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SPEEFFI CATION .. Tl TLE OF THE | NVENTI ON An EL sheet di aphrRERAPIsO08a!

'sw tch using the same TECHNI CAL FI ELD OF THE | NVENTI ON - The
present invention relates to an EL sheet diaphragmfor - use as a lighted
swtch in an input control section of various el ectroni c devices
(portabl ‘e devices, in particular) and a -switch using the sane.

BACKGROUND OF THEBISIRR/ENTI ON Recently, such el ectronic devices as
comuni cation, video - and audio devices are used nore and nore in portable
applications. - Alighted switch in conventional portable el ectronic

devices has been lighted by enploying ei'ther a bullet- tyj)e LED in the
vicinity of a cont actThEatpt'eoéntt heventiveredptes dloi p- ltlyébée swiEech pseheln
vicinity of the switch, and providing such |ight gui ding plate as
transparent acrylnmuplmcsloms @di veritne kinghtof wlectronic dev1ces, and a
' un1form1y lumlnous EL sheet d1aphragm and a lighted SW1tch ‘which
is of a thin . struc£ﬁré using the same are provided. N
The uniformly luminouS'EL sheet diaphragm is formed by
ﬁﬁldipg a diaphr#gm bbrtioniz in a diffusion—tﬁﬁe EL'sheet.which
cdmﬁriSes a transparent electrode layer 4 formed on a
tféhsparént film 3,.a'ligh£-emitting Yayer 5, a dielectric layer:
6,:a rear electrode iayer 7 and an insulating layer 8 in such
mapner that a light emitting surface is in a convex sidg, and
,the_switch is pfpvidgd by an electrode contact. layer 9 newly
.fofm;d-bn the'ingulating layer 8 in a concave side of the EL
sheéi-diéphr#gm an§ an opposed electrode contact layer 11 formed -
;on-én insuldting fiim base 10 opposite thereto, so that the thin
structure can be -achieved.
“ Further;.the i?ansparent'electrode layer 4 of the EL sheet
diaphragm is fOrméa £y printing and drying.a paste.prepared by -
_dispéfsing coﬁduéti&é powders that has a visible light
tfahSmittaﬁcé in an insulating resiﬁ, and a high dielectric
JcOnﬁtaﬁt.énd.fléxrﬁle_resin selected from vinylidene fluoride
rubbér and a_blenaédirésih'gf éyanated pullulan or cyanated
cekiuiose aﬂd ciaﬂatéd.polyvihjl alcohel is employed as a binder

_resih'for the light émitting,layer 5 and dielectric layer 6, so



‘the switth section. =~ . Alighted switch conprising epposing films or
glasses with a transparent el ectrodes on a diffusion-type EL sheet is

al'so - known. ' However, in such constitution of enploying a

chi p-type LED in the V|C|n|ty of the switch, and QU|d|ng the |ight by
means of - - 3- a light
guiding plate, it has been a problemthat a loss of |I|ight and unevenness

in brightness aretigitgniglitCamissidRdf AN uras [dABPto Ofiré exheak age tihetleoss and
unevenness causes increase in size and weight, |eading to higher power
consunption of LEDahdageadbktin extause AfdudedAtdn@ry highagyaditalELeshen ce,
so that the portable device cannot be used continuously for a long tine.

A switch with tradidpaceii aglestshees uRliAy i Wedsd QEiDQﬁl i:t-@ﬂdeﬂo each ot her
on-an EL sheet is advantageous in that very:



-

uni formd | | um navoogsexas be obtained, and a loss is insignifi bl€
it has been a problemthat it |acks operational feeling as a ?@?@Eﬂmﬁkh .
Further, although a sputtered filmof indifumtin oxide (hereinafter ITO
I's enployed as a transparent electrode in a conventional diffusion-type EL
sheet, because it is excessively stretched and bent in a process of
shapi ng a di aphragm portion, it has been a problemthat |ITO may be

rel atively easil \SPBCOKEOATIONr i ng t he shapi ng process or operation of the

di aphragm *portion,” and no light is emtted by the diaphragm portion due to
breakage of a binder resinin a light emtting layer or . dielectric |ayer.

SUMVARY OF THE | NVENTI ON It is an object of the invention to provide
a high-quality BlITsBert THE ayMVEADIONand a switch using the sanme such that a
uniform illum nati.on can be achi eved, power consunption is

-4- ' An EL sheet diaphragm and a switch using the sanme

TEanICAL FIELD ot'rﬁa iNVENTION
| The present invention relates to an EL sheet diaphragm for.
“use as ‘a lighted switch in,an.input_con;roi section of various
electronic devices (portable devices, in particular) and a

- switch using the same.

BACKGROUND OF THE INVENTION
i Recently, such electronic devices as cbmmunication, vidéd
énd'audio deviceé'gre'used more and ﬁore in portable.applications.
Allighted sﬁitch in conventional portable electronic
device§ has been 1igﬁted by employing either a bullet-type LED
in the vicinity ofla'contéct part of.the switch or a chip-type
LED in the vicinity qflthe switch, and providing such light
guiaing plate as.trangparent acrylic_piate to guide the light to
the switch SeCtion;_.
A lighted éwi}ch}comprising opposing films or glasées with
a tranSpafent_electrodes,on~a diffnsipn;fype EL sheet is also_ 
known, | | |
However, in'sqch1;ohstitution of employing a chip-type_LED

 in the vicinity of the switch, and guiding the light by means of



reduced,*‘ a godd_ operati onal feeli h_g can be obtained, and |ight -em ssion

faifmre is reduced. . In order to achieve the object, an EL sheet :
disaphragmis forned by shaping a diffusion-type EL sheet that conprises a
transparent. el ectrode layer fornmed on a transparent film a |light emtting

| ayer, a dielectric layer, a rear electrode layer and an insulating |ayer-
in the formof a dome with a flange-like supporting portion in an outer
circunference ther é¢dghtsigahd inzablate,l i gliasebedsd iangratliehatiati 8 IassaoLonvex
side, and is reversed when it is pressed for operation, and a switch i's
provi ded by usindigtibeandi apéwengass in brighetesdiang dignabbaeatcoasit iution, a .
-high-qual'ity EL sheet diaphragmand a switch capable of providing uniform
il lum nation, |ovitpemer of OfedudRhs Gthealéks)@nd VIRGEMids@NAduse@Ciddigaseam be
obt ai ned. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1.is an outer
pl an view of a SViiiTthal_iﬂSiwégglﬂn Eadiigeto higher power consumption of LED and

earlier exhaust of a battery in a bortable device, so that the

portable device cannot be used continuously for a-lbng time.

A switch'wiﬁh'transparent electrodes provided in opposition

~ to ‘each other on an EL sheet is advantageous in that very

uniform illumfnationﬂcan be obtained, and a loss is

insignificant, while it has beeﬁ a problem that it lacks

operational feeling as a switch,

Further, although a sputtered film of indium tin oxide

(hereinafter 1T0) is employed as a'trénsparent electrode in a

conventional diffusidn—iype EL sheet, because it is excessively

stretched and bent in a process of shaping a diaphragm portion,

it has been a problem that ITO may be relatively easily broken

~ during the-shaping process or operation of the diaphragm
portion, and nd light is emitted by the diaphragm poriion due to

breakage of a_binder'resin in a-light emitting layer or

dielectric layer.

'SUKNARY OF THE INVENTION
It s an object of the invention to provide a high-quality
EL gheei'diapﬁragm and a switch using the same such that a

uniform illumination can be achieved, power consumption is



di aphragm accordi ng to an enbodi nent of the invention; Fig. 2 is a
sect4onal .view taken along a line A-B of Fig. 1; Fig. 3is a viewof a
printed pattern in the EL sheet di aphragm Fig. 4 is a sectional view
taken along a line GDof Fig. 3; Fig. 5is a sectional view taken along a
line E-F of Fig..3; Fig. 6 is a push-down pressure curve in relation to a
~conpression stroke of the diaphragm portion; Fig. 7 is an outer plan view

of a switch reduced, a good at 1 feel e obt d, rHls'l n EL
sheet di aphragm wher ei n’ thg di é’Bﬁ’r' a(jr%n?oorteleohn% sca?)f °a a mul T &0 PI ght

emtting type; anghikkfon FakPud YLeMdQke® printed pattern in an EL sheet
di aphragm according to a.second enbodi nent of the invention. BEST MODE

OF CARRYI NG QUT THE |W'5J}"ELQ\£0 achuav'%\n'dr:e,L o%hé@n.t Qhaﬂ,hrsﬁgéfi %QQPHxQ'gmgléo an
enbodi ment of t he

formed by shapmg a d1ffus1on -type EL .sheet that comprises a
transparent_electrode layer formed on a transparent film. a
light emitting layer, a dielectric layer, a rear electrode layer
and ahlinsulatiﬁgrlayer in the form of-é dome with a flange—like
. supportfnglpdrtion in an outer ciréumfefence.thereof such that a
'Light'emi;ting suff#ce is in a convex side, and is reversed when
iﬁ is pressed for.éperation. and a switch is provided by using
the -digphragm. | |
According to above gonstitutidn, a hish—qdaii;y EL sheet
‘ﬂiaphragm'and 5 swi;ch capable of ﬁroviding ﬁniform
illuﬁination,.low power cﬁnsumptipn énd good 6perational feeling

can be obtained.

BRIEF DESCRIPTION OF THE'DRKWINGS

Fig,'l_is aﬁ outer:plah view'of-a switch using an EL sheet
'diaphragﬁ accordiﬁé to an embodiment of the inventién; Fig. 2 is
a seétional view takén aloﬁg a line A-B of.Fig. 1; Fig. 3 is a
view of a'printéd pétterh in the EL sheét diaphragﬁ; fig. 4 is a
sectional view'fékéﬁ_along a line C-D of Fi#. 3; Fig. 5 is a
seCtiqnal.view'takéh along a line E-F of Fig. 3; Fig. 6 is a
push-down préssurg curve in relation to a compression stroke of

the diaphragm portion; Fig. 7 is an outer plan view of a switch



invention and a switch using the sane are described below by referring to
Figés 1 to 7. - (Enbodi nent 1) Fig. 1 is an outer plan viewin
a ctonvex side of a diaphragmof - -a switch using an EL sheet di aphragm '
according to the invention, Fig. 2 is a sectional view taken along a line
A-B of Fig. 1, Fig. 3 is aviewof a printed pattern in_a concave side of
the EL sheet diaphragm Fig. 4 is a sectional viewtaken along a line C-D

of Fig. 3, Fig. Sudingaamsett sal dvifWagink@Rrefl AR & aph PEzeEpbr OfonFiP-of3,
Fig. 6 is a push-down pressure curve -in relation to a conpressive stroke

of the di aphragm paultidlor alghlti éhitéihs IPePWnAr FPI.AB Vi QWVyOEw RESY tCh
using an EL sheet di aphragm wherein the diaphragmportion is of a

nul ticolor |ight pramtéd ipageédP8n an EL sH$etSBOMWhragn Ficdordingd t&W ks6Bonk USI NQ
an EL sheet diaphragm is provided-with an illum natable diaphragm portion

2 that is fornmederd®d2ndnanbnaghedi sesaRg@sn Shown in a sectional view of Fig.
2. - _ - . -6 - -
* BEST MODE OF CARRYING OUT THE INVENTION
An EL:sheét-diaphragm according to an embodiment of the
invention and a switch using the same are described below by

referring to Figs. 1 to 7.

(Embodiment 1)
Fig. i_is an outer plan view in a convex side of a
- diaphragm of a swigch using an EL sheet dihphfagm according to
the'invention,;Fig. 2 is a sectional view taken along a line A-B
bf Fig, 1, Fig. 3:is'a view of a printed pattern in a concave
side of the EL sheet_dgaphragm, Fié. 4 is a sectional view taken
along.a_line'CfD 6f'Fig. 3, Fig;l5 is a seﬁtional viewltaken.
along a line E—F'of Fig. 3, Fig. 6 is a push-down pressure curve
in relation to a cpmpréssive stroke of the diaphragm portion,
and Fig. 7 is an outer pIaaniew of a switch using an EL sheet
diaphragnm whe;éin ;he diaphragm portion is of a multicolor ligﬁt
. enitting type.:
As shown in Fig. 1, a switch 1 using an EL sheet diéphragm
is:pfovided with”aﬁ i11uminatable diébhragm portion 2 that is

formed as a laminatéd member shown in a sectional view of Fig. 2.



The EL sheet conprises a transparent el ectrode | ayer 4 forrred in a surface
of pelyethyl ene terephthalate (hereinafter * PET) film3, which is
sequentially llamnated by a light enmitting layer 5, dielectric |ayer 6,
rear electrode llayer 7 and insulating |ayer 8. To make the EL sheet,
a _diffusion-type |ight transmttlng paste prepared by adding 65 wt. % of
conductive powders having a wvisible light transmttance, that is, indium

oxi de powders ( SCP- Xrher epasrledtb:yonﬁunwsormti\éaisahrédmlemgatﬂoﬁeahyieﬂsul ating
resin (a flexible acrylated bisphenol resin, NRXA prepared by Miwa

Chemi cal | ndustr yfprneddnda spefaca®mft hemeumhgxet hesephtbsl stei $hereinafter
screen-printed onto the PET film3 of 125 [err] mthick, and dried at 155
[err]C for 15 mPET¥Of tlhas, tekéch rmsp@ﬁmﬁaﬁl;edhnmhaeﬂamera dighaf edi ttdnb
[err] min dry filmthickness. is forned. Then, the light emtting
layer 5 i's formedaysér & ,MapeRdctro¢ Malyaf 8,0 refiftelettfodlenidygrt headdr anspar ent
el ectrode layer 4 by printing and drying a paste which is prepared by

m xing and di Spﬁfn&hngzl(ﬂgOPas@rOB gl curryl peroxi de as a cross |inking agent

To make the EL sheet, a difquion—type'light transmitting

paste prepared bﬁ'édding 65 wt, % of condﬁctive ﬁowders having a
visible light t;anémittance,'that is, indium oxide powders

- (sCP-X preparéd;by'Sumitomo Hetal Mining) to an insulat}ng resin
(a flexible aéryla;ed bisphenol resin, MRXA prepared by Heiwa
Chgmicél fndu;try); and disperéing them using three rolls is
screen-printed onip the PET film 3 of 125 a#m thick, and dried
at 155.13 for 15 ﬂiﬁ so that the transparent electrode layer 4
of 3 to 5 umin dry film thlckness is formed.

Then, the light emlttlng Iayer 5 is formed in a manner.
“simllar to that of forming the transparent electrode layer 4 by
.printing and drying d-paste which is prepared by mixing and -

dispersing 0.02 g:qf-giéumyl peroxide as a cross linking agent
and 100 g of a light emitting element (TYPE 40 prepared by
Silvénia, ﬂ.SiA:j=in é Qinyiidene fluoride copolymer rubber
solution kDaiel GQOZ prepared by Daikin Industries and 35 wt. %
of 1sophorone.solved theréto) so that a dry film thickness of 35
wn is achieved. |

Further{ tﬁé'dieiectric layer 6 is fopmed in a similar

panner by"printinglénd drying a paste which is prepared by



and 100 g of a light emtting el ement (TYPE 40 prepared by Silvania,

U SiA. ) in a.vinylidene fluoride copol ymer rubber -solution (Daiel (302
prepared by Daikin Industries and 35 wt. % of isophorone solved thereto)
so that a dry filmthickness of 35 [err] mis achieved. Furt her,

dielectric layer 6 is formed in a sinilar

paste which is prepared by
di spersing, usi ntilsherelngQ! 4Sing>Oh@eOto BT ﬂ & loF ﬁﬁ1@93([ﬁ‘épbyed<§§'tpanto

‘Chemi cal

pullulan resin anthe3@catt -Infadry3yANQ@EL Bydf RO YEANYS1utabs WOk o ES

(di et hyl -

-formanmi de and 35.w. % of CR-Mprepared by Shin-Etsu Cﬁenlca

that is solved t heya@b@hy30ph Natl aR AsY nfddd B0 tdY. C%n@ﬁ%yeﬁoéﬁyﬁ%cﬂbvmﬁ

"achi eved.

Thereafter, the rear electrode layer 7 is forned in a

alcohol resin (d;methyl formamide and 35 wt, % of CR-N prepared

by Shin-Etsu Chemicel that is solved thereto) so that a dry film
thicknees of 35 um is achieved.

T'her;eafter,. the rear electrode iayer 7 is formed in a
s1m11ar manner by pr1nt1ng and drying a conductxve paste
(PY-150H prepared by Toyobo) so that a dry film thickness of 10
&m is'. obtained,

Finally, the i_ns.ulating layer 8 is formed similarly by
_.erinting and drying _an_iesulating_ -pae-te .(XB-804A prepared by

Fujikura Chenmical ‘Industry) so that a dry film thickness of 30

" mm.is achieved.

Next, an upper electrode contact 9 of specifi.ed dimensions
and a dry film th.ickness of 8 un is formed on the insulating
layer 8 in a similar mannesi b!} drying al conductive pas.te
(DW—250.H p_reﬁared 'b_y Toyobo_).

Then:, tﬁ'e .diaphregm eortibn 2 is 'fo'r‘med by using a mold .
that is heated to 170 C, and molding it to a dome shape so that
it is convex in-a s.ide .of the PET film 3.

Thereafter, a lower electrode contact 11 is formed by

' pattern-printing and drying a conductive paste (DW-250H pr-epared_

by onobo) onto aPET film 10 of 75 unm thick, and the switch 1

' uin-g the EL. sheet.__,d'iaphragm is completed by combining the

t he

manner by printing and drying a

I ndustry) -in 28 g of a mixed sol ution of 70 wt. 9% of cyanoet hyl



sim | ar ‘manner by printing and drying a conductive paste °(DY-150H prepared -
by Teyobo) so that a dry filmthickness of 10 [err] mis obtai ned.

Firnally, the insulating layer 8 is formed simlarly by printing and drying
an -insul ati ng paste (XB-804A prepared by Fujikura Chem cal Industry) so
that a dry filmthickness of 30 [err] mis achieved. - Next, an upper
el'ectrode contact 9 of specified dimensions and a dry filmthickness of 8
[err] mis fornmediaphtdga powsiibat2 rand & alp@er SelieetPodd kbh edctimalivear thbyt dsyi ng

a conductive paste - (DW250H prepared by Toyobo). - - Then, the diaphragm
portion 2 is formrdpisedusy ngptaemmdiptinthad ahd drgahedchnt Onslul@tfef ph&se and _
molding it to a dome shape so that it is convex in a side of the PET film
3. Ther eaf t@B-8®A presareldeky Faglekranthaiicil Imiub oryieds ban
pattern-printing and drying a conductive paste (DW250H prepared by

Toyobo) onto a PHRsidtdngOre&dist514 ayr hednst bf Cdﬁ,erﬁdild:ofmbﬁes:‘s\dfoh clonliingiSinng t he

EL sheet d| aphragmis conpl eted by conbining the:

- 8- such manner that the upper electrode contact 8 and lower
electrode contactell.of the.diaphragm portion 2 are opposed to
each.other. | |

~ As shown in Fig.,S) the upper electrode contact 9 is
pressure-conneeted_at a connection part 8a thereof with an
external lead pattern'of.the Iower electrode contact sheet, end
an eiectrode iead;out.portion of.the dieohragm 2 forms, as shown.
'in Figs. 4 and 5; rear electrode-layers 7, 7alof a conductive
. paste - and a comnecting electrode 4b on ; llght transmitting
electrode 4a in order for hetter connectlon
In the switch 1 using an EL sheet diaphragm according to
the invention; as e result of observing a-light emitting
condition of EL by applying.a power of 100 V 400 Hz to the_.
connecting electrode 4b and rear electrode leyer-7a, reversing
- the diaphragm portioniz By pressing the dieohragm portion Z_vith
d a-finger from abode,'and repetitively connecting the upper |
.electrode contact_9 and lower electrode contact 11 (switching
operat1on), it was conf1rmed that a uniform light was emitted, a
llght enitted by EL was alwars uniform even when the switching
operation is'repeated 500,000 times, and a.superior light

emitting performance was achieved.



di aphragm portion 2 and a | ower el ectrode -contact sheet that is prepared
by pattern-printing and drying an insulating paste (XB-804A prepared by
Fuji kura Chemical Industry) as an. insulating resist 12 by nmeans of therno-
conpression bonding in such -manner that the upper electrode contact 9 and
| gwer el ectrode contact 11 of the. diaphragmportion 2 are opposed to
each ot her. - As shown in Fig. 3, the upper electrode contact 9 is
pressure-connect ed atim thenswbotimsntpasd Edaskdwar épiphwah may beptredinedd bgad
pattern of the |ower electrode contact sheet, and an el ectrode | ead- out

portion of the direpheagwely fusling, aasashioder ne‘slmgﬁ tHe Ali@h b, enid@ing
el ectrode layers 7, 7a of a conductive paste and a connecting el ectrode 4b

on a |light transrm'atyta'r rg) ané| dicileotke cddayer 6) der viinylidens efluepieebpOiyner
Inthe swtch 1 using an EL sheet di aphragm according to the invention, as

a result of obsernibbgr &Deig@htG50I frcipBfed GPNDLikiiani mfuskhkidyy, aammemgrealpower
of 100V 400 Hz to the connecting electrode 4b and rear el ectrode |ayer °
7a.; reversing of 50 wt. % of cyanoethyl pullulan (CR-S prepared by Shin-Etsu
_Chemical.) and_50.wt..% of cyanoethyl polyvinyl alcohol.(CR-V
prepared by Shin-Etsu Chemical) or a mixed rubber of 50 wt. %
of cyanoethyl céliuloSe (prepared by Shin—Etsu Chemical) and 50
wt. %.of cyandéthy1 p61yviny1 alcﬂhol (CR-V prepared by
Shin-Etsu Chémic;l),_aﬁd.setting.thé ratio between the light
. emitting element or dielectric elemenﬁ and the binder resin at
the same ra;ib as that of the embodiment.
| As described ‘above, according to the embodiment, breakage
of the 1fo film during molding.of the diaphrggm portion 2 can be
prevented, and a seryice life.can be increased by printing.ﬁﬁd '
drying the paste (diffﬁsion-type light tra?smitting péste).
prepared by diéféféing conductive powders that ha§ a visible
lightntransmittange.iﬁ an insulgting resin or a resin solupioh
con;aininé an insﬁ1aﬁing resin solved therein to form the
tr#nsparenf.electrode layep 4, and breakage of a binder resin
for the light emittiné laver 5 anﬁ dielectric layer 6 can be
av01déd by us1ng. as a binder resin for the light emitting layer
5 and dielectric layer 6, a resin having a hxgh dielectric
~constant and'flexibility, which is selected from a vinylidene

fluoride rubber, vinylidene fluoride copolymer rubber, a reéin;

- 10 -



t he di aphragm portion 2 by pressing the di aphragmportion 2 with- a finger
fromabove, and repétitively connecting the upper electrode contact 9 and
| ower el ectrode contact 11 (switching operation), it was confirned that a
uniformlight was emitted,” a light emitted by EL was al ways uniform even
when the switching operation is repeated 500, 000 times, and a superior

li ght em tting performance was achieved.

-.9- : preparéd dyebbadi neriyanatedhubhdah stidieha fged Byl yo en oI oduced
by respectively using, as a binder resin for the light emtting |ayer 5

and diel ectric | aaleoh6) ,oraaviesyihi piesparéd bgr blendiapodpaneted fcebhelosé Daidel
G501 prepared by Dai kin tndustries), a mxed resin of 50 w. %of -

cyanoet hyl pul | ul anang (R Sopyeipaledliddjiobhi n- Et su Chem cal ) and 50 wt . %of
cyanoet hyl pol yvinyl alcohol (CR-V prepared by Shin-Etsu Chemical) or a
m xed -rubber of 50 W By %olding “the dlaphragm portion 2 such that clicking is
| sensed.in reepomse to a compressive force, an operational
- feelimg.of @he switch can be.provlded,'and the diaphfaém portion
2 can be molded elther by heating-the EL sheet to 70 C to
. 180 T or heat1ng the mold to 70 o to 180 T, so that breakage
of the 1TO film comprising a dlffuslon type light transm1tt1ng
paste and breakage of.the blnder resin for the light em1tt1ng
layer 5 and dielectric layer 6 can-be more effectively
prevented, and enVironmental change due to heat and humiditi in
_ operatiomel.feeling of the molded diaphragm portion 2 can be
aleo mimimized, allhough the didphragm portion may be molded at
an ordinary temperature. |
In oomparing.the diaphragm.portion 2 molded at an'ordinaryﬂ
temperature and thernmally treated at 70 to 85 C for 30 min with
that heated and molded as descrlbed above, a dlfference is
significant et a{hlgh humidity. in particular such that a
compressive force.of the diaphragm 2 molded at an ordinary
tempera;ure.and lhermally treated is reduced by 30 to .40 %,
while reduction lm'that heated and molded is limited to 0 to 10 %.
A relation_befween e compmession stroke and push-down
pressure in the smi;ch lnusing the EL sheet diaphragm according.

to above embodiment 'is shown in Fig. 8.

- 11 -



6f cyanoet hyl cel | ul ose (prepared by Shin-Etsu Chenmical) and 50 wt.
‘cyaneet hyl 'pol yvinyl al cohol (CR-V prepared by Shin-Etsu Chem cal), and
‘'setting the ratio between the |ight

and the binder

_ er resin at the sane ratio as that of the enbodinment.
descri bed above, _
during nol di ng of the diaphragmportion 2 can be prevented, and a service

according to the enbodi nent, breakage of the ITO film

life can be increasedreytheri Nd icBBoRtd 15t BR: {28 pRShe fidishbasign-type

light transmitting paste) .

has a visible

solution containing an insulating resin solved therein to formthe

transparent el ectédadge | Mainéd F8R:HY ﬁ%ﬁﬂ‘igﬁ?fpcﬁ-t?tﬁ‘qeﬁfr Qm Jidhed D%y

light emtting |ayer 5 and dielectric layer can

a binder resin fosmpibpidd gPhrAMLIEdNG ! PYAL e ﬁ“ﬁ’%%%ln&ﬂsr,' 91*}1@%@5 $, a

resin having a high dielectric .constant and flexi

avol y u3|ng,

lity, whic

% of

emtting el ement: or dielectric el enent

As

prepared by di spersing conductive powders that
| | gdtlerh 1 daSBY tEh@NELzH N e iR g Ud [HneRE, TaG81 duIQhiphe I %?bfk

as

froma vinylidenerghk Uiiitdeng létlbﬁénn Wi s 965'&1 WitRdudBo F URLYITR' o UbDET,

resin-

bluish green light and-a_llght ‘emitting element of ZnS doped

with Cu énd Mn for emission of orange light are generally used.
The éolor.of'light emitted by the EL sheet can be entirely
or partly varied by coloring the transparent film of the EL

sheet, applying a color paint to the transparent film, or

~ providing a color film over the convex surface of diaphragm 2.

In other words, a switch 13 usiﬁg a multicolor light
emittiﬁg EL sheet diaphragm can be obtained in the case a s;itch
13 is prbduced by ﬁsiﬁg an EL sheet diaphragm in which the light
emitting element of light emitﬁing layer 5 in the diaphragm
portlons 2a, 2b 2c shown in Fig., 7 is changed to TYPE 10

prepared by levan1a, U.S.A., such that the d1aphragm ‘portions

- 2a, 2b, 2c are of orange color, and other diaphragm portion 2 is

of bluish green when it is allowed to emit a.light in a manner
similar to that described above,

Also, by employing an acrylic film colored in transparent

yellow over the diaphragm portions  2a, 2b, 2c, multicolor light

emission can be;achieved when it is allowed to emit a light,
such that the diaphragm portions 2a, 2b, 2c are of greenish

vellow, and.other'diaphragm'portion 2 is of ‘bluish green.

o= 12 -
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prepared by bl endi ng cyanated .pul |l ul an and cyanated pol yvinyl alcohol or a
resin prepared by blending cyanated cellul ose and cyanated pol yvinyl
.alcohol . By nmolding the diaphragm portion 2 such that clicking is
sensed in response to a conpressive force, an operational feeling of the
switch can be provided, and the diaphragmportion 2 can be. nolded either
by heating the EL sheet to 70 [err]C to 180 [err]C .or heating the nold
to 70 [err]C to 180 [EwboHCmerz02) hat breakage of the ITO filmconprising a
diffusion-type light transmitting paste and breakage of the binder resin
for the light emittinBig.l &yts 2 ahew dif e qotinkted Ipayesrnd icam Be sipee

ef fectively prevent ed, and environnental change due to heat and humidity

in operational fdiephpggmohceddin®l cedhdiapbregn. portion 2 can be .also
m ni m.zed, although the di aphragm portion may be nol ded at an ordinary

tenperature. | nA ceepad i endotl heendi ephvhegMmvear i 6PN s2d é80rabed a1 aw
ordinary tenperature and thermally treated at 70 to 95 [err]C for 30 mn
with that heated andamlhdeﬁl 1&3F1ﬂe$crtmeecémmntapx®lvﬁa@sr QNEWI b
constructed similarly to that of above embodiment 1 wherein an
EL sheet'diaphragm is formed with a lighting sgction-compriéing'
:a transpareﬂt giectrode layer 4. a light emiiting layer 5, a
dielectric iayéf 6, a'reaf.electrode layer 7 and an insulating
lqyer 8 that éré similgr.to those of above embodiment 1,
- réspective}y,.only-in the diafhragm portion 2 and in the
vicinity.thereof.

A powér-consumption'of the switch using the EL sheet .
diaphragn éccordfng-to the ‘embodiment was éboup 53% of the powe;
consumption of:above émbﬁdiment 1.

As describéd,;accbrdiﬁg to the embddimenﬁ, because emission
of light is caused only in thé digphragm portion 2 and jﬁ the
vicinitﬁ thergof{ although the EL sheet is generally
characterized.in'g"low power consumption, the power consumption

can be further reduced.

'_(Emﬁodimentj3)
A third embodiment of the invention is described below.
According to the embodiment, an EL sheet diaphragm was

produced'by eliminating the electrode contact 9 in above

- 13 -



si ghific’ant at a high hunidity in-particular such that a conpressive force
of the di aphragm 2 nolded at an-ordinary tenperature and thermally treated
i s reduced by 30 to 40 % while reduction in that heated and nolded is

limted to O to 10 % A rel ation betweenacorrpressmn stroke and
pysh-down pressure in the switch 1 using the EL sheet diaphragm according
to above enbodi ment is shown in Fig. 6. Further, a col or of

light emitted by etmlbedﬁlenshEetanﬂSmoldehgrmenethﬂhyatmenolrtgcht 2em tat magneal enent ,
and multiple colors- can be obtained for the diaphragm portion 2 of the
enbodi ment by engimdyimgopt he ahbddimest of, |ight enitti ng el enents, although

a light emtting el ement of ZnS doped with Cu for emi ssion of bI ui sh .
green light and a |igitfengnai teill 8@t ellcet®idacaf paditSraofpedormdd Bo Ghaangt N f or
em ssion of orange-light are generally used. The col or of |ight

emtted by the Eloppbeal teaspfee enf ilosby PEWT f flarst bfy 76and ekabl, adkoEl ng t he
transparent filmof' the EL sheet, applying a color paint to the '

transparent fil msheet cnra@wtshmngaa ;fl@l:@d dnl b MdnbREnd R@iceNfexnalibyace  of
di aphr agm 2.

' adhering them except at the electric contact portion with a
spacer film between them such that the diaphragm portion is
matched with thé cphtact of the membrane switch, thus a switch
using the EL sheet diaphragnm aééording to the embodiment was -
produced. Similar1§ ta above embodiment 1, as. a result of
observing a light emitting.condition of the EL by apblying an
electric power of 100 V 400 Hz.to a connecting”electrﬁde'db and .

_ rear electrode layer 7a of the switcﬁ using the EL sheet -
diaphrégm, réversing_the diaphragm portion by preésing the -
diaphragnm portioﬂ from above with a finger, and ailowing the
upper énd lower épntacts to be conngcted ﬁith each other

| (switching) repetitivély, it was confifmed that emission of a
light was uniform, and the emission of a light bj the EL was
always uniform even when the gwitching operation is repeated

500,000 times.

INDUSTRIAL APPLICABILITY
As described'above, the invention provides an EL sheet
diaphragm and a switch using the same, wherein a diaphragnm

portion of a domezshape is molded with a flange-like supporting

- 14 -
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In other words, a switch 13 using a nulticolor light emtting EL sheet

di aphragm can be obtained in the case a switch 13 is produced by using an
EE sheet  diaphragmin which the light . emtting element of Iight emtting

| ayer 5 in the diaphragm portlons 2a, 2b, 2c shown in Fig. 7 is changed to
TYPE 10 prepared by Silvania, U S. A, such that the diaphr agm portions

2a, 2b, 2c are of orange color, . and other di aphragm portion 2.is of bluish
green when it is pabtmnedrdiﬁdem tn ahi giteri 8i scumflermrce sherebfirint @ t hat
descri bed above. Al so, by enploying-an acrylic filmcolored in
transparent yel lddffosien-tipe 8L gheeageompoisingns CeansBbrenicelentirbdedlager

| ight em ssion can be achieved when it is allowed to enmit a light.,, such
that the di aphragiapaist fornted2an - -2hraRepaaept cfhlgr;eerluslnt enék t iy, 1aynet,08her
diaphragm portion 2 is of .bluish green.

-12- . dielectric layer, a rear electrode layer and an insulating

\

layer, so thét-allight emitting surface is in a convex side,land
is revers;d whén it is_pfessedffor operétioﬁ.

Thﬁs; aecqrdiﬁé to_above cohstitution. a high quality,
superior EL sheet diaphragm capable of achie?ing uniform
lighting, lower ppwér 6bnsumptlon, good.operatioﬁal feeling and
reduced lighf enission failure and a thin, light-weight switchi

using the same can be provided.

- 15 -



( Enbqdi ment  2) Fig. 8is-aviewof a printed pattern in an EL sheet
di apfiragm according to the inventio A second enbodi nent of the

i nvention is described beI mumulu"mw in Fig. 8, the enbodi ment
provides a switch constru c ‘that of above enbodinment 1
wherein an EL sheet diaphragmis forned with ali ghting section conprising
a transparent electrode layer 4, a light enitting layer 5, a dielectric

| ayer 6, a rediLAé®ctrode layer 7 and an insulating |ayer 8 that are
simlar to those of above enbodinent 1, respectively, only in the

di aphragm portilon & @#hdsheett déaphiagancospitiséngof diffusionAtyrenEl sleresunpti on
of the switch using the EL sheet diaphragm according to the enbodi nent was
about 53% of the pelvieh isohslespsiaranshasdmyelentrodenbaterlforned on As

descri bed, according to the enbodi nent, because em ssion of light is
caused only in thetchinaphregmfpdss iadighandkiitnidddayer ciandigldcheieof,

al though the EL sheet is generally characterized in a | ow power
consunption, the pbayer,cansampelect rodanldyverf and hen inediatédg layer, is

(Enmbodi nent 3) _ _
formed with a diaphragm portion molded in a dome shape with
a flange-like supporting poftion in an outer circumference
thereof such that a light emitting surface is in a convex -
side, and is reversed with or without a feeling of
moderation when it is pressed for operation, and is
provided with a lighting area in an entire surface thereof,
only in said diaphraga portion or said diaphragm portion
and the vicinity thereof.

2, An EL sheet diaphrags of claim 1, wherein said trénsparent
electrode layer is formed by printing and drying a paste
which is prepared by dispersing conductive powders that has
a visible light transmittance iﬁ an insulating resin or a
resin solution qontaining an insulating resin solved thérein.

3. An EL sheet diaphraga of claim 1, wﬂerein a binder resin
used for said Iiéht emitting layer and dielectric layer i§
selected from a vinylidene fluoride rubber, Qinylidéne
fluoride copolymer rubber, a resin prepared By blending
cyanated pullulan and cyanated polyvinyl -alcohol or a resin

prepared by blending cyanated cellulose and cyanated

pplyvinyl alcohol. ——
This Sheet Has Been R,

LTI
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A thi rd+enmbodi ment of the i nvent ion is described bel ow. ' According to
t he enbodi nent, an EL sheet di aphragm was proaTJced by elimnating the

electrode contact 9 in-above ”ll, mlluuuulu uu - 13 -
enbodi ment’ 1, and nol di ng the n-2 in a manner’ simlar to
t he .enbodi rrent 1. Then, an el ect ™ ¢ Scoit act pattern is formed so that

it is opposed to upper and Iovver PET films of 75 [err}] meach, the EL
sheet di aphragm waaiyd aced on a nmenbrane sw tch. formed by _adher_l ng them
except at the electric contact portion with a -spacer film between them .

such that ‘the di aphr agimEROsHde®@ndisphriBi CoRer Wihk 4 kG rEAoACtyRf EL NGeet -
menbrane switch, thus a swi.tch .using the EL sheet. di aphragm according to

the enbodi ment was pﬂﬁdﬂcﬂﬂ)luéséinal F Ak plaPe PR Bc &rHRQT] SRR £ dpped@Son @ MeSUl T
of observi ng a light emtting condition of the EL by applying an

. transparent film, a llght emitting layer, a dielectric

layer, a rear electrode layer and an insulating leyer, is
formed w}tﬁ a diaphragnm bdftion ﬁolded in a dome shape with
a flapge—like supporting.poftion in an outer circumference
thereof such that a light emitﬁiﬁg'surface is in a convex
side, and is reversed with or without a feeling of
moderation when it is pressed for operation, and is
provided with a iighting area in an entire surface thereof,
only inlsaid diaphragnm portion or said diaphragm portion
and the vicinity thereof.

2. Ap EL sheet:diaphragm-of:claim 1, wherein said treneparent
electrode layer is formed b; printing and.drying a paste
which is prepared by diepersing conductive powders that has
a vie;ble light yransmittance iﬁ an ihsulating resin or a-
resin solﬁtion eontaihing an insulating resiﬁ solved £herein.

3. An EL eheet.diaphragﬁ of claim 1, wherein a binder.resin
used for sa1d llght em1tt1ng layer and dielectric layer is
selected from a vinylidene fluoride rubber, V1ny11dene

~ fluoride copolymer rubber, a resin prepered by blending
cyanated'pqllﬁlan and.cyanated polyyinyl alcohol or a resin
. prepared.by.blending cﬁana;ed cellulose and cyanated

polyvinyl'elcohol.

- 16 -



el ectri€ power of 10t 0 a connecting' electrode 4b and rear

el ectrode | ayer ““L ng the EL sheet diaphragm reversing
t he dlaphragn1port|$ " mlwuu Iﬂ“ di aphragm portion from above with a
finger, and allow ng*the wpper sand | ower contacts to be connected with

;each other (sw tching) repetitively, It was confirmed that enission of a
I Tght was uniform and the emssion of a light by the EL was al ways

uni f or m even whengt hanSei tshlb 101 i@PRFAfni B8R d19ik ePLahertin5@0 HQer tig¥ms.
| NDUSTRI AL APPI CABI LITY - -~ - As descri bed above, the invention provides an

EL sheet di aphragm aged ofosWeé th 148k N @ali bEi igalByeWard aiie 1ac whiaphayagns

portion of a dome Shape is nolded with a flange-Iike supporting

- 14 - : selected from vinylidene fluoride rubber, vinylidene

| fluoride cbpdlymer rubEer, a resin prepared.by blending
cyanated pullulan and cyanated polyvinyl aleohol or a resin
prepafed by bleﬁding cyanated cellulose and cyanated
polyvinyl alcohol.

5.. A switéh'ﬁsing.an EL sheet diaphragm of claim 1, wherein a
nembrane sQitch having an opposed electrode contact is
prdvided belowisaid‘EL-sﬁéet diaphragm, or an electrode
contact 1ayef is newly forﬁed_on said insulating Layef ih.a
concave side of said'EL.sheet diaphragm, and #n opposed
eleétrodé cbnpact_layef‘is'formed on an insulating film

.base or insulating resist base opposite thereto,

6. A éyitch using an EL sheet diaphragm of clain 2, wherein a
meﬁbrane s;itch ha&ing an opposed electrode contact is
pbovidéd below said EL sheet diaphragm, or én electrode
contact layer is ﬁewly formed on said insulating layer in a
concave gide of.said EL sheet diaphragm..and an'opposed-
electrode contact layer is formed on an insulating film
.basé or iﬂsulating resist base opﬁosite thereto.

7. A §wifc£.usin;'a; EL sheet diaphragm.of claim 3, wherein a
membrane'switch having an opposed electfode contact is
ffovided bélow said EL sheet diéphragm, or an electfpﬂe

lgdntact.layer is newly formed on said insulating layer in a

- 17 -



portion*provided in an outer circunference thereof in a diffusion-type EL
sheet conprising a transparent el ectrode layer  that is forned on a
transparent film ﬁm“‘;mllm'“a H”UH | ayer, a dielectric layer, a rear '
el ectrode | ayer an | ayer, so that a light emtting surface
is in a convex side’ ahd"“id réversed when it is pressed for aoperation..
Thus,- according to above constitution, a high quality, superior EL sheet
di aphr agm capabl e of cogtdwyviside Wi §OTITEL| dighti diaphirayer apdvanr osmusdnpt i on,
good operational feeling and reduced light emi ssion failure and a thin,

l'i ght-wei ght switch eusmg;dbh@r&aare Kayiar bss ﬂbewecded an insulating film

base or 1nsulat1ng resist base oppos1te thereto.

8. A switch using_an EL sheet diaphragm of claim 4..wherein a
membrane switch having an épposéd eiectrode contact is
provided;below saiﬂ EL sheet diaphragm, or an electrode

. contact layer is newly formed on said insulating layer in a
concave side of said EL sheet diapﬁragm, and an opposed
electrode contact layer isffOrmed.on an insuiating film

base or.insulatihg-resist basé opposite theréto.:.

9. An EL sheet diépﬁragm of élaim 1, wherein said diaphragm
qution is molded by heating said EL sheet which-comprisés
said traﬁspafent film of polyethylene térephthalafe to 70
to 180 C, or heating a mold for said diaphragnm portion to
70 to 180 c. . | |

10. An EL shéei diaphragm of claim 2; wherein said diaphragm |
bortioh'is mblded by heating said EL sheet which comprisés'
said tfansparént filﬁ.of polyethylene'terephthalate fo 70
to 180 ii,_qr heating a mold for said diaphragn pbrtion to

70 to 1,8'(.) T. |

11; .An EL sheet dlaphragm of claim 3, wherein said dlaphragm
port1on is molded by heating said EL sheet which compr1ses_
said transparent film of polyethylene terephthalate-to 70
'§o 180'1;3 or héating a mold for said diaphragm portion to

70 to 180 .

.- 18 -



- 15 - =~ CLALNB——%——AH‘EE—EHEET_d|aphragn1conpr|5|ng a. :

di ff:usi on-type EL shee ‘““lw““udes a transparent el ectrode |ayer
formed on a transg“\ m ‘\ ght emtting layer, a dielectric ,
layer, ‘a rear el ectrodeslayert afd an |nsulat|ng | ayer, is - formed with

a di aphragm portion nolded in a done shape with - a flange-1like
shpporti ng port lon in an outer circunference t hereof such that a |ight

em tting surface lizs ifn ELCONSEAXdiaphrafh AT, cBAGh U5 WIRVEIFQA W diapRFagh t hout
a feel i ng of “noderation when it is pressed for operation, and Is
portion is molded by heating said EL sheet which comprises
§ai-d_ trenspereht .film of poly_"ethylene terephthalate to l70
" to 180 T, or heating a mold for said diaphragm portion to
70 t.e 180 °C. |

13. A switch usin.g.an EL sheet'cli.'iaphra.gm of. claim 5, wherein
said--diaphregm-portion is _molded.'by heating said EL sheet
which comprises said transparent film of polyethylene
f.ere-phtha_l.ate to 70 to 180 C, or heatin; a mold for said
diaphragm portion to 70 to 180 T.

14. A switch using an EL sheet diaphragm of claim 6, whefein
said diaph‘ragm portion is nolded by. heati.r'ng said EL sheet
whicﬁ comprises said transﬁarent.film of polyethylene
tereph.thalete to 70 to 180 C, or heating a mold for said

_diaphraém portion te 70 to 180 C. | |

15. A switch using an EL sheet di.aphragm of clain 7y wherein
.sa1d d;aphragm portion is molded by heating said EL sheet
which compr1ses sald transparent film of polyethylene
terephthalate to 70 to 180 T » or heating a mold for said -
diaphra_gm'pprpion .t.o 70 to 180 TC.

16, A swiich -uéing an EL sheet diaphragﬁ of claim 8, wherein
:said d..i'aphragm port'i_qﬁ is molded by heating said EL sheet
which comprises -s'a'id _tra-nsp.aren't film of polyethylene
tereph.t.hal_at.e to 70 to 180 C, or heating a mold for.said

diaphragm portion to 70 to 180 C.
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provided with a IigHI n entire surface t her eof, ~only in
saiﬁ;diaphragnlportio lﬂ- gn1port|on and the vicinity
thereof. 2. An EL shee cIa|n11 wherein said transparent

el ectrode | ayer is formed by prlntlng and drying a paste which is
prepared by dispersing conductive powders that has a visible light
transnmittance in an insulating resin or a resin solution containing
an insulating resi7o skl EedsKdear @idbhragi.ofAp1dle $hemlerdimRifaBMceioflodi M 1,
wherei n a binder resin . - used for said light emitting |layer and
dielectric layer is nultipbgl e¢8bast b6 P @oVorty lof dETEA f | I@ni tliged” EPOLsa1d

vi nyl i dene fluoride copol yner rubber, a resin prepared by bl ending
cyanat ed pul | ul an andiigfianaiiadipol1sye Pt ahcdEal skdetd ir_ﬁiSisid trans fyr@Rar ed
by bl endi ng cyanat ed cel | ul ose and .cyanat ed- polyvi nyl al cohol .

-16- . . : film is colored, a color paint is applied to said
| transbaren£ fi1m, of a color film is placed on a convex
surfacg of said EL Shéet diéphragm so that said color of
light emiﬁhed-by said EL sheet is entirely or partly changed;
" 18. An EL sheet diaphragm of claim 2, wherein single color or
ﬁultiple;-twe or more,- colors of light.is emitted from_said
iight qmittingllaygr-of ;aid EL sheet, and éaid.tranSpareﬁt
film is col&red, a color paint is applied to said
: tranéﬁareh; film, or a-cofor film is placed.on a convex
-surface of said EL sheet_diaph;agm_so that said color of
iight emitted.by said EL sheet is eniireiy or partly changed.
19. An EL sheet diaphrégm of claim 3, whereiq single color ﬁr
multiplé, two or morg,_colors of iight is emitted from said
light emitting layer of said EL sheet, and said transparent
film is éolored,.é color paint is applied to said
transpafent film, or a_color-film.is placed on a convex
surface éf said Eﬁ'sheet'diéphragm so that said color of
' 1ight-emit£ed by séid EL sheet is entirely or partly changed;
20. - An EL sheet diaphraém of claim 4, wﬁerein single color or
mqltiplé, two or mofe, goiofs ofjlight is emitted from said
light emiﬁting layer of said EL sheet, and said transparént

film is.coioréd, a color paint is applied to said
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CLAIMS *1. An EL s conpr|5|ng a dlffu5|on type EL sheet
whith includes a tr de layer forned on'a . . transparent
film a light em ttﬂm‘ l\ﬂmﬁ \mect ric | ayer, a rear el ectrode

| ayer and an insul a ayem, $s * . forned with a di aphragm portion
nol ded in a done shape with a flange-1like supporting portion'in an
outer circunference thereof such that a light emtting surface is in
a convex - si de, @adspereneVENISGTdoMia BoDsr Wil NG pBade@ebh T cOAvex
noderation when it is pressed for operation, and is provi ded with a
lighting area in an edilrifhee DHr  #ixe EL Néie@@f diaphragm @Bl YhdtNssad @olbA@Er agm
portion or said di aphragm portion -and the vicinity thereof. 2. An

EL sheet di aphragm ofiigh@idnittedgr ei i $8i ShdetaDSPALEPdly or pardll @Cdhanged.
| ayer i's fornmed by printing and drying a paste - which is prepared by

di spersing condu@yi ves RIVEKH %siA@tanhBS sheet didpWiadnbbf dla@hts ! WAt t ance
inan insulating resin or a “resin solution containing an insul ating

resin solved therein.singie dMoFlorSReetidiedPiWca8m Wires! @1¥rd, opgEIRi Nsa
bi nder resin used for said light emtting |layer and dielectric |ayer

s sel ected frorged tYbdWirbieNadl | HAT 8F1 (14RBCTayeXi W/ IshdEMR. sheet,

and said transparent film'is.colored, a color paint is

-aphlied to said ifansparent film, or a color film is placed
on a convex suyface of said EL sheet diabhragm so that said
color of 1igh£ emitted By said EL sheet is entirely or
partly changed.

22. A swjtch uéing an EL sheet diaphragnm af claim 6, whereip.
-sihgle_co}or or multiple; two or more, colors of light is
'emitged from said liéht emitting layer of.said EL shéet,
'ﬁﬂd said transpareﬁt film is_colored, a colsr paint is
applied_to said transparent film, or a color film is blaced
on a cdﬂvex surface of'said EL sheet diaphragm so ﬁhat said
colar of-lightlemitted by said EL sheet is entirely or

; partly changed. |
_ 23. A switch using an EL sheet-diaphragm.of claim 7, wherefn
singlé_color or multiple, two or more, colors of light is
emitted from said light eémitting layer of said EL sheet,:
and said transparent film is eolored, .a célor paint is
apﬁlied.to said transparent film; or a color film is placed

on a convex surface of said EL sheeét diaphragm so that said
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quorlde copol'ymer rubber, a resin prepared by bl endi ng \'eyanated'
puliul an and cyana Hﬁl uehol or .aresin . . prepared by
blendi ng cyanat ed um“ﬁmnmm ‘ nat ed pol yvi nyl al cohol .

-.16 - *An® EL~ sheet di aphragm of claim 2, wherein a binder
resin used for said |ight en1tt|ng | ayer and d|eIectr|c | ayer is

sél ected fromvinylidene fluoride rubber, vinylidene fluoride

copol ymer rubber, a reslior pf diahedndy téd eustdkm EL sheeyaiateadilyl ot an and
cyanat ed ponvinyL al cohol or a resin - prepared by bl endi ng cyanat ed
“cel lul ose and cyanat egartly chuakydi nyl” al cohol. 5. A switch using an EL
sheet diaphragmof claim1l, wherein a - menbrane switch having an

opposed el ectrodeedconk aoti tel using 40 BUi gird c el apvr s deLlaﬁIﬂeeI vnlleaehr ag'm
or an el ectrode
single color or multlple,.two.or,mere, colors of l1ght is
emitied from said light emittiné layer of said EL sheet,
and said transparent film ‘is colored, a.coldr paint is
applied to said transpa;ent filq. or a color fiim is placed |
on a convex surface of said EL sheet diaphragnm so.that said
- color of light emitted by said EL sheet is entirely or
partly_cﬁanged.
25, An EL sheet diaphragm of claim 9, whereiﬁ single eoleg or
‘multiple, two or-mo;e; colors of light is emitted from said
lighﬁ emitting laeer of said EL sheet, and said transparent
film is colored, a color paint is epplied to eaid
trhnsparent film; or a color film is placed on a convex
surface of'Said EL sheet diaehragm.so that said color of
Ilght emitted by said EL sheet is entirely or partly changed.
26. An EL sheet diaphragm of cla1m 10, where1n 51ngle color or
nultiple, two or more, colors of light is emitted from said
ligh; emitting layer of said EL sheet, and said traespereﬁt
.film}is'colored, a color peiﬁt is epplied to said
transparent film, or a color film is placed on a convex
surface of said EL sheet diaphfagm so that said color of

light emitted by said EL sheet is entirely or partly changed.

~ 27. An EL sheet diaphragm of claim 11, wherein single color or

_z.z_l



contact *layer is neV\A—y—ianﬁed——eﬂ—sai—d—'T—nsul ating layer in a concave
si de. of said EL sheet n opposed el ectrode cont act
| ayer is formed on an ﬂ m’m : base or insulating resist base
opposite thereto. ch wsisng+an EL sheet di aphragmof claim 2,

wherein a rrenbrane swi tch having an opposed el ectrode contact is _
pI’OVI ded bel ow said EL sheet diaphragm or an el ectrode contact |ayer

is newy fornmed on sajd i ppl! Q%r}ﬂ'- 'm@)(fe cblof of 1ighQ" f“é‘ﬁi?iéﬁef?ém %@é&’ EL. |

sheet di aphragm and an opposed ctrode contact |layer 1s torne

an insulating film 1;gnRa&f tQnd NAYEALINGa L FLSEnRAS CaPRASA 11§ ah EITEHE-
7. A switch using an EL sheet diaphragmof claim 3, wherein a

menbrane switch havi ng 1an; PRRASEEH £hees 102d5a GRANE &CIppii Sed to sPFOVi ded bel ow
said EL sheet diaphragm or an el ectrode contact layer is newy forned
on Sa”_j '_n5U| ating |36’t‘%r|1§b£‘réi‘|t film, or alcolér film is placed on a convext’ - |
| -surface of said EL sheet diaphragm 50 that said color of
lgght-emitted by said EL sheet is entirelj of parﬁly changed.
-28. An EL sheet .diaphragm of claim 12, whereiﬁ single color or
nultiple, tworor more, colors of light is emit;ed from said
light emitting layer of_Said EL_sheet, and_said transparent
film is colored, a color paint is applied to said
-tfanspareﬁt film,_or a color film is placed oh.a.cﬁnvex'
surfacé'of said EL sheet diaphragm so that said color of.
light emitted by said EL sheet is entirely or partly changed.
289, A switch using.an EL sheet diaphragm of'élaim.ls, wherein
- -single color or multiple, two or more, colors of light is
emitted from séid light emitting laﬁer of said EL.sheet,
aqd said.transparent film is colored, a color paint is
applied to said transparent film, or a color film is placed
on a convex surface of said EL sheet diaphragm éo that said
“color of light emitted by said.EL sheet is éntirqiy or
partly changéd;
30, A switch'ﬁsing an EL sheet diaphragm of claim 14, wherein
single color or multipie, two of ﬁore, colors of light is -
emitted from séid light emitting layer of said EL sheet,

-and said transparent film is colored, a color paint is

- 28 -~



concave "si de of sai-d. EL‘SDEQMagm and an opposed . el ectrode
contact layer is f on an insulating film base or  insulating

resi st base opp05| ,iﬂm\] “wﬂ”l A switch using an EL sheet di aphragm of
claim4, wherein a i tch having an opposed el ectrode contact
IS .~ provided beI ow sai d EL shéet di aphragm or an el ectrode

-contact. | ayer is newmy forned on said insulating layer in a " concave .

side of said EL sheetasilapdragshiAidasébadBROdn, or aCLST OHf G9NSAGkd
layer is formed on an insulating film base or insulating resist base

opposite thereto. 9.on ANcéilvexNe@iradhaph a0 EY shbdt Midph B & Rnsaisdid
di aphragm - portion is nolded by heating said EL sheet which conprises

sai d transparent fil mabrrot Mekhv/aTetdLHFPMNAER &b 10 enurelEOoxlSO
[err]C, or heating a nold for said diaphragmportion to 70 to 180

[err]C 10. An EL syiaqltydirapbedom of claim 2, wherein said d| aphr agm
portion is nolded by heating said EL sheet whi ch conpri ses said

transparent filmaf polswetélyu8nRe taar eDNHARL AliG phPaghOof claint 5, 18Re il ] C

or heating a nold for said di.aphragm portion to 70 to 180 [err]C

11.  An EL sheet di apﬂrn%gm Q1o¢! & %?tlmerﬁdqﬁafhdjred' P89 Llight is

| emitted from said light emQttlng layer of sa1d EL sheet,

and said trénsp;rent'film is'coiored, a color paint is
applied to said trénsparent film, or a color film is placed
on a convex sufface.of_said EL sheet diaphragm so that said
color of_light.emitted by said.EL sheet is entirely or
partly cﬁanged.

32. A switch using an EL sheet diaphr#gm of claim 16, wherein
single coiof or multiple, two or more, colors of light ié
enitted from said light emitting lafgr of said EL sheet,
and said transparent film is colored, a color péint is
applied to said transparent film, or a color film is placed
on 5 convex surfacé of said EL sheet diaphragm so that said
color of light eln_litt.ed by said EL sheet is entirel;' or

partly changed.

-



portion®is nol ded by heating said EL sheet which conprises - said
transparent. filmof polyethylene terephthalate to 70 ~to 180 [err]C,
or heating:a nold for sai d di aphragm portion to 70 to 180 [err]C

- 18 - An EL sheet di aphragm of claim4, wherein said

di aphragm ded by heating said EL sheet whi ch conpri ses
séig t_rgnsparlelmnﬂ l”lnm‘"mcu t hyl ene terephthalate to 70 to 180 .
[err]C, or heatirfg & m#l dsfor said di agdpNgesNcR@rks on to 70 to 180
[err]C. 13. A switch using an EL sheet di aphragm of claim5; wherein
sai d diaphragm portion is nolded by heating said EL sheet whi ch
conprises said transparent film of polyethylene . terephthalate to 70

&gol?o []eg] C, Or[Rbeaitweﬂgma mhdhufg(ﬁﬁt$6!.|9@6 (30. 08 0ARNERAW POLd ib@Ng iR ITP tO
err

applied was amended; no other Claim was changed.- (Page 1))

1'. (AHENDED) An EL sheet dlaphragm conprising a diffusion-type

EL sheet whlch 1ncludes a transparent electrode 1ayer

formed on a transparent f11m, a light emitting layer5 a
dielectric layer, a rear electrode Jayér_and.an insulatiﬁg
layer is formed with a diaphragﬁ portionnmolded in a dome
shape with a flange-like Sﬁpportiqg portion in an outer
circumference thereof such that a light emittiﬁg surfacé is
in a convex side,'aﬁd_is revérsed with or without a feeling’
of ﬁoderation when it ié pressed for operation, and is
provided_with a lighting érea.in an entire surface thereof,
-at least in said diaphragm pprtion,only-br'an entire area

 of said diaphragm portion and the vicinity thereof.
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14- ".A 3w tch u5|ng ‘an EL sheet dlaphragn1of cIa|n16 wher ei n sai-d

-dlaphragn1 ortion is nolded by heating said EL sheet WQ?%ﬂgaaﬁpfises
said trans WROW | m of pol yet hyl ene - terephthalate to to 180 :
[err]C, or heating a'nold for said ' di aphragm portion to 70 to 180

sai d di aphragm portion is nolded by heatin i d-EL sheet whi ch

[err]C. 15. A switch using an EL sheet :;ighragn10f claim?7, wherein
conprises said transparent film of polyeth¥le "~ terephthalate to 70

to 180 [err]C, or heating a nold for said di aphragm portion to 70 to
180 [err]C. 16. A switch using an EL sheet diaphragmof claim$8, wherein
sai d di aphragm portion is nolded by heating said EL sheet - - whi ch
conprises said transparent film of polyethyl ene terephthalate to 70
to 180 [err]C, or heating a nold for said dlaphragnlportlon to 70 to
180 [err]C ' : -19-

Fig.l




17. . -An"EL sheet di aphragm of claim 1, wherein single color or
mul“td ple, t nDre colors of light is emtted fromsaid oght
em_tting | W 8? said EL sheet, and said transparent Pﬁr{"r?hg?'édsgp
colored, a.color paint is applled to said- . transparent.film or a
color filmis placed on a convex surgac of said EL sheet diaphragm:
so that said color of - light emtted ¥y saidEL sheet is entirely or
partly changed. 18. An EL sheet diaphragﬁ¥/ﬁ cllaim 2, wherein single’

col or -or - multiple, two or nore, colors of light is emtted fromsaid
light emtting layer of said EL sheet, 'and said transparent - filmis
‘colored, a color paint is applied to sald transparent film or a
color filmis placed on a convex surface of said EL sheet di aphragm
so that said color of light emtted by said EL sheet is entirely or-
partly changed. -19. An EL sheet diaphragm of claim3, wherein single
col or or ;fultlple two or nore, colors of light is emitted fromsaid
light emtting ef of said EL sheet, and said transparent: filmis -
col ored, a color palnt is applied to sald transparent film. or a.

col or f|In1|s pl aced on a convex surface of said EL sheet di aphragm
so that said col or of light emitted by said EL sheet is entirely or
partly changed. : ' -

6 7
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20..” 'An EL sheet diaphragn1of.clain14,_mherein single Color or

mul.tispl €, two or nore, colors of light is emtted fromsaid , l'i ght
emtting | aWer9630918ai d EL sheet, and said transparent PLCE4PI6400831
cqlored, a color paint is applied to said '

- 20 - transparent film or a color filmis placed on a
convex surface of said EL sheet QL@ph? n1sg;that sai d col or of
light emtted by said EL sheet is entirely @artly changed. 21. A

swi tch using an EL sheet diaphragmof claim5, wherein singl e col or
or nultiple, two or nore, colors of light is emitted fromsaid |ight
emtting |ayer of said EL sheet, - and sai-d transparent filmis
colored, .a color paint is applied to said transparent film or a
color. filmis placed on a convex surface of said EL sheet .di aphragm

so'that said color of light emtted by said EL sheet is entirely or

/Zygt\?
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partl y c'hanged 22. A swi.tch using an EL sheet di éphr agm of ¢l ai m 6,

wher ei n. single color or multiple, two or nore, colors of | i IS
ent.ited frMO8E&PI? i ght enmitting |ayer of said EL-sheet, gggaglld
transparent filmis colored, a.color paint is - applied to said
transparent film or a-color filmis placed, on a convex surface of
said EL sheet diaphragmso that said _ 4: or of light emtted by said
EL sheet is entirely or "~ partly changed. €23. A switch using an EL
sheet di aphragmof claim7, wherein - single color or nultiple, two or
nore, colors of light is emtted fromsaid |light emtting | ayer of:
said EL sheet, and said transparent filmis colored, a color paint is
applied to sai d transparent film or.a color filmis pl aced on a
convex surface of said EL sheet diaphragmso that said :

- 21- _
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oIor of* Ilght emtted by said EL sheet is entirely or partly
chahged. 24. A switch using an EL sheet di aphragm of clalm 'dgﬁﬁﬁﬁ
si-ngl e col VOR3Pt iple, two or more, colors of light is 1 34
fromsaid light enmitting layer of said EL sheet, and said transparent
fLIn1|s colored, a.color paint is ap d to said transparent- film
of a color filmis pl aced - on a,cnnvey/zsrface of said EL sheet

di aphragm so that said color of ligh tted by said EL sheet is
entirely or : partly.changed. 25. An EL sheet diaphragm of claim?9,
wherein single color or -multiple, ‘two or nore, colors of light is
emtted fromsaid light emtting | ayer of sai.d EL sheet, and said
transpar ent filmis colored, a color paint is applied to said
transparent film or a color f|In1|s pl aced on a convex . surface of
sai d EL sheet di aphragm so that said col or of light emtted by said
EL sheet is entirely or partly changed. 26. An EL sheet . di aphragm of
claim 10, wherein single color or mul tiple, two or nore, colors of |ight
is emtted fromsaid . - light emtting layer of said EL sheet, and said
transparent qngWrnls colored a color paint is applled to sald
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v

transparent film or a color filmis placed on a convéx- . surface of

Sai U+ EL sheet diaphragm so that said color of . light emtted by said
EC sheet is entirely or partly changed. 27. An EL sheet diaphragm of
cIa|n111 wherein single color or ' - .- 22
~multiple, two or nore, colors of light is emtted fromsaid
Ilght emtting |layer of said EL sheet,-ad said.transparent filmis
colored, a color paint is applied to sai d transparent film or a color
filmis placed on a convex - surface of said EL sheet diaphragm so that
said col or of light emtted by said EL sheet is entirely or partly
changed. 28. An EL sheet diaphragm of claim 12, wherein single color or
multiple, two or nore, colors of light is emtted fromsaid - | i ght
emtting | ayerigf ¢said EL sheet, and said transparent filmis colored,

a color paint is applied to said
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transparent film or a color filmis placed on a convex surface of -

sails EL sheet di aphragm so that said col or of light emtted by said EL
stieet is eW@PEPWIYr partly changed. 29. A switch using anP&H pRs1 . '
deaphragm of claim 13, wherein single color or nultiple, two or nore,
colors of light is emtted fromsaid_light emtting | ayer of said EL
sheet, and said transparent filmdis ¢0J0Ored_ a color paint is
applied to said transparent film or a col € 1mis placed on a . _
convex surface of said EL sheet diaphragmso that said color of light
emtted by said EL sheet is entirely or - partly changed.  30. A
switch using an EL sheet di aphragm of claim 14, wherein single color
or nultiple, two or nore, colors of light is emtted fromsaid |ight
emtting |ayer of said EL sheet, _ and said transparent filmis
colored, a color paint is - o - 23 -

Fig.'7
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appl 7 ed “to said transparent film or a color filmis placed on a
convex surface of said EL sheet  di aphragm so that said : | i ght
em.tted by“é‘é?‘@“ﬁ? sheet is entirely or partly changed’.&?‘é’%m%il
switch using an EL sheet di aphragm of claim 15, wherein single col or
og multiple, two or nore, colors of |ight if emtted fromsaid light
emtting |layer of said EL sheet, _and/?(d transparent filmis-
colored, a color paint is applied to/Safd transparent film or a
color filmis placed on a convex surface of said EL sheet diaphragm
so that said color of light .emtted by said EL sheet is entirely or
partly changed. 32. A switch using an EL sheet di aphragm of claim 16,
wherein - single color or multiple, two or nore, colors of light is
emtted fromsaid |light emtting |ayer of said EL sheet, and said
transparent filmis colored, a color paint is - applied to said
transparent film or a color filmis placed on a convex surface of
said EL sheet diaphragmso that said color of light emtted by said
EL sheet is en}_.irelox or partly changed. ' ' _
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LIST OF REFERENCE NUMERALS IN THE DRAWIRGS

1

Switch using an EL sheet diaphragm

2, 2a, 2b, 2c Diaphragm portion

3.
4.
4a

4b

9a
10
11
12

13

PET film

Transparént electrode layer

Light tranémitting_eleétrodé

Connécting elécﬁrode

Light emitting layer

Dielectric layer
Réarlélectrode layer

Insulating layer:

Upper electrode cpﬁtact.

Connecting part.'

PET film

Lower electrode contact

Insuléting resist

Switch using an EL sheet diaphragm of multicolor iigh;

emission type
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