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1 EL DISPLAY AND LUM NOUS DI AL USI NG SAME Det ai |l ed Descrlptlon of the

| nvéntion The present invention relates to an EL display and a | umi nous

di al<“using the same. Prior Art In conventional EL displays, when \
characters, pictorial designs or indicias are displayed, a nmethod of Feryvvq
printing-an ordinary coating material onto the surface of a transparent
substrate-of the EL panel (disclosed in, folt exanple, United States Patent
4,775,964), a method of formng bef or ehand characters, pictorial designs or.
indicias onto a |ight transntsslon sheet (decoratlve sheet) provi ded ‘
separately fromthe oF: _ O , d4 608 N terial,

and other simlar metAsaSAa LN fand ST A BAICEEAE y'the

| nventi on Wien a coatlng naterlal i's prlnted on the surface of the
transparent substrate of the EL panel, it is necessary to performprinting

of the coati nEe‘?@i‘l ttcﬂ?o £ IAveftidfParate step after having
manuf act ur ed rinting or thellke For this

reason, the manuf agigr bf’é’scnt invention relates to an EL display and a luminous dial

using the same.

Prior Art
In conventional EL displays, when characters, pictorial designs or
indicias are displayed, a method of printing an ordinary coating material onto
the surface of a transparent substrate of the EL panel (disclosed in, fo_r
example; United States Patent 4,775,964), a method of forming beforehand
characters, pictorial designs or indicias onto a light transmission sheet
(decorative sheet) provided separately from the EL panel, by, for example,
printed coating material, and other similar methods have been adopted.
Problems To Be Solved By the Invention
When .a coating material is printed on the surface of the transparent
~ substrate of the EL patiel,'it is necessary to perform printing of the coating |
- material or the like as a separate step after having manufactured a complete
EL panel by screen printing or the like. For this .reason, the manufacturing
process becotnes complex. Usually, when forming an EL panel, each relevant
layer is sequentially laminated on the transparent electrode deposited on a
transparent substrate. In contrast, the step of printing the coating material on

the transparent substrate necessitates inverting the EL panel and performing



process beconmes conpl ex.. Usual ly, when form ng an EL panel, each rel evant

| ayet is sequentially lam nated on the transparent el ectrode deposited on a
transparent substrate. In contrast, the step of printing the coating
material on the transparent substrate necessitates inverting the EL panel
and performng 2 printing thereon fromthe opposite side thereof. As a
result, it is inpossible to performthis st@p as one of a series of

conti nuous operations. Wien characters, pictorial designs, indicias or the
| i ke are fornprinting thertogHiron the opposite side thereofa Ascpacaul, ieitbimpossible
an EL panel, the manufacturing process becones, troubl esone in, such ways as,
for exanple, Hepestormthisgstepascenefi dseoies piseontinupusoperatipnsse |i ght
transm ssion sheet and the EL panel. In addition, since the |um nescent
surface of the EL panel is coated by the |light transm ssion sheet, a

deor eace I L oS B R L Blor hHe i IFR P O hh2 e on
tinmepiece diajpe qu‘i{teﬁ'ﬁﬁsfnﬁfssrigﬁ sheet as a separate member from an EL panel, the
manufacturing process bécomés troublesome in such ways as, for example,
necessitating the exécution of a step for bonding the light transmission sheet
and the EL panel. In addition, since the luminescent surface of the EL panel
is coated by the light transmission sheet, a decrease in luminance is
unavoidable. Particularly, when low voltage driving is needed such as, for
example, when the EL panel is used in ai timepiece dial, decrease in the

luminance becomes a significant problem.

Further, in each of the two above-mentioned conventional techniques,
since indicias such as numerals or the like are each made of an ordinary
coating material, although the EL panel per se emits light of high luminance,
such numerals or the like do not emit light. Therefore, the display thereof
becpmes planar with the result that decorativeness becomes somewhat

inferior.

In view of the above, the object of the present invention is to provide
an EL display which is simple to manufacture and can produce the desired
display with no decrease in luminance, and to provide a decorative luminous

dial using this EL display.



| um nance beconmes a significant problem Further, in each of the two

above- nenti oned convent.ional techniques, since indicias such as nunerals or
the |ike are each made of an ordinary coating material, although the EL
panel per se emits light of high |um nance, such nunerals or the |ike do
not emt light. Therefore, the display thereof -becones planar with the
result that decorativeness becones somewhat sinferior. In view of the above,
t he object of the present invention is to provide an EL display which is

simple to WﬁnM@eﬁ{sUFQrQIﬂv%@WeOPmeiﬂ‘se desired .display with no decrease
in lum nance, and to provide a decorative lumnous dial using this EL
di spl ay. 3 MeanAn-BL ﬂiﬂ(})lhygaclibedﬂrg)tﬂ ¢he presdiit inventien iscformidguch thae
present invention is formed such that it conprises a transparent substrate
havi ng a tranitpzomprises adransparent substeitedaving a transparent electrode on one side
' surface thereof, the transparent electrode having sequentially laminated
thereon a print pattern 1ayer formed into a desired display pattern such as a
pictorial design or the like, a luminescent layer containing luminescent
material, an insulating iayer containing high dielectric material, and a rear

electrode.

Preferably, a fluorescent layer containing fluorescent pigment or
fluorescent dye is adopted as this print pattern layer. In this case, when an
electric field is applied to the transparent electrode and the rear electrode, the
fluorescent layer produces a secondary luminescence due to light given off
from the luminescent layer to thereby display the desired display pattern by
laminescence with a color different from the color of portions other than the

desired display pattern.

Further, preferably, the EL display is provided with a hole through
which an indicator hand- shaft having indicator hands secured thereto can

pass, whereby the EL display can be constructed as a-luminous dial.

Embodiment Mode of the Invention
As illustrated in Fig. 1, an EL display according to the present
invention has a transparent electrode 2 formed by depositing indium tin oxide

(ITO) on a transparent substrate 1 made of, for example, plastic such as



surface thereof, the transparent el ectrode having sequentially |am nated
thereon a print pattern layer formed into a desired display pattern such as
a pictorial design or the like, a |lum nescent |ayer containing |umnm nescent
material, an insulating | ayer containing high dielectric material, and a
rear electrode. Preferably, a fluorescent |ayer- containing fluorescent

pi gnent or fluorescent dye is adopted as thigs print pattern layer. In this
case, when an electric field is applied to the transparent el ectrode and.

the rear el ecpobysthyldie tdrephtirdamn (PBYS Ox qHitcaansparsanrelacitods 2 thereace
due to light given off fromthe |um nescent |ayer to thereby display the

desired di spl sgquentialiy foymedyibyescreneprintingaor the liks, f4 luoresdentrtaybe 3 as
color of portions other than the desired display pattern. Further,
preferably, tho Examipdgl of d pnimtopattetnvlayera dmwlelectiodugringscent layer 4, an
i ndi cator hang shaf.t having i ndi cator hands .secured thereto ca ass,

wher eby t he Eansaﬂas;mgylay&ﬁ @néoasrtqamléatrag\eag-| dhensear s-femo ol made of

e o L1 | UgEbi S o el LA ERADE s MaBatba e Bl Ay &
Indium tin oxige wherein barium titanate (BaTiOs) as a high dielectric material and fluoride
- resin binder have been mixed with each other and stirred. Also‘, the
electro-luminescent layer 4 is prepared by printing and drying an ink wherein
a luminescent material, prepared by doping copper (Cu) onto zinc sulfide as
a fluorescent material, and fluoride resin binder have been mixed with eéach
other and stirred. In this embodiment, the fluorescent layer 3 is adopéd as the
print pattern layer. This fluorescent layer' is one prepared by printing and
drying an ink wherein fluorescent pigment and fluoride resin binder have
been mixed with each other and stirred. Pi'eferably, the amount of fluorescent
pigment' contained therein is set such that the weight ratio thereof to the

‘binder is more than 3 : 10.

Figs. 2 and 3 illustrate an example wherein the above-mentioned
display has been adopted as a dial for a timepiece. The transparent substrate
] is formed into a dial configuration, and a hole 7 is formed at the center
thereof. A draw-out portion 2a of the transparent electrode 2 and a draw-out
portion 6a of the rear electrode 6 are provided. On the back of the rear
electrode 6 there is provided by lamination a protective coating layer 14 made
of resin éuch as silicon, vinyl chloride, ﬂu‘oride. resih, urethane, butadiene

rubber or the like.



(ITO on a transparent substrate 1 nade of, for ®xanple, plastic.such as

4 polyethylene terephthalate (PET). On this transparent electrode 2 there
are sequentially formed, by screen printing or the like, a fluorescent

| ayer 3 as an exanple of a print pattern layer, an el ectro-|uni nescent

| ayer 4, an insulating layer 5 and a rear electrode 6. The rear electrode 6
I s nmade of carbon paste, and the insulatingg ayer 5 is prepared by printing
and drying an ink wherein bariumtitanate ([err]) -as a high dielectric

material and fl uor g flabréscenp tfyer B Ve foansd Bnceié wahbpaent edédipsd@lcbn the
stirred. Also, the electro-lumnéscent |layer 4 is prepared by printing and

dryi ng an i nk regreswiface of the neamsparentesubstrdte 1pandds pobjdetbwiitiptwelveemarks
(Cu) onto zinc sulfide as a fluorescent material, and fluoride resin binder
have been ni x8d whic¢h serve as heminous hiour rdistisions andssistgph dots8ht whidle serve as
fluorescent layer 3 is.adoped as the print pattern layer. This fluyorescent

| ayer is one pRiaye cdivisiopsi nthe\gEbndisplgy nperise ik formed dnta @ casadar dial
pigment and f lcgghig%%atrigg.i %Vﬁérrll %%r elré%Yr?c field is applied thereto, the ;ntire surface of
the electroluminescent layer 4 emits light. Accordingly, the portion of the
eiectro—lﬁminescent layer 4 having no fluorescent layer 3 thereon (the portion
other than that having the time divisions) emits light with'a luminescence
color peculiar to the electro-luminescent layer 4 (determined by the type, etc.
of luminescent material contained therein; in the present embodiment, a
bluish- greén color). This luminescence color becomes the ground color of
the dial. Meanwhile, in the portion of the electro-luminescent layer having the
fluorescent layer 3 (the time division portion), the light given off from the
electro-luminescent layer 4 enters into the fluorescent layer 3 with the result
fhat the fluorescent layer 3 gives off light as a secondary luminescence. In
this embodiment, since a fluorescent pigment having fluorescent orange is
used, the time division emits light with high luminance of a fluorescent
orange color in the ground coldr which brightens with the bluish green color.
At a time of non-luminescence, the portion having no fluorescent layer 3
thereon has an opalescent ground color (the color of the base material of the
electro-luminescent layer) and the time division has an orange color which is
the color of the fluorescent pigment when no lurhinescence occurs (the orange
color with no brilliance as compared with the fluorescent orange color
rendered when luminescence occurs). Since the ﬂqorescent layér 3 can be

easily formed by, for example, a screen printing technique, any desired



been m xed with each other and stirred. Preferably, the anmount of
fluorescent pignent contained therein is set such that the weight ratio
thereof :to the binder is nore than 3: 10. Figs. 2 and 3.illustrate an
exanpl e wherein the above-nentioned di splay has been adopted as a dial for
a tinmepiece. The transparent substrate 1 is forned into a dial
configuration, and a hole 7 is forned at th& center thereof. A draw out
portion 2a of the transparent electrode 2 and a draw out portion 6a of the

rear el ectrodgoﬁuﬂeg digp}aydpatte@ﬂcame)ebe@éﬂ)obbtdinedear el ectrode 6 there is
provi ded by | am nation a protective coating |ayer 14 nmade of resin such as

sili-con, vinyl chloride, fluroride resin, urethane, butadiene rubber or the
l'i ke. 5 The fluorescent layer 3 is forned on the transparent electrode 2
on the rear surfacdhef reason meny the cfluosidesresin dindenria wsedyinthecfluareseent
twel ve marks 3a which serve as | um nous houy, diyiSi orins angi .sifx-t¥ dots 3b.
whi ch serve adayer, electro-luminescent layer 4 and insulating layer S is for the purpose of
reducing the amount of water entering into the luminescent material of the
luminescent layer by including therein of a fluoride resin binder having high
moisture resistance to thereby prevent degradation of the layers due to
hydrolysis. This eliminates the necessity of sealing the work with the use of
a moisture-proof film. Accordingly, it is possible to use the electro :
luminescent layer as an electro-luminescent area up to the inner peripheral

end of the hole 7.

As illustrated in Fig. 3, an hour hand shaft 8, minute hand shaft 9 and
second hand shaft 10 each of which extends from a timepiece mechanical body
(not illustrated) passes through the hole 7 of the EL dial which consists of the
EL display wherein the transparent substrate 1, transparent electrode 2,
fluorescent layer 3, electroluminescent layer 4, insulating layer 5, rear
electrode 6 and protective coating layer 14 are laminated, and each of these

' shafts projects therefrom. An hour hand 11, minute hénd_12 and second hand
13 are respectively secured to the indicator hand shafts 8, 9 and 10. Each of
these hands is driven by the t'imepiece mechanical body (not illustrated) and

is rotated in front of the EL dial illustrated in Fig. 2 to thereby indicate time.

Various combinations in the luminescence color are possible by

changing the type of luminescent material contained in the luminescent layer



m nute divisions. The EL display per se is fornmed into a circular dial
configuration. Wien an electric field is applied thereto, the entire
surface-of the el ectrolum nescent |ayer 4 emts light. Accordingly, the
portion of the electro-lum nescent |ayer 4 having no fluorescent |ayer 3

t hereon (the portion other than that having the tine divisions) emts |ight
with a |uninescence color peculiar to the electro-luninescent |ayer 4
(determned by the type, etc. of lum nescent material contained therein; in
the present e4bm‘ithert?lpe offlusrescentepizmentoo) dydicontdined inthe fhorestent layer
beconmes the ground color of the dial. Meanwhile, in the portion of the

el ectro- | uni ndsdanthenyby including pigmentsoordyes (inclydingsilyorescentrpigments on
portion), .the light given off fromthe electro-lum_nescent | ayer 4 enters
into the fluodyeskin theuminesgenhlayes 4 aswell; wariatipas in the dubunesqengercajor

ives off light gs a secondary luni nescence, Inh this odi nen{, sSince a
1 Uorescent praneR Thade H@gpr %@ﬂeénaaﬁﬁaw@é the it of (e growig colof ehpialso
emts |ight W:thh Qgﬂ,iu)l urﬂlér,lance of a fluorescent orange color in the ground
color which b g“fﬁ AT 1 he bl ui sh green color. At a time of

non- 1 um nescence, the portion having no fluorescent |ayer 3 thereon has an
opal escent ground color (the color of the base material of the

iG!SeCt ro-lum nescentAkRyEEh MNthd %ddeﬂﬁxeﬁ't%h‘é'ti%pﬂﬁﬂiﬁﬁn?rlﬁégﬂu%?éélfedﬁﬁ‘ia%r B
containing fluorescent pigment or dye is used as the print pattern layer, the
present invention is not limited th'eretd. Namely, the print pattern layer may
be provided by an ordinary ink containing dye,- pigment or the like (including
light shielding ones and semi-transparent ones) having no fluorescence. In this
case, display by a tint peculiar to this print pattern layer is made on the
luminescence color surface of the luminescent layer 4. When part of the print
pattern layer is formed by the same fluorescent layer as in the case of the
above-mentioned embodiment and the remainder thereof is formed by an
ordinary ink layer, it is possible to obtain wider variations in the display. As

" mentioned above,- in the present invention, by adopting various constructions
as that of the print pattern layer, it is possible to widen the scope of

variations in the display.

The content of .the display made by the print pattern layei' is not
limited to such divisions ‘as have been stated in the above-mentioned
embodiment. Namely, it is also poséible to display characters, pictures or the
like. In addition, the EL display according to the present invention can be

applied not only to a timepiece dial but also to any desired one of various



the col or of the fluorescent pignent when no | um nescence occurs (the

orange color with no brilliance as conpared with the fluorescent orange

col or rendered when | um nescence occurs). Since the fluorescent |ayer 3 can

be easily formed by, for exanple, a screen printing technique, any desired

6 conplex display pattern can be easily obtained. The reason why the

fluoride resin binder is used in the fluoregcent |ayer, electro-|um nescent

| ayer .4 and insulating layer 5 is for the purpose of reducing the amunt of

wat er enterindigplags.t he | um nescent material of the lum nescent layer by

including therein of a fluoride resin binder having high noisture

resi stance to thereby prevent degradation of the layers due to hydrolysis.

This elimnates the necessity of sealing the work with the use of a

noi st ur e- pr ooEffeatrof the:Eavintigny, it .is possible to use the electro

| um nescent |ayer as an electrqQ-lum nescent area yp to the nrﬁ{ peri pher al

end of the hole 7. According to the present inyention, since the print pattern layer
formed in a desired display pattern is provided as an inside layer of the EL
display, it is possible to make a desired configuration of display with a color
different from the ground luminescence color without performing any extra
work after the production of the EL display. Namely, the manufacturing
process is not only simple to execute but there is no likelihood that brightness

decreases as when using a filter.

* Particularly, in a case where the fluorescent layer is provided as the
print pattern layer, the dis'play' configuration emits bright light with a
fluorescence color in the EL Iluminescence color as the ground color:
Therefore, the EL display is very attractive and has excellent visual
recognizability and therefore is suitable for use in a luminescent dial 6f which

decorativeness is demanded, as in the case of a timepiece dial.

Brief Description of the Drawings

Fig. 1 is an enlarged sectional view illustrating an EL display according
to the present invention. |

Fig. 2 is a front view illustrating a luminescent dial using the EL
display. |

Fig. 3 is a sectional view illustrating essential components of the

" luminescent dial in a state wherein it is adopted in a timepiece.



As illustrated in Fig. 3, an hour hand shaft 8, m nute hand shaft 9 and
second hand shaft 10 each of which extends froma tinepi ece nmechani cal body
(not illustrated) passes through the hole 7 of the EL dial which consi sts
of the EL display wherein the transparent substrate 1, transparent

el ectrode 2, fluorescent |ayer 3, electrolumnescent |ayer 4, insulati ng

| ayer- 5, rear electrode 6 and-protective costing |ayer 14 are | am nated,

and each of these shafts projects therefrom _An hour hand 11, mnute hand
12 and secon quﬂ,anaéptﬁ@mgfen@g Sy fftRls ed to the indicator hand shafts
8, 9 and 10. ese hands 1s driven by the tinmepiece nechani cal body
(not |IIustraled9 tm‘nﬂpasemcmﬂjsm;tep front of the EL dial illustrated in
Fig. 2 to thereby indicate time. Various conbinations in the l'um nescence
col.or are pos2i-st éraryspat‘mtgelﬂgtrode,type of lum nescent material contained -
in the |um nescent_|ayer or the type of fluorescent pigment or dye
contai ned in #te ﬂms&@gd@y%;{arln@ PWBH@VCT)oy i ncl uding pignents or

dyes (i ncl udi uor.escen ments or
ves ( 2--— llummescen lgyg

5 - insulating layer,

6 -— rear electrode,

7 -- hole,

8,9, .10 --- indicator hand shafts,
11, 12, 13 --- indicator hands.



dyes) in the lum nescent |ayer 4 as well, variations in the |um nescence
col or can be nade wi der and sinultaneously the tint of the ground col or can
al so he-set arbitrarily. Although in the above-nenticned enbodi ment the
fluorescent |ayer containing fluorescent pigment or dy .
print pattern layer, the present invention is not I|m Il ﬂﬁmﬁ lmﬂgly, .
the print pattern |layer may be provided by 1an ordi nary Isnkccont as nisn ye,
pignment or the like (including |ight shielding ones and sem -transparent
ones) havi ng @laiimsior escence. In this case, display by a tint peculiar to
this print pattern layer is nmade on the | um nescence color surface of the -
| um nescent | ayer 4. When part of the print pattern layer is fornmed by the

same fl uoresc&nt, Iaiyer as in the case of the above-nentioned enbodi ment.
and the renai ereof is formed by an ordi nary ink layer, it is

ri ati ans,i,n the As nenti

bl t t .
Do rocent | ARCEL Hispity, RapieRged by OmminBe Y, trATSRarcnt Supstrase haying 2

ol ey e waHEHenk ctbORE P aher ok’ el TnoRRR” s AFRRLAN et
limted to sugiyitlpsseqétitidlly NainBRA" tRirebA%a’ Priht pafiRiiCraRr fotiiél into a

desired display pattern such as a pictorial désign or the like, an electro

luminescent layer containing luminescent material, an insulating layer

- containing high dielectric material, and a rear electrode.

Claim 2 |

An EL display as set forth in claim 1, characterized in that the print pattern
layer is a fluorescert layer containing ﬂuoréscent pigment or fluorescent dye
and, when an electric field is applied to the transparent electrode and the rear
electrode, produces a secondary luminescence due to light given off from the
electro-luminescent layer to thereby display a desired display configuration
by luminescence with a color different from a color of portions other than the

desired display configuration.

laim 3
A lumineséent dial using the EL display as set forth in claim 1 or 2,
characterized by comprising a hole through yvhich indicator hand shafts
respectively having indicator hands secured thereto can pass, the print pattern
layer being formed into a configuration of indicias such as divisions,

numerals, and the like.



enbodi ment. Nanely, it is also possible to display characters, pictures or
the like. In addition, the EL display according to the present invention
can be applied not only to a timepiece dial but also to any de5|red one of
vari ous 8 displays. Effect of the Invention Accofthne 8 ==

I nvention, since the print 10 pattern |ayer forned
pattern is provided as an inside |ayer of tie EL di$
make a desired. configuration of display with a colo ; ' ;
ground | uni nescence E¥) DISRILANAND TA/MINOUS BXALa USINGaSAME he
production of the EL display. Nanely, the manufacturing process is not only
sinple to execute but there is no |ikelihood that brightness decreases as
when using a filter. Particularly, in a case where the fluorescent |ayer is
provided as tAbstiachofthetDisclositer the display configuration emts bright
light wth a - R

To provide an EL display which is simple to manufacture and can
produce desired displays with no decrease in luminance. ] |
On a transparent electrode 2 on a transparent substrate 1 there are
sequentially laminated a fluorescent layer 3 as an example of a print pattern
layer, luminescent layer 4, insulating layer 4 and rear electrode 6 The
fluorescent layer 3 is made of ﬂuorescént pigment and fluoride resin binder
and this layer is provided at a portion. of the EL display which is to emit light
and create a display, i.e. positions becoming time indicies. Through a hole
7 there pass an hour hand shaft 8, minute hand shaft 9, and second hand shaft
10 which extend from a timepiece mechanical body (not illustrated) and to
which there are respectively secured an hour haﬁd 11, minute hand 12 and
second hand I3. Upon_'application of an electric field, portions of the
luminescent layer 4 other than those which corresponds to the time indicias
emit lightiuminesces with a luminescent color (e.g. bluish-green color)
peculiar to the luminescent layer 4, and this luminescent color becomes the
ground color of the dial. The time indicia portion where the fluorescent layer
3 exists produces secondary luminescence owmg to light glven off from the
'lummescent layer 4 to the fluorescent layer 3, whereby the time indicias emit
light lummesce with a bright fluorescent orange color in the ground color

brightening with, for example, a bluish-green color.

Figure. 3 ' ' /

ect Has Been Replaced

AR



fl uorescence color in the EL l.um nescence color as the ground col or.
Therefor.e, the EL display is very attractive and has excel |l ent visual
recogni zability and therefore is suitable for use in a |Ium nescent dial of
whi ch decorativeness is demanded, as in the case of a tinepiece dial. Brief
Description of the Drawings-Fig. | is an gpharged sectional view
illustrating an EL display according to thée present invention. Fig. 2 is a
front viewillustrating a |um nescent dial using the EL display. Fig: 3 is
a sectional viewillustrating essential conponents of the |um nescent dial
in a state wherein it is adopted in a tinepiece. 9 Description of the
Ref'erence Synmbols 1 --- transparent substrate, 2 --- transparent el ectrode,




3 --- fluorescent layer (print pattern layer), 4 --- lum nescent |ayer, 5
--- insulating layer, 6 --- rear electrode, 7 --hole, 8, 9, 10 ---

i ndi cat or hand shafts, 11, 12, 13 --- indicator hands. Cains Claiml An
EL display characterized by conprising a transparent substrate having a
transparent el ectrode on one side surfacgya hereof, the transparent

el ectrode having sequentially |lam nated thereon a print pattern |ayer
formed into a desired display pattern such as a pictorial design or the

| i ke, an-electro |um nescent |ayer containing |umnescent material, an
insul ating |ayer containing high dielectric material, and a rear el ectrode.

FIG2




G aim.2 An EL display as set forth in clalml characteri mj"at'.rﬂg-:,s
pri'nt“pattern layer is a fluorescent |ayer containing fludrBEREAMPEMENREREET
or fluorescent -dye and, when an electric field is appliedito tI‘Le1 APR 1996

transparent el ectrode and the rear el ectrode, produces a seB8Rdary:

| um nescence due to |light given off from tlhe el ect ro- | um nescent rayer fo

t hereby display a desired display confi gurat i on by lum nescence with a
color different froma color of portions other than the desired display
confi gur ation. daim3 A lumnescent dial usi n the EL display as set forth
in claimi1 &y BISRIH I8N0 ABPEANONE Odddr USING 82M8 e t hr ough whi ch i ndi cator
hand shafts respectively having indicator hands secured thereto can pass,
the pri-nt pattern |ayer being formed into a configuration of indicias such
as divisions, numerals, and the |ike. Abstract :

On a transparent electrode 2 on a transparent - substraté 1, a fluorescent layer (a print
pattern layer) 3, luminescent layer 4, insulating layer 5 and rear electrode 6 are
sequentially laminated .
The fluorescent layer 3 made of fluorescent pigment and fluoride resin binder is provided at a
position to create a display (time indicies). Hand shafts 8,9,10 are extending from 2
movement and hands 11,12, 13 are secured to them. By an electric field, portions of the
luminescent layer 4 other than the time indicias emit lightluminesces with a lunﬁnescént
color (bluish—green) which is the gfdund color. The time indiéia portion where the
fluorescent layer 3 exists produces secondary luminescence by the light .from the
luminescent layer 4, whereby the time indicias emit light luminesce with a bright fluorescent
orange in bluish—green. '

" Fig. 3



