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SW TCH | 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
switch and an el ectroni c apparatus using the same.
SWIBGH KGrSRHAARING) BL [ BRI ANR &L LB INS TESFU AT SR ANGhELECTRONIC
apparatus such as a cellular phone , PDA and the
| i ke, a CD pl ayePFPARBNDSpValler THE sTME t ape
recorder, a renote control switch, or a small
el ectric/el ectronic apparatus nounted on a notor
Tecﬁehi c%eE,. iJrl um nation of a switch portion (such as a
8yt Stdion) of a key switch is performed. As a

OO\ML%?Eth ggur & s]é%tpgil{r%gﬁl%? rflﬁ‘&%g] g%afgﬂf)ﬁmgltl %rlliurrhinating EL
shebgl H&@@o@f&&ggﬁgégkk lE?uﬂMlkElé bag oy LE%ey switch, and

opt ed n na
an §iil&iﬁ£r¥'§€ech%¥«'1r&%haa58 ect@oﬁ\f"ctg JES Wing th same.
portion such as a net al sw t ¢h; su rat hd

an LED as a |ight source |s generally used.

I ncidentally, for 20 nobile communi cati on apparatuses
BackYeBuag @-€el | ul ar phone and PDA, there is a strong

demand to nmake a key switch thinner, and therefore a

[00DED canfaimdig 1 ¢eiglach ditden ﬂ@aﬁéﬂﬁpsuéicgé)é@erlqwﬂ@mone ,

common structure i s such that an LED is arranged at a

PDAs®EpAIthiel Pos) td QD plaper A akeMDtflR @] a8 shiXhape recorder,
nmechani sm portion, and light fromthe 25 LED is

a rehdfesecthtiroli bvilbthate themkeY dlertpardclrdtidniecipyaratus
from the periphery. However, since the conventional
mounkedmmat nonor statuictlyr,eil sundhatidmurifnat switdh @ortion (such
i nedi ately under the key top, there are problens
as ayel topapoitidn) diffd kewlawittohi 14 prirfiatmetihe Ay 14 ghapsource
portion evenly with adequate brightness, and that the
forssugle @ éllpaeoaeedtsnidich fooeaich m thelystasmthrt cifsa key
_proposed_to use an EL sheet having
switch'is illuminated, generally a light bulb or an LED is adopted.
[0003] For the illuminated switch, a structure having a key top,
a switch mechanism portion such as a metal dome switch, a substrate
and an LED as a light source is generally used. Incidentally, 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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an el ectrolum nescence (EL) elenment for the Iight

source of an 5 illumnated switch (for exanple, refer

to patent documents 1 and 2). The EL sheet is a

pl ane-1li ke |ight source and has characteristics such

that it is excellent for saving space due to its |ight

wei ght, thinness and high flexibility in shape, and
LOPIRATHAON PYeRAY Widh pdemratebnsahpresn, ansushat Rdemstructure

sheet can be arranged directly between 10 the key top
becgmgst hei@et al done switch. According to an illuninated

L tch_using such an EL sheet, it becones possible to
[Ooﬁ\fa\nl] uni FA 1S adRptoplE rbinBuamedicst EPyusmdEt Bt sheet having
an bYSbolirbitToanc G| HGRERG FOR Thgnt Lebbreeier of an
11 A T b B BRI Fonte EOnAULFE By fRguments 1 and
2). PSR sREETOL B L B YRS MR GO0 B co
e T R e
e S R 0 g ool LRl Sld Rl PLSRL 0w over

SS O sheet .
conk(RF6loh N ane@NVentimnahdek 8h8ete DSNBIRI YiirBcEil Metween
made by depositing or applying I TO (indiumtin oxide)
theOke @ tPBl 31e$trle héti dMnlchsdi t &h CKRRSS rofi ngSt MNa@ i1luminated
| arger is used as a transparent electrode” film A
swidepossimgl fudim=ef EL.TEhbas, h@hdddis toarsHItkt 8CE]l BRffinate
hi gh 25 conductivity, but also has defects such as
a kbyeakp nfireasinyediyateixt eimsiegnieontracti on or
increasing its electric surface resistance due to
[00fBEhanks allestrBssd abdvent thAcEDr dhegtyisi tonsidenedled be
that when the EL sheet is bent due to keystroke
effertivs afrani dlweynatopgn 129kt spackei ® e keyatwdd dhn afiowever,
| TO el ectrode, which easily causes increase in
accppding div amilies ol esPbr takaye and domisligegatdons conducted
iIlum nate. According to experinments conductedbythe
by tiebeasenhiavesitoafdotthés sevepyedndiatasonyenheonal EL sheets

thi ckness of a base filmof the ITOfilm it is :
have weak points such as failure to illuminate after a short period

of time due 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 tin oxide) on a polyester film

. with a thickness of 75 pmor 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/contractionor increasingitselectric surface resistance

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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5 possible to suppress for a certain degree the

failure of the EL sheet to illumnate, but in this

case reliability and clicking feeling of the key

switch are inpaired. [0007] Al so, the present

i nventors have consi dered of making a transparent

el ectrode using transparent conductive paint nmade b
a crpgkdi SpeRSrage ﬁﬁrﬁpﬁf@ﬁﬂ-e@bﬁ@@@t Wia cheRddrl ystripassincrease
., I TO in insulative resin. Wien a transparent el ectrode
N rEGEFLRRCE of B u G PTOAKaLRt angr fRrkéureKkEe jilyminate.

ossible to suppress faor a rtain degree the failure
AcC PP Rg B BRI G S FPPEHFRSE BY THIRP RPN TR tRigathers,

vy LOSHERSIAR TS ARFARGR a2 LR 0,81 GBI RAE 10 e 1
oosh L5 030685 30 APELLED, LM, L0 00 LMD ey ancer
i i fficul : - ot . ' . N .
co Ly woho B SRCecLbe By sl i By R0PBing

of LhANRPAr &Pf & 6Cld 0de,Jdiaygr, stiffens due to inclusion
of i '

inorganic particlés such as ITO It 20 is found

[oodhat ahls®f {He3RGRAtLEnR£BYSE Wdvd MRS NEF making a
clicking feeling. Further, a problemalso arises such

trahbpdrénd| ddcdidd aisiaht @Baﬁ@@&féﬁ@d:d}ﬁidd‘t@_v%Lpﬁtﬂﬁtﬁtmade by

during illumnation ina high-humdity environnent.

dispO0O8)g By drlaawent conhdine: iafopewaati angdapat®itin insulative
docunent 1, it 25 is described that a slit is formed

resab. aWhesi & iteanabangnardeeiraele phpsy i soforndtet8ingame paint

switch of an EL sheet, thereby inproving a clicking
or tharlidter iist iic. pAlssablentt heupatesd facunmertrtainatiegree the
illumnated switch is described in which a
failve@eopdaheiL sheet rodd lumimatehibeit dige ts thadediof increasing
formng a transparent electrode |ayer on a base film
thickness mud hurndingoie stige tcamdkentEe tegimtanya vange of the
portion is formed inside a switch operating portion
trapfPiHeRt ¢dretspdpeio beBovhrefishantas@raapppbed tfddm thereof
filmof ITO for the transparent el ectrode |ayer, and
stiffers fubthlsticw gednwrrelbraarRag@nendlarge. “Therefore, it

is difficult to produce the EL sheet using a thin base material.
Evenwhenusingfathinbasen@terial,thetransparentelectrodelayer
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
oftengeneratedon the EL sheet duringilluminationinahigh-humidity
environment.

[0008] By the way, in the aforementioned patent document 1, it
isdescribedthataslitisformedatapositionalonganouterperiphery
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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increase in surface resistance due to the deposited
filmof ITO are not solved. [Patent Docunent 1] JP-A
2002-56737 (KOKAI) 10 [Patent document 2] JP-A
2004- 39280 (KOKAI') Disclosure of the Invention [0009]
. Enbodi nents of the present invention seek to provide
15 3 MaMS chYi UM Hai R TEPaHEE edspaBiosieotayepeni @ Pesieyfilm,
. S ressin ire bggakage and failure to Ilght due to, ,
s @5&% K $apFt REY PRe B LREDE PHPEFERAgPOTEion is
rel iahility and clicking feeling of a key switch
folfih BTG RuoBASHLL N PRPERERAS: BACCEPENE SOt BatgRe shape.
e ki 0 key _swi tch. odi of th pr esent
sotioht (S oheR fotsPHRr Gatar il (ih ntect S Lo F AN barent
I ' re g d Bl to |ight due t.o
el%g££§$%m%£§?$gs§5§y€53Qtﬁ%%Pﬁ%%$aF§“%hgﬁiég%%% %ﬁ??&ﬁﬁe and
ind AL 10 s'h;eclf'a%@ EEEXS@QHCE' §GE1 09 tlﬁe%éﬂ&%it%'zid f39m of ITO
el ectroni c apparatus using such an ilTum nate
arSWM3€ho Ay dP010] According to a first aspect, there is
provided an a switch illumnating EL o
(el ecbrekHii DesGRBRE) 13heetahaviong s& 737ghkokamt ti ng
pattern corresponding to a switch, conprising: a
| i ght peaehti Agchayat bavirpgnEkophosphen Rabikiaghes
which are 5 contained dispersedly in a dielectric

Dismtgduge Wierithe Racdhtofont he EL phosphor particles
have a danp-proof coating forned on a surface

[0GtHEr eofEmisndimmersparehttled gqoteode: | ayesniat srangesdk at ongrovide

alight emtting face of the light emtting |ayer and

a cosigitclut edl lwiire tongudl vehpaltyneepabler anSpargmtitively
protection filmarranged 10 on the transparent

surgrRasioue Wiyer bndakagermgdafahlekatsed ighti®ie micok&Pstroke
m and a dielectric |ayer and a back el ectrode |ayer

STEGfi T h cdr Bharlidisgedthaubridera bl brg re ldekliign  enilt t¢hicking
face of the light emtting |ayer.

feeling of a key switch, when belng used as an illumination

light source or the like for a key switch. Embodiments of the
present invention seek to provide an illuminated switch in which

wire breakage and failure to light due to keystroke stress or

‘the like are suppressedwithout impairingreliabilityandclicking

feeling, and an electronic apparatus using such an illuminated

switch.
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[0011] According to a second aspect, there is provided
an 15 illumnated switch including the above sw tch
illumnating EL sheet. The illum nated switch
according to enbodi ments of the present invention

i.ncl udes, faor exanple, a switch nmechanism portion, a |
Lodedy t oRHEFER A %@&%@%@g% 'S e RTAFERSR $hp switch
B0 Ehe GhiE AR o1 SHeghd THHE Ty s Liant

R ti d._illum nati the key t ti.on.
G R PSSP E 6 R TR b ot ey & T proVited 2

. r.oni i ncl udi .
Ll R PER AL R 20 IS BR8N Seran wpacn e
con[t%q:h%Jd [dﬁls%'erge.dﬁl inla' %i%l%ﬁﬁ%"?@ﬂﬂﬂ]%l v}ﬂe%idi each of
f r of an i

showi ng a configdration exanple um nate

theSWIl GAMIHIG Ba3Wilak s Dddd Widatd g Fle %l?aea_%ting formed on

according to one enbodi nent of the present invention.

a shffSce2ih&Et&s 2 d S rAnRiR-adrewiseeirdget NeysWi 4 £hanged along
illumnating EL sheet according to the one enbodi nent

a 10§ht henipresenFacBventihenl i fheremi tiothd g refhdtdditstituted
face side (back electrode side). 10 [FIG 3] FIG 3 is

of a conssciseed irylaimant ew takespakreng pRofeltibnerilm arranged
FIG 2. Best Mdde for Carrying out the Invention

on fbel8tateperaat telecarodsiiodia®indhatiagpaesebtkness of 10

invention will 15 be described. FIG 1lis a
um tpo$s-pret andad Jieleshoint NDapsthemdtd badit ralcdaodd layer
an illumnated swtch using a switch illumnating EL

whisheetrecassopoiord Lo ondeenbbdihgeatnof lhghiprasenting face of
invention as a light 5a source. FIG 2 is a plan view
thesddiohd ©Fé tdiinocHavetum nating EL  sheet according to
t he one enbodi nent of the present invention from
[0011] According to a second aspect, there is provided an

illuminated switch including the above switch illuminating EL

- sheet. The illuminated switch according to embodiments of the

present invention includes, for example, a switch mechanism

portion, a key top portion which operates the switch mechanism

portiocn, and the switch illuminating EL sheet arranged between

the switch mechanism portion and the key top portion and
illuminating the key top portion.
[001la] Accoerding to a third aspect, there is provided an

electronic apparatus including the above illuminated switch.
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a non light emtting face side (back el ectrode side),
and FIG 3 1is a cross-sectional view taken al ong an
A-Aline in FIG 2. 5[0014] In FIG 1, 1 denotes a
key top portion having a pressing projection portion
2, and corresponding to respective keytopportions 1,
Brifph diesionetiype & P&k heghani sm portions 3 are
arranged. _The_ _sw tch nmechani sm portions 3 each have a
[O%rde typElRovaBbl ETontlacdts FpoidRs 4 @t i kedieontering a
int 6 arranged on a_substrate 5. Then, 10 by .
co J&%ﬁ%‘&%@%&%ﬁ? Pl ot abtlyeinated pyiHeh prekrg my switch

., Projection__portion 2 of key to ortion 1, the
L1 BT R Rk SATPbAGIF B g BoraineBPBRABRRY %ihdhg Ressent
inééﬁgking feeling is obtained. [0015] Between the key

topEﬁg}Tions 1 and the switch nmechanism portions 3 as

scy abpove, a i il Tum nat i EL sheet. 7,1 5.
[F%g' gz;]r E%e‘dkbgslsa i%ﬁ% S%Euelf%es‘?eolrnq Itiqg?n' %Véjttf%é e kEgAting
' . h . 0 in_Fl 2 ..
B R R
frai bt d el e 0 '
[ gw?gédm%r%g{ﬂndg rHIn{z;LytetrSll ﬁl%, a di %Iﬁeect !rl?accélf a%%c‘ll%&%n%l%é) ’
[FIACK ) eFeC! rode 4 anefsslasddt Qi der vhem acbh Ol o8t ADE 1ine
face side. 20 In other words, on a light emtting side
in mad face (light emtting face) of the light emtting
| ayer 10, the transparent protection film8 wth the
transparent electrode |layer 9 being forned on its \
surface is integrally layered and arranged. The
Besttr dnglzarfert Casdmacitrrpdent aytesr hventardranged in cont act
with the light emtting 25 |ayer 10. [0016] Al so,. on
[0Cd Hon [Hegleti nerfittetri, ngn sintte dimiem tf af e henore déghtinvention will
emtting face) of the light emtting |ayer 10, the
be deeteched c |Ferl il cxobermedthbynbawddwnghowhngdai odhematic
i norgani c oxi de powder having 6 high reflexivity and
stragfigle difepacitlivmgpasednswibch asifig 02 wwitBalTiBluiorating
exanpl e is diffused and contained into organic
EL #RE0n3IceOiIddsa Rayiong miaghiming] et rihe dqorstemt swgntion

as _cyanoet hyl cel |l ul ose or
as a light ‘

S5a
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fluorine rubber. Furthernore, the back el ectrode | ayer
12 is formed 5 by layering integrally via the
dielectric layer 11. Al so, on the back el ectrode
| ayer 12, a back insulation layer 13 is fornmed by
| ayering as necessary. By integrally form ng the back
insulation |ayer 13 with the EL sheet 7, a conponent
souzgeh 44G-hé Wi BchlaRchbel syaeige thiben syitsh illuminating EL
electrically insulated fromthe EL sheet 7, and al so
shegp a&iragenPot P HdharR BRectineaé hyde RpegeRrt tigvention from

keystroke stress can be reduced. [0017] The sw tch
a no¥ | hiHaGiHg EO%AEEE T1Has (BATF gHieEmada Agepor EROHFIC. 3

. i1 / di. to.the k t ti .

io BELLSER SRCASRENIg L9, Lhe hext op BOLLOE & wcs o

00gh NFlR 18t adiol 0 o SBUSPRLL ) SO | DEleccs
| [ to th it f .

proh ot PRI SHERE SULLERRBRILNNLD LIS, R LA, Olcion

1, deedd dfoﬂ{enﬁg'plangﬁ_g{ﬁlélny%cq{an@s&céggﬁffnﬂgr% | ons a%%%nged. The

corresponding to t shape 0 Ight em tting

swi P hedhald ANEoPOWBAs SHRRIh WakESa Aol qﬁ%%nﬂsﬁglh?% contact

these light electrode portions 12a, as shown |

poirt 4T8nd Rer DEURCoRYBBL YoM Hte 6 R frifed BE P8GEstrate 5. Then,
el ectrode, a first power supply termnal 15 1s

by mesmdeiedhe Thevdsansparant wba6t 1089 thayees2iRAgVhIection
t he shape corresponding to the light emtting portions
porfliorare acfornéetedopyparpoverl sup Bwiitic® #echafdshOportion 3
this power supply 25 wire 16 for transparent
is ehevtd aesffy secbrd spovdd ckippgl Yeé®ing nds oltairsed.
connected. The surface of the power supply wre 16 for
[001 % hnspéetorter|tdot kedesopspoovasresl byran thesuwaté®mechanism
| ayer 18 as showmn in FIG 1. 7 [0018] The transparent
porielens fode dagerilded sboyrst & taxtigathofi lAumdnatiiiog iBle sheet 7 is
pol yner having translucency. A specific exanple of the
arrgpFrfi@s ve lpehymepueeasier utlnmitrted invatibpakept top portions
el ectrode layer 9 is a polymer whose nain constituent

- 1. TheyEL| gheet oh&asypassehed dg FIG. 2 and FIG. 3, a structure

of layering a transparent protection film 8, 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 light emitting layer 10, the dielectric layer

11 is formed by layering, in which inorganic oxide powder having

6
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5 from pol yacet hyl ene, pol yphenyl ene, pol yphenyl ene
vi nyl ene, pol yphenyl ene acetyl ene, pol ypyrrole,
pol yt hi ophene, pol yet hyl ene di oxyt hi ophene,
pol yaniline, and the |ike. Paint including such a
conductive polynmer is applied on a surface of the
. transparent protection film8 and dried to formthe
highraddparient vant e hdgd diglgctiti @comspent alhiby asdhiO; or BaTiO;
applied filmof polyethylene dioxythiophene (PEDOT) -
forﬁ%*%@ﬁ%@(%@edééﬁﬁs?@SEg@ SrPi-ehngfelRte grslag comacromolecules
conductive . .macronmpl ecules, is excellent in
haviBRATa (5 SARECE | rRTRRIGHEY SUshdas (HANGa prleFel dBlese or

FLupP AR FFEAE o) BB TRy 0 bEGHa K sl PR g2 &5 Formed

o SR A P B A B .
oo RFSSERST Ty 30 kgl oL R L UST €. Hoca,

it i . | o
i A At AT
lay8% 180078k edet®r, bheet 7O %'Slogfpgggﬁ(: I&%}Hh{@s L. Eﬁ&% Iﬁe?hani sm

surface resi stance of '3 ransmttance o0

por89&h 0F i ghekkrapRhi§di 49, B ddANSRA AL Iﬁl’éesq{er 9, 9hd also

a conventional EL sheet. Wen applying t conductive

damp@é V@ rchd Balheel £anshds enfyea! a0t Hederd alstFokkt Stress can
[1ght transmttance can be increased by thinning its

be tbdekeess, but it easily causes decrease 25 in
reliability with respect to film breakage due to

[00keyst riike stiweds,illuadabtingr EBSShédt COMBCHI Vight @itkting
so forth. [0020] Accordingly, for increasing the

portebmn gbati¢yn oforttesmumidicky tiol lthei kati bgpBboshbeis 7. it
is preferable that the transparent 8 electrode |ayer
Spegifasa bl yeaamarty dheessspecdivd ponoridwriger laydrs of the EL
surface resistance of 1000 0/11 or lower. It is nore
shept df et teanisparent elrredrodei tkyes 9, dfhda héght amsparent layer
electrode layer 9 is 1 gmor larger. Also, in order
10 ad he idisliactrdla abvert 1 kdveld mhatselcongeandndong to the
forth of a key switch, it is preferable that the nmean
Patiare kpeski@it emitting portions 14. The back electrode 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 light 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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the transparent electrode layer 9 is 5 pmor smaller.
[ 0021] When the nean thickness of the transparent
el ectrode layer 9 is nmade larger, its |light
transmttance becones, for exanple, |lower than 80%
The decrease in the light transmttance of the
transparent 10 el ectrode | ayer 9 may cause decrease in
[00%% ||7£;1rﬁ ferAnanareitufileateedeoflayses BLisheenstituteh,of a
be described in detail later, it is preferred
COH@WF&%?@&W%@W%W@@%@#W% 13 ghecefictermuple of the
¥ 10 _hav g a hrg um nance EL phosghor
Con%“é ELYF RO BRETIOPTght %Fr’r’l‘?ﬁ"\be CPRBSPABEYT clasitrgdensayer 9
aren el ectrode | gyer constjtuted of

s 30 ssry%rn.%oreso ek S8 o e o' Bybe selected
EL h
ceoll LIRS B BB L e

oot SIS DN 8 A0 LR L3y Bt one

dloQ{{tll?icQ&?éne &Hbl%nEQQb' gndTEHé 1Pract 'P%ghtpﬁﬁgiggfng such

uch as en argerrent o) drive power

a cHeghERsH Jﬂ?%@tﬂg‘% lfl%dd%?r Eoshgfésesﬁf ﬁl‘ﬂe %M arent

power , nability to obtain practica um nance c

proB&cBVen Qﬁ‘im § Q2 Fon ttdq@oh’haﬂﬁao@EQHEpr@ﬁLe‘étl'e%rﬂrBHle”layer
8 to be a base material f or f ormng the transparent

9. dsgeidiedeyl,ayarafplacsi Agle &fipam Rt aveiedii o2y thibpBene

~ of polyethyl ene terephthal at e(PET), pol yethersulfone

(PEDPES)-, ppdlytyieies aaykdonPss) ) weriepod ¥éer complex of conductive
pol ycar bonat e, pol yuret hane rubber and the Iike,

nmacyhinche anle generatcellirgpas énmeeiduad iedlveahd lofankavicegcy, and
excel | ent nechani cal strength, can be used. Here, the

thushiskpesterablsf fidre theanspaseateptotiettoodd i lagd i%.
crucial to have both durability against keystroke

[00%%} esFhantiranenrabent tel eftirmadd dgytdre Sclconkitngutédedf ng
or the like. Specifically, the transparent protection

conqiued v ey iedy es (e 3t ikt abioyet Ave resnd lentl dnndyoability
60 m If the transparent 5 protection film8 has a

agaipdkpReeERa]l Stnessn 0 Mhathecairseheeakhgel rellwraakage,

stroke stress or_the failure to Iight cannot be
fai. l&% or the like due to keystroke stress can be largely

suppressed. However, it cannot be saidthat it always has sufficient
conductivity and light transmittance as compared to the ITO film
(having for example surface resistance of 300 Q/0, light

transmittance of 85% or higher) applied to a transparent electrode
of a conventional EL sheet. When applying the conductive polymer
to the transparent electrode layer 9, its light 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 so forth.

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

- illuminating EL sheet 7, it is preferable that the transparent

8
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repetitively. On the other hand, if the transparent
protection film 8 has a thickness |arger than 60 pm
the clicking feeling is inpaired. [0023] According to
experinmental results by the present inventors, 10 when
a PET filmhaving a thickness of 9 pmis used, film
breakage weasily occurs by keystroke stress of |ess
Ele@?%@ﬁ%géYﬁtﬁih@ﬁéimﬁﬁsthiﬁhhsssaUS@slamdnilde@ecﬁmmsurface
the like. On the other hand, when a PET filmhaving a
resiftanersyt 0002 M 9rudewerni nlkt el dafget prefeurbleuthat the
it _exhibits a sufficient function as illumnation for
mean thdGkaGee Af Qe E¥aRsShREERt Hecharperl ek sty BReg larger.
exceeded one a PET film

illi. t.i Wth, ) in
Als§ R Rttt b 008 Tt i e it dop L Bgannd so
t t ; f .k t ded d a.half
forB 1dH o Ry T o e S S R L R £ B Cppss of

il.m8 beconmes tao | arge,

t t tection f
the; PRl d R HacsPekCd iRa 0°01 o1t o0 (I Ak g

10028l | NEhAS rRe KRSV %Leyg b %?%%aggbg}égﬁ?ﬁ/ieﬂ%ct%?g{a layer

t hi ckness of 63 m su ci ent

cking ng is

- 9 s Defger FheMItiRese: f 25485 tddndSpPEGHES ,a.*ﬁl)g etzéjd?rgltebelower
I 0 60 nor

thickness of the film 8 i1s 10 mto m  an

thaPBeker alle/dedfedRd Onthdm i I9024hnINLL LLANSBRRER t ransparent
el ectrode |l ayer 9 constituted of a 25 conductive

elepotydelagee TREEe R%sRANSEr ik ARAHLY I @Rt 8 tting luminance
above-descri bed transparent protection film8. At this

of #HemEl Bheett'he ThRaaENSssucll & bBesdrdved tio, dicfBAsi DABér, it
accuracy or applied film contraction, workability or

is priedelrirled, to beisqt éherailid mdthiain #beh T0et highiness tefing layer
the applying base material is 50 pmor larger. Wth

- 10 henil g edyiagtd; 1 Umdmagcarfil phoaphdi feEkcshietf ibadingsht emitting

excel l'ent clicking feeling can be obtained as
phosphdnws. Uspagitilic aicbysparentrsipartamtde Layer facongtatuted of
rel easing characteristic is formed by printing on a 5
a cepflegt s ealaier 4R Eomminahéonovitict tve Ipoilynemimsdee EL
as paint is_applied thereon to formthe transparent
phogphet r sgealdpal, Lamdnaneenter kel awitshf dLhsginatipercan be
then?on to produce the EL sheet. Thereafter,
obtained. Specifically, under driving conditions of a voltage of
100 V and a frequency of 400 Hz, luminance of 50 cd/m® or higher
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 protection £ilm 8 to be a base material
for forming the 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

9



10

15

20

25

-a Plgk fp

the base material filmis peeled off. However, an EL
sheet made by such a nethod breaks easily because it
is formed of a thin resin 10 coating, and thus has a
problemin durability and practicability. Al so, when
adhering a key top, a switch part or the |like or when
formng a color filter, sufficient adhering strength
of thefiiRnSpe reghtRE HiaE t ijcpobblm ¢ & eraichgily o havg koth durability
referable to use, as the application 15 base o
agaﬁﬁFEr Faystepke nitldee By avhdrliaxgbalikycrREbasEinat B¢ sflicking

Ll m (havi a thickness of 50 pmor larger for , .
feel l Aoy NDh Re (TESRPRTEHtL.Y/pF Bt SCAPSRAFENREY Frantign Tiln

ss.of 60 mor smaller via a_light _ adhesive

a .t hick
8 mayfifre 2 %ﬁ%ﬁ_ﬁn?,% Ardh IR 0 559 HE - apdl Fat rensparent
oxobBiE R bS5 BB MORABTE, et re breavase
dueP?:F %@?ﬁtf‘oﬂé IS Gt o P ﬁ;%%“féiﬂké %Sm’]io | hotgﬁag}ll\nog Q:teh%ﬁppres sed

. | nn.ess or expensi ve equl pne uc a_S a
repbtiMPLINti BY (1 APBRLALYSMAT ¥eEne acb'}%n%%%\f%lt otebﬁtion film
mechani sm are not necessar Y, er epy S 0SS e

i i i ng. the, .

© ks EHEBH S SRS 66 1\ OB 8 U i oo

[00D8] Pr omee®et i Pt b E&p@@ifﬁeﬁﬁéfﬁ:b@hl%kWt?’@??@sé}?@iﬁgentors,
ee

off to prevent inpairnment of clicking ing or the

whehi el GQ3@] hEYLhBeA . tHit1ed¥06eSE @ COMNIH NG i Mnl Breakage
parts such as a ey top, a swtch and so forth, the

easElyshmmirhdyi RgyattbkekdessssiwEl Less dHan hae 5O 1M FBYtimes.
be a hindrance to nass production due to its

Thidi €duses tyy ddtorddfand! iomg tardl prer i itbiceBtWher hand, when a
Introducing it into a production process with the

PET| fght hadlieg setihasenamt erfi ap (in L@ hebdg mdhetedefects occur
thereon in a range not inpairing the clicking feeling

but garepridvitdea Buffansehbrfugsicrpbe asnt elumatnaor orVboeeveary, switch
the transparent protection film8itself maybe

evepgidderthenupper af drasit noke sorinsesidshere mad éipaltdmes. With
Usi ng such a transparent protection film8 constituted

gvléras‘flrtﬁ at Wol ofners efbals tmpet Bl bireakehe dahesipteoccur

I%%gr and the plural .
even after the number of keystrokes exceeded one and a half million

times. On the other hand, if the thickness of the transparent
protection film 8 becomes too large, its stiffness increases and
disturbs the clicking feelingas a key switch. Witha PET filmhaving
a thickness of 63 pym, sufficient clicking feeling is not obtained.
From these facts, it is preferable that the thickness of the film
8 is 10 pm to 60 pm, and more preferably, 20 pm to 40 upm.

[0024] The transparent electrode layer 9 constituted of a
conductive polymer are made as paint and applied on the

above-described transparent 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

10



10

15

20

25

base materials function as a buffer layer for hitting,
so that the 10 hitting durability can be increased
further. [0027] Wen the transparent protection filma8
is constituted of layers of two or nore base
materials, each base material is not limted to a
macr onol ecul e material. For exanple, |ayered filns
thlﬁﬁ@%s%yoffﬁhﬁnﬂﬂ@Lylngth&saxmikeﬁxgﬂaﬂsoﬁOsumwaniamgade With
al.um num oxi de 15 (A Ox) , titani um oxide
thl%ﬁe@ 5d, T8F PHIRiGeadihip Fbrdliesh bavdagiexaallest clicking

ceoF L "G B P PP S HAE G anfrahlSeren
b d The i de. | dth al, .
i s e R i s Fidi prido Srhdgdhy bt inting on a
t t t fi
thl-ﬁrfgekgfgé)i%tseulfgﬁqgf grﬁér{ﬁaens ng& Jt%;?oggiyhggtr?aac%%ﬁgr Bﬂimt is
appﬁhs&%%%ohay@% m t%%né%éﬁ#%den%f cSPpAYCY V%rp"'a/d”enother

aving rela tTvely 1 ow y énviron
lay&h Qrsaﬁ;ﬁﬁédsfhf’éhé@rﬂ Q?ebﬂ‘{:r ce £1R0%8] %hTJ% Thcareafter,
conductive pol yner orn1ng the transparent elect

thel BY&E r@aﬂ?ﬁ.éﬁlﬁtlﬂ'\’@s\’p@%ﬁgdag?fs' AR R, Oaﬁ EESLReet made
filmsuch as 25 polyeSter, and thus film'peeling nmay

by ©e8UE @EEhbO K@Uy @!é@l?a%'r}:%%%usé Rel i S ARRECEHE ab)fhln resin
addi ng an easy-adhesion Tayer to the transparent

coaping pciridiHiis ABS8, a adhesiewei ot denab 115 1©f e ractlcablllty
transparent el ectrode |layer 9 constltuted o?

Alsopmeluert | adhaqpolngrey kagdtbpe & ranbpe girt b2 phet QQkéO@r when
film8 increase. This prevents filmpeeling due to

forkeygta okelst resktegnduifisithe adheabhli syreaftecannot be
further inproved. 1In the case of providing a pignment

obtéihedr or the |ike for converting |uninescent color,
the sane effect can be obtained. Further, by 5

[0032} f orie e &gl wud hésl@rplmﬁm@éshmgoouseota”s $heesppiication
the transparent protection filma8 in advance, coating

basgegrgipli Pnavrdre by adherhag ac*atseclobapemfamemmg fijlnt Eraving

rinting or the like, and it is not necessary to
a tgb‘ﬁ%ﬁl@‘@i’ @f 3@ bt icon 1@frg|@nfoéessengmphebs<pn whihe htransparent

I nproves the productivity.
protection film 8 having a thickness of 60 um or smaller via a light

~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] Further, in a process of combining with parts such as a

key top, a switchand so forth, the EL sheet having a thickness smaller
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10 [0029] The light emtting |layer 10 forned on the
transparent protection film 8 having the transparent
el ectrode layer 9 contains EL phosphor particles as
an electric field light emtting source. As the EL
phosphor particles, it is preferable to apply a
ZnS- based phosphor such as a copper-activated zinc
thag {0 jug may Aesa dingsisasshior mas samaduaig opl diee b idlsudifficulty
reen .color for exanple, a copper-activated zinc .
forglﬁrf‘?ﬂd@% FRIPERT T 1 pHaphor IPGFPABFLESHital Rfhig Rroduction
m nut e, amoynt _ .of chlorine as flux, or, the |ike. K Such
PTOEPSPHS otll’hepm | 8dhgrivebash HidlelddM peingpohered

enefhOh ol Sl A I 0 20 PTG g can provice
’ hyl 1yl .
neafi LA SHE 0y 62, 20, CXRNOSLINL 62! LULOBE. O ene proecction
fi lﬁ@qlits_eqrf'r&gfﬁwc&ﬁé/@{tlﬂ@ed Sf faﬁggﬁBE%%O'O%%%recgagenmateri als.
organi c I"spersion type in whic L “phosphor _
UsiR@r&h&h es ﬁ%?%&ﬂatr%hgdpggtégtiiaﬁofﬂﬁﬁnff B8k Bk ebSor 1ayers
di spersedly arranged Tn a dielectric matrix

of €R9St iRl RfscaRa@EdRRLS, TBEE ddlesidR [1893Q] and the plural
Incidentally, the EL phosphor particles constituting

baséhatddighls elintting davehutPerSnEFdd ireal hyrt hefn3cChat the
phosphor particles, are vulnerable to noisture, and

hitbisgadweski pointcdrp rasincrcdeker iFaraher.in its
characteristics (lumnance and the |ike) by noisture

[0027%] t heWhd3 tdier trAaspadéenglprotidctiinompreiarable cbasuseuted of
for the light emtting |ayer 10 an EL phosphor

laypus tifdvwe comere dhalsy ra teutistlantéatt yase manspas et not limited
danmp- proof coating, a so-called danp-proof coated EL

to phosphorclerulicimatesd aflhe Banpe:pngdfe c dayiemgdf 6i lms mwhde by
phosphor 5 particle, a netal oxide film a netal

forming adaetpl moide hayprket isd ligosdofiote dBafpl e alliménum oxide
type of the netal oxide filmis not particularly

(AlPilyi td§anane exide (Filkbr &3 hehbikeaion agettadnaikirhde layer
selected from silicon oxide, titanium oxide, and .

of stihsorimidgide i(§il¥ileowadimigamnpEsbe cHakbot @ shpclike on

t transmtti characteristic, 10 insulation

ligh n
the dhEH RN £ 1 AHE 2 deGFERbel S0V EafpPeSITid { hBhe metal

. et al .
oxide fayer 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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nitride filminclude silicon nitride, alum num

nitride, and the like. [0031] It is preferable that
t he danp-proof coating constituted of a netal oxide
film a netal nitride filmor the like is fornmed by
appl ying a chem cal vapor deposition (CVD) nethod in
view of 15 evenness of the film manufacturing costs

pProqagtsen f biih. 8 BdpaEand .y, Thin prevewts detler Reediingndug to
um pance of the EL phosphor due to

I heat,
KeYPFT RIS GIreber i 13 SR8 Homaer iehifabe Gam he fupten dmeroved.
Int%r;d furtOerEr englronnental safety and the_|jike during ,
S5 §2BP SHUBEPERI 1Y 4 BT IHERF et oF (b bl kmiton gpaverting
vunk L HOES, D0l SXRLOLe, B SR AN USE 20 ARt Hillrer, 1y
o S0 Rl OUB Lo o EXRERESS 0 U1 GBI YL M
progéc%ié"n gfgfq:l'a SaEH écﬁ\?axlléé(e'co-g{%élfgl[ %%éﬁé&l{?ﬁss Sén%fantcg f'.n the

anp- pr coating 1S preeferre h the Tange o
s . . ]
cas gt DAL A 0813y B0 DSRS0 D008 Macessasy

to 8b891dEr RABMEHAA Y SOWRIILRGERE ALt e ki Shefliproves the
with a danmp-proof film

profpet yeht 9y o-tetrafl uoroethylene filmor the |ike).
However, it thickens the entire EL sheet 7, and

[002#pai rBhe elighy lanti tamd; alaiyeli N9 fdAmé@ebh NthOftark®arent
switch. On the other hand, using the danp- proof
proteat oh Ei lph® $pkangpatd tebsphtehs dlestirblde 18yer 9 contains

suppress deterioration of characteristics of the EL
EL phospghor pdotitdenpastar elwicthdut fisidd ightdanptpingfsource.
filmor a noisture absorption film Specifically, 5
As tHspELi phepsiieort pghtiehist iy iki prefdradrt abrpml t BeZnS-based
danp- proof coated EL phosphor particles as the switch
phosphemswehi ag sEcoppestadtiveted zipossibf Ede d ZogpPuesshosphor
the deterioration of characteristics of the EL _
emibhbRP R eE Phuanizaan eodicrhbor etdmkeni agcobrermdtivated
. _EL sheet 7. 10 [Q033] Further, it is Ergferabl eto
zinGs¥atRAGHANG T Hatde HogMsphvrthepEonhainigye minute amount
ehrgtt,i ng Ia)ﬁr 10 as descri bed above, in order to
of chlorine€ as ux, or the like. Such EL phosphor particles are
arrangeddispersedly inadielectricmatrix constitutedof anorganic
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
inorganic material is dispersedly arranged in a dielectric matrix
constituted of an organic material.
[0030] Incidentally, the EL phosphor particles constituting the
light emitting layer 10, specifically the ZnS:Cuphosphor particles,
are vulnerable tomoisture, andhas aweakpoint toeasily deteriorate

in its characteristics (luminance and the like) by moisture in the

13



10

15

20

25

conpensate the deterioration of |light transmttance of
the transparent electrode |layer 9 constituted of a
conductive polymer. Specifically, it is preferable to
use the transparent electrode layer 15 9 constituted
of a conductive polyner and the light emtting |ayer
. 10 contai ning high-1um nance EL phosphor particles in
alrco%%ﬂ%ﬁ.lyr%ge%stw%mw wse pis pier liight emitting
eneral |y made by burning a phosphor material under
13Y%5n§¢3 1ok RRAFRIRE ReBFscdies CoVeEBBpRY - actwhatartially

r zinc sulfide grow suffigiently. A nean particle
rafPRRETET R BERS0 CoAS1BSs el 1 osph SR R RPEREEesoRked EL
i mtely 25 5 With LEL ph h
enoffRESPLELL ZS,8MAR Sl orih B B BROSBOEL pposprs
' f Lbistye. flexibili Chitting. bi Lit :
par} DE1E258 pRURTRBLL MYy Thed B s LML (AP e o
' E . : .ot h |
s Qe anp e, Srtbest e e oA, G000, IR BE | oy
1imEOES] idrd €8 Pf A4 H PPRSPNOr &\@arsla angmhcp%reﬁég:Sd from
di aneter of 23 pmor snaller is disclosed. S

si1568h | oprdd | o 8 Fli urPRRSRIROT ahs abhRiAed BYigONiL o&éiloévpg)f

manuf acturing conditions (burning condition and
dampoptdf athdhe-tdr iIRAANNAR gWitt RRHhsROPEULS | AadRcteristic,

mani pul ati on such as sifting. The above publication

insdbstidbeRathateri SIE! bBA solFPan.i CABsS) 2Ramp1EHerEhe metal
phosphor inproves |um nance and an operating life

nitchde ddimrinsfludecsittienati et elegnd 1 @hidlenk t keéde YshAGhe 1ike.
it. However, an EL sheet formed using such a

[003hhl | -Pparisi prefér&hl phdsphaheobdmm-fecbdy coantingl tomgrituted
only manufacturing conditions cannot always achieve

of zufdtadi ertideufi hance mef@ls niigrdde fiolmher ftaet likkats formed
the small-particle EL phosphor for which only

by apiply Hed @ i HgEmiceddiveipons depestbhon ol CE0) magthesun view of
deterioration of its own |um nance characteristic. 10

evenpR3sp L Adeot Bl agpnufpctyrppefoesslsl and so ferrftér.m Bspecially,

., classification operation or the |ike on phosphor

1n vagmt P Fgsepi oaatean Wit husiennes 9L the BL Ricsephgin demso heat,

£ aqg us%y%FtPhosphor particles from which coarse

ilm-formabili

y on a powder surface in a fluid 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 $iCl, + 2H.0
— 510z + 4HC1, TiClgq + 2H,0 — TiQ, + 4HC1, and the like. The film
thickness of the damp-proof coating is preferred to be in the range
of 0.1 um to 2 pm 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, andimpairsreliabilityandclicking
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and
. Here, theZnS ased

phosphor particles are renoved. Specifically, it is

preferable to use EL phosphor particle powder which

have a nean particle dianeter 15 of 10 pmto 23m

represented by a 50% D val ue by renovi ng coarse

phosphor particles (coarse particle constituents) by a

classification operation or the |ike, and al so have a
feebé’% i Q:Jf & kGvseribahi oPrhaviengther deand ofusidies theudame-proot

rticle diameter of 25.4 pmor larger is
Coaéﬁéf Oe%ﬁﬂ%?%@sc GwH‘alériPOELSl@H@sfghémvoeqrﬁadehgrmratlon
uch mean .particle dia er and a particle size
of HEATHSRRGHES SF e P Tivainve: dueda Mt nERBS/ighopt using
hosphor . p i cl es per, unit olune.,in tk e
= ABBTPrRG B b 40> P uﬁssgﬁﬁpépﬁaopn%ﬁiﬁse%pﬁ&lflcallw

e PO LA e e
3

BL (HEGHdI n@sﬁagggggc Oihls Qhii E0R 4 PRudin %ﬁqg gzhsﬁee% G it is

posgﬂgié Cllcessuﬂpﬁre%%ﬁltlhgr déb@f’l&]@ﬂjféﬁ dfé{ﬁ% 'ckﬁl %lggﬁas of the

light emtting | um nance
EL Mépkfﬂleaubl’@@%l\é%%r@eﬁiﬁﬁ% th%ﬁel?ﬁn@ E &tqf%aﬁﬂ’sheet
if the nean particle dianeter of the EL osp
7. particles exceeds 23 m the nunber of EL phosphor
particles per unit volume in the light emtting |ayer
[0038] decredisess, 80dspireifsrp$s bl ld ¥ ght NenilidHRaNGshosphor
of the light emtting layer 10 itself decreases. The 5
forsee hpglt emitrimgcdsearhal thedeatrohell §666¢) tUeder to
having a particle dianeter of 25.4 mor |arger
compeueets 309 0dntamssatliton 8fmidightptebasabt eatibatot hthe
nmean particle dianmeter of the EL phosphor particles
trangpirentheleatgedef ldBpih con20i pmedroift b eronductiisenms Bymer .
preferable that the ratio of constituents having a
Spephf t¢el by dil hristre feyrabfl 25 Usprhert taarsperrent ¢lwctBlode layer
phosphor particles is 15%or |ower by nmass. A
9 CHIGRLTHAchaRc® NSS4 TRAPO BN S yichghe N ght. emitting layer
above-descri bed conditions has |um nance of 80cd/ n2 or
10 ganjrdningdet ah ghivinaisisdEEiRinsndforapest i aljes din aombination.

afre uenc¥:of 400 Hz,
Lphosphor is general lymade byburninga phosphor

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

- toincrease formability, flexibility, hittingdurability, 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 pm or smaller is disclosed. This small-particle EL
phosphor is obtained by controlling manufacturing conditions

(burning conditionand so forth) of the EL phosphor without conducting
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when an EL el enment is produced using a transparent

el ectrode having 15 for exanple light transmttance of

85% or higher and surface resistance of 500 0/0 or

| oner for exanple. [0037] Moreover, when the

transparent protection film8 which is thin is used,

it is possible that the transparent el ectrode |ayer 9
manégHs et i of SYLCHF ag sddhdust i v pebyremuid caltéon describes that

transparent protection 20 film@8 are damaged by

redpgtheRsTBIPBTAIYE PiGEpRér thar EL Phasrhen fapabyes luminance

generate dots e conductive po

andge GBPACEs b5 Yt iseritd copFt e MiheheReRbrae e 1ike
B S
o BB 8 R S P AL TS Lt sone
canHSlc%aysanh Q\yec' shkfgcaﬁeﬁ@li‘c%?nl%%tn%r i.orﬁgjjksoggtcgljebégeche fact

con I"'ve pol ymer "and géneration of "blac

h - chr Vi Lt I 4l e .

chabihe MEp AN B RSBILD! Fon inich PLELHRL EpLfurins

con@it23n8MAE IRl A AN RANalNBekal L0 0fdetheh 0ANILIUERE St s own
having a particle dianetéer of 25.4 pmor larger being

lun3Rdbee ERABSCRYriBiSS, -~ --- {0038] Wen the
above-descri bed EL phosphor particle constituted of a

[002B5: Cunpbos@hesly,siapid bedrk@able dd pBlrephtd ENgsb@¥ekation
10, 5 generally its emtting |light col or becones bl ue

opepatbbueogtaenl i kobnt bigo Pplido $210fi IRRVEF b SWGRh ordinary
emtting light color, a pignent such as an organic

burphog plordigi igmenandays b ELasldesbhi@r hethiicghs £k tdhigh coarse
| ayer 10. However, when a pignent is added to the

phobpght marnttitdleg araymmov@doy Spghi £omckEnt,r ati 09 prictterable to
noi sture absorption rate becones 10 high, which nakes

usetfe phespbpaneer igl lgepovde hevhtircdinkpae enneeh getntddd e diameter
| ayer 9 constituted of a conductive polyner liable to

of }Psimitp &3HN gleprrespetatube, a @ -humldict Yy removing coarse
environnent. Accordingly, the pignent |ayer is

PhoppRPErPREL G DR (W1aRse® PardAclracenstiboeht$hdes a of
the_transparent protection film8. Wth such a

clagf}{;ﬁ@%pegn eqﬁq]fqtﬂg)n or the like, and also have a particle

distributionhavingaratioofconstituentshavingaparticlediameter
of 25.4 pm or larger is 30% or less by mass. With an EL phosphor
having suchameanparticlediameter andaparticlesizedistribution,
since 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
EL sheet 7.

[0036] If the mean particle diameter of the EL phosphor particles
is smaller than 10 um, it ispossible that the light emitting luminance

of the EL phosphor particles themselves decreases. On the other
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15 light color of the light emtting |ayer 10 can be

convertedefficiently wth high reliability. [0039]

Further, other than the purpose of converting the

emtting light color of the light emtting |ayer 10,

a pignent |layer for exanple as a light diffusion

| ayer for changi ng appearing color may be fornmed. 20
han%orl%%}?pﬁ@,anbyaagaf:i@ dlpmgker (?F il Bk PRgEPhOF tprEEicles

whi te pignment, unevenness in application of the

SXCepdhTpatint tied eibsdeof afe Pl spbersPRE bt @k Doeg unit volume
in O S BET G LER LYo L GRACEEF OB UMYt L6aRoBR-bLe that
cho SURECRAPIAY 11 50 G SEBELELET MISHEIRESS 0. e
sand B8t KB ST OR8PS, LY S arricoo
csaffgishide 2.4 U ot 5y5%% bl SERPLSHALY, L0 5o more
prefbtigid esdhase in@a'n“%‘%%%cﬁgd dﬁgﬁéEéPuﬁP%ﬁ{éﬁf 63614ocﬁphor

i mprovenment of appearance and qual ity thereo

i o d o
pardl€1d gnent, kaxer Agy be ﬁpﬁg%gnggtej%rgﬁe?’él BRer, it is more

transparent electrode I aye temtting

prefay&sld @haVier agops bitordtGit R ntls b i fa Jadrti®le diameter
preferable to formthe pignent |ayer by applying 5

of PR Nturiredel Hygar Xing e RIIFRRLpMbE At ARl 1adNesi ¥ 1ower
bi nder on the transparent protection filnBhaving the

by hasmspar éighelent nadee | BY esho$phdl tdatsisdlyiagpicgeent
| ayer, in addition to a conversion effect of emtting

abovetdesanibappendi tipus hes, 1am refrfceco £ 180 ¢dvni’ess @igher under
~adhesi veness of the transparent protection film38

drivewionfithient0 ofr amephtaye o d&0r Ydend ay direQuandyt hé 400 Hz,
light emitting layer 10 can be obtained. [0041] When

whep gihER g hamengi ranodugpst uadng st rahepe wboy e lecypiodal having
pai nt including a pigment often has a solid content

forr%w&pﬁmls@ma%r@psmftttan@eppénﬁﬁ% excebeher Bodogurface
order to decrease the nunber of tinmes 15 of printing.

resipernedioly PH AR/ Thawt ipwethifghy sigmede.-ratio, it

ong
[009‘?? D?oreover, when the transparent protection film 8 which is
thin is used, it is possible that 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 period of time when a current density 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 polymer and generation of black dots by that. Also
from such view points, it is preferable to use the EL phosphor having

the mean particle diameter of 23 pm or smaller and the ratio of
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liable to absorb noisture, and therefore may lead to

decrease of the resistance value of the conductive

pol ymer. Also, when the pignment ratio is high, a film

qual ity becones porous and | acks snpot hness, and

therefore the surface resistance of the transparent 20

el ectrode layer 9 formed by printing thereon may rise
congpipeent 9/ ewing apytieiciodiexanpref Wisrdeps d006rgktlbeing

wer can be obtained by formng on a smooth film

b9r28%W%% SPY gR3§it49 ng. Then, it is preferable that the

(00BN L FTBF RIS 1 Gnie gapgsituted

of hrehSiO8 ool Ag SNl e BRLNY: GRY Shy L PUSE aver 10,

d
serBBE Lo BREERDIAACR o8| e%tbre%O%ssa%f%%eé Q%v%egr@fen Fox
theéﬂﬁ dd2B %rﬁfgrtﬁh? {%QHeen{ PY! [009.%421 In e 5 such

dheet usi ng ove- escrl danp pr 6ot Fei

as & ﬂ%ﬂ@bh@@ hbe! ﬁ%%mél{i‘@ n%%lﬁeegﬁﬁ%]&q%ghaeyﬁ i‘ll% élﬁlttlng

formed by “app ylng er such as Ag po er or

layEd PO gbywebaEDoRH O n%lﬁ‘?th s 0
i xed powder t her eof o?hqw lg.a%agggﬁ%g?%éﬁﬁgﬁt'%ﬁfttlng

laybbaftbehli bhiddhdeat@iatiGni, %ﬁ@hﬂ?gt@?!e %BBBY:E'Egohtrat‘H‘becomes
the transparent protection film8 having t

high} ansipay @ake elteet rodestdryekaluetde tdbal RatddLdray8lect rode
11 and the back el ectrode [ayer 12 are formed further

layby appdystigriteindin 4 Richducderreopol hfteti Dhab e8I tdifike in a
| ayers 10, and thereafter this |ayered body is

highntegpratadity, el daypreesdironmbondi mgarrdilmgly, the
i ke, thereby producing the switch illum nating EL

pigmaeetlayeMNdise prederuwhdnt ¢ drarifiogmekleob acke i fiesid atd bnth faces
| ayer 13 on the back el ectrode |ayer 12, it is

of theditarspaa eniatr atest ivacki s ul &Tﬂ.ltbmtllczhl)EE$tm3€t1$re emitting
formed by application on the back electrode |ayer 12

lighp copersdidiapitheani bhinalavay 19cem basopooudd e6ficiently
the structure of such a switch illum nating EL sheet

with Biglarrehbikd-espective constituting layers, a

ggﬁucture simlar
[00 Further, other than the purpose of converting the emitting

light colorof the 1ight emitting layer 10, apigment layer for example
as alight diffusion layer for changing appearing color may be formed.
For example, by adding a light 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
l0canbemadeobscure. 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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to a typical EL sheet may be adopted. Further,

regardi ng the power supply wires 12b connecting the

el ectrode portions 12a corresponding to the shape of

the light emtting portions 14 of the back el ectrode

20 layer 12 and the power supply wire 16 connecting
. the transparent electrode |ayer 9 having a shape
1mMpPEYPBepbnef mpRertance it ewilitivnghepeetions 14, it

is preferable to formnore than two systens of wres.
[00?§é pote? RIGFIFN hRYes “Fbe?@Ifrl%aﬁ@eé’aéﬁt@?@%ttﬂ’@dér@lﬁ%lparent

I | 6 f h
1ol EalR oy R ahdaFhe Shit (mittansh 38 ot b bBbAT ARt ing

coc AR EEr o B BB HN B i homving

. i k f.the.t { d tqQ.
s A BT OBBBRELT IS X0, ST 4B A i o e

. RPN ibl.e to _suppre
crafhffEy: BrothBeLplSukly b POTILY & AR UM ceroce Laves
Livabi Lit : T . .
o UENARLILY Slabhec MAIED. bR PERA T, BISELs T ecect
of bRfepengent1d Hlq %[Eéﬁédﬂ%gp%@_bgp At E?E%é’lc. té irfcrease
al so possible to independently |ight eac i ght
adh€81 Héhdgs POF L1100 WA rentObrBRES YA MBn0E MAYES; the
[0044] Further, for inmprovenent of keystroke

trafsp@abeht talautdde 1bivke ofaddenewitghtidhitd e NRGeEL10 can

sheet 7, a soft pad constituted of polyurethane resin
be obtéaheedii ke having a thickness of 2 pmto 50 pmfor
exanpl e may be arranged at a position corresponding to
[00¢he 10icemtfermihgatHd ghyment Qkiveg podkeisenibddeEboate, typical
| east either of a front face or a back face of the EL

paighéeclidiAgrapiimentsafheahpac sobideeateabsatpbi mss ratio)

ef ficiency of keystroke stress or the |ike, and
of Ghsep et exifecdahpgdfld Luprgert e dewireekei tHaunimbaer of times
EL sheet 7 can be increased further. The arranging
of pydsitingn dfhamhespadpraytbeviagwelhoh bé gmsnt randparidrivecomes
. protection film8 and the transparent el ectrode |ayer
liablyrtg et Med shaer  epret Foreefenrmar lgad thedparkase of

insulation layer 13, and the pad can_ be arranged at
theeﬁa]%]‘sﬁn%ﬂ:]a etchfe,:ﬁhe conductive polymer. Also, when the

pigment ratio is high, a film quality becomes porous and lacks

smoothness, and therefore the surface resistance of the transparent
electrode layer 9 formed by printing thereon may rise to 2000 Q/{
or higher for example, whereas 1000 Q/0 or lower can be obtained
by forming on a smooth film by 200-mesh printing. Then, it is

preferable that the pigment layer i1s 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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[0045] In the switch illum nating EL sheet 7 of the
above-descri bed enbodi nent, a conductive pol yner
havi ng excel l ent durability against 20 keystroke
stress or the like is used for the transparent
el ectrode layer 9, and a transparent protection f ilm
8 which has both f lexibility and a keystroke
(0042t abi T EheERshreterisinethie abovd-daecori hggyp—prdwt coated
switch illumpating EL sheet 7 that is excellent in
EL Reysphokeradiutabid i thieakdckosd erseropfpanyer el 2 abs | fagmed by
nd clickin fgeling of 25 a swtch can be provided.
=pp £y ed é‘}e,tat}sgﬂﬁ PREUTaRS i BRIIBFERE (deovdekecagbon powder

onstituted of a conductive polyner and the |ight .
suckl o7 | SHEPI oy QVRF rc Gt AVLACRg PRMGRE bPRaREeORIthe like.

h i ¢l i n .. conbi ' it i bl L
spelRRERERT 0 W Fo0E T Ti00 121oEr Lhar FORMES B SPRLVing it
I | ; d t the |lum
on R AT aR o e e B Rgr e falfanai Hisge 158 roce

lay%i:"f§.-i Cﬁ.ﬁéﬂc@éle%% 'icf Egghkyl i Ihd g.ﬁ-telc %Sag:,kotalggitggdé hg?y'er 12

anp- proof coated E osphor 'p [Fum™nance

are ¥ rRdAR) yHh JH Qh%ﬁyﬁ‘{hétﬂérn g.t@{irhegrcli' 8h 95! lvifghto?mitt ing

conditions of & voltage of 1 V and a frequenc

layd98 1. 2b804R1r AGERROENDs R YR SHAEFH o iﬁ%ﬂ%é@gy%ermo

sheet 7 as such, the key tops 1 can be illumnate
comeyes YoM Bdhdid idy emle humenare@ rebOprboNBM At Y switch

under them andnoreover, durability and reliability 10
illahimat ihd BN stadead7 swiNgRe elaat R@cnmpsayvad; tae glok i JH€lation
switch illumnating EL sheet 7 in this enbodinent is

laygr eéf eabt ke dsack leilght roseur ggef dr2 ,anti 1 & Widmirehle that the
switch conmbining a key top portion 1 and a netal done

back gpeudaifioh lawendd isnf@ondd bpaplTbatibhonithaiiettk electrode
switch wusing the switch illumnating EL sheet 7 is

layeggell prefraand eprdiaapionl Sorningmebepe

comuni cati on apparatus such as a cellular phone or
(006D, For this shripbrse ke ssiohoagsdinendd lfuprineliingi By sheet
of key switches. [0047] Exanples of electronic

7 othppdranths respecdiing e Tthig utdmsobiyers, sfstiveture similar

present _invention include a nobile communication
to a typical EL sheet may be adopted. Further, regarding the power

supply wires 12b connecting 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 thetwosystems due tobendingcausedby formationor keystroke,

hitting stress, or the like, it is possible to suppress failure of
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apparatus such as a cellul ar phone and PDA havi ng

illumnated switches 20 using the switch illum nating

EL sheet 7. It should be noted that the range of

application of the switch illum nating EL sheet

according to the present invention is not limted to

an_ illumnated swtch having a netal done type switch
then%%h%hﬁﬁ%@%n%&q|Jolr9htandTbHérpF1@@,emllaw@myi ithie switch

icable to various types of illum nated sw tches 25

lllwﬁf%t%ng E{Lnsﬁsﬁé TE£3hpe eﬁ%eﬁﬁﬁarﬁuﬁeﬁras Mpyesyeopt £ having

from i medi Al so, such an apparat us

tWOéDpfpfﬂfiFﬁ & qye% ﬂ J'é‘a TR P%r%?n PRRFEERSY ot g also
oL BN S SR P T2y

or Iﬁgfé‘t %&é%§ #qnic devices. [0048] Next, specific
present invention and eval uation

[00&@?“' tﬁuftg’?ésle"ffo‘@ i EEQSV%B gl 8?%@%@4&3&%&9%?] or the

First '‘based phosphor “was

i5f4i I of e ,
vk Y8 oy SO0F il s AN 191 afUER JALFLoNBEs oo

of ;P@Hdﬁt%a%lea%%% thﬁgeog‘l@e"ﬁ%ﬁﬁ ]a %E%FPatsg"E(%cé pm to 50

make slurry, to whic co per su

pm FYEBleP e ARY B0 H0fn ReSh 51 C.ﬁcf L Sor r%\%ggnaﬁage’ao the

barium chloride, 20 g of 10 so

centsr oify at Bl gigr ewtit taggnbsr{{bux)4 andatriiedr sNeMer of a front
adequately. This slurry mxture was dried, filled in a

facquar bbaak figcblof and Hushedtfor ApHandDiwg Suah & pad improves
tenperature of 1150C in the air. [0050] Next, the

absabpveen escichedchurtnesly satdler stasss uhj wot @dkep antbtherefore
washi ng and drying processing, and thereafter 15 g of

the zieddabsildey ofeshersuietcper 180@ngt dhg Eheshretnedanite Bncreased
and this mxture was filled in a quartz crucible and

furphened Ther arrsnpbneg pesatienpef athe eaf maj50E betwken the
air. This burned matter was dispersed into pure water

trapspepesharatecsdon fbbm Fanchshe transnaeshitnglacthode layer

condi tion of
9 or between the back electrode layer 12 and the back insulation

layer 13, and the pad can be arranged at ether or both of them.
[0045] Inthe switchilluminatingEL sheet 7 of the above-described
embodiment, aconductive polymer havingexcellent durabilityagainst
keystroke stress or the like is used for the transparent electrode
layer 9, andatransparent protectionfilm8whichhasboth flexibility
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 clicking 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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20 pH = 1.5 and neutralizing washing with pure water

were perforned, and it was filtered, dried and

thereafter sifted with a 325-mesh sifter to obtain a

ZnS: Cu phosphor (El phosphor) . Also, this phosphor

i ncludes a m nute anmount of chlorine which is used as

flux. [0051] A particle distribution of the ZnS: Cu
trapapipharco it tenisparkng rhaatrodmsl awess fedndsihys the

a particle analyzer (made by BECKMAN COULTER, Inc.,.
LunpgRte | CHAFECHMATH ST 20 CIABEL RESEF 3 EABr Boimaietained

£ hown in Table 1. Fr t hese measurenment results of

sutgRer gt Iy ol Peidirphily ol BhS(9Ts vl 6 il CHBL SPHBTPTOOT

con R s Shiirae 20 4, DDt bl e can
Is f . ticle. it ts havi a

oo Lt P b AP G GITRF Vs h Py nees feauency

of WB§Sy;Note that Table 1 also shows the particle
distribution of a ZnS: Cu phosphor produced in 5

ook i er - fescrd figd oxappl §w%€5h [ig‘gg}édej‘n%g%{%@%h%{)%t&ijcgg such,

di aneter Particle ratio

853 ¢ . - 2-.51 . .
e Al R by B A o
fro@iR8diade 034nbel theh, andiRdreoRe B4R uKk 10:4Q, 28y B4Piapitity

7.999 0.1 0.1 7.999 - 10.08 0.3 0.7 10.08" 12.70

of dnb5iblumidked swikeHQ®ah Del8mBro¥bd0Dargefy 16 Thd- Qyitch
32.1 20.16 - 25.40 25.1 28.8

illuminating EL sheet 7 in this embodiment is preferable as a light
source for an illuminated switch combining a key top portion 1 and
ametal dome type switchmechanismportion 3. The illuminated switch
usingtheswitchilluminatingEL sheet 7 isused preferably forexample
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 suchas acellular phone and PDAhaving illuminated switches

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

- the range of applicationof the switchilluminatingEL sheet according

to the present invention is not limited to an illuminated switch

having a metal dome type switch mechanism pertion, 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 (pm 26.3 19.3 [0053] On the surface
of the above-described ZnS: Cu phosphor particle, a
titaniumoxide filmwas formed and further a silicon
10 oxi de was forned for danp-proof processing. This
eleghppc e boftedatedisiasy phosphor particle was used to
roduce a switch illumnating EL sheet as foll ows,. ,
[Oof@??st Negt g RSkt eriaplsteeli shef PEAFeRt PEentign and
made byToray, product_ nanme: Lumrror S10) having a
evaiﬂ?gkﬂ%sges‘g?tﬁztktﬁﬁ% YridpLee§xPaadngdbase materi al

Exafi#n1£aving a light adhesive 15 | ayer (made by Lintec
® %o ation, product nanme: PT125, thickness: 140 pm

Lhncl udi [ dhesi ffi
oobbleLufpge Ll adisebtecl re0)) e el oo cotions
t ' i f.thi | ' .
sooLLSLSPRFTY B PAEPLLPL] LU, gD RELGRLLTN PR i

' AGEA . P304
sulaggg;tﬁp%*c}/eg: . Rgbfxs ;ae ﬁ@qq.ctﬂé ArEhet L %dfu%%ap?ﬁ}q%?rﬁ?ggfy q) pm to

printing anhd drie

3 ul g ke & %%rbﬁ,nﬁeaﬁlﬁlgq ?9@&3%6%%%%& e 1L rPi:%dl"é)édrates)

having a t ess 0 6”74 ace resistan

and080 39 Mt nRRR G candrhbght 46 r@nsmydange chabr88%0 190 g of
70% [0054] Next, on the above-descri bed danp- pr oof

sodtoatodd o£18eQerPRATRAYS cEis P NERbWRAl der{tRAL1RY) and mixed
Dupont, product nane: 7155N), 10 was m xed so that a

thehiateamdy .r alhods tsheregfmivasuds faki dBBedy fal0EAtin a quartz
t hereby prepari ng EL phosphor paint. This EL phosphor

crupabbé aves buaipld EbrYoser BeQrpr 4btd NemPetdtire of 1150°C in
transparent protection filmhaving the
theabbye- descri bed transparent el ectrode |ayer and dried
to form a light emtting | ayer (phosphor layer). On
[00pRI s | Mgkt , difiet ebpye-described burned matter was subjected to
washing and drying processing, and thereafter 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 toobtaina ZnS:Cuphosphor (Elphosphor). BAlso, thisphosphor
includes a minute amount of chlorine which is used as flux.
[G051] A particle distribution of the ZnS:Cu phosphor obtained
inthismanner wasmeasuredusingaparticle analyzer (made by BECKMAN
COULTER, Inc., product name: Multisizer 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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15

15 layer, EL dielectric paint (nmade by Dupont, product
name: 7153N) was applied by screen printing and dried
to forma dielectric layer. Further, a conductive
paste (nmade by Dupont, product nane: Carbon Paste
7152) was applied by screen printing and dried to form
a back electrode |ayer. Thereafter, insulation paint
and(thel 80k Papuatof 2De Findd@et Phaspho t)YoRURE wadk25038)n. Also,
was applied and dried to thereby produce a switch
8 I3t QitnaPRrAge MAEH&dE CIRFEIBWPRER Navingi adantg cle diameter
sheet was _subjected to | ater-described characteristics

of Rl Rt G oA TERAMATOS - BB H0085F - SiNplicakhyt (Tehilieel also shows
above: descri bed, exanple 1, fjrst a ZnS:Cu phosphor
the g P e R B U PP 28 Fri s ThRBadEREORIFSS in
0 . er re-siftedbya 500-nmesh sifter to
latggt§$%8gl?§$$% mﬁﬁ%%égphor. The particle distribution
0 t hi hesphor (ZnS: Cu phosphor) was 25 neasured
: O??%il ?F§£%§ ?ﬁe exanple 1. Wien a 50% D val ue was
obt ai hedPaasi @l aredianpdrei clle dbPametale foaama €syl t s| of
‘this partichkandestphpution| prasgienent, pkigob0% D
val ue|yWagg7Z2-% pgag Ar'so, aratio of 0CPATSE pdrbi 5l e
const i QUGSG _i_ldéll o pat t ramretetiof 254 "‘i.'i"b r
| ar ge 2‘55‘ 2 YRS S USERGTERES :
phosplhet AS-CH-—phosphor) a-sm#;i%pi444un4uﬂi%ﬁ% EL
sheet 3m¥7§rﬁd3m%$;9 S| Ium | mlrl y to t heOaf ample. 1 0 S
switch3i P99 natd3y EL sheet was subjBEted to tAel
| at er 1 0e88%i be@- I4faract eri $tics evabulti on. Exabpbe 3
10 [006634SiwiTa¥9y to the|above-desclibed exanplei 1,
first |aZeasyCu 1@phmsphor hayi ng a 50% B|val ue ofg26] 3 m
was progdugged- THIF phosphor powderyag|Te-sifregby

%' -
K T

Go5. S SYT_TEE g bl T B (e
phospl 'S ﬁgiiurcd Sirt-ary L5 Dhe exanpPe-1
Resu|2§§zi§f&g%§n; j 15 dicfrihz Fdn _neasur efed
are as23nh®On_ide bl e 1 hen a 503% plvalue 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 wvalue (um) 26.3 15.3

[0053] 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
PET £ilm (made by Toray, product name: Lumirror $10) having a thickness
of 12 ym was prepared, anda base material filmhavinga light adhesive
layer (made by Lintec Corporation, product name: PT125, thickness:

140 pm (including a light adhesive layer)) was affixed thereon to

24



10

15

20

25

was obtained as a nean particle dianeter fromresults
of this particle distribution neasurenent, the 50% D
value was 19.3 pm Also, a ratio of coarse particle
constitutes having a particle dianmeter of 25.4 pmor
| arger was 14.4% by nmass Except using this EL phosphor
(ZnS: Cu 20 phosphor), a switch illum nating EL sheet
formas appiiadd o5 pasappygerislt hOrex &mphsparethipy odsictdlen £ilm
illumnating EL sheet was subjected to the
of F%%%ra%%’cﬁﬁqﬁé@ Hedcadederdpilcdagfarabipphasx amplarial) , a
%OOS? Simlarly to the above-descri bed exanple 1,
trapsparent SR8degtiys RioE o MREE Ry AFFBo R tydugtuBape: P3040)
powder was

21,5 duced., This phosph _
vas 4o PG RLiE S Ts, Blosplor, b e,
coopBRRPLRY ol particle distzthull on, ol Uhis phosphor .,

1. W 50% t ai d .26 .
s oSt ol 0% QLU P A0S 20 80 8

of EhstEdibydd on neasurenent, the 50% D value was 13.2
pm so, a ratio of coarse particle constitutes

00 &Y I NON&:PArd RS 12844 GBI O )

[ 3.%% by mass. (I:Eéx}gégg% usi %s%ﬁiléé&dgﬂas‘%ﬁ%#?%%?%SZHS'Cu

phoHHRSHNAIT) ,bi%d%xs%iﬁﬁ l(x‘né&@wtt?d}%n:’fc'; ?Qsaﬁc’é@ﬁa e: 7155N),

produced siml ar to the exanpl é his switc

-was ilikedl fathag Hbisdeehawas3ul ecdesh# @akhe 5 times by a5mount,

| at er-descri bed characteristics evaluation. Exanplé

thef&0prasehORicphdsbhoRspdese! | hed si RLeyAIBbEST I Paint was

the 10 aforenenti oned US patent publication

-app Noed b4 FAeerapsivt inganttited erafbpPhasPpeot£PSHK0Film having

phosphor) was produced. This small-particle EL

the plimsgholeswas bedt t saibgpet @t ted csitiroideg] apet aas drade 6 form
be small particles by controlling burning conditions.

a l3irhiewtdomgi tlegrs (phespbich tdmptria f ODnsthbar higigt ienitting
at 1160C for 3.7 hours, and a second 15 burning _

layeengdr sliglectsigt pAB0C. (Thde rmadupantti, cbeodiatreha@me: 7153N)
(50% D value) of this small-particle EL phosphor was

was @@p&medgyw SEHeeR a1 igiting and dried to form a dielectric layer.

Further, a conductive paste (made by Dupont, product 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.

Example 2

[0055] Similarly to the above-described example 1, first a ZnS:Cu

phosphor having a 50% D value of 26.3 pm was produced. This phosphor

powderwas re-siftedbyab500~-meshsiftertoobtainatarget ELphosphor.

The particle distribution of this EL phosphor (ZnS:Cu phosphor) was
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of coarse particle constituents having a particle
di anmeter of 25.4. pmwas 36 % by nass . Except using
this EL phosphor (ZnS : Cu phosphor), a switch
illumnating EL sheet was produced sinmlarly to the
exanple 20 1. This switch illum nating EL sheet was
subjected to the | ater-described characteristics
neagyatd simeharlpdanphe exapedsol - EXbepta B8R Ayval RERaf ¢pgained
having a thickness of 24 pmfor the transparent _ _
as ARSI ot 19 S haader ST Ay reral Ee ofHdsisher L {iZAns: dist pipution
phosphor) produced in the above-descri bed exanple 3, a
meazyr PNt It RA%I RgreRlus Wast 298 Mit-odlited, 3 mataol 9fteparse

the exanple 1. This  switch illum nating EL sheet was
partyple COBETLEVERE Nattiad Adsdtisde diamatact of i2idcm or larger

wos RT3 I ST e honon
© RS SRS I 1 ciren
L e VR, ehestodes, adised o

Lat ¥BSi80) B Ll d e iBlerdesal [Bedon char act eri sti cs

eval uation. Exanple 8 [0061] Except t%at an

Exa@Ppdization thickness of the conductive 10 polyner is
smal | er than | pmandusi ng t heELphosphor

[00$€NS: GURRDEPIOF o tHOAVERE- s & Poabaysmgesar,i Peest a zns:cu
exanple 3, a switch illumnating EL sheet was

phoPpleskieadiayE baslyvhoub ke 28 Phbials pFBiSceM t @i s phosphor
illumnating EL sheet was subjected ?o t he

powdlat eas deselifbed byehed Baiedt s1fosr evabuaihararlet ELphosphor.
Exanpl e 9 [0062] Except providing two systens of power

The spppl dcle dds tird bulté onbaf kt lel ® gilrashcand zhlse Cu phosphor) was
transparent electrode in the above-descri bed

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 ameanparticle diameter fromresults of this particle

distribution measurement, the 50% Dvalue was 19.3 um. Also, a ratio
of coarse particle constitutes having a particle diameter of 25.4

pmor larger was 14.4% bymass. - 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 4
[0057] Similarly to the above~described example 1, first a ZnS:Cu

phosphor having a 50% D value of 21.5 pm 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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exanple 6, a switch illumnating EL sheet was produced
simlarly to the exanple 6. This switch illum nating
EL sheet was subjected 20 to the |ater-described
characteristics evaluation. Exanple 10 [0063] First, a
PET filmhaving a thickness of 24 gm subjected to
easy-adhesi on processi ng was used as a transparent
as afpATeRR F bhc 1 ¢ Al anehad faopass udiear] Biiis bent hale dgshribution
i ght adhesive layer (PET 25 fil mhaving a thickness
meagprepsnty R SR Pxedluhéereson3t 8 rod@dso, an ratio of coarse
application base material. On the other hand, to 100

- barpiris qpstigsdesrhay e affattdic isadhanei e of 4heienisy larger

Tei koku | nk, product name: L 000 Medium , 22 parts b
was b S BY It ohGR-BP G 08 By BEPAPBPH (0 Bhodpnor) ,
r.odu .. FAOQ5) .was_ added 1 xed and. di rsed to
= BT AR [ B s PSR o i r PREL AN B Wi o Rampe

1. appld : SGr- CALiLBRLiN e transparent
pr otéegs?'fl?rﬁ:hf ;311%%%)}%191% Eghgp%ﬁ gg?‘lggnw%%sseu n:b?%reldalto the
1 téei&éééﬂ@@dbaé&r[ i) | o forma dye
- filter Tayer. 5 %%ﬁéﬁlég%cfﬁ%qgggegggéécribed dye
Exafppltes layer, a transparent conductive polynmer (nade
by AGFA, product name: P3040) was applied by screen
[00P81 Nt i Bgs8AdoAr ¢68k1 4 THlE HBMEheP 1N RRSRRAEA in the
el ectrode |ayer was formed having a thickness of 2 to
afodepant SoMdAUS paskat 3RS 1 Rfti%P0N60580946F L sARU1-particle
light transmttance of 60%to 70% Except 10 using
EL phospheansis i ghicapeetl) ofaki pAvdavédg tihe sd¥Ralitperticle
| ayer and the transparent el ectrode |ayer and using
EL phesilompesphot {@infkctddl tophdsphes,) Hirtoddeadadd tohbe small
above-descri bed exanple 3, a switch illumnating EL

‘parshebes vieg groduddd s biuraihy tondhei exanpBarhinghésnditions

switch illumnating EL sheet was subjected to the
are|satcdr tes er fhesit biSndhariacterlilsdd®°csf@val latdus, and a second
Exanpl e 11 [0065] Except arranging pads having a
buryiagetempofatBiremisndta’ 301 .ckles snadn Dahitcd SAipmedar (508
a transparent protection filmon an
D value) of this small-particle EL phosphor was 23 um, and the ratio
of coarse particle constituents having a particle diameter 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
[0059] Except using a PET film 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.

27



10

15

20

25

EL sheet surface in the above-described exanple 1, a

switch 20 illum nating EL sheet was produced simlarly

to the exanple 1. The pads were arranged respectively

at center portions of a light emtting portion

pattern corresponding to switches. This switch

illJum nating EL sheet was subjected to the
Exampier{described characteristics evaluation. 25

Exanple 12 [0066] On a transparent protection film
[006Phde BycawppaningrodBdt fifmnbaveofa Ithidkeeissgod 50 um for

t.hi ckness qf 12 and subj ected to danp-proof

the SARERIY REELBELRAR of1 G 9 FPRAS: RE 11 PgRephoT (ZnS:Cu
hesi ve | ayer, (PET, 29 fil mhavin t hi ckpess of 125

ohoSEEL BradWie 1 Hho 2R VERBRREALEGH AR Sratverd A Ech
- [o . US| i.S._appl.icatiaon ba teriial, a switch .
11 B B S SO R S e T P P e B T nis

: aey : K_ l.atiqn Layer_was :
R g B TG b et dpron PIFREed (sl Bh e o riped
cha PLOELEL shal® o34 Jdtli, having a thickness of 12 pm

with a hot nelt (nadé )y M tsui-Dupont Pol ycheni cal ,
ExapDslugt name: EEA) being applied thereon was affixed

by lam nating by nmeans of therno rolling. This switch

[0061] um BREépY EHashertapias SbcBCt8d ckh8@s5h§f the conductive
| at er-descri bed characteristics evaluation. 10

polﬁ@ﬁ@@é@thQeEkQEWﬁ%ﬂaﬁ@Q§Z$gE%%%ﬁhﬂ%%ﬁHbﬁ%ﬁﬁgﬁédﬁﬂﬁsphor)

aving a thickness of 9 mfor the ‘transparent

proguotecir dahef bboveadswybt tihed | ¢ xomiglad 13)9 aEbwsberRt i WVASninating
produced simlarly to the exanple 3. This switch

EL sheéetrived ipwpdilcedslzsaetl 1wad ysubj ehtedxampidel. This switch
| at er-descri bed characteristics 15 eval uati on.

111 @it iag B Blegsl @a2 p0D68EtEdcept thsi hagter REBJHilbad
having a thickness of 63 pmfor the transparent

chawmpeftertstord i[gupluatdmntch il |l uni nating EL sheet was
produced simlarly to the exanple 3. This switch

Examplen? nati ng EL

[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 um subjected
to easy-adhesion processing was used as a transparent protection
film, and a base material film 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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20 sheet was subjected to the | ater-described
characteristics evaluation. Conparative Exanple 3
[0069] First, ITO (indiumtin oxide) was deposited on
a polyester filmhaving a thickness of 75 pmto
produce a transparent electrode 25 film The
transparent el ectrode | ayer constituted of an | TO
Progepbsianiern FRAOPRY Hars addscbknéssd gind disparsedsimiprepare dye
..surface resistance of approximtely 300 E1l, and o
filtpgmaintansiit s svcefoitegmmigit nagmarlipdceptsarsigngprinting
thig transparent electrode, film (ITO 30 film, a ,
on the FERPPPRERT hALOhG CEL c8hERm REsThR BB AR5 1 AT IRASg M perial
he . exanple 3. Thi.s.switch.illym nating EL sheet was
(afibﬁ?ﬁ%:?%gg)?%e FiAsCHiRIdr 2BEs O BaE R Coler Fadter laver.
luagiop, [0070] Ltnitial lumn . clicking feelin
100 Db PR BT e b TbeEChaFFF unnae FRgEaTent
t - ri xanpl es 12 and ..
con gt R0 R Insrn A Y R RRG Bl aind @ WAL e
by sB¥akN3,8¢:133,f Congtiptit] f |
e e e e Ta it P EFEPERE Lt Botrode
1avER LSk 1ES 4 L resukt f the respective
oy PSSR RAL U IR LSHE LS ool b1 L8paOt [N ance
of 90t Bonesses 9hqar EsRRCtd M Jxﬂ'lfﬁ%ln%%doﬁp@d)% &d, HdsM  gycept
thi cknesses were conducte _aslfo ows. On a support
usihghitel artrangpdr¥et tdealdot Wrt Bi1heshAGly tRedye filter layer
measurenent table made of stainless steel, a D gimtic
andlubgi ced ep(reattee byc M ddd 0% 9er RHRAOUSINGERE ELI FX$Ed2B) (Zns: Cu
was set and a sanple to be neasured was horizontally
phopphoell stafucsd |in ahe kol -rasutipaantxiabl e, 3and switch
thereafter a probe was silently lowered to the table
iligwinabheag Oiloverdat wasginvduned s1mi 1t lokhesheneaspeaant This
was performed five tines. Regarding thicknesses of the
swit¢hpsl lunineddmovBLushedt thaeeubi petedds tthkehatisradescribed
measur enent val ue excluding a |argest value and a
chazagfeessties ywalagdliiced filmthi cknesses were 20 shown

i n_ranges of respective neasurenent val ues. Mean
Examphei 2Hfi | m -

[0065] Except arranging pads having a diameter of 6 mm and a
thickness of 2 pm to 50 pm 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 exémple 1. The

pads were arranged respectively at center portions of a light emitting

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 film) having a thickness of 12 ym and subjected to damp-proof

processing, a base material film having a light adhesive layer (PET
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t hi cknesses were neasured simlarly to the thicknesses

of the filnms. [0071] Regarding initial |um nance of

an EL sheet, the EL sheet was |ighted under

conditions of a voltage of 100 V and a frequency of

400 Hz in a dark place of 10 lux or |ower at room

tenperature 25 in a normal humdity, and one mnute
filpdearing s thiskngsseo WagSneasuaed L fhyed ttohekeret epplication

CS-100 de by Mnolta, which was taken as the initial

baSFH‘ﬁFﬁaﬁé PF@@%FH% WL RhENkE poPLdRA T Hon RBSEMALeTdal, a switch

the center of a light emtting portion

11188 "eJrIF%r%ﬁre%‘Wi Kag RISHINAG bR BIE0Fy SR thpgRample 3. Note
thaly LB S oG A0 E e, 3'6818 b%f?ﬁbtg%c%%@&ewlon £ilm
ol B SR S T o
i GEEAEET v sy Bl ROt o chiGRE RS BReBur =Ly sgpafuct name:
EEARQQ@{er %ﬁﬂ%d"t‘h%‘i Ry {g€! éﬁﬁlzaé% ﬁ{fti%ﬂl%\éltﬁ%g by feans of

di aneter . mMmis contacte he centéer o

theﬁ@éttélﬂfﬁg'”eﬁﬁhsdgﬁﬁtéﬁdﬁlﬂﬁﬁﬁﬂgt Ehbgg was subjected
vertically to click 1t, therebyt mgcearness of

to thé CMmic&%dMéMﬂ%a&lé%Eb&gs%ﬂésf@%&i@é@ﬂoﬁs the
standard for 10 clicking feeling. Simlarly, a change

Comparst i ekimgrfsel iing when an EL panel was placed on a
metal dome was eval uated by sensitivity in the order

. [0067] f evbgsspoiusdeies i mrmi on thgt Bathifknes € Io'fcg'l.ﬁ’rgfor the

feeling did not change, "B" = clicking feeling did
tragspangent gmelecticiCEidng| bckivigeheel i ngi nesi ke aay sﬁf&t was
deterioration was sensed, and 15 "D' = clicking
profeetd rgnvidseirdet epi thatedingrie Bot Tensedi 26 3214#inft kng EL
sheég‘égé“étb;ztéég 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 £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 3
[0069] 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 thickness of 0.1 um or smaller, surface

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

85% or higher. Except using this transparent electrode film (ITO
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IO CCvwLUd O-4vILnIOMQ@@-~4US 40d G dl C

d~CcCccCcCd 4~J-) (Nrl MCOr-I ri rl ri ri 111 ri

ri 04 rororoLoro OaaNr-{ Ni4 arl0 WCU

4-1 M- M(Nr- MCOMM(Y) MMM NPEwWNO MM

a oooocClIfl d dl 14roN(Nri r- Nri ri ri ci

r Nr -Aro-HID4 p 4-1 k1) 0O ONU COOO0O
filp) p Dsyipch Jelhﬁmeﬁat@rgg EL ahqeizwzsz.o@chmdzsm:zlzrly to the

O i ro +1 ri. NO U NCk 4 4 U > wl
exa%Péeo% 0 é"heSoSV)l*écle Jdlufllzlail@ngIz sheptzwaszsyb] ewtadlto the

N.O 0oto -ri 1) M PUCE (N

‘1atfﬂ—ﬂﬁffﬁrw%doﬂwaacf@%%scsa SYGURtEPTr-i ri ri 11 NN

E00r7b] Initial luminance, clicking feeling and keystroke

durabilityof theswitchilluminatingELsheetsof theabove-described
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 réspective 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 Mitutoyo, product name: ID-cll2B) was set and
a sample to be measured was horizontally placed statically on the
measurement table, and thereafter a probe was silently lowered to
the table 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 excluding
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.
[C071] 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 anormal humidity, and one minute later its luminance was measured

" byacolorimeterCS-100madebyMinolta, whichwas taken 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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of 3, ]130 le@eﬁ W&@t% Uf%lnc.foaa ARS pesin stick'having @ diameter
v'cr 0000 00000 43 4] 4-) 4-) 4]

o ¥ G 5t afhjfd@f hgiig ] m%q@%%m Red{u¢ REN) N T/>and the
>

impacf €egt Tpre bt [ L e }fﬂg&%pgﬁlu;o%@e@fs oz
LI
el PR 8 B8 o 68 g0 08,000, 5
[00%] Ploﬁ?yagil@ tihle &L{J:k%&?e%lll%g%lg p]rob@ IQAv{ﬁé al éiiameter
of 1.5 mm is contacted on the center of a particular metal dome and
weight was applied vertically to click it, thereby taking clearness
of clicking feeling when pushing and returning as the standard for
clicking feeling. Similarly, a change in clicking feeling when an
EL panel was placed on a metal dome was evaluated by sensitivity
in the order of fewness of deterioration such that “A” = clicking
feelingdidnot change, “B” = clicking feelingdidnot change largely,
“C” = clicking feeling was heavy and deterioration was sensed, and

“D” = clicking feeling was deteriorated and not sensed.
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(1) (1) (1) NNNNN41 4- 43 it it ~rl HHrl rl
ri rl HHrl rl rHit U it a) it U ro4d4roSLNQO
OLLf~00O0 CLCLLLQ Q ~4si r-si uorororom
mrororororort rorororo O orio~w*
WWWWWWWwwWwWwwwwiDo OnMOw [ 0075] As is clear from Tabl e 3,
[00¥hE cohpard sdeaex fmpheTdblsingtheheotpansyar exttmple 1 using
protection filmhaving a thickness smaller than 10 pm
the grangrarieant pratedt txn g Yrebbvhgy dbhicheess amsddreenthan 10
protection filmwas broken by inpact tests of one
Hm i exeohlentnds olidkbng feeCingi dart hhediarkdpegehéabraigection
..and a nmounting space, a light emtting _portion that
filmgwag RERKEHOD ISR te tiestdesitr aaﬁer,nlgb%omtt@a@ﬁ g less.
seen that the transparent protection film having a L
Conphiekhes S1dmaiperte 3097R BAEPFNseRes, andhfurnitting
annot, sati sfy required_ characteristics for hitting
porfEel Ty oo B9 (R crpRPFS O L Exbmes SR sy 46 can be

_ j filmhavi, hi ck I
oo LARSRELERL B PACELL L LI DR G £ LRSS 1

by .t.he.i t _t but it b t hat
ehaflp B g LETRRG  d80PolbES SRRoT hIRT TR St
chat @&t OF BGH &8k PSS+ TRy Bh 3PEL+ 9T e RXAPLC vi30n example
3 T e

using an |1 TO el ectrode ex ited lum nance a

2 us]ilglgg z§3@/rﬁgspén'?_egk'tpric;te‘&'lo?lef?ﬁ?Hgbhﬁ%iai tncapnots qgg@’eQ than

clicking feeling and keystroke ura Ity require

60 ufnpfd@rétﬂ'ltict!}i o{fc?;(lﬂ&@e 1@2119&1 %‘iﬁ@% JHJH‘?F 2, E ﬁr‘?@.‘esimpact

Of’ t he exanpl es to 1 are a excellent In c

ing

- test pabiing tangnabsoseapabhgr of hoOhiiaiduing fb@@iﬁlgjrég&f%%é’es and

of at least one mllion times by the inpact fest.

thus mat ke teblds fother&bt steetusef. thige @MHeR 1 olfSthe example
excellent in clicking feeling, and although a non

3 udirghtnehi®Oté - tpordd exhlibkeed himmitishcdlaackigbtad 100 cd/m?,
seen in a keystroke portion by one mllion tinmes of

‘but Keysirlokeeershart it cahmonobtat arnds ckihgifecdppearankeystroke

in practical use, thereby obtaining even |ight as the
durgpi b natdon esurfoe ef switch.

[0076] On the other hand, the EL sheets of the examples 1 to 12

- are all excellent in clicking feeling and also capable of obtaining

the durability of at least one million times by the impact test.

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

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

. phosphorparticles are removedby sifting to control themeanparticle

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

particle constituents having aparticle diameter of 25.4 pmor larger
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25 key switch. Also, in the exanples 2 to 4, and 6 to
9 in which coarse phosphor particles are renoved by
sifting to control the nean particle dianeters to be
in the range of 10 to 23 pmand the ratio of coarse
particle constituents having a particle dianmeter of
25.4 gmor larger 35 to be 30%or |ess by nass, it

to kmB0eoseckass frat mbhe, | Lmicaanbe sdert hbatEthsheestinanice of the
further inproved as conpared to the exanple 1. [00771

EL sheebves , furthemn bwsowd wsatcomperedanpl the dmampige tho
systems of power supply wires are further inproved in

[Ookii/st rREE TR T bl Fahpe Berhehalkbhprsampl adhaslingHiWgsystems
decreased | um nance by adding the pigment |ayer, but

of RowerptuRR b YL reh rgct eF t e éBpEaveddn Mpytietkeprsbipkhlity.
the pignent |ayer. The exanple 11 has keystroke )

The ederRa R Lg Bas Fhiebédy dasraise p\rninansaiky apgingidempioment

heet .of, th I 2, lightli t est ,
BTN S E MICUTIRE SR S

- 600 Hz..i ' t of 40C and .95% RH,
LI TN M L RTACTIEE AL -

i SI t fai to Light aft . :
cucthel PO ot SRS EL e dork O Jifhe po, piohetng

tos EXAERLE A il £6k O PBIoh QT LY, NGULS: 08 1,080 vo-p,
o) ong lirrte In

and thds it was confirne ave "da

ool ARG P RSP AR e, noemy

- theidondlicRav kD 1IEmeINe el i RGEPF A N0 b e alhe Presen Fo glhitght after

i nvention, when being used as an illum nation

appBORIHLL Sy £ holirke wheked sk MWt &dy oPithe N8RHa08 1ighted
and failure to light due to 20 keystroke stress or the

norhakey @t bex HpNfLsselon@pel bhivehys Wit RaYtcord MALd 88 have
reliability and clicking feeling of a key switch or

a lohg 1lif&kein Hieyrefenpertherew heghihhuiditeyi agvBosheat.
according to the present invention is effective as a
light source for an illumnated swtch. Further, the
illumnated switch according to the present 25

Indiusiveil dipmldredbs Ingde t hi nner, and is excellent in
reliability,

[0078] By a sywitch 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. Furthex, 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.
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clicking feeling, and so forth. Thus, the illum nated
swtch according to the present invention is
effective for various electric/electronic
-apparatuses. 36 CLAIMS: © 1. Aswitch illum nating EL
(el ectrol uni nescence) sheet having a light emtting
pattern corresponding to a switch, conprising: a
cradipght emtting layer having EL phosphor particles
which are contained dispersedly in a dielectric
matlri x, Pwh@n&nh éddhmipktihe EL p@memﬂmmlqmwnesﬂan;e) sheet

ve .a prof .coati formed on sur .
nal B AR, BB RN bR Lt BRer s o iy ey sl
compﬂugﬂﬂg emtting face of the Iight emtting |ayer and

constlt ted of a gnductlve mer; a transparent

Gt O8N SFEHLRPr dRYEY BAVE % L afqrphan Paldlegdehich

ard &&%&a&&@dh@ib@@r@ebmycKﬁe§5d9£léékfﬁé(ﬁéﬂkfﬁ dMdredn each
dielectric layer and a back el ectrode I'ayer which are

of dheakdedliosrdrdepaatdngea hove | # glrnRTREQG hFdaddadofformed

(nlgh%ukgggg @@tbieng ayer. 2. The switch illum nating
L sheet according to claim 1, wherein the EL

ph@sﬁﬁ@ﬁSpawﬁmﬁl@éeat90denéayexn@xtaﬁqéﬁﬁalimmedl&ght
emll%m:ﬁl %ra <) %‘f Ipxg ;sL g}lgh mijcfjﬂr%]ﬁfea)é%r dc' %o&stltuted of a

according tocla
coqdmm&u@be@ohamera nean particle dlaneter of 10 mto 23
m_and _a Eartigle distributio |nclud| 30% or | ess
by y k< SPaEEAt P ﬁ?%lﬂ%vfhg“aﬁ%rtq i Aifetdrnsgprent
ele®?rhd® Q5 yk@r 98K having a thickness of 10 um to 60 um; and
a dielectric layer and a back electrode layer which are
arranged in order along a non light emitting face of the light

emitting layer.

2. The switch_illuminating EL sheet according to claim

1,

o

wherein the EL phosphor particles are constituted of ZnS-

based EL phosphors.

3. The switch illuminating EL sheet according to claim
2,

wherein the EL phosphor particles have a mean particle
diameter of 10 um to 23 pm 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
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4. The switch illum nating EL sheet according to claim
3, 37 wherein the EL phosphor particle has |umn nance
of 80 cd/nm2 or higher under drive conditions of a

vol tage of 100 V and a frequency of 400 Hz when an EL
el ement is produced using a transparent el ectrode
having light transmttance of 85% or higher and

SUVJr?eQFe estlh%t %&Cﬁgggpﬁgg F%étlgiel g%!\grlur%lna‘g%ie Sbvf t8%h cd/m?

|Ilun1nat|ng EL sheet “acco to C
or thheshdanprploofdrigat cngdnslonasbftmtwltdg@ atetldlo V and a

oxi de f|| n|t de fi 6. The
et P hkBp AbcBbarhgelt of aimroaiid dhang =
t rdrhepalam- prieoeft redat hagihasi agneanrindm tticdess s56f or
0.1 mto 2 m 7. The switch illum nating EL sheet
highasoradihgurd aseairms igtapmer ef n50heQdWi pehlpeTm nati ng
EL sheet exhibits [um nance of 50 cd/n2 or higher
under drive conditions of a voltage of 100 V and a
frequency of 400 Hz. 8. The switch illum nating EL
sheet according to claim 1, wherein the transparent
el ectrode | ayer constituted of the conductive pol yner
has a nmean thickness of 0.1 mor Iarger and surface
resi stance of 1000 0/0 or |lower_and |i
tr ahem (enc¥ I toh [48nERaR BOoET saheet ﬁﬁé:%wlt% to claim
1, illumnating EL sheet according to claim 1, further

conpri si ng:
wherein the damp-proof coating is constituted of a metal

oxide film or a metal nitride film.

6. The switch illuminating EL sheet according to claim
1,
wherein the damp-proocf coating has a mean film thickness

of 0.1 pm to 2 pm.

7. The switch illuminating EL sheet according tc claim
3,

wherein the switch illuminating EL sheet exhibits
luminance of 50 cd/m® or higher under drive conditions of a

voltage of 100 V and a frequency of 400 Hz.

8. The switch illuminating EL sheet according to claim
1,
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%.



back insul ation | ayer arranged on the back el ectrode
yer. 10. An illum nated swtch conprising a switch
| um nating EL sheet according to claim 1. 11. The
| um nated switch according to claim10, conprising:
a swtch nechani smportion; a key top portion which
operates the switch nechanism portion; and the switch
|11 natddng., Fle BNegh ALEARIRYG BELUEED: Lheo SWASTo clain
mechani sm portion and the Key“top portion; an
1, i fuxiheratdomgpaisengey top portion. 12. The illum nated

switch accordi-ng.to claimill wherein_the switch

mochdiil i BT TG Had ® oA EYHES MBVERT XSt rode
lapatnt and a fixed point arranged on a substrate. 13.

An el ectroni c apparatus conprising an illum nated

swtch according to claim10. 14. The electronic

appeg at UnrAGaaneiiRd b8 k@t Phl3ompWNEl € N thei tch
__electronic apparatus is a nobile comunication
ll%&ﬁkﬁ%ﬁ%HQ Hjg sheet according to claim 1.

a
| a
il
il

11, The illuminated switch according to claim 10,
coemprising:

a switch mechanism portion;

a key top portion which operates the switch mechanism
portion; and

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

illuminating the key top portion.

12. The illuminated switch according to claim 11,
wherein the switch mechanism portion has a dome type
movable contact point and a fixed point arranged on a

substrate.

13. An electronic apparatus comprising an illuminated

switch according to claim 10.
14. The electronic apparatus according to claim 13,

wherein the electronic apparatus is a mobile communication

apparatus.
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