-1 El ectrol um nescence Device The present invention concerns an
el ectrol um nescence devi ce. Known el ectrol um nescence devices of this type
have a | ayer of a |lum nescent dielectric which is |ocated between two

el ectrodes. The colour of the light emtted by the Iight layer during

operation 5 mbctadhehingscer @RS 9i ven by the material conposition of the
i ght layer.” The col our cannot be changed for a given el ectrol um nescence

system This circunstance restricts the possible applications of the,
el ect r ol uni NESPESeNS NYeRtjon sencerpy an glpgtiokymingscenpredayicBsent i nvention is to
elimnate this disadvantage and further disadvantages of the known
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el ectrol um nescence system of generi'c type described initia
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partly vert ichahges éorhighen ele¢teohshinescénde gysefn. a first enbodi nent of the present
invention; 15 Fig. 2 in a partly vertical section, the structure of a second

enbodi nent .the present invention: Fiq. 3 ] erspective and.qgreatly
onlar god ¢ EHAEHEPERE Rk fopesth apticions et e BERREHHaeHe S fidh oy
invention; Fig. 4 in perspective and greatly enlarged, the principle of a
col our scr eeThelubieetofihie presenpin@&Rioh is fortlifiitateathis disadvar@gd-hr@ fufthdrisadvaatapdscal
section and tgr}eag)tly enl arged, an extract fromthe systemaccording to Fig. -
4, wher ei n fhiRoVE elecrgfunmescshze dEREEScour se of the individual |ayers of the

systemin Fig. 4 after this device has been deep-drawn. The present

el ectr ol WM NBIEEHER iseEBERA vENRE ElS@DRMInRLACE §ySlehBf MRSRA séfed initiall \
referred to below sinply as an EL device. This EL device 1 has a first flat
i .e. cohesi v¥c@Bg{q e mvantion apdefingd ip)thagharagtsriyige pagipdgleim be and al so

transparent material. Materials of this type are generally known. Each of

the |arge sughesafsien®Exdntpled of kHeSresBhteh@itare elpiined ih NG dehailbeld Rith feference

| um nescent dielectric. These |light layers 3 and 4 are designed as cohesive
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Fig. 1 in a partly vertical section, the structure of a first embodiment of the present invention;
15 Fig.2 ina partly vertical section, the structure of a second embodiment of the present invention;

Fig. 3 in perspective and greatly enlarged, the principle of a monochrome screen based on the

present invention;

Fig. 4 in perspective and greatly enlarged, the principle of a colour screen based on-the present

- invention; and

20 Fig. 5 in a vertical section and greatly enlarged, an extract from the system according to Fig. 4,
wherein this Fig. 5 follows the course of the individual layers of the system in Fig. 4 after

this device has been deep-drawn.

The present electroluminescence system comprises an electroluminescence device 1 referred to
below simply as an EL device. This EL device 1 has a first flat i.e. cohesive electrode 1 of an
25 electrically conductive and also transparent material. Materials of this type are generally known.
Each of the large surfaces of this first electrode 2 has a layer 3 or 4 of a luminescent dielectric.
These light layers 3 and 4 are designed as cohesive layers. The materials of these light layers are

selected so that they can emit light with different wavelengths. Materials of this type are also



selected so that they can emt light with different wavel engths. Mterials
of this type are also -2 generally known. Allocated to the |arge surface of
the light layers 3 and 4 facing away from4he comon electrode 2 is a
further electrode 5 and 6. These electrodes 5 and 6 are al so transparent.
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14, the ot hefurthgithereqpf appliqaionofiheRresent Elodevifs first or conmon el ectrode 2
of the EL device 1. The other termnal of the first voltage source 11 is

The EL layers 3 and 4 can only illuminate when a corresponding electrical voltage is applied to
20 electrodes 2 and S or 2 and 6, between which lie the respective EL layers 3 and 4. To this end the
present EL device has a supply device 10 designed accordingly which serves as a device to control

the luminescent layers 3 and 4 of the electro-luminescence device 1.

The first embodiment of such a supply device 10 shown in Fig. 1 comprises two voltage sources 11
and 12 which are connected in series. At the common point 13 of the series-connected sources 11
25  and 12 is connected at one end a conductor 14, the other end of which is connected to the first or
common electrode 2 of the EL device 1. The other terminal of the first voltage source 11 is
connected via a first switch 15 to the second electrode 5 which is on the outside or rear of the first
EL layer 3. The other terminal of the second voltage source 12 is connected via-a second switch 16
to the third electrode 6 which is on the outside or front of the second EL layer 4. Depending on
30  which of the switches 15 and 16 is conductive, the EL device can emit light with the colour of the
first EL layer 3 and with the colour of the second EL layer 4. If both switches 15 and 16 are
conductive, then both EL layers 3 and 4 emit light. The result is that the EL device emits light with

a colour which arises from the addition or subtraction of the colours of the EL layers 3 and 4.



connected via a first switch 15 to the second el ectrode -5 which is on the
outside or rear of the first EL layer 3. The other termnal of the second
vol tage source 12 is connected via a seconql_switch 16 to the third

el ectrode 6 which is on the outside or front of the second EL |ayer 4.
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20  The fact that the colour of the emitted light can be selected in this way offers the possibility of

creating screens to show images. Such screens are suitable in particular for the reproduction of
static images. Such screens are also suitable for the reproduction of changing images if the
frequency of image change is not high. Fig. 3 shows in perspective the principle of such a device

30 using the example of a black and white screen.

25  Fig. 3 shows an extract from the flat EL layer 3. The electrode 31 at the front of this device 30
comprises parallel strips 311, 312 of an electrically conductive and transparent material known in
itself. In the present case this set of strips 311, 312 etc. runs vertically. The electrode 32 of this
device 30 behind the EL layer 3 also comprises parallel strips 321, 322 etc. of an electrically
conductive and transparent material known in itself. In the present case this second set of strips

30 321, 322 etc. runs horizontally. Fig. 3 shows the left lower corner of such a black and white screen
30.

The supply device (not shown) for this EL device 30 is constructed in a known manner so that it
can apply an electrical voltage in succession to the individual electrode strips 311, 312 etc. and

321, 322 etc. in a pre-specified manner. At a particular time the voltage is applied to the electrode



creating screens to show i mages. Such screens are suitable in particular for
the reproduction of static imges. Such screens are also suitable for the
reproduction of changing images if the frgequency of inmage change is not
high. Fig. 3 shows in perspective the principle of such a device 30 using
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which can il um nat | ue and an el ectrol'um nescent dielectfic 3B which can
i |1 um nat e witiipselying fpehind each other are required to control all three luminescent dielectrics 3G, 3R and

3B. These three luminescent dielectrics 3G, 3R and 3B are such that they can emit light of

20 different wavelengths. In Fig. 4 two sets of electrodes are shown which are necessary to control
only a single point C of the screen front surface. The description below applies to the other points

(pixels) of the screen surface in a similar manner.

From Fig. 3 the first vertical strip 311 of the front electrode 3 has been used for Fig. 4. Behind this
vertical strip 311 is an EL layer 3G. Behind this EL layer 3G is the first horizontal strip G321 and

25  consequently the prefix G is applied to the number of this horizontal strip G321. To control pixel
C so that thisvlights, the necessary voltage is connected to strips 311 and G321.

Behind the horizontal strip G321 is the EL layer 3R which like EL layer 3G is flat and which also
has allocated to it several electrode strips both vertical and horizontal. Behind the EL layer 3R is a
vertical strip R311 and consequently prefix R is given to the number of the horizontal strip R311.
30  So that pixel C here lights up, the control voltage is connected to the electrode strips G321 and
R311. The horizontal strip G321 thus serves not only to control the EL layer 3G but also to control

the EL layer 3R in the same way as described in connection with the common electrode 2 in Fig. 1.



order to keep the diagramin Fig. 4 as clear as possible, layers 3G 3R and
3Bin Fig. 4 are shown 15 only by the reproduction of these references. The
i ndi vidual ly pignented |layers 3G 3R and 38 are controlled in the manner
explained in connection with Fig. 3. In contrast, with the EL device 40

accordi ng t OpHifl thé vIUWEVED R8N E&IthOAR E1Shyer BS ahd béind@hi nd each other are
required to control all three lum nescent dielectrics 3G 3R and 3B. These
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lights, the pREEEHRH the @iplIRE thtdrSecGIQH LB chiPalsd bd Bfledall and G32 1. Behind
the horizontal strip G321 is the EL | ayer 3R which like EL |layer 3Gis flat

and whi ch al Besibl§de centrob ghetteagsnagsnt light dayers 3G, Redd BBdw Bt ri ps both verti cal
and horiqgntggok@ ip ket he EL layer Alis a wvertical strip R31 | and
consequently prefix I's given to the nunber of the horizontal strip R31 1.
30 So that pixel C here lights up, the control voltage is connected to the
el ectrode st Alspghag¥RsentisyitemRan be dedipredisorthat oot edly sar it peG321 t hus serves not
only to contpol he ayer_ 3 t als Il e EL layer 3R in the
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is described in detail in a patent application WO 03/037039 by the s.
20  depiction in Fig. 4, screen 40 according to Fig. 5 has a cover layer 3<

electrode 311.

Screens of the type described here have the advantages that they are
they bend and can even be deep-drawn and that they can be prodz

processes, €.g. in screen printing.



possible to control the transparent |light layers 3G 3R-and 3B by p- 10 al so
known per se. Also the present system can be designed so that not only can
it be three-dinensionally, e.g. stretched or even deep-drawn. Fig. 5 shows
poi nt of the EL device 40 which arises fromthe depiction in Fig. 4 from
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4. A system according to claim 1, characterised in that the light layers are made of materials

which can emit light at different wavelengths.

15 5. A system according to claim 1, characterised in that the extensive electroluminescence
device has at least one point with a three-dimensional deformation, that this deformation
has a radius which is less than 1 mm, and that at this deformed point are connected at least
two sections 28, 29 of the EL device, between which extends an angle which can amount

to 90°.

20 6. A system according to claim. 1, characterised in that it comprises a device to control the

luminescent layers of the electroluminescence device.

7. An electroluminescence system, characterised in that it comprises an electroluminescence
device with at least one layer of a luminescent dielectric, that an electrode is allocated to

each of the large surfaces of this light layer, that the electrode concerned is designed as a

25 set of parallel strips of an electrically conductive material, that the directions of these sets
of strips are perpendicular to each other and that a control device is provided which is

designed so that the electrode strips can be connected individually to an energy source.

8. A system according to claim 7, characterised in that the light layer is designed as a

cohesive layer.

30 9. A system according to claim 7, characterised in that the electroluminescence device has

several transparent layers of luminescent dielectric lying above each other, that the



of the el ectrolum nescence device is made of a transparent material. 4. A
system according to claim1l, characterised in that the |ight |ayers are nade
of materials which can emit light at different wavel engths. 15 5. A system
according to claim1l, characterised in that the extensive
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6. A systemaccording to claim1, characferised in that it conprises a
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el ect r ol up nescen Vi e | eas Q?ﬁ I 1 t
dielectri én t hat %%n?r oefﬁ}gec‘ltlg%aignlﬁ%&gef’ eoc%gliﬁe oat @%%Eecg{d %ﬁ%@aﬁﬁggﬁgé&r@ e g’se of
this |ight |ayer, lighhlyers hEthetleatohmdaescamocédavived i s desi gned as a 25 set of
parallel strips of an electrically conductive nmaterial, that the directions
of these sets of strips are perpendicular to each other and that a control
device is provided which is designed so that the el ectrode strips can be
connected individually to an energy source. 8. A systemaccording to claim
7, characterised in that the light layer is designed as a cohesive |ayer.
30 9. A systemaccording to claim7, characterised in that the

el ectrol um nescence device has several transparent |ayers of |um nescent
dielectric |lying above each other, that the -7 |lum nescence dielectrics of
the light layers are such that they can emt |ight of different

wavel engt hs, that between every two such light layers is arranged a strip

el ectrode and that the free surfaces of the outside |ight |ayers each have
a strip electrode. 10. A systemaccording to claim?7, characterised in that
a reflective layer is allocated to the 5 rear of the el ectrol um nescence
device and that the reflected surface of this |layer faces the 1light |ayers
of the el ectrol um nescence devi ce.



