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SPECIFICATION

TITLE OF THE INVENTION

An EL sheet diaphragm and a switch using the same

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an EL sheet diaphragm for

use as ‘a lighted switch in an input control section of various

electronic devices (portable devices, in particular) and a

- switch using the same.

BACKGROUND OF THE INVENTION
., Recently, Suqh- electronic devices as cbmmunication, vidéd
énd'audio deviceé'gre'used more and ﬁore in portable.applications.
A llig.ht.ed sv.lit_ch 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

guiding plate as.transparent acrylic_piate to guide the light to

the switch SeCtion;_

A lighted éwitch}comprising opposing films or glasses with
a transparent electrodes on:a diffusion-type EL sheet is also_ 
known,

However, in'sqch,constitution of employing a chip-type LED

~ in the vicinity of the switch, and guiding the light by means of
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a light gﬁiding plate, it has been a problem that a loss of
light"ahd.unéyeﬁne§§ in brightness are siénificént, and an
attempt of reducing thé loss and unevenness cauées increase in
size aqd weight, ie%ding to higher power consumptiﬁn of LED and
eafliér'exhaust of gubattery in a portable device, so that the
pdrtable device'canﬁdf be~used continuous1y for a-lbng time.

A switch with 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 been a problem that it lacks
operational feeling as a switch.

Further, although a sputtered film of indium tin oxide

(hereinafter ITO) is employed as a transparent electrode in a

conventional diffusion-type 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 no light is emitted by the diaphragm portion due to
breakage of a_binder'resin in a-light emitting layer or

dielectric layer.

'SUKNARY OF THE INVENTION

It is an object of the invention to provide a high-quality
EL gheet'diapﬁragm and a switch using the same such that a

uniform illumination can be achieved, power consumption is
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redﬁced, a gﬁod.opérational feeling can be obtained, and light
eﬁission failuré';s fedﬁéed.

| In q;der_to achieﬁe the object, an EL sheet diaphragm is
formed'ﬁy shaping.a diffusion-type EL sheet that comprises a
transparent_electréde 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

supporting portion in an outer circunference thereof such that a

'Light'emi;ting surface is in a convex side, and is reversed when

it is pressed for operation, and a switch is provided by using

the diaphragn.

According to above gonstitutidn, a high-quality EL sheet

" diaphragm and a switch capable of providing uniform

illumination, low power consumption and good operational feeling

can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig, 1 is an outer plan view of a switch using an EL sheet

‘diaphragm according to an embodiment of the invention; 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 cdrfe in relation to a compression stroke of

the diaphragn porﬁion; Fig. 7 is an outer plan view of a switch



using an EL sheet Qiaphragm wherein the diaphragm portion is of

a multicolor light emitting type; and Fig. 8 is a view of a
printed pattern in an EL sheet diaphragn according to a éecond

embodiment of the invention.

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. 1 is an outer plan view in a convex side of a

- diaphragm df a switch 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

diaphragm wherein the diaphragm portion is of a multicolor light

. emitting type.

As shown in Fig. 1, a switch 1 using an EL sheet diaphragn

is:provided with an illuminatable diéphragm portion 2 that is

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



The EL éheet.compfises a transparent electrode layer 4
formed in a surface"of:polyethylene terephthalate (hereinafter
PET) film 3, which is sequentially laminated by a light emitting

layer 5, dielectric layer 6, rear electrode layer 7 and

insulating layer 8.

To make the EL.sheef,.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 C for 15 hiﬁ so that the transparent electrode layer 4

of 3 to 5 a.ﬁ'in'dry film thickness is formed.

Then, the light emitting layer 5 is formed in a manner.

similar to that of forming the transparent electrode layer 4 by

.printing and drying a paste which is prepared by mixing and -

dispersing 0.02 g:qf-gicumyl 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
um is achieved. |

Further; the dielectric layer 6 is formed in a similar

'manner by"printinglénd drying a paste which is prepared by



‘dispersing, using.three rolls, 50 g of BaTiOs; (prepared by Kanto

Chemical industry).in 28 g'of a mixed solution of 70 wt. % of

cyanoethyl pullhlan'resin and 30 wt. % of cyanoethyl polyvinyl

alcohol resin (diﬁethyl formamide and 35 wt. % of CR-H prepared

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

Thefeafter,.the rear electrode iayer 7 is formed in a
similar maﬁner by'pfinfihg and drying a ébnductive paste
(DY;ISOH preparedlby Toyobo) so that a dry film thickness of 10
&m is'. obtained,

Finally, the insﬁlating layer 8 is_fdrmed similarly bi

printing and drying an insulating paste (XB-804A prepared by

Fujikura Chemical Industry) so that a dry film thickness of 30

" mm.is achieved.

Next, an upper electrode contact 9 of specified dimensions

and a dry film thickness of 8 #m is formed on the insulating

layer 8 in a similar mannei by drying # conductive paste
(DW—ZSOH preﬁared'by Toyobq).

Then;ltﬁe.diaphr§gm ?ortibn 2 iS'fofmed by using a mold .
that is heated to 170 C, and molding it to a dome shape so that
it is convex in-a side.of the PET film 3.

Thereafter, a lower electrode contact 11 is formed by

' pattern-printing and drying a conductive paste (DQ-ZSOH prepared_
by onobo) onto éjPET film 10 of 75 unm thick, and the switch 1

'usiné the EL,sheetJdiaphragm is completed by combining the



digphragm'portion 2 and a lower electrode contact sheet that is
' prebared by pattéfn;prlnting and drying an inéulating paste
(XB-SO@A prepéred'by Fujikura Chemical Industry) as an
insulating resist 12 by means of thermd.compréssipn'bonding in
-such manner th%t the upper electrode con£act 9 and lower
glectrode contac{-ll.of the.diaphragm portion 2 are opposed to
éach.dﬁher. | |

~ As shown in Fig.,S) the upper electrode contact 9 is
pressure-conneéted_at a connection part 8a thereof with an
external lead pa;térn'of.the Iower electrodé congact sheet, énd
an eiéctrode iead;ouﬁ.partion of.the digbhragm 2 forms, as shown.
“in Figs. 4 and 5; rear electrode-layérs 7, 7alof a conductive
_ paste-aqd'a'connecting electrode 4b on ﬁ light transmitting
Qléctro&e_4a in order fof better édnnection.

In the switch i using an EL sheet diaphragm according éo
the invention; as § resul£ 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 léyer-7a, reversing
- the diaphragm portioniz By prgssing thg diéﬁhragm portion Z_vith
: a-finger from abo#é,'and repetitively connecting the upper |
.electrode contac;.Q and lower electrode contact 11 (switching
opef;tién), it.W?S coﬁffrmeq that a uniform light was emitted, a
Jigﬁt emitted by EL'was alwa&s uniform even wﬁen thé switching
operation is.peﬁeated 500,000 fimes} and a superior light

emitting performance was achieved.



In the embodiment, an EL sheet diaphragm may be produced by

. respectively using, as a binder resin for the light emitting

layer 5 and dielectri¢ layer 6), a vinylidene fluoride copolymer

rubber (Daiel G501 prepared by Daikin Industries), a mixed resin’
of 50 wt. % of cyanoethyl pﬁllulan (CR-S prepared by Shin-Etsu

Chemical ) and 50 wt. ¥ of cyanoethyl polyvinyl alcohol.(CR-V

prepared by Shin-Etsu Chemical) Of a mixed rubber of 50 ht._%
of cyanoethyl céliuloSe (prepared by Shin-Etsu Chemical) and 50
wt, ¥ of cyandéthy1 po1yviny1 alecohol (CR-V prepared by

Shin-Etsu Chémical), and setting the ratio between the light

. emitting element or dielectric element 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 (diffusion-type light transmitting paste)

prepared by disperéing conductive powders that has a visible

lightntransmittange.iﬁ an insulgting resin or a resin solupioh
con;aininé an insﬁ1aﬁing resin solved therein to form the
transparenf.electrode layep 4, and breakage of a binder resin
for the light emitting layer 5 anﬁ dielectric layer 6 can be

avo;déd by.using..as a binder resin for the light emitting layer

5 and dielectric layer 6, a resin having a high dielectric

'constant and:flexibility, which is selected from a viﬁylidene

fluoride rubber, vinylidene fluoride copolymer rubber, a reéin;
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prepared by blending cyanated pullulan and cyanated polyvinyl
alcohol or a :gsih pfepargd bj blending cyanated celluiose and
cyanated poiyvinjllalcohol. |

By.molding'the.diaphragm portidn 2 §uch'that clicking is
sensed.in reépopse to a compreséivé farce, an operational
- feeling.of the switch can be.provfded,'and the diaphfaém portion
2 can be molded eﬁther by héating-the EL sheet to 70 C to
. 180 T or heating_fhe mﬁld to 70 o to 180 C, so that breakage
of the }TO_film §omprising a diffusion—type light trénsmitting'
paste and breakage of:the'binder resin for the light eﬁitting
layer 5 and dielectric layer 6 can-be more effectively
prevented, and éniironmental change due to heat and humiditi in
_ operatioﬂ#l.feeling of the molded diaphragm portion 2 can be
aiéo miﬂimized, alghqugh the diéphragm portion may be molded at
an orﬁinary témperature.

In éomparing.the diaphragm.portion 2 molded at an'ordinaryﬂ
temperature and thermally treated at 70 to 95 C for 30 min with
that heatéd and moldéd.ésfdeséribed_abo&e, a difference is
signifiéaﬁtlgt a%high humidity. in bartiqular such that a
compressive forcé.of the diaphragh 2 molded at an ordinary
tempqra;ure.and ﬁhermally treated is reduced by 30 to .40 %,
while reduction iﬂ'that heated and moldeﬂ is limited to 0 to 10 %.

A relation_befwéén é cohpfession stroke and push-down
pressuré in the sii;ch lnusing the EL sheet diaphragm according.

to above embodiment 'is shown in Fig. 8.

- 11 -



Further, a:cﬁibr of light'emitteﬂ,by the EL sheet is
| determined‘by the iight emitting element, and multiple colors
can bé obtained fo;'the diaphragm portion 2 of tﬁe embodiment By
employing plural types éf light emitting eleménts, although a
'light emitting:eléﬁeni of ZnS dope& with Cu for emission of .
bluish green lighp énd-a_light'emitting elemeﬁt of ZnS doped
.with Cu and Mn for emission of orange ligh? are generally used.
| THQ éolor.of'light emittéd by the EL sheet can be enti;ely
or partly varied b&'coloring fhe trangparent film of the EL
sheet, applfing.a coloripainp to the tfansparent film, or
providing a color.film over the convex sdrface of diaphragm.z.

In other words, a switch 13 usiﬁg a multicolor light
emittiﬁg EL sheet diaphragm can be obtained in the case a switch
13 is prbduced by ﬁsiﬁg an EL sheet diaphragm in which the light
emitting element of light emi;ﬁing layer 5 in the diaphragm
portions 2a, 2b, 2c shown in Fig., 7 is changed to TYPE 10
prépared by Silvania, U.S.A., such that the diaphrégﬁ'portions
' 2a, 2b, 2c are of 6range color, and other diaphragm portion 2 is
of bluish éreen when it is allowed to émit a.light in a manner
similar to that déﬁcribédlabove;'

Also, by empiéving an acrylic film colored in transparent
yellow over thé diaphragm portiops-Za,_Zb, 2¢, multicolor light
emissioﬁ cah.be;achieved when it is allowed to emit a light,
such that the diaphragm portions 2a, 2b, 2c are oflgreeniSh

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

- 12 -



(Enbodinent 2)

Fig. 8 is a view of a printed éattern in "an EL sheet
diaphragm according to the invention.

A second ehbdﬂiment of the invention is described below,

As #hpwn i; Fig; 8,-the embodiment prqvides.a switch

constructed similarly to that of above embodiment 1 wherein an

EL sheet diaphragm is formed with a lighting section comprising

a transparent electrode layer 4, a light emitting layer 5, a
dielectric layef 6, a rear electrode layer 7 and an insulating

layer 8 that are similér to those of above embodiment 1,

respectively, only in the diaphragm poftion 2 and in the

vicinity thereof.

A power consumption of the switch using the EL sheet .
diaphfpgm éccordfng-to the ‘embodiment was aboup 53% of the powe;
consumption of:above émbodiment 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 -
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. embodiment 1, and molding the diaphragm portion 2 in a manner

similar to the eﬁbgdiment.l.

Then, anlélecgric contact pattefn is formed 50 that it is
opﬁosed.tb.uppe; gnd lower PET films of 75 um each, the EL
sheet diaphragm waé placed on a membrane switch formed by
adhering them-exceﬁt 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”electrode'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 -



portion provided in an outer circumference thereof in a
diffusion-type EL sheet comprising a transparent electrode layer
that is formed on a transparent film, a light emitting layer, a

dielectric layer, a rear electrode layer and an insulating

L 2

layer, so that-a light emitting surface is in a convex side, and
. is reversed when if.is_pressedffor operation.

Thus, accqrding to above constitution, a high quality,

>

superior EL sheet diaphragm capable of achieving uniform
lighting, lower ppwér consumption, good operatioﬁal feeling and
redﬂced light emission-failure and a thin, light-weight switch

using the same can be provided.

- 15 -
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CLATMS

1. An EL sheet diaphragm comprising a diffusign-type EL sheet ’
which includes a transparent electrode layer formed on a
transparent film, a light emitting layer, a dielectric
layer, a rear electrode layer and an insulating layer, is
formed with a diaphragn 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 alcohoi. —

This Sheet Has

- F A

- 16 -
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 cLAINs

. 1. An EL sheet diaphragm coﬁprising a diffusion-type EL shéet'
which iﬁcludés ; tran§parent eléct;ode layer formed on a
transparent film, a light emitting layer, a dielectric
layer, a rear electrode layer and an insulating lgﬁer, is
formed w}tﬁ a diaphragnm bdftion ﬁolded in a dome shape with
a flapge—likg 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 in said diaphragn portion or said diaphragm portion
and the vicinity thereof.

2. An EL sheet:diaphragm-of:claim 1, wherein said trﬁnéparent
electrode layer is forméd b; printing and.drying a paste
which is prepared by diépersing conductive powdérs that has
a vis;ble light yransmittance iﬁ an ihsulating resin or a-
resin solﬁtion gontaihing an insulating resiﬁ solved £herein.'

3. An EL éheétudiaphragﬁ of claim 1, wherein a binder.resin
used for said liéht emitting.layer and dielectric layer is
seleéted from a_vinylidené fluoride rubber, Qinylidéne
fluoridé'coboiymer rubber, a resin prepared by blending
cyanated'pqllﬁlan and.cyanated polyyinyl alcohol or a resin
prepared-by.blending cﬁana;ed cellulose and cyanated

polyvinyl'hlcohol.

-
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4, An EL shgeq diaphragm of claim 2, whereiﬁ a binder-resin
~used for said'likht emitting layer and dielectric 1ayer is
-selected from vinylidene fluoride rubber, vinylidene

figoride 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
nmembrane sQitch having an opposed electrode contact is
prdvided belowisaid‘EL-sﬁégt diaphragm, or an electrode
contact 1ayef is newly forﬁed_on said insulating Layef ih.a
concave side of said'EL.sheet diaphragm, and an 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
membrane 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 orliﬁsulating resist base opﬁosite thereto.

7. A éwifcﬁ usiné'an EL sheet diaphragm.of claim 3, wherein a
membrane'switch having an opposed electfode contact is
pfovided bélow said EL sheet diéphragm, or an electfpﬂe

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

- 17 -
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10.

11.

concave side of said EL sheet diaphragm, and an opposed
electrode contact layer is formed on an insulating film

base or insdlatiﬁg resist base opposite thereto.

A switch using_an EL sheet diaphragm of claim 4, wherein a

membrane switch having an dpposéd electrode contact is

provided;below said EL sheet diaphragm, or an electrode

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

concave side of said EL sheet diaphragm, and an opposed

electrode contact layer is. formed on an insulating film

base or insulating resist base opposite thereto.

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

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 180 C.

An EL sheet diéphragm of claim 3, wherein said diaphragnm

portion is molded by heating said EL sheet which compriseé_

said transparent film of polyethylene terephthalate to 70

to 180 T, or héating a mold for said diaphragm portion to

70 to 180 .

.- 18 -
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An EL sheet diaphragm of clain 4, wherein said diaphragm
portion is molded by heating said EL sheet which comprises

said transparent film of polyethylene terephthalate to 70

" to 180 C, or heating a mold for said diaphragm portion to’

70 to 180 C.

A switeh using.an EL sheet'diaphragm of claim 5, wherein
said~diaphr$gm-portion is_molded.by héating said EL sheet
which comprises said transparent film of polyethylene
ierephthalate to 70 to 180 C, or heatin; a mold for said
diaphragm portion to 70 to 180 T.

A switch using an EL sheet diaphragm of claim 6, whefein
said diaphragm portion is nolded by.heatihg said EL sheet
whicﬁ comprises said transﬁarent.film of polyethylene

terephthalate to 70 to 180 'C, or heating a mold for said

~diaphragm portion to 70 to 180 C.

A switch using an EL sheet di;phragm of claim 7. wherein
said di%phragm portion is molded by heating said EL Qheet
which cbmpfises said'transpa¥ent film of poliethylene

terephfhaiate to 70 to 180 TZ{ or heating a mold for said

diaphragm portion to 70 to 180 C.

A switch using an EL sheet diaphragm of claim 8, wherein

said diaphragm portiqn is molded by heating said EL sheet

which comprises-séjd trahsparent film of polyethylene
terephthalate to 70 to 180 C, or heating a mold for said -

diaphragm portion to 70 to 180 C.
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An‘EL'sheei_diaphfagm of claim 1, wherein.single color or
mulfiple, tﬁo or more, colors of light is_emitted.from.said.
1i#ht emitting layer of saia EL sheet, and said transparent
film isléolored,-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;
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 colored, a color paint is applied to said

. transparent film.'or a color film is placed on a convex

19,

-surface of said EL sheet_diaph;agm_so that said color of
iight emitted.by said EL sheet is eniireiy or partly changed.
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'diaphragm s0 thét said color of

' light-emitted b& said EL sheet is ehtirely or partly changed.

20,

An EL sheet diaphragm of claim 4, wherein single c¢olor or
multiple, two or more, colors of light is emitted from said
light emitting layer of said EL sheet, and said transparent

film is.coioréd, a color paint is applied to said
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transg;rent.fiim, or a color film is placed oq'a convex
sufface.bf'said EL'shee; diaphragm so that said color of
light emitted by saidlEL sheet . is enti}ely or partly changed.
A switch using.an EL sheet diaphragm of claim 5, whérein'

single color or nmultiple, two or more, colors of light is

'emitted.fromlsaid light emitting layer of said EL sheet,

and said transparent film is colored, a colof paint' is

- applied to said transparent film, or a color film is placed

on a convex surface of said EL sheet diabhragm so that said

color of light emitted by said EL sheet is entirely or

partly changed.

A switch using an EL sheet diaphragm of claim 6, wherein.
sihgle_color or multiple, two or more, colors of light is
‘emitted from said light emitting layer of said EL sheet,

and said transparent film is colered, a color paint is

applied to said transparent film, or a color film is placed
on a convex surface of'said EL sheet diaphragm so that said

color of light emitted by said EL sheet is entirely or

“ partly changed,

‘A switch using an EL sheet diaphragm of claim 7, wherein

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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surface of_said EL sheet diaphragm so that said coldr of

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

A switch_usjng an EL sheet diaphragm of claim 8, wherein
single color or'muitible,.two.or,mqre; coloré of ligﬁt 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..

An EL sheet diaphragm of claim 9, wherein single color or

‘multiple, two or more, colors of light is emitted from said

light emitting layer of said EL sheet, and said transparent

film is colored, a color paint. is applied to said

trhnsparent film, or a color film is placed on a convex
surface of said EL sheet diaphragm so that said color of

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

An EL sheet diaphragm of claim 10, wherein single color or

multiple, two or more, colors of light is emitted from said

light emitting layer of said EL sheet, and said tramsparent

film’is'colored, a color paint is applied to said

transparent film, or a color film is placed on a convex

1

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

An EL sheet diaphragm of claim 11, wherein singlé color or

_z.z_l
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-multiplé; two or-more, colors of light is emitted from said

light emitting layer of said EL sheet, and 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 so that said color of

lgght-emitted by said EL sheet is entirelj or partly changed.
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

-transpareﬁt film, or a color film is placed on a convex

surface of said EL sheet diaphragm so that said color of
light emitted by said EL sheet is entirely or partly changed.

A switch using.an EL sheet diaphragm of claim 13, wherein

single color or multiple, two or mqre, colors of light is

emitted from said light emitting layer of said EL sheet,
and said transparent film is'colored. a color paint is
applied to said transparent film, or a color film is placed

on a éonvex surface of said EL sheet diaphragm so that said

-color of light emitted by said EL sheet is éntirqu or

partly changed.
A switch using an EL sheet diaphragnm of claim 14, wherein
single color or multiple, two or more, colors of'light is -

emitted from said light emitting layer of said EL sheet,

-and said transparent film is colored, a color paint is
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applied to said transparenf film, or ; color film is placed
on a convex sﬁrface of said EL sheét diaphragm so that said
color_of.light emitted by séid EL sheet is entirely or
paftly changéd. |

A switch using én EL sheet diaphragm of claim 15, wherein
singie coior or'multiplé,'two or more, colors of light is
emitted from saidhlight emitting layer of said EL sheet,

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

applied to said transparent film, or a color film is placed

32.

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. |

A switch using an EL sheet diaphr#gm of claim 16, wherein
single coiof or multiple, two or more, colors of light ié
emitted from said light emitting lafgr of said EL sheet,
and said transparent film is colored, a colop 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 eﬁitted by said EL sheet is entirely or

partly changed.
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