﬁ%%%¥§WP1p8#?Woﬁ§°§ Rg 2
descri bed above,_ a switch Jilluymnating.EL sheet 7 is ,
confagurpbAGRJISEIMAL P Yhtal okl ldBIGEeA AR FAGNI e REyEeh

illh%gnQQEBQQEE sheet according to one embodiment of the present
invention.

[FIG. 2] FIG. 2 is a plan view seeing the switch illuminating EL

'sheet according to the one embodiment of the present invention from

a non light emitting face side (back electrode side).
[FIG. 3] FIG. 3 is a cross-sectional view taken along an A-A line

in FIG. 2.

Best Mode for Carrying out the Invention

[0013] Hereinafter, an embbdiment of the present invention will
be described. FIG. 1 is a cross-sectional view showing a schematic
structure of an illuminated switch using a switch illuminating EL

sheet according to one embodiment of the present inventionas a light
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1. The EL sheet 7 has, as shown in FIG 2 and FIG 3,
a structure of layering a transparent protection film
8, a transparent electrode layer 9, a light emtting
| ayer 10, a dielectric layer 11, and a back el ectrode
llayer 12 in order froma light emtting face side. 20

In oth d | i ght tt d f
sourfe g lir 21 1A PAGR)VAY (6 1%y Moo EPRg IO a5ing B

ﬂ%“ﬁ@ﬁ?%ﬁ%&%%ﬁ%ﬁﬁ%wmmﬂm
o o3y CLEGE IR Bk LA A LSRR 0E o .
is g‘ %%%é%— %Jf@:lgcgnaﬁtmx}lewq ]e{%rgra!a%lxﬁéc&q AIZQ q[]lq;%@ns%’IGo.nL

non- ng si-d e (‘'non
OO L0 A6 4G LTI niOind 8 gressing

proi@ﬁfgﬁﬂ'é beﬁig %ﬁ%%&rﬁépbﬂal §+BI r@'&g@@%&@ék\é’y%p@ﬂﬁtlons

ectric constan SUC or BaTi B8

1, Iﬁé‘@é@lcfblﬂes t?gg Qﬁfgcﬁ%cﬁﬁ'ﬁtl%&nnﬁgrtﬂéﬂs 0f g3l Brranged. The

nmacr onol ecu having a high drelectric constant Such

swifsh Gevinaiisn peekiBhese «ich hhver i neordkPpe. movable contact
Furt her nore, Fhe back el ectrode layer 12 is fornmed 5

poiRl 4 ay@rd Pgxédiceatakh)poit &he1dingledCs bCshmtatatels. Then,
Al so, on the back electrode layer 12, a back

by preddialg ehel Myeiblls coathot Rshiity 4 baywatd pgeasing projection
necessary. By integrally formng the back insulation

portiyer2 I3 wi tkeyt hepEpostibet 17, thec smpanbnnecshahiss gdmw-ion 3
switch nmechanism portion 3 is electrically insulated

is tuomed hen b fKSheatd AlsandlakbkingOfdebime i diiteirack
el ectrode |layer 12 due to keystroke stress can be

[ 00t BHuceBetyeen helkeystbpcpoitioms Natindg tEe sWigech mechanlsm
has-a light emtting portion pattern correspondln%

port henk ey asopespor thethabove, Spesifiadailjuminahyng #d: sheet 7 is
respective constituting |ayers of the EL 15 sheet 7,

arrapged ramgpdriaht spaseeoter | bilaminating rthghl-'-elé ¥9R iRyt ions
| ayer 10 and the dielectric layer 11 have a sh g
@‘élrer EbpSheehy’ tesrhas $hewedm EC | érﬁn%r’ﬁIﬁ i Ag @ structure

portions 14. The back el ectrode | ayer
oflayer1ngextransparentprotectlonfllmfi a transparent electrode

layer 9, a light emitting layer 10, a dielectric layer 11, and a
back electrode layer 12 in order from a light emitting face side.
In other words, on a light emitting side main face {light emitting
face) of the light emitting layer 10, the transparent protection

film 8 with the transparent electrode layer 9 being formed on its

surface is integrally layered and arranged. The transparent

electrode layer 9 is arranged in contact with the light emitting
layer 10.

[0016] Also, on a non light emitting side main face (non light
emitting face) of the 1light emitting layer 1b,'the«die1ectric layer

11 is formed by layering, in which inorganic oxide powder having
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12 is forned integrally of electrode portions 12a
corresponding to the shape of each light emtting
portion 14 and power supply wires 20 12b connecti ng
these |ight electrode portions 12a, as shown in FIG
2. To the power supply wire 12b for the back

. el de,.a first . ly t inal._ 15 is_. .
i FREL P Ghant Pdn T ErT SeL Bt FRBEL 2h Gy BPRG L prr BaTio:
th h . . di the ligh RANP Qr.tj
cor, SaPlI8SH R SLVATRR A0 U i P SR SRS e
t.hi . | j f t '
el pPBSE SRR 48 IS A, o) PENSPASU petiutose or
fll{%%%%clt:l% I‘-I:heFég‘Ef’l%fﬁOIQé, H{S h%%ﬁ@%léé%@é %é?r }@ :ifsoformed
ransparent el ectrodes 1S’ covered by an 1 nsulation
I ; i F C o X
vy (RUEHI0 FRioleiy \AafLRe oTobOPhafle | enapacron e
badi® 'e%’é‘?:rtreﬁlé' D9yLF aNs] UCRREK iAsiPSElbh 1 BrMlze i8f thbfied by
conductive polymer constituting the transparent
lay@86ly 89enddydiary . | ﬁyaizﬂ%mlw@9ﬁiﬂ§iﬁ@ ®Aski tHSALation
is at” | east one type sel ected 5°from polyacet hyl ene,

layRd yphary EnRerr RAlerRhEN Y Aoy Qitth as RbleyphEryi A8€hanism

acetyl ene, polypyrrole, polythiophene, polyethylene
pordi@xy Bhiophiene r iR@IM§Ni hE0Bat eddf ddie thiekEL fsdatt 7, and also

i ncludi ng such a conductive polyner is applied on a
dansidef acetné Hduk ellenspadentaydr dizedueoto fidyntdoked stress can

dried to formthe transparent el ectrode |ayer 10 9.
be Especied.l y, an applied filmof polyethylene

di oxyt hi ophene (PEDOT) - polystyrene acid (PSS), _
[00Ailch &he awibeoipl Bkl wiineoridyc Elveheetc? diasl-@cdliight emitting

excellent in conductivity and translucency, and thus
poxts.opr phstabhecosrespend ingsiaridiet kelvedpponertiges b.

[0019] The transparent el ectrode |ayer 9 constituted
Spestificad lyondbiery Vidig diapmactdyedesnst bt byhavars of the EL

excellent in durability against mechanical stress,

SO
- sheekal , dbsrraRRGEN R eCHr ek dgEer Frathe ddahs eRiHting layer

the |like due to keystroke stress can be largely .
10 g tbesae LERRELRILAYaT ddnhavena SBARF PRI SSPORAiRgsto the

pat%%%@gﬁ%;h.g ﬁggel{lﬁg{]?#%équ:t:ﬁ%naang.i glq’tle ra%rf(srglte%%ggge layer .
12 is formed integrally of electrode portions 12a corresponding to
the shape of each light emitting portion 14 and power supply wires
12b connecting these light electrode portions 12a, as shown in FIG.
2. To the power supply wire 12b for the back electrode, a first
power supply terminal 15 is connected. The transparent electrode
layer 9 having the shape corresponding to the 1ight emitting portions
14 are connected by a power supply wire 16, and to this power supply
wire 16 for transparent electrodes, a second power supply terminal
17 is connected. The surface of the power supply wire 16 for

transparent electrodes is covered by an insulation layer 18 as shown

in FIG. 1.
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20 (having for exanple surface resistance of 300 QL0,
light transmttance of 85% or higher) applied to a
transparent el ectrode of a conventional EL sheet.
When applyi ng the conductive polyner to the

transparent el ectrode layer 9, its light transmttance

par trode |ayer 9. its Iigh $
00 B8l | Jhe Kbt aerake e 198 AR ol fugd 1 1y b Orbubet: of
con el L BORE D ARHATE, 9 hE MR 1 o TEoq Joisof RompLe Of the

coné\:,‘jﬁ’%ﬂei %ﬂlﬁfﬂﬁi‘n’éﬁ%°Irt§1?tsi‘gfﬁg#2%rr$4éﬁaa?eb‘rté¥é§é Ffe gyer o
. . 9 :
is % ﬁ%&%ﬂ%%:%%%ggtlﬁaﬁl %o%%ttrl%ggnlcﬁ#;al}:r Tlggﬁtaoﬁ@. paen c:s eelgcted

m or arger a ace resi

ceofl oA SR R0 b3 SO Y
oo d 697 cn! 80 DL SET A HaphBRE] vt

‘dio R &bhdde, $oRyaRET2REE éfl?@ttﬂ@gq.imn ﬁé‘i&t’.‘rhﬁlﬁﬂlﬂ‘;ing such

the transparent “el ectrode | ayer Is 5 humor snaller.
a cof@Zd ivhenikRermeanapplskaess fsiberdd yFSRaAkeRransparent
electrode layer 9 is nmade |arger, its |ight
protéSNEdn il ANCE aBACOFRS] thofoax @R xarspstentt 8B8cBOfde layer
The decrease in the light transmttance of the
9. Ecpespalen idN ebSTi¢ddeilimey pdlyeyhgaese diésxpdistopliene
the light emtting [um nance of the EL sheet 7. Then,
(PEBRGT W~ pobes deasard beddi (Pt avhithtae aidomplexpo £fcemdedtive
to be used in conmbination with the light emtting
mactrayereculiEshais ryceliieglht- inconduct iELt plosiphoanslucency, and
(electric field light emtting phosphor). Using the
thus r s gpeafertabdleedorotibel dyensparemstdantapdsf layex 9.
- conductive polynmer in conbination with the
[0019 hh- Thei bemespatentprdasiaiodectasbr et congi Hanerd faf a
key switch illum nation can be obtained. ) o
condiyseive ealviperyas clesaribiedyaberdiare pxceflantoln sygadlity
100 V and a frequency of 400 Hz, |um nance of 50 cd/ g%age
¥

- agappsthimardianicad sETREEN i fedthah RCOHITRRGS AT HiEH EnE

.such as_enl argenent, of. 20 a drive power supply,
failirg &QsHIPRE GPeFafilig e Are mé%tgﬂ}s?égeépspﬁ Fapuegdaraety
suppEleq Aok 020L L1y 1O QR AL0, RTASY GBL 1440 8RG% A0 dent
conductivity and light transmittance as compared to the ITO film

(having for example surface resistance of 300 Q/[1, light

transmittance of 85% or higlier) applied to a transparent electrode

‘of a conventional EL sheet. When applying the conductive polymer

to the transparent electrode layer 9, its llight transmittance can
be increased by thinning its thickness, but it easily causes decrease
inreliabilitywith respect to filmbreakage due to keystroke stress,
local increase in conductivity, and sb forth.

[0020] Accordingly, for increasing the reliability of the switch

illuminating EL sheet 7, it is preferable that the transparent
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Phogphoks /AP el SHy

be avoi ded. [0022] For the transparent protection film
8 to be a base material for formng the transparent
el ectrode layer 9, a single filmor |layered 25 filns
of pol yet hyl ene terepht haI at e( PET), pol yet hersul fone
(PES) pol yi m de, nyl on, | uor opol yner,

like,

el%ﬁry rf‘éf"”at @@%f’e'téﬁ%%é@@l ;”%berQgiﬂééﬂﬁﬁggﬁmwwme
He
reh %%ggtgf"g‘?@? B8 of S0 €20 Mot BiresFrRBRe Efat the

meeft i Gndss OF ¥fe %Ifé}hri%dp%é’f%?fé%%#%cgw%% [be SU3 fiGr arer.
Als%r t.LH %i‘rﬂé&e o%p%g' L’n tyreltll?i%ll p@if&hrﬁj ‘]Ete%‘itl'n nand S0

1l m aveat nessmth range

forld gE 4 feeyh ERsh "i’_%t %J'E_’ePé}%1 S k@R +f tﬁ@u&rﬂ?%&@ckness of

t hi ness srra er than 1 e W re breakage

thek BASRERKECE! B85 Lhod LA U a8 LhobE cRTeL: De

suppress repetrtivel t he ot

[0 0t2|f16]ns PRhBAttHY RELE ttha e khblsmoﬁtﬁé&r%nbﬁh%ﬂ@ %iéc&:&@@l% layer
than 60 m the clicking feeling is inpaired. [0023]

9 idmaaediargetQ iePBigeRlahshesthbSe Brcbhes preseniample, lower
inventors, 10 when a PET film having a thickness of 9

thaps0%. UTRd dekirkaskrienkiag e igRasidaynsadcuascby fkaystrakeparent
stress of less than one mllion tines. This causes a

eleddtrodeflegtero? malyecdudke deonethe iot tise 1hight emittening l@kihance
filmhaving a thickness of 12 pmis used, mnute

of thédih sheedu? . iten,t asxhibl tkee desoifibedem dedadtli dater, it
as illumnation for a key switch 15 even after the

is predberrest tRdysuseidsn exsebortionmyith|ticohighhenitying layer
a PET filmhaving a thickness of 25 pm film breakage,

10 ippeingwhighclymizyege BE phespherelsstrof fl@letiskdsemitting
exceeded one and a half mllion tinmes. On the other

PhogRRAL ) i f USHAS Rhe RS Raf el PRRERR éﬁﬁ’erpﬁ‘ SesgtisHted of
film 8 becones too large, its stiffness increases, and

a copdgriiviepeotHReE| iR Iﬁ%‘ﬁ’#”é’é’ﬁoﬁg W&§hatR%yhé9\WTJc‘H“1W‘%CP? EL

ET film wngi1 athlckgess of 63 llILjréflczle

WIRGICEL EAF Y SR fHUBINgEIEn can be
oblnk, PRSI 2L e LCARRP 2088 LIS 14T Fobage of
100 v apd a frequency of 400 Hz, luminance of 50 cd/m’ or hlgher
can be realized. Thus, practical problems such as enlargement of
a drive power supply, decrease in operating life due to increase
in output power, and inability to obtain practical luminance can
be avoided.

[0022] For the transparent pfotection film 8 to be a basematerial

for formingthe transparent electrode layer 9, asingle filmor layered

films of polyethylene terephthalate(PET), polyethersulfone (PES),

© polyimide, nylon, fluoropolymer, polycarbonate, polyurethane rubber

and the like, which are general purpose macromolecule films having

excellent mechanical strength, can be used. Here, the thickness
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[0024] The transparent electrode |ayer 9 constituted
of a 25 conductive polyner are nmade as pai nt and
applied on the above-described transparent protection
film8. At this time, for the reasons such as bend
due to di nensional accuracy or applied film

o< SRRt sty L g

: agazﬁsﬂ1 Qé &?é sé@é% Y F16& ﬁht{r O&ffé@‘ﬂ{ge’tlré NiiBking

she aV|ng excel I'ent C|IC ing -~ feeling can

fee% ?Id}e‘ghéilﬁ(@ ! gﬁ%cﬁpﬁﬁif chaélllé/ trﬁn&béféﬂ@"p%ﬁ:ecf:h_bﬂ“fllm

ng a r el easi characteristic is forned

8 mag{) eg}é Qgh%kﬁ‘ s i fiede d{lcﬁ—ge %‘g?ﬁpin‘%l b dd m{?‘ tI q'.hh transparent

uctive po yner nma app ereon

protcgcfz%ﬂ‘ftl;‘tﬁ g ﬁ%‘% AieRhes lﬁ &GN 9€e HHA%ero pAn ‘éh@ RAtB8reakage
i S forme

l'ayer fher thereon to produce’ the EL

dueStiERbysTh6ke efthiress oif RBebasEl yvd €6 il1dlghft tamnet peeduitbressed
of f. lYlovvever an EL sheet made by such a nethod

repbteaksebasi on1 PecadRerinands fothedrahspatrbht presientiOn £ilm
coating, and thus has a problemin durability and

8 hd¥ aehiiekbeksargeN Sitan Bhem, agitesi Ngk tnk Egel 0Py id impaired.
switch part or the like or when -form ng a col or

[002BNt erAcsufding boexpdhénenyat resnit hbydeqrdsent inventors,
obt ai ned. [0025] Accordingly, it is preferable to use,

whefsa tFET apifhi baving a ltth bdseswabérd gim iesneseddef bim breakage
adhering a thick base material film (having a

easihy chersdiess &y Beypunroke streps ofolesx drpine pngnmihbion times.
transparent protection film 8 having a thickness of

Thigocpwses &ml deffact g ﬁaﬁtllla@hegmvéhﬁa%her%wfbr when a
such an adhered filmas the application base

PETnkt e inalvingasi thicknesso pLcbhwehip onsgd Emipaier é@f%@tﬁ@ccur
processes 20 can. be us n this, manner,

dj
but Jtserhih s SERRSFIEYE éoanﬁgmfl@sf%lr%ﬂwwwg#% akéy'switen

eveg)(p nSI i e%%rrggt SUCh% ﬁ%gﬁéq%gllmes. With
a Pﬁ”ﬁ%ﬁiy@@w@éﬁfﬁ RN E?Siﬁigbtﬁelwsreéﬁpawoes ot occur
vl AT CEhL e BEche s A ehBRb SHEEIE 4 By pintson
tmég.prﬁvetrl]lte 'EB@U Hgﬂh,og_f the thickness of the transparent
protection film 8 becomes too large, its stiffness increases and
disturbs the clicking feeling as a key switch. Witha PET filmhaving
a thickness of 63 um, sufficient clicking feeling is not obtained.
From these facts, it is preferable that the thickness of the film
8 is 10 pym to 60 pm, and more preferably, 20 pm to 40 um.
[0024] The transparent electrode layer 9 constituted of a
conductive polymer are made as paint and applied on the
above-described t-ransparent‘ protection film 8. At this time, for
the reasons such as bend due to dimensional accuracy or applied film

contraction, workability or the like, it is preferable that the
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clicking feeling or the like. [0026] Further, in a
"process of conmbining wwth parts such as a key top, a
switch and so forth, the EL sheet having a thickness
smaller 11 than 50 pm nmaybe a hi ndrance to nmass
production due to its difficulty for handling and
poor efficiency. Introducing it into a production

thigkpeessohi Fhe HRP UGNt basndBItRL Inds d s e AT fpkger. With
T L IR R Ay A RASERERY
redh 05 Eh, 88 o AT s, TET AR PR Fransparent
coof] BREEe R SR DL e L 0 S 3, FEBRER U B tns on o
e GBI S e SUIRIAE EEE O 0 Bl
apeieilol i R4 RO BAL RO AEGLERSA anprnes

laﬁetfg%@%%%&kﬁgtﬁérth%¥%5ﬁt§%ﬁfaﬁhégtﬁ??ﬁ%te ‘ Thereafter,

materi als, each base nmateri I S not 0 a

the@%é@'ﬂﬁé@ék‘i@l nes By i -pe%@é_deéﬁlﬁpl owe!, ednf il Bheet made
' nmade

by formng a netal oxide |ayer of silicon oxide

by $&:108 medhbAl mtbBIOXd811) HAddFe ikl iaFodeaXbfl@ thin resin
(Tiox), or the like or a netal nitride layer of

coatihi¢ oanditHisd®abSh Nsdob 1o Ah N4t 1 11 6le ahAlpracoicddial ity .
like on the macronol ecule filns as descri bed above

Alseanwhen useier e daridedl topXi deswhyen vk rethet dike or when
nitride layer function as a danp proof |ayer.

formheygedocelonsfiptehe dufdnspianentadhestiagt s trefigtimd@nnot be

havi ng 20.such a layer, reliability of the transparent

obtelipetli ode | ayer 9 <constituted of a conductive pol yner
having relatively low high-humdity environnent

[008Rar acheeprdinglyanthési prefersdd.e tp0aeg] akhghe application
conductive polynmer formng the transparent el ectrode _

baspaypderg alaonehade bylaghprakgaibetsk bassgateriai dsiilm (having
filmsuch as 25 polyester, and thus fil m peeling nay

a tbicknedgseof oSkaymtonkargeresor ekamphes ampehe tiyansparent
addi ng an easy-adhesion |ayer to the transparent )

propeetdenicid® Bl aBinadHasickaessr eAdtthumsir spaller via a 1light
transparent el ectrode

adhesive layer. Using such an adhered film as the application base

material, facilities for conventional EL manufacturing processes
canbeused. Inthismanner, adifficult production technology owing

to film thinness or expensive equipment such as a thin film printing

" apparatus, dryer, and conveyingmechanismare not necessary, whereby

it is possible to suppress increase in manufacturing costs of the
switch illuminating EL sheet 7. After the EL sheet 7 is produced,
the base material film can be peeled off to prevent impairment of
clicking feeling or the like.

[0026] Furthe:_:, in a process of combining with parts such as a

key top, aswitch and so forth, the EL sheet having a thickness smaller

11
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| ayer 9 constituted of the conductive polyner and the

transparent 12 protection film8 increase. This

prevents filmpeeling due to keystroke stress, and

thus the reliability can be further inproved. In the

case of providing a pignent filter or the like for

converting |um nescent color, the sane effect can be
th%bﬁﬁlﬂ#b@ay P&ra Héﬂdr%fgﬁ%tﬁéﬁ»"‘cﬁ B agueaksn dupdsi gys difficulty

both si.d f the t
o PaRgLEna T Pﬁ$§ qﬁ?‘flgﬁféaﬁze g %b?s’e‘mgpﬁo.aspmductmn
pr ey FREh B TLOKE T HeEeEoaRy MaroF tohey T BeiRg Slnered
%esotatﬁﬁ 'e."?ﬁﬁ%foq{:%%é'@? !r%@‘:ﬁefrégﬁﬁ‘ig%ﬁw”ﬁ%e 5y %Q%oprmde

trans nt L RroLect| i n
mee%rh E?r ansh renrfteeq Sctr gde 1\ilareeorve‘f coan faturﬁls1 B¥otection

£ 119[{?15_9381f &g&%ﬁgoé%tﬁ%ueg %If%_ yer% c{ f ﬂcgo%fngPé bgg% }ngﬂ:gglals -

sour ce. hos

o BPLSEA L Sy Rl STASED MDAl Lavers

of ot birthoPbUBa 8& Ipéﬂ@rl%rl%entﬁgl Q&hé@iv@xﬁ%ﬁ and the plural

- copper-activated zinc sulf 1de (ZnS phosphor

‘badelinhRBE 1 628 AlfH b AaE] awlﬁ@rmayer Oﬁ‘oxcmletllﬁg & that the

flux, or the like. Such EL phosphor particles are
hlt&rl&@n@@&a@l&ﬂeysaahybe N o6k A RF U@ hRRL, 1 1 X
constituted of an organic nacronol ecule materi al :
[002aVi NgWeli ghedirdegiariehtcpnstant icnailass2{ks constituted of
cyanoet hyl cellul ose or fluorescent rubber for
layeranpt ewo bir rairtedsasewdtey id he, baghbaeamiattiend all dpatotlDimited
i s a phosphor |ayer of an organic dispersion type in
to whimgkrrBlnopkosphomapariall eSocoassmple edlapferaml films made by
inorganic materi-al is dispersedly arranged in a
forfiislges et lmaride layersof tauitlsidcapf ocander(Hbx ¢, reltviingn oxide
25 [0030] Incidentally, the EL phosphor particles
(Alephsttttaningn ohddel (k) endx tiheglilkgperr pometal nitride layer
specifically the ZnS: Cu phosphor particles, are
of guilaePEbNELE (St e, @ HER Ddlbodgle }b%llﬁi r tF & Ljke on
deteriorate _in its characteristics (lum nance and the
the Wﬂ§§01891%‘1’135‘€ Jridmsnas escpibed above can be used. The metal

~oxide layer and the metal nitride layer function as a damp proof

layer. Therefore, using the transparent protection film 8 having
such a layer, reliability of the transparent electrode layer 9
constituted of a conductive polymer having relatively low
high-humidity environment characteristics can be increased.

[0028] The conductive polymer forming the transparent electrode

layer 9 has relatively weak adhesiveness to a resin film such as

polyester, and -thus film peeling may occur due to keystroke stress.
In this aspect, by adding an easy-adhesion layer to the transparent
protection film 8, adhesive strengths of the transparent electrode

layer 9 constituted of the conductive polymer and the transparent
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air. Accordingly, it is preferable to use for the
light emtting |ayer 10 an EL phosphor particle
covered by a substantially transparent danp-proof
coating, a so-called danp-proof coated EL phosphor
particle. As the danmp-proof coating for an EL phosphor

pro%egﬁﬁénck rﬁ!‘?}c@ %f)g del‘l{ién{ﬂre%erﬁttsa{fﬂint E%gfh&]l&ﬁe to

e I S use or exa
ey 8 BRSO E L cal B irone.

In thd | tagn d’f(gg&rl&iﬁ Rl }Efe]peé&a@%mag % VAL NURO¥SEdivert ing

VI ew o roo acteristic ight transmtting

1um§Hégﬁeﬁ€réé£df tiq% 5Bl @EE@@’C c@@m‘é Statined. aEh®her, by

exanpl es of e metal nitride film

per”[faﬂnﬂlq& e%‘sgl-ﬁgﬁe@iéﬂ b¥#8cedk il BHBIUH &1 88 o ARAeli@insparent
I ke is preferable that the danp- proof

pro€eatins consl LHifdvarte A cBRAkahgOxt féndill Ms @nABh8kd in the

nitride filmor the like is forned by applying a

- caselapattomamer £ defaspt i i ddyPrhaatiked dnd vt ewnof nkressary

evenness of the film manufacturing costs and so

to EonshdeEspittiialdtion iof prewesbidet fades atwinic improves the

| um nance of the EL phosphor due to heat,

proflutmivbdrymbi ity on a powder surface in a fluid state,

and further environnmental safety and the Iike during
[ 0028 $s- pTieeukidghon emitttii;mg deyerabp ef¢omed eora tiewt diriagisparent
that does not explode or burn and use 20 a reaction
prosgst gom Hainng hhivghgride tiransparent elewtredpeiagtany 8 contains
(200C or lower). Exanples of such a reaction system
EL phesphiyr sacticlesmpan elertpic aigd ligbiiemibpag source.
TiO2 + 4HCL, and the like. The film thickness of th
%ﬁLpﬁbléRﬁPwaaPﬁﬁ‘g'l%eﬁr efte P afensd liente I?ePPrlé{n@ezn%fbased
.1 pmto 2 pmas its nmean thickness. 25 [0032]
phoaeb@wdm agm EPPRAT ERC hREAHHb 2 1GeS T s é?aﬁeceérphosphor

al so be prevented by covering_the entire EL sheet 7
emlw:fs,ﬂgap pi%@ gx%qunmco orgfor example, a copper —activated

SRS LTI E08 (4 T 06 b s

| iabi | d.clicki L
ot &{PIELTe 0 LA S B B harebetes o
arr§fbed;Ehenbosnyay aoo?{éiecé&la had 51:PESSLOL Sl &1 of an organic

pr ess rati
macromolecule material having a high dielectric constant such as

cyanoethyl cellulose or fluorescent rubber for example. In other
words, the light emitting layer 10 is a phosphor layer of an organic
dispersion type in which EL phosphor particles constituted of an
inorgalnic material is dispersedly arranged in a dielectric matrix
constituted of an organic material.

[0030j Incidentally, the EL phosphor particles constituting the
light emitting layer 10, specifically the ZnS:Cu phosphor particles,
are vulnerable tomoisture, and has aweak point to easily deteriorate

in its characteristics (luminance and the like) by moisture in the
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of characteristics of the EL phosphor due to noisture
W t hout using a danp-proof filmor a noisture
absorption film Specifically, 5 applying the Iight
emtting film 10 containing the danp-proof coated EL
phosphor particles as the switch illum nating EL sheet

.7, 1t is.. i bl e. he d ' [ foo .
asel Mo o RASEL TS o QPR SRS OELE BByl cing

ur t her, use-a hi | Um nance
: emitLi :
e R T s S
[ j Lt lcect Lod
pndsp B BAEOSIIL! ange ol Ml HEANERAIANLPUBE! BR%EL phosphor
par?AEkl | &dtdial idhil® PIEHSTAMAAIOn L1 A0CLIRRIPREBN ike is
el ectrode layer 15 9 constituted of a conductive

us RN BEah | henbicgh M id hBfal 8% ele FIAmGAMSE ?&f‘ﬂieularly
hi gh-l umnance EL phosphor particles in conbination. ‘

lintiRe8, 4RE i4nSs HbiRhesnhost 1eagenshaltindBeaeb¥ed from
burning a phosphor naterial under conditions such

siltidah ekyaépl 6i€dn NAPRBITRS! land @dumihil Sxide din grisw of
sufficiently. A nmean particle dianmeter of such 20

dampRrprbasgedhidaphesphioic pdright] esansmappinyi oRieaytSignic,
to 35 pm Wth an EL phosphor applying such a met hod,

insiullat$ohetamangedifticubnd soof artdr.easbsd perahples pf themetal
flexibility, hitting durability, lumnance and.so

nitfradetfitlm dertaidesti 1avwel siwhbde f st wiibgu hetEidsheatl the 1ike.
[0034] On the other hand, in US patent publication No.

003643498t 25 paefEraphesphut thendanpiprepbicoating: canstituted
phosphor with a nmean particle dianmeter of 23 pm or

of gna¢tal a%idd fdlwsed. matak higlidepiilncde tHe l5kesphoformed
is obtained by controlling manufacturi ng conditions

by epulHinRg 2 oPertien dmPago deposifien (RED ElngHRBhEr view of

wi t hout conducting 15 mani pul ati on such as sifting.

lajlrgrt Iigugnt PJ);. Clp(lggép?qg?f grfaa]gﬁrﬁfeé]{eg c%%e%gsef)% hg X s&lgstga{)r%)ﬁ. ly

- eveRRESHIN END &b e RATKH A NFLOSFAND pRdiRIon FApecially,

. article size of the E hosphor i nproves | um nance
in ‘gwaﬁ BPETAOTRG PR iHﬁFBﬁ e¢ Pt the g Rsf}%?}?g@re Bhdf heat,
et, forned

filﬁgﬁﬁggghiﬁf%y gasrpgg?pclbvt&c}?{gﬁ?fg%e f‘r? aE%lEES state, and further

‘environmental safety and the like during mass-production, it is

desirable to use a material that does not explode or burn and use

a reaction system having high reactivity at a low temperature (200°C

‘or lower). Examples of such a reaction system include SiCl, + 2H.0

- —> 8i0, + 4HC1, TiCl, + 2H,0 —> TiO, + 4HC1l, and the like. The film

25

thickness of the damp-proof coating is preferred to be in the range
of 0.1 pym to 2 um as its mean thickness.

[0032] The deterioration of an EL phosphor due to moisture can
also be prevented by covering the entire EL sheet 7 with a damp-proof
film (polychloro-tetrafluoroethylene film or the like). However,

it thickenstheentireELsheet 7, and impairsreliabilityandclicking
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5 EL phosphor obtained by controlling only

manuf acturing conditions cannot always achi eve
sufficient [um nance. This is due to the fact that
the small -particle EL phosphor for which only
manufacturing conditions are controlled may result in

eSS ATA A, B ATRATGR AT ) Lt 8o

| I ; ) Ui . .
cogt ey reSBhy o R BaChE e ge o P e sRpPEeR QP P ggration
E j ' : i
o« B e P BRLEN P HiGLoR MBIl s wons
' ; 1 ;Aqwd iGha
R e

applraﬁg{sggﬁggtlg%hg}’en?it%q){?g? YA Y6 R8Ny h& aaRS Sproof coated

rticles arse particle constituents) by a

EL p‘h'o%?ﬁbfc' 5&t4 0 QPREALhe bt dN €1 bk enalifly @ISehBaver A it is
‘ particle distribution having a ratio of constituents
posSISoAsABPLESS Stk ABUA or@k idn. 4L POh&FadtEgiytiics of the
30% or less by mass. Wth an EL phosphor 20 having :
EL phéSBherN®@ad teahbh sterdiviirirnt shdcRepind ittlecent zee EL sheet
di stribution, since it can increase the nunber of EL
7. phosphor particles per unit volunme in the |ight
emtting layer 10, it is possible to increase not
(00397 y tre them, antepoéfétubld ghtseahtighrgunapance 8Lphpsphor
also inprove formability, flexibility, hitting
for direaaliilghity emvidttdagf daybroiotéae defHbsshedove, [LDOgEHer to
If the mean particle dianeter of the EL phosphor
compandate ¢die detemdabretiohaaf 1DigmtyanswityeaseprPé théat
the light emtting |umnance of the EL phosphor
tranpsparieritee]l ehbnedé dy eded asasdd tubedt ok ERBAUCYEVH ARdymer -
if the mean particle diameter of the EL phosphor
spepifidallles iekeeseferabpmtouie MigbErNsPAERNpRASHRBPIS Layer

particles per unit volume in the lLight emtting |ayer
9 congtdsutedses a spRdpEtive ;R%%reaflﬁa‘tgne LG SIPE T Layer
of the light enmitting |ayer 10 jtself decreases. The 5.
10 conivainppeitegho Wrigadee; PhoREhp St G tenat Rt ion-
Her%;l’\é}léég QEBE% tﬁé} %Ime %I neritjgsrqﬁ%{eé:%a'ld'y IRe?&eo f;y L%gsgﬂlg a pho sphor

material under conditions such that crystals of copper-activated

zinc sulfide grow sufficiently. A mean particle diameter of such

 ZnS-based EL phosphor particles is approximately 25 pm to 35 pm.

With an EL phosphor applying such a method, it is becoming difficult
to increase formability, flexibility, hitting durability, luminance

and so forth to demanded levels when forming the EL sheet 7.

[0034] On the other hand, in US patent publication No. 5643496,

an EL phosphor constituted of a ZnS:Cu phosphor with a mean particle

diameter of 23 um or smaller is disclosed. This small-particle EL

phosphor is obtained by controlling manufacturing conditions

(burning condition and so forth) of the EL phosphor without conducting
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preferable that the nean particle dianmeter of the EL
phosphor particles is in the range of 13 pmto 20 M
Further, it is nore preferable that the ratio of
constituents having a particle dianeter 10 of 25.4 m
or larger in the EL phosphor particles is 15% or | ower

BTG AP L RSCoFh RRARIRG SR e o

.hi_gh dr iti . f
reafFelP I8 pHEEEEAs 1S PR BB Shne Bt 1 3RBnance
ana BRSEHERSC VAL 8 LEBPIPELEIN, oL S5l U LB 1 e Lk
. A i.st 09~ icle
s RS SALS! AR, UncOFCLnellod SHPLUERT SXATDL Baric1
EL p%o o bﬁtaix?é&‘ﬂ aHﬁFf’@liin%%n‘l fhRheath@tidd@onditions
transparent el ectrode l[ayer constituted of a

camfcﬂ?ghé%gg Qe iy A0 fh 1 ERISPREENT TRE 81iRCAIOR02he fact
Il m38 are damaged by corners of coarse phosphor

conductive polymer may detériorate in a short period

condift idiEe aMieRoat Ul 1 &MtnAe sy tduni agtdf iviagidrecddss own
high in a high-humdity environment. The coarse

Luniphosh ohapaickiegliesiceasi |y | ead to concentration of
electric fields at a contact point 25 with the

[ 003NduGidecr ikl yerit dacbtdfimrddlarhy wafoem a classification
deterioration of the conductive polymer and

opemaniemabirothefl iideack mhotsphioy paat ickes eroduerdsetth wirewnary
points, it is preferable to use the EL phosphor having

burning readipacts drel dserfli @hosph23 parbickemifiem wWhich gearse
ratio of 17 constituents having a particle dianeter

" thatPafild %hl%ilLﬁalkﬁﬁéEQYEL GHARAHOT #BkSwhAtBLnl@anufacturing

~ phosghspariioles amgerebeved. SORCOLICOIAY /bt fasrreferable to

[0038] When the above-described EL phosphor partjcle

use Ebrghoephed past iglemowderprbiphdiaviesa iaan particlpeliameter
light emtting layer 10, 5 generally its emtting

of 10 gimt teoR3pmbreprescibiask byr abblé Br éahue Ry zeREvVing coarse
pur pose of, conv

erting such enjtting light caolor, a
phosgTite A} €524 CARTBP GBAT ELpHOSHHOT: HURRIR) My “be
cla%djgﬁ%%t%ioglhg@ggglgtisgtm ﬂtJét H{%hjpl_a etretr?lrﬁéall_s%m%\é%re’ a\l\@)ggtﬁcle
distributionhavingaratioofconstituentshavingaparticlediameter
of 25.4 pm or larger is 30% or less by mass. With an EL phosphor
havingsuch ameanparticlediameter and a partic.le sizedistribution,
sihce it can increase the number of EL phosphor particles per unit
volume in the light emitting layer 10, it is possible to increase
not only the luminance of the light emitting layer 10 but also improve
formability, flexibility, hitting durability and so forth of the

ETL, sheet 7.

[0036] If the mean particle diameter of the EL phosphdr particles

is smaller than 10 um, it is possible that the light emitting luminance

of the EL phosphor particles themselves decreases. On the other
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| ayer 10 by high concentration, its noisture
absorption rate becones 10 hi gh, which makes the
resi stance value of the transparent electrode |ayer 9
constituted of a conductive polyner liable to rise in
a high-temperature, high-humdity environment.
ccor.dj ngl the pignment | ayer i referred to be .
narfly, SEGERR Nean pacsisio Bt AnpheE.of i FE PRARLPaF crerticles
ion fjIm8.. Wth such a structure,_emttin

excRegh 2bdfior LBF THPTE Gk SbRiGTEIg BYEF (4BST HPTpENiE volune
in %ﬁ% Jgéf?td (ﬁ%&%@%gﬂéfﬁrwé I?ie@g%g&regl I%?c'llJlttt X %ggggﬂ:le that

rrhi ne n 1 he purpose “Conver |n?
eneS T beali SOAE 00 0L o0 LA, | EEadBe. e

oA SRR RN 0 €O B O L i

qiafdkbe 8!5955.'% o, H15 LS eix%e%ﬁgl 5??:%’?2&%‘# g%t is more

r anspa_r en el‘ectro yer : cons_ _
pre$8REHEE! ¥Ba POl N Ble AN G AMS d1i-0ll sRBLEL 8 iR %IE) eﬁlQ)sphor

can bermade obscure. The conductive polymer can

 par€eL0EEd; $11,PRGley raﬁgg 88513 YudRREHD! ff, UNRYRARLSS it Nis more

application by screén printing 25 or the like. A 'so,
preffBeabl githa@nilid ragid afecoddr M)erUBEv 10y gass cliediameter
emtting color in a case of |owering a phosphor
of 98D§iky oronakher 1mkéne $9. dhobPhOkVEaPfidlidd Vst 95% or lower
thinning the thickness. The light diffusion |ayer
by matksgatre itghedeminbhoenEbsphosiplomnt g thistfys nigo the
i mprovenent of appearance and quality thereof. [0040]
aboThedpsgniined kapdit irays hesat uminpet-def vifend fifeor higher under
transparent electrode layer 9 and the light emtting
drivaeyeend it iMfeefadopeihgge suic H O ¥t andtairfg equency pfe400 Hz,
erable to f ormthe pignent |ayer by applying 5 paint )
whepeafe Ebyelgnenigis gy d ustihga® kirghtpatehesileetyodg@diaving
on the transparent protection film8 having the
fort pEABPAE ehightt diansdiytapse of. 8@t Ar shikeher piRfhetitrface
layer, in addition to a conversion effect of emitting
resggtapcanel e 4P /A olower dipefea®Ples i ncrease
hesi veness of the transparent protection film 8 ) .
[ooﬁg\}i ngMPHECVIRY 1 W;lﬁgp%ff%ﬁtfpa&%’é‘ff? H&W%?&t@naﬁgllf‘%‘”hmh 15
thi1|r1I sh tus%rg,t tiltngs Ipa}}/sesrib]loe %%ré]lt the transparent electrode layer

9 constituted of a conductive polymer and the transparent protection
film 8 are damaged by corners of coarse phosphor particles to thereby
generate dots. Also, the conductive polymer may deteriorate in a

short peﬁ:iod of time when a current dens ity during driving becomes

. high in a high~humidity environment. The coarse phosphor particles

easily lead to concentration of electric fields at a contact point
with the conductive polymer, and thus it may cause deterioration
of the conductive polyiner and generation of black dots by that. Also
from such view points, it is preferable to use the EL iohosphor having

the mean particle diameter of 23 um or smaller and the ratio of
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be obtained. [0041] When form ng the pignment |ayer as
descri bed above, typical paint including a pignent
often has a solid content ratio (mass ratio) of the
pi gment exceeding 50%in order to decrease the nunber
of times 15 of printing. Wen using paint having a

: hi gh pignent .ratio, it, becopnes |iahle to absor .
cong e ,haﬁanmrp@fr&leqﬁa«?l%%\aert 8 diér‘@&gbosffali%‘ef being

.resistance val of the conductive polyner. Al so, when
3°°t%§5ﬁﬁﬁﬁh§ﬁiﬁF§?ro is high, a filmquality becones
[ 00?291; °“%q19é%dthé‘%'ﬁ%ve§'&g%%§8§8 ’ELa'gﬂoéé[Elf&gggEﬁiE?g Cé)nstituted
sutface tesistance of theé transpar el'ectrode
A f y sRrintkng.ther [ 0
or {7H8:5h {AoR 8 1Lt 20 L R0 TRt B 10,
i PRt a5 i ' : 1Ref d . een. For
sea 3L PEIHRInPIRRLEND hel BB loL BIRY g1
the %ﬂu&%gete dA¥ehvesth AL MR- kR ge PRG Nti ghRCES b AY a Bigment such
ighent wth a conpounding ratio” of the pignent (hass
as diibirgaffic2ehésehse didmeonr! RRY) bdIdeP Y Bhel t elitting
thi s 'manner, even when a pignment layer is used as a
lay®asi® .f onowdeet | antRnepigRbrEt IPdRIdealy€d tRe 1ights emitting
possi bl e to suppress increase in resistance val ue of
layéiheo Uy Rigtpavankeneleet ondd thayeisthrelfo0d2]on natbdecomes
EL sheet 7 using the above-described danp-proof coated
higltl whthiohplakespahtirdsstankbe bable elfedie tdenbpyeenti 2liegtrode
formed by applying netal powder such as Ag powder or
laye€du Pawdestitodiedopfpewdendustuive geo gmephilti@ienter rise in a
m xed powder thereof or the like. 5 Specifically, the
high-+tggmpenaturieng highehunddity f enviscbiserdppl Hragrdaingly, the
the transparent protection film8 having the
pigmenindgaeanis cpeetenord ticaper formed onyiogceéappcor dyth faces
11 and the back electrode_|layer 12 are formed further
of the txpprparrent pERtratianSidnder WHR RaCh R USTHUTE) RFLTLING
. layers 10, and thereafter this |ayered body is . .,
light¢eipreE & hey b el o nblasraisky 6an E’Sﬁrﬂq’fér&redﬁféf iciently
.. like, thereby_producing the switch illuminating EL
with Juigh Feliebd 1ifkdr when forming the back insul ation

[00 a%fe relf'i%'tglrég},i g(i?t]i?qaf’g l1<:hg"1|11(:"th}er ngpcl)sa %rf c}ozﬂvé}t:il_nsg the emitting

light colorof thelight emitting layer 10, a pigment layer for example
as a light diffusion layer for changing appearing color may be formed.

For example, by adding a 1light diffusion layer with a white pigment,

- unevenness in application of the transparent. electrode layer 9

constituted of a conductive polymer and the light emitting layer
10 canbemadecbscure. Theconductivepolymercanbecoloredstrongly
and easily generates unevenness in application by screen printing
or the like. Also, the light emitting layer 10 may cause roughness
in emitting color in a case of lowering a phosphor density, or the
like, so as to give priority to thinning the thickness. The light

diffusion layer mitigates these influences and contributes to
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| liaip| bpeAk§ORh

back insulation |ayer 13 is fornmedby application on
the back electrode l|ayer 12 in the sane application
form ng step. 15 [0043] For the structure of such a
switch illum nating EL sheet 7 other than the
respective constituting layers, a structure simlar

e Sy S SR T PGS B BURLL v e
BT SRR A AR QP EEeren
2 12 W [ .

o1 BB A RBP4, S B TPL B acopting

eocLSEPSTELDS BB AL P e Y B by ing
. J i L f e

o SRR BUEERY Bl Y RS bt o

er AL R SR FOE g R aver

9. Wit | USRS B1ibReh€S1SF&NCE Y Al L i ¥h €0 M R¥38€s9bn effect

the like occurs onon€of the two systens due to
of RRAdiRdgCaussd Byafaspedsdiany @olkeystnokefechi tbi Micrease
stress, "or the like, it is possible to suppress

adhgiibehesef of 28nhé herfssdeait privebicgbh. fIMNMSS h&€ing the
reliability of the switch illumnating EL sheet 7 can

trabephreneasbsctisdd Gayeibpemy@rchd flibavi agitt ivwg drayeer 80 can

i ndependent light emtting portion patterns, it is

be absainpdssi ble to independently |ight each |ight
emtting portion by two 5 or nore systens of wres.

[ 00EQQ44] WRrentirveminfgothe ppomertdmtysof ak eigstrdbed above, typical
durability or the Ilike of the switch illum nating EL '

paishdetclndiagopigpant ofteninagtadol b cpotpnteataidme Hass ratio)
or the Iike having a thickness of 2 pmto 50 pmfor ‘

of happbuentexsEefingn?@d iatolqintd daswegser depsnabay afpt imes
the 10 center of a Iight enLtting_porLion 14 on at,

of preiggting -t hBhepfsangpednt Fasdador hagh adigmenseadioyhid ppoomes
sheet 7. Arranging such a pad inproves absorptiaqgn

w;ﬁgmr@«e agd, BRergfoxqdnyy Keadhg decrease of

el ST e A T ) g . o
pigﬁgﬁktkggigfiéhgiggg gn¥&fﬁaéﬁ§il %nbgggmes porous and‘lacks

smoothness, and therefore the surface resistance of the transparent
electrode layer 9 formed by printing thereop may rise to 2000 Q/0
or higher for example, whereas 1000 Q/L or lower can be obtained

by forming on a smooth film by 200-mesh printing. Then, it is

~ preferable that the pigment layer is formed using paint including

a pigment with a compounding ratio of the pigment (mass ratio of
the solid content) being 50% or lower. In this manner, even when

a pigment layer is used as a base for the transparent electrode layer

9, it is possible to suppress increase in resistance value of the

transparent electrode layer 9.
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15 transparent protection film8 and the transparent
el ectrode | ayer 9 or between the back el ectrode | ayer
12 and the back insulation |ayer 13, and the pad can
be arranged at ether or both of them [0045] In the
switch illum nating EL sheet .7 of the above-descri bed

B S P
o, SRSSASF S PR Lo Bhetl LOBE L ARl 214 Formed by
app L5 Bt pofie 3RV RN GofC Rl ELAADRLACLERISH bucer
suc RSS! labiilc b iGe benhy LBaKEXSREPKao el Lt dgde.

speds BILAENY CRRDE BOUHRH obUs LDSE 1 '3k 484 by applying it

on tﬁ%@%ﬁﬁp‘é‘%a&?%@cﬁ:‘l@ﬂﬂ%ﬂ 8 ﬁ%biﬁﬁzt?féj f¥hndR¥ent ch@ctrode

cont al nirng um nance EL phosp particles in
lay?fr@,' NHd lelldetiricPPastp! £] tohd VREBIRKCUESELREE ldyer 12
Ight 21 transmittance of the transparent el ectrode
are FaYRed Furdhdr iitspb g nd theMaAGe igharaet 6f tBkd gbt drfieting
EL sheet 7 can be nuaintained sufficiently.
laySeeaiof,i 8ad ltherdaftke €ase 1alensdnghdihesdanegqraaedd by thermo
coated EL phosphor particle, [um nance of 50 cd/nR2 or
compir@het o soriliigy et aheedikedethdrébe pomilidimnshef switch
vol tage of 100 v and a frequency of 400 Hz. [0046] -
i1ldetoditch iy ELes Hdwer 3wi tiolei thamivheni fgnBingshieebazkamsulation
such, the key tops 1 can be illum nated evenly with
laysuffi onebhe lharlnedeetrbdenmdymedilat &t yisipdgeferhbhe H@mt the
noreover, durability and reliability 10 of an
backlihgniabienlayerdR icofrimed hpappdichbigepry thekackghegirode
illumnating EL sheet 7 in this enbodinent is
layer el 2r b thasang jagpll icasappefovning $¥eRINI nat ed
switch conmbining a key top portion 1 and_ a netal done
[0043pe SERE CRnBERUATYRE FOr BUGH 8. SWHeEh 1Yldwdgatdng EL sheet
switch using the switch illumnatjng EL sheet 7 is

7 othek - FBp HSPeCEL Ve ansitd ti-ing LaYRYG 1 @ structure similar

conmuni cati on apparatus such as a cellular phone o
o apBNpLop EL ARERC Y beadoRtsdng FiERRRTis HIHALTAGFAG Power

suplg){y ﬁi%engtbcggﬁﬁecting the electrode portions 12a corresponding
to the shape of the light emitting portions 14 of the back electrode

layer 12 and the power supply wire 16 connecting the transparent

electrode layer 9 having a shape corresponding to the light emitting

portions 14, it is preferable to formmore than two systems of wires.
The power supply wires 12b for the back electrode and the power supply
wire 16 for the transparent electrode, which are shown in FIG. 2,

are both have two systems of wires. With such a structure, even

_when increase in resistance value, wire breakage or the like occurs

ononeof thetwo systems due tobendingcaused by formationor keystroke,

hitting stress,'or the like, it is possible to suppress failure of
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[0047] Exanples of electronic apparatuses according to
the enbodi nent of the present invention include a
nobi | e conmuni cati on apparatus such as a cellular
phone and PDA having illum nated switches 20 using the
switch illumnating EL sheet 7. It should be noted

che B hak TR iohtel Bt Lﬁ%»?g%fellbgﬁﬁi%yegs nfhe switch

nve

o U AP VAR T fhpc v
o F0ah P AR EHeab LR BRALE BOTIR R AANL 21 5o aneo
poss;\l’n%oiecgoo 95%@&&%@#&1@hl§e¥a$ ﬂlgh‘an%xh{‘ﬁ&ddﬁgéh:hon by two

an appara usapp

orﬂuﬂé‘a}{@é \@mlg 5l.s not I|mtedtothe el ectronic
appa ssu 1

as a nobile comunication appar at us,

{OO@?E ' tFﬂ]?trFé}gl If8§bhﬁ FQy¥REh O USE A]féé?f‘%%r@fcezgurablllty or the

ctri 't f'oni C eV|ces [ 0048] Next, specific

hk&mhéssﬁtérh@Lmhﬁﬁﬁatlhavl@ﬂtéh%tamd a %»saltugaa Mbnstituted
~ results thereof be expl ai ned. Exarrpe15[00 9]

of d ﬁ}retfh %Sréé;f&%ﬁth@h%ﬁﬁeq&a‘vg% Br eHYERReSS of 2 um to 50

pecifically, of pure water was

um Md%gcahf)léoﬁaﬁ Y a#irAGgedUhti dpdowden Ba¥t88pénding to the
particle diameter of approximately 1 mto 3 mto nake

centétlidfya 1ogihieaht0ind shoficoppesn sl 1ahet (Githedr afes)ront
and 40 g of magnesium chloride, 40 g of barium

facehlros ikdek Pocg odf tH® Esoshert Ghl dxrcengieresadiedpad improves
crystal growh agents (flux) and m xed them

absadegiad elfyic Tansy sif lkays tokteus brews odrihed] 1k¢ ) had therngfore
quartz crucible and burned for four hours at a

the reApebal ity offthEISOT¢nill hwinkting BDBhEeNekean bpeincreased
above-descri bed burned matter was subjected to 15

furiyleehi nFhenaryapying ppeetedm@pt d&he DRer Bayt be hstyeer the
zinc oxide was m xed per 300 g of the burned, matter,

trangeRX¥ent DFOLEGraonaEi m |§ aad the £rpansparentyel erereogy laver

burned for 1.5 hour_at a tenperature of 750C in the
9 opjhetwanns ther hagknal eebroRe %S?Eer 12egnfnthe poaek vaéis&latlon

layer 13, and the pad can be arranged at ether or both of them.
[0045] Inthe switch illuminating EL sheet 7 of the above~described

embodiment, a conductive polymer having excellent durability against

- keystroke stress or the like is used for the transparent electrode

layer 9, and a transparent protectionfilm8whichhasbothflexibility
and a keystroke durability characteristic is used. Accordingly,
the switch illuminating EL sheet 7 that is excellent in keystroke
durability and does not impair reliability and ¢licking feeling of
a switch can be provided. Further, using the transparent electrode
layer 9 constituted of a conductive polymer and the light emitting

layers 10 containing high-luminance EL phosphor particles in

combination, it is possible to compensate decrease in light
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and washed three tinmes. Further, acid washing with a
condition of 20 pH = 1.5 and neutralizing washing with
pure water were perforned, and it was filtered, dried
and thereafter sifted with a 325-nmesh sifter to
obtain a ZnS : Cu phosphor (El phosphor). Also, this

ot E A WALT e
Zn sphar r

Lunf 8088 i ey ST s Efaﬁ%ngﬁwg?h %ﬂ%a%a%QD AR ined
SuEFIErantly, o SpeRRne 95%23&5 tfle cas? BRLudMhd ol W proos
Coa£8§ué]tbs%l'9(;5§ %r]'_ltll(él:l_% flélp# (9_{] 5& C%c}f%ljoflgkj#_ﬁ]er can

as a mean |z5ar amet’er
be O%Qé"lge}ﬂ%lnld g:q{rlt\;éec&iﬁt% RRBA R %%rld‘f?ﬂ?aﬁﬁ J:Faguency
, a ratio of coarse particle co stltuents avin
of Rofxticle dianeter of 25.4 pmor |arger was 54.5% by
mass. Note that Table 1 also shows the particle

[00@”5?t iAW & €Re: &M%ﬂﬁﬁﬁlﬁéeﬂii?% isheat 7 as such,
er-descri bed exanple 3 0052 Tabl'e 1] Particle -

thedtmbgé f’@iatri pbei I Bimih 1%8d eanse vh'ﬁh ExgfRbeedt luminance

Exanpl e 3 .587 - 2.000 0.0 0.0 2.000 - 2.519 0.0

fro@ J.amealéﬂ&ly uﬁdéi‘%h@mo #dhorbok &4 ,duFa®d9 i@yGid 1 iability
3.999 - 5.039 0.0 0.0 5.039 - 6.349 0.0 0.0 6.349 -

of dn9PPldmindtel skwil2h cahObe8ifipBoded 1dfhydl;- TRe78witch
1.55.1 12.70 - 16.00 5.5 18.8 16.00 - 20.16 13.0

il13Ridat 20y E6 sh&st 40iA5His?8mBodiment is preferable as a 1light
source for an illuminated switch combining a key top portion 1 and
ametal dome type switchmechanism porti_on'?: . The illuminated switch
using theswitchilluminatingELsheet 7 is used preferably for example
in a mobile communication apparatus such as a cellular phone or PDA,
for which there are strong demands for thinning of key switches.
[0047] Examples of electronic apparatuses according to the

embodiment of the present invention include a mobile communication

apparatus such as acellular phoneand PDAhaving illuminated switches

using the switch illuminating EL sheet 7. It should be noted that

'~ therangeof applicationof theswitchilluminatingELsheet according

. to the present invention is not limited to an illuminated switch

having a metal dome type switch mechanism portion, and the present
invention is applicable to various types of illuminated switches
which illuminate a switch portion such as a key top from immediately

under it. Also, such an apparatus applying the illuminated switch

is not limited to the electronic apparatus such as a mobile

communication apparatus, and it is applicable to various types of
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25.40 - 32.00 32.7 11.5 32.00 - 40.32 18.4 2.3 40.32
- 50.80 2.2 0.6 50.80 - 64.00 1.2 0.0 64.00 - 0.0
0.0 50 %D value (m 26.3 19.3 [0053] On the surface
of the above-described ZnS: Cu phosphor particle, a
titaniumoxide filmwas formed and further a silicon

d for d f Thi
1oL (UG CTREG DRSS phosphor phr 1 ol & vas used Lo

T VS L B TR g o
evaglﬁgggogyrggﬁfyizﬁg&;dé@ J1IATP pe ggll géds 10) having a

ness um was prepare a base nmateri al
Exa&% m having a light adhesive 15 layer (made by Linter
rporation, product nane: PT125 thi ckness: 140 m

[00‘1?2CI u?"l?’ta 5'%{‘% k?adslﬁis'EY.e o WS }_ﬁfofd'ué%g as Ofnollows.

reon to m an appl cat on base materi al

SpeEEi‘EléQi‘i?ntl R Q4 §ebPof iuPe QhtéhivasaRRkkAES Olﬂ)Ob@S@f zinc
mat er i al fafflxatlon base material), a transparent

sul%?ﬁgggg&irl 29 %lvx. A At OF %Jﬁbpféﬂﬁnaféﬁ/‘@)pm to

n printing and dried. In th
ﬁékeasﬁJffﬁ,n%Baﬁrﬁ{Eh Q. Q@téQ%cbﬁ%&‘: VRS £1QF r(fBChyd]:ates)
havi ng a thickness of 2t 4°m surface resistance of
andb90 @mﬁﬁﬂaﬁésllﬁﬂdztﬂlbgliﬁetramsgndﬂ aradumoth@b¥itie, 20 g of
70% [0054] Next, on the above-descr.i bed danp- proof
soddartatd afnBeGuerphdsphicrs cEysbahdeowphi ager(tmdéliny) and mixed
Dupont, product nane: 7155N), 10 was m xed so that a
thefni adpuatesly .- aThos tdlemeyf mivssutle asi debedy fadbedtin a quartz
t hereby preparing EL phosphor paint. This EL phosphor
crupabbé sasd bapmmpdd efbibyfoser @enrpranta ngemperdimre of 1150°C in
transparent protection filmhaving the
theapdYe- descri bed transparent el ectrode |ayer and dri ed
to form a light enmitting |ayer (phosphor |ayer)
[00BAls | NgKt, e pbpyetsesaybped puidies BatERE WAH ﬁpbzected to

made b Dupont, product nane: 715 I\Ql
washing an drylng process:mg, and there fter 15 g of zinc oxide

' was mixed per 300 g of the burned matter, and this mixture was filled

in a quartz crucible and burned for 1.5 hour at a temperature of
750°C in the air. This burned matter was dispersed into pure water
and washed three times. Further, acid washing with a condition of
pH = 1.5 and neutralizing washing with pure water were performed,
and it was filtered, dried and thereafter sifted with a 325-mesh
sifter toobtainaZnS:Cuphosphor (El phosphor). Also, thisphosphor
includes a minute amount of chlorine which is used as flux.

[0051] A particle distribution of the ZnS:Cu phosphor obtained
inthis manner was measuredusing a particle analyzer (made by BECKMAN
COULTER, Inc., product name: Multisizér TM3). Results thereof are
shown in Table 1. From these measurement results of the particle

distribution, a 50% D value was obtained as a mean particle diameter,
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was applied by screen printing and dried to forma
dielectric layer. Further, a conductive paste (nmade
by Dupont, product name: Carbon Paste 7152) was
applied by screen printing and dried to forma back
‘el ectrode | ayer. Thereafter, insulation paint (nmade by
Dugontg_zo roduct name: WV CUREQINK 5%18) maﬁ agplied
andhie 4%l T wen 235 Yt PEOSPRGF POHIRKE AT Akt © A -ELALSO
heet . - Thi Wi Ny ' LN . .
2 c3fifeer st bER e EPhaRs Dinr £ lARE e et dtameter

o

al,uation._ Exanmpl e 5 [0055] Simla t he
of Yot dMRECI T Bsa Y FRPEe 4Vt h TRISoh o0 shows
i a b0o f 6 A e .éd s
e R e abEol of 1y PR E DI roditeda i
3 iapoe ghgsphor. The particle
]jn§$i?¥¥%ﬁ?%%ﬁ'o%agh%s EL phosphor (ZnS: Cu phosphor) was
[00AR TeasuigA Sigji larly to the exanple 1. Wen a 50% D
val'ue was obtained as a an particle dianeter from
resul tls BRrthedepdianeter di|st rPartioke ratdsur(é&ient
the 50% D vatamyavgaungd2. 9 prmn Edamplealr at Ezampleodr se.
parti dlie s@gnst i phes having a parti gl di amet er gQb
25.4 @h%@orgrggg;g Was 29 6% by magsS g EXCept Ugi f
I P A R T Al SO ) PR A
.\J LT U

1 S Ul

i1l um Bat-heg—FE eet—was—proeduced—simHary—to-t

exanpléﬁziﬂ_IhﬁsgggLLch_Lii+un4%ﬁ44ﬁ%ﬂ%r4#%#§—4¢¥;-
subj edBed?Po~t Re03Pat er -dedcribed cRalact eristifef
eval ugti-882 Exlrpte 3 10 [0056] Sin¥-8ly to th&-9
above-|#esdPi bed-B8Ranple 1, |(first a Zn$/Cu phosphd
havi ndg 7a 990%-D1vab8e of 26.[3 m was pr.6duced. ThDs7
phospham.ogowdep.nwas re-s ilffted by a.83 5-nesh s.1

‘ter tqiBNE@ O gelghoel EL phospnor. 5 FiMe parti ¢ges
di stri ﬁﬁl.'pfd”.—UQOf. S pllpr[Ul \Lllois.qquflt’lprllor?g}t{\%a

U

measur str-HgEtyto—the—gxa
particﬁy‘ & 3 2p¢tBution S

T AW ] | T T IILa u‘r\,rFEIt LI S T 1‘1" I n
Tabl e ?B'f efn 325 5M\D val Ue was gﬂr:inpd as ; naan

1
parti gie-@PamefBr32romresylts of ti-4|particle?:3
di stri$@-B8n—-nbBsBPenment, tlhe 50% D2v¢dllue was 19-8|m
Al so, |&0r.80ie 64.00 1.2 0.0/
64.00 - 0.0 0.0
50 % D value (pm) 26.3 19.3
[0653] On the surface of the above-described ZnS:Cu phosphor

particle, a titanium oxide film was formed and further a silicon
oxide was formed for damp-proof processing. This damp-proof coated
ZnS:Cu phosphor particle was used to produce a switch illuminating
EL sheet as follows. First, as a transparent protection film, a
PETfilm(madebyToray,productname:LumirrorSlO)havingathickness
of 12 umwas prepared, and a basematerial filmhavinga light adhésive
layer (made by Lintec Corporation, product name: PT125, thickness:

140 pm (including a 1light adhesive layer)) was affixed thereon to
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of coarse particle constitutes having a particle
di aneter of 25.4 mor |arger was 14. 4% by nass.
Except using this EL phosphor (ZnS : Cu 20 phosphor),
a swtch illumnating EL sheet was produced simlarly
to the exanple 1. This switch illum nating EL sheet
was subjected to the Iate;-d scribed characteri st

I

e S e e

or PROVCREFEANGH, HOP Rk b PR BRI o

tragg}?gpgl?{ COPI%%? E‘é%a%%lgyg%e%lor( }nggﬁ_% %g? ?;ﬁ%%csti Béﬁé : tP% 040)

arn a targe

cas AT AP B O SR IS i,

| tra%{?%gfeff@séfl%@t@%)ﬁ%dla%gr Gpa fg)‘i-g@dpﬁét%% gan ¢h3eRhEEs of 2 to

mresults of this particl I stri but
: % I 3. Al 8o, i

¢ vullr BHEROE Voo fRERnRe 00 208 15 AT R0 g 150 oyl ance

of ghanetefonf 25.4 mor larger was 3.6% by nmass. Except
using this EL phosphor (ZnS: Cu phosphor), 5 a swtch

(0054 § um Rakt porflt dheglowsasiepeedueaddsmplpesd § doutidie Zns:Cu
exanple 1. This swi-itch illum nating EL sheet was

phosSplpeftEd Hiadehepali at e(males Gy beghoahar pedStidStnante: 7155N),
eval uation. Exanple 5 [0058] Based on conditions

was tesed dedhat exbmpdemasn nadte dthafarfewentli.oneinddSby amount,
pat ent publication No.5643496, a small-particle EL

thepéloy phiep1Zms €l phosphor) paast pr GHiselL Fhésphor paint was
smal | -particle EL phosphor was not subjected to

app3iéd bygsciman pasninEteond et samdparerdy pretest byn £ilm having
control ling burning conditions. Burning conditions

the aalwowctesaydbed trarspacent wd acsrade g0 fagd dried to form
hours, and a second 15 burning tenperature is at 730C

a ligkt ek paa leyerdil aRhesphoy e vaPhefhds 1Rt emitting
smal | -particle EL phosphor was 23 pm and the ratio

laye¥, darkielesiteiicl paédhstnade iys DRPDRg BrPARET drame: 7153N)

~ diameter. of 25.4 humwas 36% hy nass. Except . usj nJg_
was @ppd 160 PhSSHRER RIANS LRac@nY Higdsrorg Torma ggﬁ%‘éﬁtr c layer.

El. sheet wag

' Il 1lum nati s produced simlarl o_the
Fur’%lg(%mae conggctlve paste (ma%e by Dupont, prod%c% name: Carbon

Paste 7152) was applied by screen printing and dried to form a back
electrode layer. Thereafter, insulation paint (made by Dupont,
product name: UV CURE INK 5018) was applied and dried to thereby
produce a switch illuminating EL sheet. This switch illuminating
EL sheet was subjected to later-described characteristics
evaluation.

Eicami::le 2

.[ 00551 Similarly to the above-described example 1, first a ZnS:Cu
phosphor having a 50% b vaiue of 26.3 um was Produced. This phosphor
powderwas re-siftedbya500-meshsiftertoobtainatarget EL phosphor.

The particle distribution of this EL phosphor .(ZnS:Cu phosphor) was.
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20 1. This switch illumnating EL sheet was subjected
to the |later-described characteristics eval uation.
Exanpl e 6 [ 0059] Except using a PET film having a

thi ckness of 24 mfor the transparent protection film
and using the EL phosphor (ZnS:Cu 25 phosphor)

meaP}PerERtt g Bt RRE R BrionuHBRe & AT 3 191 vpfgbrained

oo oG T e L DB 8 S 0 o
neaf LR SR SIS O SHCT ! D013 EE T conree
oariRLEEEHRE LU ALt 00a1DSoFE AARRRRRIo 2051 Oh o g
w2 b 0, E SRSk D BN 08,

a sWRSHSUP LR 1Ry ENGHR8l1dp26610864 s iGHaRRELeId 8heCkamnple
eval uation. Exarple 8 [0061] "Except that an

1. apld catikeR thiGkIRseing hesHdyels wapi468tpal Y8BEhd S
smaller than-1 mand using the EL phosphor (ZnS : Cu

1at 8ROSENF Ibed diiced drii sthes abeyEnglessd j bed exanple 3,

a swtch illumnating EL sheet was produced simlarly
Exahpléh® exanple 1. This switch illumnating EL sheet
was subjected to the | ater-described characteristics
[00B&pl uasimilanby Exait abSvé-Odéstr ibatepkamp by iidi fig-stwe ZnS:Cu
.systens of power supply wires to the back el ectrode
pho@pitbt havingnrspasenvathe ofr 28l jun walkep eddvieedles Thiilbgthosphor
- exanmple 6, a switch illumnating EL sheet was produced
powdénwaareysifbet by acbdhimmasht: 1 filvstaobtain athygehELiphpsphor.
EL sheet was subjected 20 to the |ater-described
The gprairtalstler iddsitad batdbnaef o isoxdespior0 (ZnsS:Cu phosphor) was

measured similarly to the example 1. Results of the particle
distribution measurement are as shown in Table 1. When a 50% D value

was obtained as amean particlediameter fromresults of this particle

distribution measurement, the 50% Dvaluewas 19.3 um. Also, aratio

- of coarse particle constitutes having a particle diameter of 25.4

umor larger was 14.4% bymass. Except using this EL phosphor (ZnS:Cu

phosphor), a switch illuminating EL sheet was produced similarly

"to0 the example 1. This switch illuminating EL sheet was subjected

-to the later-described characteristics evaluation.

Example 4

[0057] Similarly to the above-described 'example 1, first a ZnS:Cu

phosphor having a 50% D value of 21 .5 um was produced. This phosphor

powderwas re-siftedbya635-meshsiftertoobtainatarget ELphosphor.
The particle distribution of this phosphor (ZnS:Cu phosphor) was

measured similarly to the example 1. When a 50% D value was obtained
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[0063] First, a PET filmhaving a thickness of 24 pm
subj ected to easy-adhesion processing was used as a
transparent protection film and a base material film
having a |ight adhesive |layer (PET 25 film having a
thickness of 125 gm was affixed thereon to produce

o R P B RREeTTLShy Bot a feo
by Tei koku | nk, product nane;

meagramsaXor hadindr e {rfiéiay SLAPbimFatiag? coarse
par B Eh Ao a PPV 15 R AT Lo g e ey ! A A0S 1araer
was PR BY e | RRGeBEE s ?%%%ﬁh%%@%ﬁ&@?’ Gp phosphor)
2 S‘\g R R A e S T

ffﬂlﬁeg_sxlﬁ%r ﬁu}n'iﬁﬁ%@ﬁ{g, 31!81£4 0:319&?@ Yetd \é%b?@dtgﬁr tb"Bfe

pro ct nane: was applie by screen
1at8f:' Labsopi90d Qidedtdisithcs BRANGALidn! ransparent
ectrode [layer was formed having a thickness of 2 to
Exafipld surface resistance of 500 to 800 Q”*, and Iight
transm ttance of 60%to 70% Except 10 using this
[0068RNSPBASEH Bf Ot®rditdibrld ldBskavbed theedyepliés tai the
| ayer and the transparent el ectrode |ayer and using
afol8felt i Phas piTopa &Nt publucaphioamior 643 4ahic adsnal Imrticle
above-descri bed exanple 3, a switch illumnating EL
EL phegphowms( fursxauc ethosphivkar ys tprddieakanpheés Ismahl-gparticle
switch illumnating EL sheet was subjected to the
EL pladsphadesasi bet sulfjarftadatbesifting, budl was inmde to be small
Exanpl e 11 [0065] Except arranging pads having a
pardiahes éry cforgnohldmg burnhng keewdipfons m Buorsbng epnditions
transparent protection filmon an EL sheet surface in
aretswehabbaye-adBscst bednérgnid at 1,1 60°€viiciic B . 2iours, and a second
illumnating EL sheet was produced simlarly to the
bureiagptender dtvere fadetwes € Car rEingaeare poaticvel giameter (50%
center portions of a light emtting portion pattern
D valgea)espdntisngmadlsppreheke Exhphosphiqr Wap| %mﬂman%@he ratio

EL sheet was_subjected to the | ater-descr
of mpgpt§9;g§énstltuents havnl_ng a part:cic e cijlameter of 25.4

um was 36% by mass. Except using this EL phosphor (ZnS:Cu phosphor),
a switch illuminating EL sheet was produced similarly to the example
1. This switch illuminating EL sheet was subjected to the
later-described characteristics evaluation.

Example 6

[0_059] Except using a PET filrﬁ having a thickness of 24 pm for
the transparent protection film and using the EL phosphor (ZnS:Cu

phosphor) produced in the above-described example 3, a switch

illuminating EL sheet was produced similarly to the example 1. This

switch illuminating EL sheet was subjected to the later-described

characteristics evaluation.
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eval uati on. 25 Exanple 12 [0066] On a transparent
protection film (rmade by Toppan, product nanme: GX
film having a thickness of 12 pm and subjected to
danp- proof processing, a base material filmhaving a
i ght adhesive layer (PET 29 film having a thickness
of .125 nm) was affixed to nake an application base

Exafpig 7 al . Except using this application base naterial,

(008 T{ heEdnanbi 38 MEET FidP GU5LR f PR Phyal A or
e SRR SASDASRLo 1 S1 RA \E ATBE Bl 30
el A A ARl BT o, + ke

ill?@ﬁx&@.{‘m&ﬁ% @{ééﬁ(ﬁgﬁ%&d@@e@a& hﬁﬂl%{l}?ﬁ@%@éxaﬂﬂ!ﬁé’ €LO 7his

I Ng. S sSwWtc l'um natTng eet was

swiBHhl ECLEf ndtQ 81l &L q}%%cé.hgﬁgcﬁgﬁr%gttﬁéi At &S _described

eval uation. 10 "Conparative Exanple 1 [0067] Except
chakatblr fs PHs fdddMaviong a thickness of 9 mfor the

transparent protection film a switch illumnating EL
Exafpeetgwas produced simlarly to the exanple 3. This
switch illumnating EL sheet was subjected to the

[00bay er - geS6pt betth € hat agifAriicsition thiekaksatodnthe conductive
Conpar ative Exanple 2 [0068] Except using a PET film

poliadi Ag small Nie¢lihessl @ aBSuBY hkhetifpHd 1Y : Cu phosphor)
protection film a swtch illumnating EL sheet was

pro@ucd@cEm”EheﬁdbaWbydEBcrhbeéxemﬂmpﬂé&3,Thisw$mthctﬂluminating

illumnating EL 20 sheet was subjected to the . _
EL $heet -das pridboaechaiadflerilyt tosthevekamplonl. This switch
~_Comparative Exanple 3 [0069] First, ITO (indiumtin
illemivel ing Eldeghnstt esosubipotpdster the | laterndangrdbed

thi ckness of 75 pmto produce a transparent el ectrode
chapgcierigtivRe evadisdodnt el ectrode | ayer constituted

of _an I TO
Example 9
[0062] Except providing two systems of power supply wires to the
back electrode and the transparent electrode in the above~described
example 6, a switch illuminating EL sheet was produced similarly
to the example 6. This switch illuminating EL sheet was subjected
to the later-described characteristics evaluation.
Example 10

[0063] First, a PET film having a thickness of 24 pm subjected

" to easy-adhesion processing was used as a transparent protection

film, and a base material f£ilm having a light adhesive layer (PET

film having a thickness of 125 um) was affixed thereon to produce

an application base material. On the other hand, to 100 parts by

mass of a dye filter paint binder (made by Teikoku Ink, product name:

000 Medium), 22 parts by mass of phosphor pigment (made by Sinloihi,
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- thickness of

deposition filmhad a thickness of 0.1 pmor snaller,
surface resistance of approximately 300 Q 0, and
light transmttance of 85% or higher. Except using
this transparent electrode film(ITO 30 film, a
switch illumnati ng EL sheet was produced simlarly to

preliyoBenn: P QR vrs o aisdP i 4 FReErd: Topropare dye

e BERARTm S e i, ol RESCShn Dhef B nel hgicing

on ’éheSJ}ea s%)agnfenttgﬁ_pc?é) ﬁlc%dne%gﬁ. o&ﬂt%ﬁ%ﬁ.&%ﬁ%&a&%ge ﬁaxd;erial,

conmparatirve €x

( a%ﬁéah 43k dbgéef I%{;l@]\.‘\fal ﬁoe[}fc{) d'r"i%dogé ; ?{glrr}\ h’;le c{yees &qﬁttlééelayer

are own |

[odgHaf aCto?f e %g éahééé#fﬂgje&egﬁ‘é lt‘?—:fr tl'% SR ‘Eﬁf%%gparent

EL sheets are own 1 n nmea urérren

| corﬁfuéttl'v%kgéfﬁﬁér qﬁnaa%ssﬁg%@epg@ Ek{;ﬁﬁ@%@ﬂpbg 8@'0{) v}a@ applied

t hi cknesses were condu a support

.by d@hlen I@E‘ﬁﬁf’aff&ﬁkh@él | Vi 4% md St tEQnéparent electrode

rreasurerrent tabl e nade of stainless steel, a Di gi matic

1ay i g8t rmiciPrlSy g M EHi@JXI?eséJB@d}“EB tg\gﬂie sﬁ&:f&é %@-nstance

was set and a sanple to be neasured hori zontal |y
of Bhaced si@i 43 lahOniyhe %éaﬁ@ﬁﬁwaﬁ{@]bft @bbetoaﬂﬂL Except
thereafter a probe was silently lowered to the tab
usiagy @hi®asunspartener pootednib iflilmt i eimie $henBps lﬂjﬁ.ﬂﬁi’( layer
was perfornmed five tinmes. Regarding thicknesses of the
and thersranspaeent edboerofletlayes dridesingshéa@ephaspleor (ZnS:Cu
nmeasur enent val ue excluding a |argest value and a
phospablresprodiced Mppthedbitenddscrkibedsesample 20 shewitch
~_in ranges of respective neasurenent values. Mean
illgpghagdngibnshedt slascpreduard einbhsuledosihg xanpled . This
the thicknesses of the films. [0071] Regarding
swijtgiht i dlumima it Elofhaat Bras isadbiectrd B Wiredategadescribed
i ghted under conditions of a voltage of 100 V and a
chagpEkgEREYiCHf eUDNIELI™ a dark place of 10 |ux or
| oer _at roomtenperature 25 in a normal humdity, and
Exagﬁéenﬁﬁute | at er |ts Iun1nance was neasured by a
i meter CS-100 by M nolta, which was taken as
[00FRa”] WERPEPt RERTRGHES PR ITH Y FnlIROSEEFoRE 6 Bn-and a

durability an [ ng)act test of )
um on a transparent protection film on an

EL sheet surface in the above-described example 1, a switch

illuminating EL sheet was produced similarly to the example 1 . The

padswerearranged respectively at center portionsofalightemitting

portionpatterncorrespondingtoswitches. Thisswitchilluminating

EL sheet was subjected to the later-described characteristics

evaluation.

.Example 12

[0066] On a transparent protection film (made by Toppan, product

name: GX £ilm) having a thickness of 12 um and subjected to damp-proof

- processing, a base material film having a light adhesive layer (PET
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the center of a light emtting portion was perforned
wth a condition 31 of 3N, 180 tines/m nute using an
ABS resin stick having a dianeter of 1.5 mmwth an
edge being processed by radius of 0.1 nm and the

i npact test was repeated until the inpact position

01355 i S S L o i
base? Ig& acts i heg%g%gthg&@dﬁg_es%l%ﬁé%élh %fb‘J’lé %ﬁé{‘%;%al , aswitch

ki edléfn BT e‘iaesctgf??ﬁﬁé?ﬁyeﬁ‘l&%?ﬂ%  PRb FraBTE #nvote
that, g{('u?m &g%ﬁﬁﬁ% S{B& %Il f@nﬁ%fls}llegk% Ppgf&é&ﬁgfilm
(madsé 'Eé) %fwlg?anl, @!Egﬁﬂ@t' Roafid ] G rf&lhj,ahh{?ﬂn §f1:1?1fbkn@ss of 12

on a netal s eval uat ed

pm wg gﬁa l%clhfy r'tncg?(%( madelrbe){:@g_ggﬁl oﬁléémﬁgf%(gﬂeﬂf% angf:@ﬁﬁ@@ name:

' EEA)‘ i ng%%l&%@' tnerdbd afﬂﬁ@&@ ba' 98hynatifyg by means of

eel i ng was heavy .and deterioration was

: theﬁ%‘%:%ilﬁh@d tpis Rwitd 1iaHuRgnbeehyNBL Velseet was subjected

deteri orated and not sensed. 20 32 4-i o s4 0 ow LI-4

" to tHe QdtertQeddrfibeaMetaractbhiyeias fevaluhtiosd d a d a

ddd 00 'A(D}) IA<MtylL Ln NNMMNTr-I Nr-1

Compdrdtivd Bxamplellf 4 Ny roro Lr) ro OP . 04Nr-1
rou

[0067] Except using a PET film having a thickness of 9 um for the

transparent protection film, a switch illuminating EL sheet was

produced similarly to the example 3. This switch illuminating EL
sheet was subjected to the later-described characteristics

evaluation.

' Comparative Example 2

[0068] Except using a PET film having a thickness of 63 um for

the transparent protection £ilm, a switch illuminating EL sheet was
produced _similarly to the example 3. This switch illuminating EL
sheet was subjected to thé later-described characteristics
evaluation.

Comparétive Example 3

[00691] First, ITO (indium tin oxide) was deposited on a polyester
film having a 'thickness of 75 um to produce a transparent electrode
film. The transparent electrode layer constituted of an ITO
deposition film had a thicknéss of 0.1 um or smaller, surface

resistance of approximately 300 Q/0, and light transmittance of

85% or higher. Except using this transparent electrode film (ITO
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later—desérlbed characteristics evaluation.

BON'—""
o

[0070] Initial luminance, clicking feeling and keystroke

durabilityoftheswitch illuminét ing ELsheets of theabove-des cribed
examples 1 to 12 and comparative examples 1 to 3 were measured and
evaluated as follows. Constitutions of the respective EL sheets
are shown in Table 2. Further, characteristics evaluation results
of the respective EL sheets are shown in Table 3. Then, measurement
of thicknesses of respective films and applied film thicknesses were
conducted as follows. On a support table arranged vertically with
respect to a measurement table made of stainless steel, a Digimatic
Indicator (made by Mitui:oyo, product name: ID-cll2B) was set and
é sample to be measured was horizontaliy placed statically on the
measurement table, and thereafter a probe was silently lowered to
the téble as a measurement origin and film thickness measurement
was performed five times. Regarding thicknesses of the films, a
mean value of three times was taken as a measurement value éxcluding
a largest value and a smallest value. Applied film thicknesses were

shown in ranges of respective measurement values. Mean applied film

“thicknesses were measured similarly to the thicknesses of the films.

[0071] Regarding initial luminance of an EL sheet, the EL sheet
was lighted under conditions of a voltage of 100 V and a frequency
of 400 Hz in a dark place of 10 lux or lower at room temperature
in a normal humidity, and one minute later its luminance was measured
by acolorimeter CS-100made by Minolta, whichwas takeﬁ as the initial
luminance. Regarding the keystroke durability, an impact test of

the center of a light emitting portion was performed with a condition
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[06721 Regarding the clicking feeling, a probe' having a diameter
of 1.5 mm is contacted on the center of a particular metal dome and
weight was applied vertically to click it, thexeby taking clearness
of clicking feelinc;:; when pushing and returning as the standard for
clicking feeling. Similarly, a chaﬁge in clicking feeling when an
EL panel _waé placed on a metal dome was evaluated by sensitivity
in the order of fewness of deterioration such that “A” = clicking
feeling did not change, “B” =clicking feeling did not change largely,
#“Cr = clicking feeling was heavy and deterioration was sensed, and

“p" = clicking feeling was deteriorated and not sensed.

32




o Z W -
. o NId-
oo - <
— N
> %OIO
O -.Ivrlr
. +« ITAO0Oo
©
>0 Oo0oOH<TO
l—_ = O
7o wd
- _
A.nuI.V.CﬂU“NAU
- - o c
I.YHVVHV =
2« <A
— X"Foz5
OtZ®D-Ho0ocC
pO &rL
omxo,
r4G OANI
om<s D o,
1 ] A O
< NS D D
A <
NOD —~M
= Y9o
TWOx <
— =0
IaXNrH o
Ao WO x== "
— _W o
- oo ©
— < —_ O
0O MO O O«
— - v -0
IOE03r4O
MW “NZ X“N ~AU
T ~ IT
) —~ @© X o
ST+OxZ<o

23

- rowdTod T e1durexyg

¥ €61 ON ON 6 008 O%F Q0% ¥ 01 7| earTzonpuod | sarieaedwo)d
. ' rowdTod

AR At £°6l SS9 X ON *Z71 008 01 006 | ¥ O3 Z| earjonpuop | Z1 STAwWexd
: , TewATod

A €792 ON ON cT 008 03 00S| ¥ 03 Z!| sataonpuop | 1T oTdwexy
TowATed

iR £°6T CN 824 ¥e 008 ©1 00| ¥ 03 ¢ | eationmpuop | 01 @Tdwexd
aswATod

Pyl £'61 ON ON e 008 O3 Q0G| ¥ 03 7| eaTyonpuocp | 6 2TdWeXH
) TewlTod

ARA £'6l ON ON A4 03 Q00T T 03 saT3onpuoD | § STdwexy
TewhATod

kA £°61 ON ON 0S 008 02 00G| ¥ 03 Z| eatzonpuop | ([ oTdwexd
TswiTod

ANAl £'61 ON ON ¥ 008 ©01 Q0S| ¥ ©3 ¢ | =ATIONPUO) 9 ar1dwexy
TewdAtod

9°6¢ L €T ON ON 4} 008 03 00S| ¥ ©3 Z| earjompuop | § erdurexg
. TsuwATod

9°€ el ON ON A 008 O3 00G| ¥ ©3 7| saTionpuop | § Srdwexd
TewATod

€°%1 €61 ON ON 21 008 01 00G!| ¥ 01 Z | saTjonpuop | ¢ oTdwexH
- xewATod

9762 L"ZT ON ON 21 008 01 006G | ¥ ©3 Z | earjonpuop | z S1durexq
TowAToed

A €°9¢ CN ON 4" 008 01 00S| ¥ ©3 T | eataonpucp | T oTdurexy

(2) xsbxet (urri) q0u Io |
0 um $°GZ | IsqsweTp | 3STXS| 30U IO (umi) (r1/85) (i)
Jo oTo13xed | @ToTaIRd I24AeT | 235IXS SSPUNOTYY | @0UR]STS2XI | SsSalu
Jo oatey Ueal Jooxd | xsheT WiTI 20eIInsg -~3yOTYT TeTIo1el
zoydsoyd T3 —dureq | auswbTg | UOTID20IL Iafe] apoIloaTs Juaivdsueil
S122Us TH JO UOTIN]TISUOD

[z oTqe1]

[gLo0]




Pa 4 UQ
-rl Nr mro
riorl rl rl

.14 O U LQ Pa

C% (D >>u

23

O0Oit
ri ONroqgq~d P 40 Hz
ri >"'>D
rirl rli

QHO4 r-1I

ri

ai OM Mi z)
"OWWa) a) a) a) a) a) a)

04 -t

11 2 NN2 NNNNO co
m+) a)
-u R NNNArl

Q Qi
i

In YJON 00 O C

UQi
-ri N -.
P 4-

al

rNLNnCD LO OGoooCD NoO o oO VI NN Nua O4J 0 V Ln
NM-It

OO aNO2vrl

WV a'

"DNW4J NN NN Ln
ri

a) a) (1)

-r4d ti

+) 0Om"~a) N-P-gw a) >

¢ orduexs
XL  _  10979p 91NUTW ST 10P YOeTq =« »(0g 01 )a a 001 saT3eTedio
mw.k H — c m — ¢ oTdurexy
vobB.ola=8, (o3 00e)¥ 2 0L saT3exedu0D
o “M Focogc 00 usyorq WITF uUoTI0a301d | 1 orduexm
S 0P E = c ?ipeIBIEoInUTI SXTT 30D YOBTq =x «(001 01 )a ¥ oL saTqeTedWO)
< op-a2cc8oD-_0 (002)¥ d 0L Z1 sTdwexy
© 5 S S 0._sw ped buTpnTout (o0Z2)¥ 9 LS 11 oTduwexd
S -4 Ha\nmﬁbemwmmmmop anNp pesSeaIosp SOURUTUNT =x (00Z)V¥ ¥ *06 01 oTdwexm
< °F —suaryaod_ATdeins 1omod Jo soITm STYNOP (00Z)¥Y Y 0/ 6 oTduexg
S_P S O o AOSISD SINUTW SYTT 0P AOETT =x »(00T)D ke 0L g erdwexd
X-p=_ B88c-0 (002)¥ d 0L L oTdwexd
=Y, L.mrr.nbd {002)¥ v 0L 9 arduexy
> —cc W&M@P O3INUTW OYTT 0P 3OrIq =« x(001)D v 6v 03 oy | & orduexd
'S oZo8ve o (os1)d ¥ 68 y_oTduwexd
S oTodZ0co oo (os1)d ¥ 0L ¢ oTdurexy
s e~ "X T o (os1)d ¥ 59 z e1duexs
— 2T 25" 21385er oanuTw oyIT 10p J0eIq =« «(001)D ¥ LG 1 o1durexyg
CTo[DgdcE" v .— (sswTy UOTTTTW) (;u/po)
Z mk 23 > 2 m o mm A3TTTqRIN butteey | soueutTun
== 525 m — S g 910N _ ayoxaysia)y buTyoTTD | TET3TUIl
oT =058 329Us T4 JO 20URMIOIIDJ
O o« X f———— (@)]
T ox2BI.TRS8 [e o1qex]  [7Lool
_exxgee e
“o¥25525-5E
—c 2%CZ35-cB
_o¥z 299090 *poppe sT a2deT Jooxd-duep ' = &«
g EE S © ¢ oTdwexH
- ° %ﬁﬂ S 0= £°6T ON ON GL 00¢€ I°0 O3 0II saT3eIedwo)
TewATod z ordumexd §
i Y €61 ON ON €9 008 ©3 Q06 ¥ 04 ¢ BATIONPUOD. mb._.ﬂ.mhmmﬁou




10

15

20

25

- seen that the transparent protection film having a
t hi ckness smaller than 10 measily breaks, and thus
cannot "satisfy required characteristics for hitting
durability. In the conparison exanple 10 2 using a
transparent protection film having a thickness |arger

o, 50, T, SRyl L e L0 (005 SRS woing

the BFaBFEREPRAP-ACE HIAE ELLL Reui e thaCBRanp Szt Enan 10
using an I TQO el ectrode exhibited | um nance as high a .
un JHERGAHENE I G kNG el Rech ™t VP {aRSRATSD BT ar FetLon

.-l i cki eel i ng. and ke r.ok rabili i r
£i1, 585 Bloth by SuBRTo R e S o i b o B 15 e
of. the_ex . r I I 9 4Gl GKi ‘
cobddt g SARR D s 8L bre B aBebriRg e o Sl peeing
f. at st .0 1.1 ' the i t .20
porficll ishtane cBF s ot foReLY i fet [Raple) GRle #lcan be
. ek g or
B L e s P R g
e [ t ort.l i LI '
e B e L A e g ShRPe L e Rired
characReaekigal fdiSRitt NeGrMatIakR. Nare¥R8 ddn@irident 8fample
illumnation source of "a 25 key switch. Also, in the
2 uSxagRl efarsgarht pRet&ct Lo1P £i ImMavEhgCoahseknphsdphefer than
particles are renoved by sifting to control the nean
60 RS Buehkei16t3mEt ehted @10 ibA {iMees A8 sshikdPbZIhB impact
and the ratio of coarse particle constituents having
tesx,pbuti ¢tecah dnetsererofthdb. 4hm ol idleimperfecd5Sngodber88ses and
or less by mass, it can be seen that the |um nance of
thusheotEsusthasle iforf proakeicaipusved The Ebrglwatd ofp thgeexample .
-exanple 1. [0077] Moreover, it can be seen that the 5
3 ueiagpie Mthaleatrode eysiteited dampoarse Agppighwps h0 cd/m’,
are further inproved in keystroke reliability. 5 The
butekagph berparashalt igranpogehtadssd iakingdiral ing ardkaystroke
the pignent _layer, but its practical characteristics
durgdd 18&Y; FpeBieed bERe® oFWikHe pi gnent |ayer. The
exanpl e 11 has keystroke reliability inproved fq{th?r
[00g It heOpahle ¥diek hand, theckl sthasts siahpeSx@mples 1 to 12
li

htin -
. are a]ql excgellent in clicking feeling and also capable of obtalining
the durability of at least one million times by the impact test.

In other words, the EL sheet of the example 1 is excellent inclicking

feeling, and although a non light emitting portion like a minute

- black dot is seen in a keystroke portion by one million times of

“keystroke tests, it did not stands out in appearance in practical

use, thereby obtaining even light as the illumination source of a

key switch. Also, in the examples 2 to 4, and 6 to 9 in which coarse

.~ phosphot particles are removedby sifting tocontrol themeanparticle -

diameters to be in the range of 10 to 23 pym and the ratio of coarse

particle constituents having a particle diameter of 25.4 umor larger
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tests were perforned with drive conditions of one-side
wave 200 Vp-p, 10 600 Hz in an environnent of 40C and

95% RH. In such tests, normally the conductive

pol ynmer disintegrated to cause failure to light after
approxi mately two hours, whereas the EL sheet of t he
exanple 12 |ighted norrmlly for six hours or ?ﬂce 'of the

to b @0fhes LassnhE B i r%aaltldoehg@@n ERANE Hﬂalﬁl

gh-t enper at ur e, Iwhumdlt ron
EL W%%}ét#ﬁn%ur K égls’F8V?9 F% Aa %example 1.
illumnatin EL sheef accor to t he _present
{007 B ontEHEoBer GER G G660 e Caa PR YAcd FORL 7Y P SYstens

o 3Pty Vo 4850 b
The Féﬁfﬂ&@? o %ﬁ@g‘aﬁf&%r SertgRafalk By dad 1 Bht pidment
lay%lét b d: % t%?a[lec%@{co [£1cpll) c%\é\”r&gpléé | RAL PG Hredteled on

resent irnvention is e fec Ive as a

the hlaﬂgm? g?g%% . cé)ﬂ{rl 1k gtas Q(ety%\e"rﬁﬁg re’I_[l:Lr %g.?c'itytjﬁ@roved

um na rdin e present

furf:ll? ‘Eﬂesﬁgﬂ%e @‘Bgetﬁ 'Ef[;nghee@n@f '&@éﬁﬁfnﬁf@tu n llghtJ_ng

|a i1t licking feeling, and so fort

tes{:Q ek blgdr-aahed wiH 4hivee6RA I Nond orldiR-RidRaive 200 Vp-p,
Invention is effective for various

e C Y
coofPE LB Ao S3 o, WSS BBy

the To@GUcthaxigdd yielr @ i refidridtee mt:taew fednuespontiggt after
to a switch, conprising: 5 a light emtting |ayer

apphéwimgxdly ﬂlft@ﬁ@ﬁﬂs pAetest ehew sHeetas £t honkanped 12 1ighted

di spersedly in a dlelectrlc matrix; a transparent

norRa EDY rfodes Laysiurar oarngacyead ,oagda:ﬂusg it vems tconfg rmedcee have
of the light emitting |ayer and constituted of a

a lowgdlife vim highyempet@tarey ansgarmmiditgt egvigenfienin.
arranged on the transparent electrode |ayer and
havi ng a thickness of 10 dun to 60 m and

Industrial Applicability
[0078] By a switch illuminating EL sheet according to the present
invention, when being used as an illumination light source or the '

like for a key switch, wire breakage.and failure to light due to

keystroke stress or the like can be suppressed repetitively without

impairing reliability and clicking feeling of a key switch or the

like. Therefore, the switch illuminating EL sheet according to the

present invention is effective as a light source for an illuminated

switch. Further, the illuminated switch according to the present
invention can be made thinner, and is excellent in reliability,
clicking feeling, and so forth. Thus, the illuminated switch
according to the present invention is effective for various

electric/electronic apparatuses.

36




10

15

20

25

a dielectric |layer and aback el ectrode | ayer which are
arranged in order along a non light emtting face of
the light emtting layer. 2. The switch illum nating
EL sheet according to claim1l, 15 wherein the EL
phosphor particles are constituted of ZnS-based EL
hosphors. 3. The switch illum nating EL sheet

WHAECE&%W% M%aim2, wherein the EL phosphor
particles have a nmean particle dianmeter of 10 gmto
23 pmand a particle distribution including 30% or

hrlj‘ °t2 ngP gﬁwn%.srha%lgﬁ?nrlsrﬁtagc}i gphi J@%@@gﬁl@%}és@(ﬁc‘e) sheet
e e L R L
o AR ndS Lo PR IR 28 KAk P e Ot nsen

_arepE8HH§fﬁed‘5&£wp§r§8ef5ca&3?Lﬂ%”ﬁi%h@&%f?@%a&aﬂ;ng_ l'i ght

transmttance o i gher and surface resistance

- of 500,-Lhs d}féf?ﬁ’v@iec’éroa—@ @ a9l anlgeli RAHd 89 iBht emitting

sheet according to claim1l,” 37 wherein the EL
facBN@EPHIE D@t @hq%t&algelayréﬂrmxprc@ﬁlfstqeateagoff@rcmﬂuctive
on a surface thereof. 6. The switch illumnating EL
pol§heet according to claim5, wherein the danp-proof
coating is constituted of a metal oxide 5 filmor a
met & dlahpdeehi! profecthen sfiilnc hrirhhgetinahi tige Biransparent
sheet according to claim5, wherein the danp-proof
ele€02bHEU ApSr aredHaViidgNal RhgkRAESs 0bf 10 Judud téd Zuymand
8. The switch illum nating EL sheet according to claim
3, ddiahartaiiv ldweesand ebacklelecnabieadafersthdeh arearranged
exhibits lum nance of 50 cd/nR2 or higher under drive
in ol alomg aoiora light sagel tafingoface/ofiritheal L gl gavidf 16y layer.
400 Hz. 9. The switch illum nating EL sheet accordi ng ) :
to dai e switch illuminating EL sheet according to claim 1,

wherein the EL phosphor particles areconstituted of ZnS-based
EL phosphors.
3. The switch illuminating EL sheet according to c¢laim 2,

whereinthe EL phosphorparticles haveameanparticlediameter

of 10 um to 23 pum and a particle distribution including 30% or less

by mass of constituents having a particle diameter of 25.4 um or

larger.

4. The switch illuminating EL sheet according to claim 3,
wherein the EL phosphor particle has luminance of 80 cd/m?
or higher under drive conditions of a voltage of 100 V and a frequency
of 400 Hz whén an EL element is produced using a transparent electrode
having. light transmittance of 85% or higher and surface res.istance

of 500 &/ or lower.

5. The switch illuminating EL sheet according to ¢laim 1,

37




10

15

20

25

wherein the transparent el ectrode |ayer constituted of
the 15 conductive polyner has a nean thickness of 0.1
.mor larger, and surface resistance of 1000 Q" or

| ower and light transmttance of |less than 80% 10.
The smﬁtch illumnating EL sheet according to claim1,

furt .
o RSSO S S DR PRy Af-oroo conting
forhedBal ed, $WekChnLepaREi Sing a switch illum nating

EL sheet according to claim1. 12. The illum nated
SWi t gh agger swmecholﬁlﬁﬂlrﬁa&n ARMEHdSH aeco%élﬁg% @Rin 5,
mechani sm portion; a key top portlon whi ch oper

the guetebn @@%ﬁlﬂn@yﬂééﬁhlngﬁ cbist $¥ht&H of a metal oxide
i1lumnating EL sheet arranged between the switch 38

firmechan g@taar hiekidedrihe. key top portion, and
illum nating the key top portion. 13. The illum nated

- switgh aaner sivhgch ol Kludifatdng Mheiidt hBeoswih§hto claim 5,
~mechani sm portion has a dome type novable 5 contact

poi nwhandim tfiexddmpoppboirdanged bas aa mebst £alw thli4kness of
An el ectroni c apparatus conprising an illum nated
0.1swimt ¢lo acamrcding to claim1l. 15. The electronic
apparatus according to claim 14, wherein the
el ecBr onCbeagypital sl immiaatibyl BL cdwmainacabirdnng #® claim 3,
apparatus. 39
wherein the switch illuminating EL sheet eXhlbltS luminance
of 50 cd/m? or higher under drive condltlons of a voltage of 100
V and a frequency of 400 Hz.
9. The switch illuminating EL sheet according to claimll,
wherein the transparent electrode layer constituted of the
conductive polymer has a mean thickness of 0.1 pm or larger, and
surface resistance of 1000 Q/0 or lower and light transmittance
of less than 80%.
10. The switch illuminating EL sheet according to claim 1,
further comprising:
a back insulation layer arranged on the back electrode layer.
11. Anilluminated switch comprising a switch illuminating
EL. sheet according to claim 1.
12. The illuminated switch according to claim 11,
comprising:
a switch mechanism portion;
a key top portionwhich operates the switch mechanismportion;

and.

the switch illuminating EL sheet arranged between the switch
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mechanism portion and the key top portion, and illuminating the key
top portion. |

13. The illuminated switch according to claim 12,

wherein the switch mechanism portion has a dome type movable
contact point and a fixed point arranged on a substrate.

14. An electronic apparatus comprising an illuminated
switch according to claim 11.

15. The electronic apparatus according to claim 14,

wherein the electronic apparatus is a mobile communication

apparatus.
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