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ORGANIC LIGHT-EMITTING DIODE
CROSS-REFERENCE TO RELATED APPLICATIONS
[6G01] This application is a contimation of United States Application Me. 16/738,198,
fted on Felwuary 13, 2020, which is a continuation of U.S. Application Serial No. 15/651.508
filed July 17, 2017 now ULS. Pateni No. 10,508 422 which issued on March 31, 2020 which i3
a comtinuation of 137139514 filed January 3, 2012 now ULS. Patent No. 9,797,567 which issued
on October 24, 2017 which claims the priority under 35 U.5.C. 371 of International application
No. PCT/DE2009/001741 filed on December 9, 2009, Priority is also claimed of German
application no. 10 2008 061 563.3 filed on December 11, 2008, The entire contents of all these
applications are hereby incorporated by reference.
FIELD OF THE INVENTION
[6002] Organic light-emitting diodes and huninaires are described.
SUMMARY OF THE INVENTION
[8003] Cme object of the invention is to provide orgaunic light-emitting diodes which
can be used particularly diversely.
[6004] This and other shjects are attained in accordance with one aspect of the present
invention directed to an organic light-emutting diode comprising an organic laver sequence, a
radiation exit area and an encapsulation. The organic layver sequence comprises at least one
radiation-emitting region which senerates electromagnetic radiation in the spectral range from
infrared radiation to 17V radiation during operation. The radiation exit area is structured, so that
the electromagnetic radiation has a divectional emission profile. The encapsulation forms a seal
of the organic layer sequence against environinental influences.
[6005] The organic lght-emitting diodes described below can be, for example, organic
light-emitting diodes which are transparent, eniit on both sides, emit white light, emit colored
light, emit infrared radiation, emit light diffusely. are rigid, are flexible and/or emit directional
radiation. The hupinaires can be. for example. luniinairesx which are used as an alarm clock,
which form part of a shower cubicle, which form part of a shower head, which serve as solar
protection. which serve as rain protection, which are provided for general lighting, which can
be uszed in mobile fashion and/or which inherently combine a plurality of these finctions.
[60086] Embodinents of organic light-emitting diodes described here are presented
below. In this case, the embodiments of the organic light-emitting diedes can be combined

among one another in any desired manner.
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[e0a7] It accordance with al least one embodment of an organic lght-emitting diode

described heve, the organic light-emitting diode comprises a radiation-emitting region in which

electromaguetic radiation ix generated during the operation of the organic light-emitting diode.
[00G08] In aocordance with at least ope embodinient of an organic lisht-emitting dipds
described here, the organic light-emitting diode generates elechromagnetic radiation i the
spectral range from infrared radiation to UV radiation during operation.

[8009] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitiing diode emits infrared radiation during the operation
of the organic light-emitting dinde.

[6016] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic light-emiting diode emits colored light during the operation of the
organic light-emitting diede.

[8011] In accordance with af least one embodiment of an organic light-enutting diode
described here. the organic light-emitting diede emits white light during the operation of the
organic light-emitting diade.

[60G12] In accordance with at least one embodiment of an organic lght-emitting diode
described here. the organic light-emitting diode comprises at least one first charge cartier
fransport laver and at least one second charge carrier fransport laver. By way of example, the
organic light-emitling diede counprises a hele transport laver and also an electron transpott
layer as charge carrier ransport lavers.

[6013] In accordance with at least one embodiment of an organic light-emiting diode
described here, a hole transport laver of the organic light-emitling diode comprises a matrix
material that is p-doped.

[6014] In accordance with at least one embodiment of an organic light-emitting diode
described here, an electron transport layer of the organic light-emitting diode comprises a
mairix material that is n-doped.

[B015] In accordance with af least onie embodunent of an otganic light-emitting diode

described here, a hole transport layer of the organic ight-emifiing diode comprises a matrix

material and also a p-tvpe dopant which has Lewix acid character or iy a Lewis acid.
[6016] In accordance with at least one enbodiment of an organic Hght-emitting dipds

described here, the matrix material and the dopant of a1 least one charge carrier ransport layer

of the organic light-emitiing diode are chosen in such a way that the organic light-emitling

9]
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diode gives a predetenmined color impression in the switched-off operating state. That Is o say
that, through a suitable choice of matrix material and dopant, the organic light-emiting diode
appears for example transparent, Dluish, reddish, greenish or in some other color in the
switched-off state. Furthermore, i is possible for the nrganic light-emitting diode to appear
white in the swiiched-off state. Furthermore, the organic light-emitting diode can appear in
different colors when viewed from different sides.

[8017] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode has 3 hole transport layer comprising a maix
material and a dopant that form a charge transfer complex. In this case, the charge transfer
complex has a first absorption spectrumi. In this case. the hole transport laver has a
predeterniined color inpression in the switched-off operating state of the organic light-emitiing
diode.

[0#018] In accordance with at least one embodiment of the organic light-emiftiing dinde,
the organic light-emitting diode cornprises at least one first elecirode and at least one second
elecirede.

[60G15] In accordance with at least one smbodiment of the organic light-emitting diode,
the orpanic light-emitting diode comprizes at least one transparent electrode.

[6020] In accordance with at least one embodiment of an organic light-emitting diode
described here, the transparent electrode is formed with a transparent conductive oxide (TCO).
[8021] In accordance with af least one embodiment of an organic light-enutting diode
described here, the transparent electrode is formed with a thin, transparent metal layer.

[6022] In accordance with at least one embodiment of an organic light-emiting diode
described here, the transparent electrode is formed with a transparent conductive oxide (TCO)
and a thin, ransparent metal layer.

[6023] In accordance with at least one embodiment of an organic light-emitting diode
described here, the transparent electrode is formed with a thin. transparent nietal layver having
a thickness of at least | mim and af mmost 536 nm.,

[6024] In accordance with at least one embodiment of an organic light-emiting diode
described here, at lzast one electrode of the organic light-emitting diode is configured in
reflective fashion.

[6025] In accordance with at least one embodiment of an organic light-emitting diode

described here, the reflectivity of at least one elecirode of the organic Heht-emitting diode 15 at
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teast 80%, particularly prefersbly at least 90%. The reflectivity has these high values preferably
ai least for electromagnetic radiation generated in the organic lghi-ennifiing diode dwing
operation.

[0626] I accerdance with at least one epsbodinent of an organic hight-emitting dicds
described here, the organic light-emittinig diode has an electrode comprising an LiF-containing
faver on a side facing a radiation-eputting region of the organic light-emitting diode.
Preferably, the electrode is then a cathode. By way of example, the electrode is in direct contact
with the LiF-containing laver. For example, said LiF-containing laver completely covers the
electrode at a miain area, is in direct contact with the electrode and consists of LiF.

[60G27] In accordance with at least one embodiment of an organic lght-emitting diode
described here. the organic light-emitting diode comprises a radiation-emitting region
comprising at least one emission laver which contains an organic material. During operation of
the organic light-emitting diode, electromagnetic radiation ix geperated in the at least ome
emission aver.

[6028] In accordance with at least one embodiment of an organic light-emiting diode
described here, a radiation-emifiing region of the organic Hght-emitting diode comprises at
least two enussion lavers which emit slectromagnetic radiation in different or the same
wavelength ranges during operation. By way of example, it is possible for one emission layer
in the radiation-emiitting region to emit colored light during the operation of the orpanic light-
emitting diode. The other emission layer can be designed to emiit infrared radiation.
Furthermore, it is possible for all the emission lavers of the radiation-emitting region fo emit
colored light. In this case, different enission layers can emit light of different colors, which is
mixed for an external observer to form mixed light, for example white mixed light.

[6029] In accordance with at least one embodiment of an organic light-emitting diode
described here, the light-emitting diode comprises in a radiation-enuitiing region at least one
emission layver suitable for emitting light from the spectral range for infrared light.

[8030] In accordance with af least one embodiment of an organic light-enutting diode
described here, the light-emitting diode comprises in a radiation-emitting region at least one
emission laver suitable for emitting light from the spectral range for red light.

[60G31] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the light-emitting diode comprises in a radiation-enuitiing region at least one

emission laver suitable for emitiing light from the spectral range for blue light.
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[6032} It accordance with al least one embodment of an organic lght-emitting diode
described here, the light-emitting diode comprises in a radiation-emitting region at least one
emission layer suitable for smitting light from the specteal range for gresn light

[6033] In accordance with at least ope embodinient of an organic higlt-emitting dipds
described here, the organie light-emitting diode comiprises a first enifssion laver in the
radiation-emitting region which smits red liglt, a second emission layer which emits green
light, and also a third emission laver which emits blue light.

[6034] In this case. the emission layvers can be arranged to form a layer stack in the
radiation-emiiting region of the organic light-emitting diode. The emission laver facing the
ancde contains, for example, a mairix material suitable for transpuosting holes. The emitfer
material is then introduced info the mairix material

[6035] The emission layer facing a cathode of the organic light-emitting diode then
preferably contains a matrix material suitable for transporting electrons, the emiiter material
being inmroduced into said matrix material.

[6036] The emission layer arranged between the other two emission lavers then
preferably contains both a material suitable for transporting holes and a further material suitable
for transpuosting electrons. For this purpose. charge transpotting layers respectively comprising
a first and a second matrix material are preferably arranged between the amission lavers. The
first matrix material is then a hole trapsporting matrix material, and the second matrix material
is an electron conducting matrix material.

[6037] In accordance with at least one embodiment of an organic light-emiting diode
described here, the oreganic light-emitting diode comprises a radiation-emitting region having
at least three emission layers which emit white mixed light during operation.

[6038] In accordance with at least one embodiment of an organic light-emitting diode
described here, the organic light-emitting diode is a transparent organic light-emitting diode.
In this case, all the lavers of the organic Hghi-enutting dicde are embodied in radiation-
fransnussive fashion.

[6039] In accordance with at least one embodiment of an organic light-emiting diode
described here. the orpanic light-emitting diode iy embodied in pellucid fashion. That 15 to say
that electroniagnetic radiation that passes through the organic light-emutting diode is hardly
scattered or not scattered at all therein. If an organic light-emitting diode embodied in pellucid

fashion in this way is placed for exaniple onto a sheet of paper with printed text, then the text
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cart still be read through the organic light-emitting diode. Preferably. at most 50% of the
electromagnetic radiation passing through in the wavelength range of visible light is scattered
anid/or absorbed upon passing through the vrzanke light-ending disde. Particularly preferably,
atnost 25% of the electromagnetic radiation passing through in the wavelength range of visible
fight 1s scattered andfor absorbed npon passing throngh the organic light-emitiing diode.
[8040] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode is embodied in radiation-transmissive fashion
such that at least 50% of the radistion passing through is not absorbed in the organic light-
emitting diode. Preferably, af least 75% of the radiation passing through 1s not absorbed in the
organic Hight-emitting diode.

[6041] In accordance with at least one embodiment of an organic light-emitting diode
described here, the organic light-emitling diode is an organic light-emitfing diode which emits
on both sides. That is to say that the organic light-emitting dinde emits electromagnetic
radiation from two radiation exit areas of the organic light-emitting diode during operation.
The radiation exit areas can be arranged parallel to one another. Preferably, a radistion-emiiting
region of the organic light-smitting dinde 1s situated betwesn the two radiation exit areas. In
this case, the oreanic light-emitting diode can be embodied as radiation-fransmissive or non-
radiation-transoiissive. The organmic light-emitting diede can furthermore be suitable for
emitting electromagnetic radiation baving mutually different wavelengths from both radiation
passage areas. By way of example, visible light can pass through one radiation passage area,
whereas infrared radiation passes through the other radiation passage area.

[6042] In accordance with at least one embodiment of an organic light-emiting diode
described here, the organic ight-emitting dinde comprises at least one charge trapsporting layer
which comprises a hole transporting matrix material and an electron fransporiing matrix

material. The charge fransporting layer is then suitable for wansporting both holes and

electrons.
[043] In accordance with af least one embodunent of an otganic light-entitting diode

described here, the organic light-emitting diode comprises a radiation-transnussive electrode
having a first laver comnposed of a first TCO material, & second laver, composad of a second
TCC material, and also a third laver, which 15 arranged between first and second layers angd is
embodied as & transparent metal laver. In tlds case, the first and second TCO msterials

preferably differ from one another. The layers can directly adjoin one another. I this case, the
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thickness of the metal layer is. for example, between af least 1 nm and 8t miost 50 mm,
particnlarly preferably between at least 20 nm and at most 40 nmn. The thin metal laver can be
niade so thin that i is netlike. In this case, it ix possible that the first TCO Javer and the second
TCC aver can be situated i opentngs of the thin metal laverin direct contact with one anothey,
Tu this case, the organic ght-emitiing diode can have, for example, an anode andior a cathode
embuodied in each case in the laver construction described. If both electrodes of the organic
light-emitting diode are embodiad in the manner described, then the organic light-emitting
diode can be a radistion-iransmissive, a transparent or a pellucid organic light-emitting diode.
Furthermore, the organic Hght-emiiting diode can thea be an organic light-emitting diede which
emits on both sides and which is not embodied as radiation-transmissive, but rather emits
electromagnetic radiation through both electrodes.

[6044] In accordance with at least one embodiment of an organic light-emitting diode
described here, the organic light-emitting diode has a different color expression in the switched-
off operating state than in the swiched-on operating state. By way of example, the organic
light-emitting diode can appear bluish in the switched-off operating state, whereas # emits
white light in the switched-on operating state. Furthermore, it is possible for the organic light-
emitting dinde to give a different color hmpression in each case from two main areas, for
example from two radiation passage areas, in the switched-off state.

[8045] In accordance with af least one embodiment of an organic light-enutting diode
described here. the organic light-emitting diode is a trapsparent organic light-emitting diode
which emits o both sides and which appears colored from both emission sides in the switched-
off operating state and emits white light in the switched-on state. In this case, the colored
impression can be different at the two emisston sides of the organic light-emitting dinde. By
way of example, the organic light-emiting diode can appear red from one side, whereas i
appears blue from the other side.

[0046] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode is encapsulated. That is to say that the erganic
light-emitting diode has at least one encapsulation which permnits a seal of the functional lavers
of the organic light-emitiing diode against envirommental mfluences, such as moistmre or
atmnospheric gases. The functional lavers of the organic light-emitting diode are, for examyple,
electrodes, charge carrier bamrier lavers, charge carrier transport lavers andfor radiation-

emitting layers such as emission layers.
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jo047] It accordance with al least one embodment of an organic lght-emitting diode
described here, the organic light-emitting diode comprises at least one fivst carvier. The first
cartier can b a rigid camier. By way of exmuple, the first carvier 1 then formed from a glass,
from a ceranuic material or a metal. Furthernwore. the first vamier can be a Hexible carrier. The
first carrier 1s then formed for example from a filo or from a kuninate.

[0048] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode comprises a second cartier alongside a first
carrier. In this case, the second carrier can be fonned from the samne materials as the first carrier.
Furthermore, it is possible for the first and second camers to be formed from different
materials. At least one of the carriers 1s at least partly trapsimissive o electromagnetic radiation
zenerated in the radiation-emitting region of the organic light-emitting diode.

[6049] In accordance with at least one embodiment of an organic light-emitting diode
described here, the first carrier and the second camier are formed with a glass. That is to say

that the first camrier and the second carrier contain a glass or consist of a

8]

iazs. By way of
example. both carriers then consist of the same glass.

[6056] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic light-emifting diode comprises at least one carier formed with a
borosilicate glass. The organic light-emitting diode can comprise two carriers. for example,
which consist of this glass.

[8051] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode comprises at least one carrier formed from a
soda-lime glass. By way of example. the organic light-emitting diode then comprises two
carriers consisting of this glass.

[6052] In accordance with at least one embodiment of an organic light-emitting diode
described here, the organic light-emitting diode comprises a first carrier, which is embodied as
radiation-transmissive, and a second carrier, which is embodied as non-radiation-transiissive.
By way of example, the second carrier iz embodied as reflective andfor absorbent for
eleciromagnetic radiation generated in the radiation-emitiing region of the organic light-
emitting diode.

[6053] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the orzanic light-emitting diode comprises a first carrier and also a second

carrier. Functional layers of the organic light-emitting diode are arranged between first and

SDC EX. 1014 - 21/361



PICTIV 3.3F-001 CCC

second carriers. Furthermore, the first carrier and the second carrier are connected o one
another by means of a connecting means, which laierally encloses the functional layers of the
organic Hht-emitting diede and connects the two catriers t¢ one avother, In wther words, the
cotracting means and the two cariers form a cavity, in which the Bmctionel lavers of the
organic light-emitting diode are aranged. The conuecting means. the Hrst camter and the
second carrier constitute the encapsulation or a part of the encapsulation of the organic light-
emitting diode.

[6054] In accordance with at least one embodiment of an organic light-emiting diode
described here, the connecting means coinprises a glass solder material. By way of example,
the connecting means is formed by a plass solder materiall The glassy solder material can
directly adjoin the first and/or the second carrier at least in places.

[6055] In accordance with at least one embodiment of an organic light-emitting diode
described here, the connecting means colnprises a slass frit material. By wayv of example, the
connecting nieans is formed by a glass frit material. The glass frit material can divectly adjoin
the first and/or the second carmrier at least in places.

[6056] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the conpecting means comprises an adhesive. By way of example, the
connecting means is fornmed by an adhesive. The adhesive can divectly adjoin the first and/or
the second carrier at least in places.

[8057] In accordance with af least one embodiment of an organic light-enutting diode
described here, both the first carrier and the second carrier are embodied as radiafion-
transinissive, transparent or pellucid. Such carviers are particularly well suited o the formation
of radiation-fransmissive, iransparent or pellucid organic light-emitting dicdes.

[6058] In accordance with at least one embodiment of an organic light-emitting diode
described here, at least one part of the encapsulation for the functional layers of the organic
light-emitting dinde is formed by an insulation laver. which can contain at least one of the
following electrically insulating materials: resist, epoxy resin, silicon oxide, silicon nitride.
Alongside its properties for encapsulating the functional layers of an organic light-emitting
dirde described bere. the insulation layer can also serve for electrically insulating the first
electrode of the orzanic light-emitting diode from a second electrode of the organic light-

emitting diode.
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[6059] It accordance with al least one embodment of an organic lght-emitting diode
described here, the orgsuic Hght-emitting diode has gt least one thin-film encapswdation which
forms at least one part of the encapsulation of the organic light-emitting diode. The thin-film
encapsulation can produce 8 basic impermeability with respect to envirenmental mfluences,
stch sz moisture and atmosphieric gases, for the functional lavers of the organic light-emiting
diode. By way of exaniple, the thin-film encapsulation is produced by applving oxide andior
nitride layers to functional layers of the organic light-emitting diode. The application can be
effected by means of a PECVD method, for example.

[60606] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic ight-emitting dinde comnprises a diffusion barvier for the purpose
of encapsulation. The diffission barrier can be formed for example from an amorphous material,
such as amorphous silicon dioxide, for example. The diffusion barrier can be applied by means
of atmospheric pressure plasma, for example, to functional lavers of the organic light-emitting
diode and/or an insulation laver and/or a thin-film encapsulation.

[6061] In accordance with at least one embodiment of an organic light-emiting diode
described here, the orpanic hght-emitting diode has an encapsulation comprising at least one
first laver embodied as thin-film encapsuiation, and alse a second layer embodied as diffusion
barrier. Preferably. these two lavers then directly adjoin one another at least in places, wherein,
for example, the thin-film encapsulation ix applied o functional lavers of the organie light-
emitting diode and the diffusion barrier is applied to the thin-film encapsulation.

[6062] In accordance with at least one embodiment of an organic light-emiting diode
described here, the organic light-emitting diode comprises a diffusion barrier having &
thickness of at least 50 mm and af most 1004 am, preferably of at least 100 nm and at most 2390
.

[6063] In accordance with at least one embodiment of an organic light-emitting diode
described here, the organic light-emifting diode comyprises a diffusion barrier for the purpose
of encapsulation, said diffusion barrier having at least two individual lavers., wherein the
individual layers are deposited one above the other. Preferably. each of the individual layers
has a thickness of at least 50 nm and at mwost 100 nm. In this case, the diffusion barrier can be
constructed from individual lavers consisting in each case of silicon dioxide or alternately of

sihicon dioxide and silicon nitride.

-180-
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[6064] It accordance with al least one embodment of an organic lght-emitting diode
described here. the organic Hght-emitting diode bhas a resist layer for the puwpose of
encapsulation. The resist layer can be ysed for example as an alternative v in addition tva
diftusion barrier.

[0065] In accordance with at least one embodiment of an organic Hght-emitting diode
described here, the organic light-emitiing dinode has a laver stack composed of a resist laver and
a thin-film encapsulation, which are used for sealing the functional lavers of the organic light-
emiting diode. By way of example. the resist laver is arranged directly onto the functional
lavers of the organic light-emitting diode. The thin-film encapsulation is then arranged directly
on the resist laver. By way of example, the thin-filmi encapsulation then encloses the resist laver
at all exposed areas of the thin-film encapsulation.

[B6066] In accordance with at least one embodiment of an organic light-emitting diode
described here, the encapsulation of the orgamic ligld-emitting diode comprises a pre-
encapsulation layer, which can serve as a planarization layver for a thin-filim encapsulation of
the orzanic light-emitting dicde. By way of example, the pre-encapsulation laver is a
fransparent oxide or a radiation-transmissive adbesive. The pre-encapsulation laver can then
cover a thin-film encapsulation in places, for example. Preferably, the pre-encapsulation laver
then covers the thin-film encapsulation at all exposed outer areas of the thin-filin encapsulation.
[8067] In accordance with af least one embodiment of an organic light-enutting diode
described here. the organic ight-emitting diode comprises as encapsulation at least one first
carrier and one second carrier which are connected o one another by means of a connecting
means, which laterally encloses the functional layers of the organic light-emitting diode. Atthe
same fime, the encapsulation commprises between the two carriers at least one of the following
layers or encapsulation possibilities: insulation laver, resist layer, pre-encapsulation layer, thin-
film encapsulation laver, and/or diffusion barrier.

[0#068] In accordance with af least one embodiment of an organic light-enutting diode
described here, the orpanic light-emitting diode comprises at least one encapsulation layer
sequence having at least wo encapsulation layers for the purpose of encapsulation. By way of
example, the encapsulation layer sequence has af least one first encapsulation layer, which can
be applied by means of plasma enhanced chemical vapor deposition. In this case, the first

encapsulation laver can directly adjoin the functional lavers of the organic light-emitting diode

-1i-
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ai lesst in places. Altematively, the firsl encapsulation layer can be applied for example by
means of deposition methods such as physical vapor deposition, sputtering or the like.

[6063] In sccordance with at least ope entbodintent of an organic lglt-emitting diods
described here, the firstencapsulation laver of the encapsulation layer sequence has a thickuness
of at least 50 am, preferably at least 100 nun, particularly preferably of at least I ym

[8070] In accordance with af least one embodiment of an organic light-enutting diode
described here, the encapsulation layer sequence conprises at least one second encapsulation
iaver which can be srranged divectly on the first encapsulation laver. That is fo say that the
second encapsulation layer can be in divect contact with the first encapsulation layver. By way
of example, the second encapsulation layer covers the entire exposed outer area of the first
encapsulation layer.

[6071] In accordance with at least one embodiment of an organic light-emitting diode
described here, the orpanic light-emifting diode comprises a second sncapsulation laver
deposited oo a first encapsulation laver by means of atomic layer depositicn for the purpose
of encapsulation.

[60G72] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the second encapsulation layer has a thickness of at least 1 nm, preferably of at
least 10 nm, and at most 30 am.

[8073] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode comprises a first carrier encapsulated at least
in places with the encapsulation laver sequence having a first encapsulation laver and a second
encapsulation laver. The first carrier can be a flexible carrier, for example. which is formed by
a plastic film or a laminate. That is to say that the encapsulation laver seguence can also be
used for hermetically sealing carriers for functional lavers of the organic light-emitting diode.
[6074] In accordance with at least one embodiment of an organic light-emitting diode
described here, the enfire orzanic light-emitting diode is covered with the encapsulation laver
sequence all around. In this case, it is possible for the organic ight-emitting diode o comprise
a first carrier, a second carrier and also a conneciing means, which form a first encapsulation
for the functional lavers of the organic light-emitting diode. The encapsulation laver sequence
can then be arranged in places or completely at the exposed outer areas of first carrier, second
carrier and/or connecting means. Furthermore, it is also possible for the functonal layers

additionally or alternatively to be sealed directly with the encapsulation laver sequence. That
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is to say that the funciional ayers of the organte lght-emiting diode then directly adjoin the
encapsudation layer sequence.

[80751 In socordance with at least ope enthodintent of an organic Heght-emitting diods
described here, the organic light-emitting diode comprisex the epcapsulation laver sequence
having a fist encapsulation laver and s second encapsnlation layer for the purpose of
encapsulation, wherein the first encapsulation layer and the second encapsulation laver each
comprise ap inorganic material, the first encapsulation laver is arranged directly on functional
lavers of the organic light-emitting diode. and the second encapsulation laver is arranged
directly on the first encapsulation laver.

[6076] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic hight-emitting diode comprises the encapsulation laver sequence
having a first encapsulation layer, a second encapsulation layver and a third encapsulation layer
for the purpose of encapsulation, wherein the turd encapsulation layer is arranged directly on
the functional layers of the organic light-emitting diode, the first encapsulation laver iz arranged
directly on the third encapsulation laver, the second encapsulation laver is amvanged divectly on
the first encapsulation laver, the first and second encapsulation layers each comprize an
inorgapic material, and the third encapsulation layer comprises an amorphous inorganic
material. Tn this case, it is possible for the second and third encapsulation lavers to be embodied
identically.

[8077] In accordance with af least one embodiment of an organic light-enutting diode
described here, the oreanic light-emitting diode comprises the encapsulation laver sequence
having a first layver and a second laver, wherein the first encapsulation layer and the second
encapsulation ayer each comprise an inorganic material. the second encapsulation laver ix
arranged divectly on the first encapsulation layer, and the encapsulation layer sequence is
hermetically impermeable at a temperatuire of greater than or equal to 60°C and at a relative air
hwmidity of greater than or equal to 85% for longer than 300 houss.

[8078] In accordance with af least one embodiment of an organic light-enutting diode
described here. the first encapsulation laver and the second encapsulation laver of the
encapsulation laver sequence for encapsulating the organic Hghi-emitting diode each have a
volume structre, wherein the volume structure of the second encapsulation laver is
independent of the volume stucture of the first encapsulation layer. In this case, the volume

structure of the second encapsulation layer preferably has a higher amorphicity than the volume
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structure of the first encapsulation layer. Particularly preferably, the second encapsulation layer
is amorpheus.

[80:79] In accordancs with at least ope entbodintent of an organic Hehi-emitting diods
described here, the second encapsulation laver of the encapsulation layer segusnce comprising
first encapsulation laver and second encapsulation layer has a thickness having a thickness
vartation which ix independent of a swrface structure and/or a vohume structure of the first
encapsulation layver sequence. In this case, the thickuess variafion is preferably less than or
egual to 10%.

[608G] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic light-emitting diode coniprises an encapsulation layer sequence
having a plurality of first encapsulation layers and a plorality of second encapsulation layers
for the purpose of encapsulation, wherein the first and the second encapsulation lavers are
applied alternately one directly above another.

[02081] In accordance with af least one embodiment of an organic light-enutting diode
described here, the encapsulation laver sequence completely encloses the functionsl layers of
the organic Hghi-emifting diode. In thix cass, the encapsulation layer sequence can also
completely enclose a first and/or a second carrier.

[6082] In accordance with at least one embodiment of an organic light-emitting diode
described here, the orpasnic light-emitting diode has a first carrier and a second carrier, and also
the encapsulation layer sequence arranged between first and second carriers, for the purpose of
encapsulation.

[6083] In accordance with at least one embodiment of an organic light-emiting diode
described here. the organic light-emitting diode has a first carrier and a second carrter and also
a connecting means, which connects first and second carriers to one another, for the purpose
of encapsulation. Furthenore, the organic Hght-emitting diode has the encapsulation layer
sequence having at least two encapsulation layers, which covers and thus encapsulates an
interface between the connecting means and the first carrier andfor the second carier.

[6084] In accordance with at least one embodiment of an organic light-emiting diode
described here, the orpapic light-emifting diode bas a protective laver arranged between an
organic layer sequence of the organic light-emitting diode and an electrode of the oreanic light-

emitting diode. By way of example, said profective layer is a sputiering protective layer that

“1d-
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protects the organic layer sequence agamst damage during the spuitering of electrode material
onte the organic layer sequence.

[6085] In accordance with at least one embodiment of an organic light-emitting dicds
described hers, the spultering protective laver contains or consists of 4 transition puetal oxide.
Tt this case, the sputiering protective layer can be in divect contact with an elecirode of the
organic light-emitting diode and/or an organic layer of the organic light-emitting diode.
[0086] In accordance with af least one embodiment of an organic light-enutting diode
described here, the light emitted through at least one radiation exif area of the organic light-
emitting diode does pot have a Lambertian emission characteristic. By way of example, this
electromagnetic radiation then has a directional emission profile. That is to say that in this case
the emission of eleciromagnetic radiation s not symmetrical. rather an intensified emission m
the direction of a 1main emission direction takes place.

[#087] In accordance with af least one embodiment of an organic light-enutting diode
described here, the organic light-emitting diode comprises a structured radiation exit area. By
way of example. the radiation exit area of the organic light-emitting diode is strnctured into a
multiplicity of prismis arranged paralle! to one another. The radiation exit area can then have
first areas and second areas, for example, wherein the first areas are inclined by a first angle
relative to a plane running for example paralle] to a main extension plane of the organic layer
sequence of the organic light-emutting diode. The second areas are then inclined by second
angles relative to said plane.

[6088] By way of example, a camier of the organic light-emitting diode is
correspondingly structured in order to form the structured radiation exit area. Furthermore, it
is possible for the encapsulation laver sequence, for example the second encapsulation laver to
be correspondingly structured. Furthermore, it is also possible for a correspondingly structured
layer o be applied for example on a carrier for the organic light-emitting diode or some other
encapsulation for the organic light-emitiing dicde. That is o say that the structured radiation
exif area can be formed by the structuring of an clement of the encapsulation of the organic
light-emitting diode. However, ii is also possible for the structured radiation exit area, for
example in the form of a further laver, to be applied as an independent element onto the
encapsulation of the organic light-emitting diode.

[6089] In accordance with at least one embodiment of an organic light-emitting diode

described here, the radiation exit area of the organic light-emitting diode is stimctured into a
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muftiphicity of prisms arvanged paraliel to oune another. In this case, the prisms preferably bave
macroscopic orders of magniiude in one divection. In this direction, the length of the prisms
can be at Jeast 1 om, preferably at least 1 decimeter. In a direction perpendicuiar thereto, the
prisnrs can have an order of magnitude which s in the subunillimeters range, such that no
diffraction effects can ocour at the prisms in this direction. By way of examiple, the length of
the prisms in this direction is 500 pum or less.

[8090] In accordance with af least one embodiment of an organic light-enutting diode
described here, an irradiation exit area of the organic light-emitting diede is structured info a
pltiphicity of first areas and second areas, wherein the first areas are embodied as radiation-
fransmissive and the second areas are embodied as reflective. In this way, electromagnetic
radiation can leave the radiation passage area only through the first areas. As a resuli, a
directional emission is effected through the first radiation passage area, in 8 manaer dependent
on the first angle by which the first areas are inclined.

[8091] In accordance with at least one embodiment of the organic light-emiftiing dinde,
the organic light-emitiing diode is an organic lHeht-emitiing diode which emits on both sides
and which has two radiation passage areas arranged at opposite sides of the organic light-
emitting diode. In this embodiment, it 1s possible for both of the radiation exit areas to be
structured in the manner described. That is to say that directional electromagnetic radiation is
then emitted by the organic light-smitting diode through both radiation exit areas. Furthermuore,
it 15 also possible. however, for only one of the radiation exit areas fo be structured in the
manner described. Electromagnetic radiation having a Lambertian emission characterisiic is
then emitted by the organic light-emitting diode from the other radiation exit area, for example.
[6092] In accordance with at least one embodiment of an organic lght-emitting diode
described here, for the purpose of generating directional electromagnetic radiation, a radiation
exit area of the organic hight-emifting diode is not structured, rather for example the top side of
a carrier of the organic ight-emitting diode, to which carrier the functional lavers of the organic
light-emitting diode are applied, is structured. By way of exaniple, the carrier s then structured
into a multiplicity of parallel prisms having first areas and second areas, which are srranged in
a manner tilted with respect to one apother. The functional layers can then be applied to the
first and/or to the second areas at the top side of the carrier. In this case, it is possible that
functional lavers which are arranged on different areas can be driven separately from one

another. It is thus possible to realize for example an organic light-emitting dicde which
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alternately emiits elechromagnetic radiation in two differeni main extension divections. In a
simiple case, the separate drivability can be schieved by virtue of at least one electode of the
organic hight-emitting diode not belng arranped continuously over the entive nrganic layer
sequeice, but rather being separated into ragions vorresponding to the individual arvess of the
structured carrier. By means of the angle that the areas of the structured carrier form with one
another and also the basic area of the respective areas it is possible to set a specific desived
emission characteristic, that is to say a desived emission direction and emission intensity of the
electromagnetic radiation generated by the organic light-emitting diode during operation.
[6093] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the organic Hght-emitting diode is provided for illuminating an area to be
illnminated, on which the organic Hght-emitting diode is fixed af least indirectly. That is to say
that the organic light-emitting diode is amranged at least indivectly on an element to be
illuminated having an area to be tHluminated. In this case, the organic light-emitting diode can
be adhesively bonded onto the slement to be illuminated by means of a trapsparent adhestve,
for example. Other fixing methods such as hook and loop fasteners. screw conmections,
clamping connections, press-fit connections or the like are also possible. The organic light-
emitiing diode is preferably embodied as transparent or pellucid at least in places, such thay, in
the switched-off state. the area to be illuminated can be discerned through the organic light-
emitting diode. The area to be illuminated can be, for example, the surface of a tile, of a poster,
of a slab, of a waffic sign, of an information board, of a sign, of an umage, of a mirror, of a glass
pane. or of any other element.

[6094] In accordance with at least one embodiment of an organic light-emiting diode
described here, the organic Hght-emitting diode is desizned for ilhuminating an area to be
illuminsated, wherein the organic light-emitting dinde emits during operation a first component
of electromagnetic radiation. which passes toward the outside directly from the radiation-
emitting region of the organic light-emitting diode without impinging beforehand on the area
to be illuminated. Furthermore, the radiation has a second component, which, before emerging
from the organic light-emitting diode, impinges on the area to be illuminated and has been at
least partly reflected by the latter.

[6095] In accordance with at least one embodiment of an organic lght-emitting diode
described here, the relative ratio of the infensities of the two radiation components mentioned,

that is to say of the mntensities of indirectly emerging electromagnetic radiation and directly
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emerging electromagnetic radiation. can be set and chosen by means of an optical cavity and/or
by means of first electrodes and second elecivodes of the organic light-emiiting diode that are
set with different dagress of wansparency.

{00981 I accordancs with at least one emsbodiment of an organic light-emitting dicds
described here, the organic light-emdttng dinde is a fransparent or petlucid organie hght-
emitting diode arranged on an area to be illuminated of an element to be illuminated, wherein
the area to be illuminated is visible through the organic light-emitting diode in the switched-
off state of the organic light-emitting diode. In the swiiched-on state, the intensity of the
directly emitted electromagpetic radiation in comparison with the indivectly emitted
electromagnetic radiation can then be chosen to be so great that the area to be iluminated is no
longer discernible. That is to say that the organic light-emitting diode can be switched from a
fransparent operating state to 3 luminous operating state in which an ares amranged behind the
organic light-emitting diode is no longer discernible. Such an intensity distribution can be
achieved by means of an optical cavity. for example.

[6097] In accordance with at least one embodiment of an organic light-emiting diode
described here, the organic light-emifting diode i1s a franspareni organic light-emitting diode
wherein an electrically switchable optical element is arranged at a radiation exit area. The
electrically switchable optical element is, for example, an elecwically switchable diffuser or an
electrochrontic material. Such an arrangement of organic light-emitting diode and electrically
switchable element can be uzed for sxample in conjunction with an element to be illuminated,
wherein the element to be illuminated can be, for example, 5 miivor or a ransparent element
such as a glass plate. By means of the electrically switchable optical element, such an
arrangement can be switched for example from transparent fo opalescent. Tn this way, a
concealing screen that can be switched on and off can be realized, for example, which can also
be utilized as a luminaire.

[£098] In accordance with af least one embodiment of an organic light-enutting diode
described here. the electrically switchable optical element is embodied in structured fashion
That is to say that the elecirically switchable optical element is applied in a specific patiern, for
example, to a radiation exit area of the organic light-emitiing diode. In this way, by way of
example, mformation or a decoration can be inserted into the beam path of the organic light-
emitting diode upon the elecirically switchable optical element being switched on and can be

masked out again upon the electrically switchable optical element being switched off.
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[6099] It accordance with al least one embodment of an organic lght-emiting diode
described here, the organic light-emitting diode is embodied at least as radiafion-transmissive
and is arranged with one of s radiation exit areas on 3 reflective wptical eloment such as a
myor of 3 refrovetiecior,

[6108] In accordance with at least one embodiment of an orgzanic hght-emitting diode
described here, the organic light-emitting diode is embodied in radiation-transmissive fashion
and arvanzed with one of its radiation exit areas on a reflective optical element such as mirror
or a retroreflector. Furthermore, a color filter is arranged at the opposite radiation exit area of
the organic light-emifting dicde. The color filter has, for example, a high transmission for a
first spectral subrange of the visible wavelength spectrum and high absorption for a second
spectral subrange of the visible wavelength spectrum. An infensity maximum of the
electromagnetic radiation generated by the organic Hght-emifting diode dwing operation lies
within the first speciral subrangze transmitted by the color filter, Advantageously, that
proportion of the ambient light which is reflected back fiom the reflective element io the
radiation exit area and is coupled owt from the organic light-emitting diede in this way produces
substantially the same color impression as the light emitted by the organic light-emitting diode.
[6101] In accordance with at least one embodiment, an organic light-emuitting diode
described here comprises a reflective layer which reflects electromagnetic radiation iimpinging
on the hght-emitting diode from outside back in the direction of the radiation exit area of the
organic light-emitting diode. The organic light-eniitting dinde furthermore comprises, at the
radiation exif area, a color filter, such that the organic light-emitting diode brings about the
same color impression independently of the operating state. That is fo say that the organic hight-
emitting dinde has the same color hmpression in the switched-off operating state as in the
switched-on operating state.

[6102] In accordance with at least one embodiment of an organic light-emitting diode
described here. a touch sensor is infegrated info the organic light-emitting dindde. By way of
example, the touch sensor is & capacitively or resixtively operating touch sensor. That is to say
that the organic light-emitting diode forms for example a light source and simultaneously an
operafing element.

[6103] Luminaires are specified below which are provided for example for general
lighting or as lghts in road traffic. In this case, the luminaires can comprise organic Hght-

emitting diodes described here as light sources. The luminaires can fiwthermore comprise any
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combination of organic light-emiiting dindes described gs light sources. Furthermore, it is also
possible io combine the huninaires described here or elements of the tuminaires described here
to form further luminaires.

[0164] In aceprdancs with at least one embediment of a luminaire deseribed heve, the
huminaire comprises at least one organic Hght-emitting diode in accordance with at least one
embuodiment described here.

[#105] In accordance with at least one embodiment of 3 luminaire described here, the
minaire is designed for general Hghting and firthermore bhas s wake-up function. That is o
say that the luminaire can be operated in the mammer of an alanm clock tn one operating state
of the luminaire.

[6106] In accordance with at least one embodinient of 4 luminawe described here, the
huninaire comprises a driving device, by means of which an activation fime - for example a
wake-up time - can be set by the user of the lominaire. At said activation tinw, the lunipaire
then starts to emit Bght

[6107] In accordance with at least one embodiment of a huninaire described here, the
luminaire is designed for general lighting and as am alarm clock, wherein the luminaire
comprises at least one transparent, peltucid organic Hsht-emitting diode in accordance with at
ieast one of the previcus embodiments. The organic light-emitting diode can be arranged, for
example, in front of an area to be illununated. which is visible through the organic light-
emitting diode in the switched-off operating state of the luminaire.

[6108] In accordance with at least one embodiment of the huninaire, the luminaire
comprises a driving device, which, starting from a specific activation tine, increases the light
intensity of the light emitted by the luminaire, for examyple continuousty.

[6109] In accordance with at least one embodiment of 5 luminaire described here, the
luminaire comiprises a driving device, which is designed to increase, starting from an activation
time, the light intensity of the light emitted by the luminaire in steps, wherein for
predeterniinable times, the luminaire generates light having a constant light intensity, which is
increased in predeterminable time intervals.

[6116] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire 1s designed to penerate light having a lght intensity of between zero and at least 1000
cd. preferably at least 5000 cd, particularly preferably at least 10 0006 cd. By way of example,

for this purpose the luminaire comprises at least one organic light-emitting diode having a
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phosphorescent emitier material in ifs radiaton-generating region. The organic Hght-emitting
diode can alse comprise Tluorescent eniitier materials in ifs radiation-generating region, in
addition to the phosphorescent entitter material

[6111] In aceprdancs with at least one embediment of a luminaire described heye, the
huminaire comprises at least one tonch-sensitive operating element which can be operated by
the user of the lumunaire by means of a touch sensor. The operating element can be arranged
for example in a radiation exit area of the luminawre. Particularly preferably, an orpganic light-
emiting diode in accordance with af least one of the previous embodiments which has an
integrated touch sensor 1s emploved for forming the touch-sensitive operating element.

[6112] In accordance with af least one embodiment of the luminaire, the luminaire can
be operated by means of a remote control. By way of example, the remote control can exchange
information with the luminaire by means of radic or infrared radiation.

[8#113] In accordance with at least one embodiumnent of the luminaire, the luminaire is
subdivided into a multiplicity of segments. By way of example, different segments can be
suitable for generating electromagnetic radiation having different wavelengths.

[6114] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire comprises a driving device, which is designed to mcreaze the color temperature of
the light emitted by the luminaire continuously or inn steps.

[#115] In accordance with at least one embodiumnent of the luminaire, the luminaire is
designed to generate light, preferably white light having color temperatures of at least 4000 K
to color temiperatures of at most 25 000 K.

[6116] In accordance with at least one embodiment of a huminaire described here, the
luminaire comprises a driving device, which ix designed to increase the light intensity and also
the color temiperatire of the light generated by the luminaire during operation in steps or
contimiously, wherein the light intensity is increased, for examnple, as the color temperature is
increased.

[#117] In accordance with at least ope embodiment of a luminaire described here, the
uminaire is designed to simulate a sunrise in tine-lapse fashuon. That s 1o say that, starting
from a specific start fime, the luminatre generates white light, yr the case of which the coler
temnperature s increased continuously or in stepy front af least 4006 K to at most 25 Q00 K|

wherein the light intensity is simulianeocusly increased from 0 od 1o 8 maxinnum of 10 0060 od.

o
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In this case, the rise in the color temperature can take place at the same fime or independently
of a rise m the hight intensity.

[0118] In aceprdancs with at least one embodiment of a luminaire deseribed heye, the
luminaive serves as a splash guard alongside its use as a light for general lighting. By way of
examiple, the luminaire forms the part of a shower cubicle. Thus, the Inminsire can form the
part of a wall of a shower cubicle or can be arranged on a wall of the shower cubicle
Furthermiore, it is possible for the huninaire to form the wall for the shower cubicle.

[6119] In accordance with at least one embodiment of the huninaire, the luminaire
comprises at least two carriers between which at least one organic light-emitting diode or
functional lavers of an organic light-emitting diode are arranged. In this case, preferably at least
one of the carriers is embodied such that it scatters light diffusely. with the result that the
huminaire is not pellucid. but rather also serves as a concealing screen.

[8120] In accordance with at least one embodiment of the luminaire. the luminaire
comprises at least one organic light-emitting diode having at least one double encapsulation.
In this case, double encapsulation means that at least two of the possibilities deseribed here for
encapsulating an organic light-emtiting dicde are used i combination in wuder, in this way, to
obtain a particularly well hermetically sealed organic light-emitting diode.

[6121] In accordance with at least one embodiment of the luminaire described here, the
fuminaire is designed o come divectly into contact with water.

[#122] In accordance with at least one embodiment of a huminaire described here, the
lminaire is designed to be adhesively bonded in the sense of a transfer onte the wall of a
shower cubicle.

[6123] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire comprises at least one inorganic light-emiting diode as light source of the luminaire.
[6124] In accordance with at least one embodiment of 5 luminaire described here, the
fuminaire comprises at least one organic light-emitting diode as light source and also at least
one inorganic light-emitting diode as light source.

[6125] In accordance with at least one embodiment of a huminaire described here, the
luminaire has at leaxt one carier formed with a radiation-transmissive material suitable for
gutding light. By way of example, the carrter is a glass plate.

[6126] In accordance with at least one embodiment of a luminaire described here, at

ieast one inorganic hght-emitting diode is arranged at the carrier of the huninaire, said carrier
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being embodied as an optical waveguide. said at least oue inorganic light-emitiing diode
conpling elechromagnetic radiation into the opucal waveguide. The eleciromagnetic radiation
conpled m can, for exarpple, be distributed in the optical waveguide and be emitted toward the
ourside by the Iatler over a large area.

[6127 In accordance with gt least one smbodinient of & lnminaire described here, the
fuminaire has an operating state in which infrared radiation is generated. By way of example,
the infrared radiation is used for warming a user of the huminaive, for deicing a pane or for
heating a moist environment. For example, by means of the infrared radiation, the user of a
shower cubicle comprizing the luminaire can be warmed and/or the shower cubicle can be dried
by means of the infrared radiation after the conclusion of showering. In this case, the infrared
radiation can be generated by at least one inorganic or by af least one organic light-emitling
diode.

[#128] In accordance with at least one embodiumnent of the luminaire, the luminaire is
suitabie for emitting uliraviolet radiation during operation. By way of example, the uliraviolet
radiation is generated by at least one inorganic light-emitting diode of the huninaire. In this
case, the uhraviclet radiation can be used for tanning a user of the luminaire and’or for
disinfecting the environment of the lununaire. By way of example, a luminaire embodied as a
splash guard in a shower or integrated in a shower head can be used in this way.

[8129] In accordance with at least one embodiumnent of the luminaire, the luminaire is
integrated in a shower or in a bath tub. By way of example, the luminaire forms a splash guard
or is part of a shower head. The luminaire can then serve as an indicating device for the water
temperature. By way of example, the huninaive can be suitable for emitting bine light, which
indicates cold water. Furthermuore, the luminaire can be suitable for emitting red Hght, which
indicates hot water, and mixed colors comprising red and blue components for indicating warm
water.

[8130] In accordance with at least one embodiment of a huminaire described here, the
colar locus, the light intensity and/or the color temiperature can be adjustable by means of the
mixing faucet of a water supply. For this purpose, the mixing faucet is connected to a driving
device for the luninaire.

[6131] In accordance with af least one embodiment of the luminaire, the luminaire can

comprise a touch-sensitive operating element, by means of which, in addition o operating
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states of the lununaire, i 1s also possible 1o set the water temperature andfor the water pressure
for example in 8 shower cubicle or in 3 bath b,

[o132 In acepvdancs with at least one embodiment of a kuminaive deseribed heve, the
huninaive serves as 8 light for seneral Hehting and foros at least the part of 8 spray or shower
liead.

[8#133] In accordance with at least one embodiment of a huminaire described here, the
fununaire is in direct confact with water during operation. That is to say that, for example. water
washes around a carrier of the lnminaive. In this case, water can wash around the huninaire
while the latter is in a switched-on operating state.

[6134] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire is in direct contact with water, wherein the water serves as an optical waveguide for
the electromagnetic radiation generated by the luminaire. That is to say that the light generated
by the luminaire Juring operation ix at least partly coupled into at least one water jet in which
it can propagate like in an optical waveguide. In this way it is possible - for example upon
illumination of a nmltiplicity of water jets with different colors - to give the impression of &
rainbow.

[0135] In accordance with at least one smbodiment of a lominaire Jescribad hete, the
huminaire comprises at least one organic lght-emitting diode having an opening. Tn this case,
ihe opening preferably extends continvously from one main sude of the organic lizld-emitting
diode o the opposite main side of the organic Hzht-emiting dicde. The opening can be closed
at the edge with a connecring means such as a glass soldey material or a glass frit. Funthermore,
it 1s possible to employ even further measurss for sealing the organic light-emitung diode i
the region of the opening, such as an encapsulation layer sequence, a thin-filin encapsulation,
a diffusion bamier or the like. Preferably, water flows through the opening in af least oune
operating state of the organic light-emitting diode, In this case, i1 is also possible for the organic
light-emitting diode to bave a multiplicity of openings through which water can flow during
the operation of the organic ght-emitting diode.

[6136] In accordance with at least one embodiment of a huminaire described here, the
luminaire, alongside a light for general lighting, is a mirror and also a display device for
displaying simple graphical elements. In this case, the lnminaire can be used for example az a
bathroom mirror or wardrobe mirror. The luminaire preferably has at least three operating

states: a firs{ operating state. in which the humninaire serves for general lighting and emits light,

24

SDC EX. 1014 - 37/361



PECTIV 3.3F-G01 CCC

a second operating state, m which the luninaive actively enuits no electromagnetic radiation
and serves as a niirror, and also a third operaling state, in which the luminaire displays simple
graplical slements such as patterus or the Ike. In the third operating state, the luminaire can
adidittonally serve as & mirror andfor for general lighting, wherein the emitted Iight intensity is
then preferably reduced in comparison with the first operating state.

[8#137] In accordance with at least one embodiment of a huminaire described here, the
fuminaire comprises a structured electrically switchable element. The electrically switchable
element is structured in accordance with a predetermiined pattern. for example. If the
electrically switchable optical element s operated in a switched-on electrical operating state,
for example, the pattern to be represented is visible. The electrically switchable optical element
is, for example, an electrically switchable diffuser or an electrochromic material. By way of
example, the electrically switchable optical element can be used in a luminaire serving for
zeneral lighiing and as a muror.

[#138] In accordance with at least one embodiment of a huminaire described here, the
lminaire can be operated by means of gesture control. That is to say thar the luminaire
comprises an optical sensor, for example a camera, and also an evaluation circuit for evaluating
the signals of the optical sensor. A swilch-on, switch-off or other changes of operating states
can then be effected by means of gesture control.

[#139] In accordance with at least one embodiment of a huminaire described here, the
fuminaire forms a tile or the part of a tile. Preferably, the luminaire is embodied in non-shp
fashion in this case.

[6140] In accordance with at least one embodiment of a humninaire described here, the
luminaire comprises two carriers between which spacers are arranged at regular distances. The
spacers can be posts or dams, for example, which connect the Two carriers (o one another. The
spacers are, for example, formed with a glass solder or a glass frit material or consist of one of
these materials.

[B141} In accordance with at least one embodiment of a huminaire described here, the
fuminaire serves as wall or floor heating. In dhis case, the luminaire need not necessarily be
suitable for generating visible electromagnetic radistion. K15 sulficient, for exaniple, if the
luminaire comprises at least one organic light-emitiing diode suitable for generating mfrared
radiation. Furthermore, it is possible for the luniinaire to comprise organic light-emiiting diodes

which emit infraved radiation and also organic light-enitting diodes which emir visible hight
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Furthernmore, i 18 possible for the luminaire 1o comprise at least one organic Hght-emitting
diode which comprises, in s madintion-generating region, an emission laver comprising an
intraved-emitting emitter material, and also at Jeast one emission layer comprising an smitter
materisl which emits colored light

[o142] In acoordance with af least ane embodiment of fhe hminaire, the Tuminaire is
embuodied in flexible fashion and can be applied to a carrier in the manner of a ransfer. By way
of example, the carrier is an element to be illuminated. In thiz case, the luminaire can be
embodied such that it is fransparent and emits on both sides, such that the element to be
illuminated by the luminaire is visible during the operation of the huninaire. By way of
example, the luminaire can, in this way. be adhesively bonded onto a tile which is presented in
a manner highlighted by means of the huninaire.

[6143] In accordance with at least one embodiment of 5 luminaire described here, the
fuminaire can be operated by means of induction or capacitive driving. That is to say that, in
this case, the luminaire has no external connection conductors that are connected o a current
source. Rather, the luminaire comprises for example an antenna suitable for picking up
electromagnetic radiation. with which the luminaire is operated.

[6144] In accordance with atf {east one embodiment of a luminaire described bere, a
large-area luminaire having & muldplicity of organic light-emitting diodes is invelved. In this
caze, the organic hghi-emitting diodes can be arranged for example in a combined sertes and
parallel circuit. The large-area, segmented luminaire can form, for example, a cetling Hght or
solar protection.

[6145] In accordance with at least one embodiment of a huminaire described here, the
luminaire comprises at least two organic light-emitting diodes which are suitable for generating
light of mumally different colors.

[6146] In accordance with at least one embodiment of 5 lnuminaire described here, the
juminaire comprizes at least two organic light-emitting diodes which are mechanically
connected to one another by means of coppection conductors. Alongside a mechanical
stabilization of the hsminaire, the connection conductors then also serve for making electrical
contact with the organic light-emitting diodes of the huninasre.

[6147] In accordaace with at least one embodiment of a Juminaire described here, the

luminaire is embodied in flexible fashion, such that if is bendable. In this case, it is possible for
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the huninaire to maintain its fovm afier bending. That is to say that the lumiinaire can be brought
to a desired form by the nser of the huninaire by bending, for example.

[0148] In aceprdancs with af least one embodiment of a luminaire deseribed heye, the
tuminaire has a luminous area coumprising an area content of at least 0.1 m°

[6149] In accordance with st least one smbodinent of & lnminaire described here, the
fuminaire has a lmminous area having an area content of at least 0.5 m”.

[8150] In accordance with at least one embodiment of a huminaire described here, the
fuminaire has a laminous area having an area content of at least 1.0 m™.

[6151] In accordaace with at least one embodiment of a Juminaire described here, the
tuminaire has a luminous area having an area content of at least 2.3 m*.

[6152] In accordance with at least one embodiment of 5 luminaire described here, the
huminaire has a luminous area having an area content of at least 5.0 m?.

[8#153] In accordance with at least one embodiment of a luminaire described here, the
fuminaire has a luminous area having an area content of at least 10.0'm”.

[6154] In accordance with at least one embodiment of a huminaire described here, the
luminaire serves for covering a device used for cooling or heating a room. By way of exanmple,
the device is a radiator, an air-conditioning system or a ventilation shaft.

[6155] In accordance with at least one embodiment of 5 luminaire described here, the
fuminaire serves ax a simple tepiperature indicator. By way of example, the luminaire in this
caze comprises a temperature sensor, which detects the ambient temperature or the temperatre
of an object to which the luminaire 1s connected. In this case. the huninaire emits light having
a color locus andfor a color temperature which is correlated with the measured temperature.
[6156] By way of example, the huninaire is applied as a covering directly on a radiator.
In this case, the lnminaire, depending on the temperature of the radiator, can emit bluish Hght
- for a cold radistor - or reddish light - for 2 warm radiator.

[8#157] In accordance with at least one embodiment of a huminaire described here, the
fuminaire has a rear wall comprising at least one cooling device. The cooling device can be,
for example, cooling lamellae, cooling channels, or a water cooling system.

[6158] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire can be fixed fo a further element by means of a fixing means. By way of exanmyple,

the fixing means is an adhesive strip, a magnet, screws, clamps or a hook and loop fastener.
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[8159] It accordance with at least one embodiment of a humninaire described heve, the
tuniinaire has a driving device, by means of which the uninaire can be operated in a flickering
pianner. That is to say the lupinaire emity Hydw which flickers like a candle. This can be
realized, for example, by means of & temporal variation of the currentt intensity with which the
huminaire is operated.

[#160] In accordance with at least one embodiment of a huminaire described here, the
fuminaire serves as a desk lamp for illuminating a work area.

[6161] In accordance with at least one embodiment of a huminaire described here, the
luminaire emits eleciromagnetic radiation in a divectional manner. For this purpoze, the
luminaire can comprize, for example, an orgapic light-emitting dicde that emits directional
light. Farthermore, it is possible for the luminaire to have a structured radiation exif area that
ieads to a directional emission of light by means of Hght refraction andfor Hight reflection.
[#162] In accordance with at least one embodiment of a huminaire described here, the
fuminaire is used as a light for ceneral lighting and as a room divider. In this case, the luminaire
can be embodied as a large-area huninaive, for example, which is embodied not as transparent
and not as pellucid, but rather such that it scatters light diffusely. In this way. the luniinaire can
also serve as a concealing screen.

[6163] In accordance with at least one embodiment of 5 luminaire described here, the
fununaire is a luminaire which emits on both sides and which is embodied such that it scatters
fight diffusely. That is to say that the huninaire bax at least two oppositely arranzed radiation
exit areas through which, for example, light can leave the himinaire. In this case, the luminaire
is embaodied as visually impenetrable, such that it serves as a concealing screen.

[6164] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire is embodied such that it can be rolled up and unrolled. By way of example, for this
purpose, the huninaire can be subdivided into individual segments which are each formed by a
single erganic light-emitting dicde or at least two organic light-emitting diodes which, in turn,
can be embodied in rigid fashion. Furthermore, it is possibie for the luminaire to be embuadied
as fully flexible and to be able w be unrolled and rolled up in this way. In this case, the
luminaire can comprise, for example, a single organic light-emitting diode embodied in flexible
fashion.

[6165] In accordance with at least one embodiment of 5 luminaire described here, the

hluminaire also serves for sound insulation alongside its property as a light for general lighting.
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By way of example, in this case, the luminaire comprises an insulating material suitable for
acoustic insulation.

[01686] In accprdancs with at least one embodiment of a luminaire deseribed heve, the
luminaive Iy simhodied as a louver. The luminaive in this case comprises, for axample, a
naltiplicity of organic lght-emitting diodes which are electvically contact-conunected and
mechanically connected to one another by means of a holding device.

[#167] In accordance with at least one embodiment of a huminaire described here, the
lminaire serves for room darkening and/or as a concealing screen. That is to say that the
luminaire can have a radiation exit area facing away from a window, for example. That side of
the lupunaire which faces away from the radiation exit area can comprise a radiation-absorbing
or radiation-reflecting area facing the window.

[6168] In accordance with at least one embodiment of a luminaire described here, at
feast parts of the luminaire form an enclosure having at least one side wall and, if appropriate,
a top. The luminaire or at least parts of the luminaire can then form, for example, a changing
cubicle, a passenger shelter, a rain shelter or the like. By way of example, all the walls and top
parts of the enclosure are formed by at least one luminaire.

[6169] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire comprises a light barrier, by means of which an operating state of the huminaire can
be switched. By way of example, the luminaire can be switched on or off by means of the light
barrier.

[6170] In accordance with at least one embodiment of a huminaire described here, the
lminaire forms a dividing wall in an open-plan office.

[6171] In accordaace with at least one embodiment of a Juminaire described here, the
luminaire forms solar protection alongside its properties for general lighting. In this case, the
luminaire can have, for example, an outer area that faces away from the radiation exif area of
the luminaire and 13 forimed in absorbent or reflective fashion.

[#172 In accordance with af least one embodiment of a luminaire described here, the
lminaire comprises at least one solar cell suitable for generating electric current upon
irradiation with sunlight. By way of example, the af least one solar cell 1s arranged on a side of
the luminaire which lies opposite the radiation exit area of the huninatre. The luminawre can

furtherinore comprise a rechargeable battery that can be charged with light of the solar cell. In

3G
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this way, by way of example, & quantity of current generated during the day by means of the
solar cell can serve for generating lght In conditions of poor vistbility.

{61737 In aceprdancs with at least one embediment of a huminaive deseribed heye, the
luminaive is emergency lighting. By way of example, the emergency highting can be operated
by means of solar power generated by the laminaire.

[8174] In accordance with at least one embodiment of a huminaire described here, the
fuminaire forms at least part of a garment or of a bag. In this case, the luminaire can comprise
at least one organic light-emitting diode with a retroreflector, such that the lwminaire increases
the visibility of the user of the luminaire even in the switched-off operating state.

[6175] In accordaace with at least one embodiment of a Juminaire described here, the
hluminaire is an umbrella. The umbrella can comprise an organic light-emitting diode and/for at
least one inorganic light-emitting diode as light source. Furthermore, it is possible for the
umbrella to comprise both inorecanic and organic light-emutting diodes as light sources.

[#176] In accordance with at least one embodiment of a huminaire described here, the
lminaire is infegrated into the window of a motor vehicle. In this case, i is possible for only
parts of the window to copiprise an organic light-emitting diode. Furthermore, it i3 also
possible, however, for the entire window of the motor vebicle to be formed by a transparent
organic light-emitting diode. By way of example, all the windows of the miotor vehicle can then
be formed by organic light-emitting diodes.

[8177] In accordance with at least one embodiment of a huminaire described here, the
lminaire forms an indicator device or a siganal light of a motor vehicle. By way of example,
the luminaire is a brake light, an indicator light, a rear light or the like. In this case, the luminaire
can form af least part of a2 window of a motor vehicle.

[6178] In accordance with at least one embodiment of 5 lnumimaire described here, the
huminaire forms a warning sign or a traffic sign.

BRIEF DESCRIPTION OF THE DRAWINGS

[8179] The organic light-emitting diodes described here and alse the huminaires
described here will be explained in greater detail below on the basis of exemplary embodiments
in relation to the associated figures.

[6186] Figure ! shows, on the basis of a schematic band diagram, the construction of

an organic light-emitting diode in accordance with one exemplary embodiment.
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[0181] Figiwe 2 shows, on the basis of a schematic sectionst iflusivation. the
construction of an organic light-emitting diode in accordance with one exemplary embodiment.
[6182] Figure 3 shows, on the basis of g schepiatic sectivmial iHlusiration, the
construction of an organic light-emitting diode i acvordance with one exemplary embodiment,
whereint the organic Hght-emitting diode 1 emits white light during operation.

[0#183] Figure 4 shows a transparent first electrode for one exemplary embodiment of
an organic light-emitting diode described here.

[6184] Figure 5 shows a transparent second electrode for one exemplary embodiment
of an organic light-emifting diode described here.

[6185] Figures 6A, 6B, 60U and 6D show, on the basis of schematfic ssctional
illustrations, the construction of organic light-emifting diodes in accordance with different
exemplary embodiments which give a desired colored impression in the switched-off operating
stafe.

[#186] Figure 7 shows, on the basis of a schematic plan view, one exemplary
embodiment of an organic light-emining diode encapsulated by means of a connecting means.
[6187] Figure 8 shows, on the basis of a schematic sectional illustration. one exemplary
embodiment of an organic light-emitting dicde encapsulated by means of a connecting means.
[6188] Figure ¢ shows, on the basis of 3 schematic sectional illustration, one exemplary
embuodiment for the encapsulation of an organic light-emitting diede.

[0189] Figures 10 to 13, 14A and 14B show, on the basis of schematic sectional
illustrations. exemplary embodiments of organic light-emitting diodes which are sealed by
means of resist lavers, insulation lavers, diffusion barriers, thin-film encapsulations and/or pre-
encapsulation layers.

[6190] Figures 15 to 19 show. on the basis of schematic sectional illustrations,
exemplary embodiments of organic light-emitting diodes which are sealed by means of an
encapsulation laver sequence.

[0191] Figure 20 shows, on the basis of a schematic sectional flustration, ohe
exemplary embodiment of an organic light-emitting divde with a sputiering proteciive laver.
[6192] Figures 21 to 23 show, on the basix of schenatic illustrations, the construction
of organic light-emitting diodes having a directional emission profile in accordsucs with

different exemplary embodiments.
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[0193] Figipes 264, 268 and 27 show, on the basis of schematic sectional illustrations,
the construction of exemplary embodiments of organic light-enuitting diodes which are used
for iHuminating ap slement fo be fluminated.

{0194} Figure 28 shows, on the basis of a schenwmtic sectional illustration, the
construction of one exemplary embodiment of an organic light-emitting dinde 1 wih a
wavelength conrversion substance disposed downstream thereof.

[#195] Figures 29 and 30 show, on the basix of schematic sectional illustrations,
exemplary emibodinments of organic light-emitting diodes which each have a retroreflector.
[6196] Figures 314 and 318 show, on the basiz of schematic sectional itlustrations, ons
exemplary embodiment of an organic ight-emitting dinde described here wherein the organic
light-emitting diode comprises a touch sensor.

[6197] Figures 32A to 321 show, on the basis of schematic illustrations, exemplary
embuodiments of a laminaire described here which has a wake-up function.

[#198] Figures 33A fo 33D show, on the basis of schematic illustrations, exemplary
embodiments of 3 laminaire described here which constitutes a splash guard.

[6199] Figures 34A. 34B, 34C and 35 show, on the basis of schematic lustrations,
further exemplary embodiuments of a luminaire which constitutes a splash guard.

[6200] Figures 36, 37A, 37B, 38, 39A, 398, 404, 40B show, on the basis of schematic
iflustrations, exemplary embodiments of a luminaire described here with a shower head.
[8201] Figures 41A fto 41D and 42A to 42C show, on the basis of schematic
illustrations. one exemplary embodiment of a huninaire described here which can be utilized
A5 & LITOT.

[6202] Figures 43 and 444, 44B show, on the basis of schematic illustrations, one
exeniplary embodiment of a lominaire described here which can be utilized as a e

[6203] Figures 45A to 45C and 464, 46B show, on the basis of schematic illusirations,
one exemplary embodiment of a luninaire described here which forms a large-area ceiling
fight.

[6204] Figures 47A 1o 47D, 48 1o 497, 49B show. on the basis of schematic
illustrations, one exemplary embodiment of a lununaire described here which serves for
covering an object.

[6205] Figures 50A 1o 50D show. on the basis of schemaric illustrations, exemplary

embodiments of luminaires 2 described here which can be used as large-area desk lights.
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[6206] Figwres $1A. 51B, %2A fo 532C snd 53 show, on the basis of schematic
illustrations, exemiplary embodiments of Tuninaires I described here which can be used as
roont dividers,

[6207] Figures S4A to 54C show, o the basis of schenativc illustrations, exemplary
embodiments of Inmmaires 2 described here which can be used as louvers.

[8208] Figures 55A to 35D show, on the basis of schematic illustrations, exemplary
embuodiments of huminaires 2 described here which can be used as changing cubicles.

[6209] Figures 56A to 56C show, on the basis of schematic illustrations, an exemplary
embodiment of a luminaire described here which can be used as solar protection.

[6216] Figures 574 and 37B show, on the basis of schemafic illustrations, ome
exemplary embodiinent of a laminaire described here which forms a bag.

[6211] Figures 38A and 58B show, on the basis of schematic illustrations one
exemplary embodiment of a baminaive described here which serves as an emergency light.
[6212} Figure 59 shows, on the basis of a schematic illustration, one exemplary
embodiment of a luminaire described here which can be used as advertising means on vehicles.
[6213] Figures 604 to 60D show, on the basis of schematic itlustrations, one exemplary
embodiment of a luminaire described here which serves as an umbrella.

[6214] Figures 61A 1o 61C show, on the basis of schematic illustrations, exemplary
embuodiments of hminaires which are used as signal lamps in a motor vehicle.

[8215] Figures 62 and 63 show, on the basis of a schematic illustration, exemplary
embodiments of a luminaire which is used for illumination in a motor vehicle.

[6216] Figures 64A to 64C show, on the basis of schematic illustrations, exemplary
embodiments of a luminaire which is used as a warning sign.

[6217] Figures 63A 1o 65C show, on the basis of schematic illustrations, exemplary
embodiments of a lnminaire which forms rain profection.

DETAILED DESCRIPTION OF THE DRAWINGS

[8218] Elements which are identical, of identical type or act identically are provided
with the same reference symbeols in the figures. The figures and the size relationships of the
elements tHlustrated in the figures among one another should not be regarded as to scale. Rather,
individual elements may be illustrated with an exaggerated size in order to enable betfer

iliustration and/or in order to afford a better understanding.

SDC EX. 1014 - 46/361



PECTIV 3.3F-0G01 CCC

[6219] Figure 1 shows, on the basis of & schematic band diagram, the construction of
an organic light-emifting diode 1 in accordance with one exemiplary emibodiment.

{62261 The organic Hght-enutting dinde 1 copiprises a first elecirode 101, The first
electrode is an amude. for example. Vis the first electrode 1, positive charge carriers - so-called
hioles - ave unpressed info the organic light-emitting diode.

[B221] The hole transport layer 182 adjoins the first electrode 101, The hole transport
iaver 102 ransports the positive charge carriers foward the radiation-emitting region 104 of the
organic light-emitting diode 1.

[6222] The hole transport layer 102 is succeeded by an electron barrier layer 103, which
prevents the pensiration of electrons from the radiation-emitting region 104 ute the hole
fransport layer 102,

[6223] The electron bamier layer 3 is succeeded by the radiation-emitting region 104,
Dwring the operation of the organic light-emitting diede i, electromapnetic radiation is
zenerated in the radiastion-emitiing region. Therefore, the emission 108 of electromagnetic
radiation occurs in the radiation-emitiing region. Preferably, electromagnetic radiation in the
spectral range of infrared radiation to UIV radiation is generated in this caxe. The radiation-
emitting region is explained in greater detail for example with reference to figures 2 and 3.
[6224] The radiation-enifting region 104 is succeeded by a hole barrier layer 105,
which prevents the penetration of positive charge catriers into the adjoining electron transport
layer 106

[6225] The electron transport laver 106 adjoins the hole barrier laver 105 and ransports
negative charge carriers - electrons - from the second elecirode 107, embodied as a cathode, to
the radiation-emitting region 164,

[6226] The hole ransport layver 102 and the eleciron transport layer 106 are first and
second charge carrier ransport layers. The hole transport laver 102 and the electvon transport
layer 106 comprise, for example, a matrix material that is p- and n-doped, respectively.

[8227] Depending on the embodiment of the charge carrier transport laver as hole
transport laver 102 or as electron transport laver 106, the matrix material can be selected from
a group comprising phenanthroline derivatives, imidazele derivatives, iriazele derivatives,
oxadiazole derivatives, phenyl-containing compounds, compounds comprising condensed

aromatfics, carbazole-containing compounds, fluorene derivatives. spirofluorene derivatives
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and pyridine-contsininig compounds and also combinations of at lesst two or more of the
materials mentioned.
[6228] For a charge carrier gransport layer embodied as hole transpost layer 102, the

following matrix materials, in particular, are suitable:

je229] NN -bis(naphthalen-1-yD-DNNbis{phenyiibenzidine (NPB),

[8230] N N'-bis{naphthalen-2-v1)-N N'-bis{ phenylbenzidine (§ NPB),

[B231]} NN-bis(3 -methyipheny]i-N.N'-bis(phenyl}benzidine {(TPD),

[6232] NN'-bis{3-methvipheny]}-NN'-bis{pheny]}-9.%-spirobifluorene {spiro-TPD},
[6233] N, N'-bis{naphthalen-i-y[}-NN'-bis{phenvi}-9 3-spirobifluorens (spiro-NPB),
[6234] N N'-bis{3-methyiphenvl}-N N-bis{phenvi}-9 S-dimethvifluorene {DMFL-
TPD},

[6235] N N'-bis(naphthalen-1-¥1)-N N'-bis(phenyi)-9,9-dimethyifluorene {DMFL-
NPB]}.

[B236] NN-bis(3 -methyiphenyli-N.N'-bis(phenyl}-9,9-diphenylfluorene {DPFL-
TPD}.

{6237] N.N-bisinaphthalen-1-v1}-N N-bis{phenvi}-9 5-diphenvifluorene {DPFL-
NPE}.

[5238] 2,277, 7 -tetrakis{ N N-diphenviamino }-¢ 9'-spirebifluorene {spiro-TAD).
[0239] 9,5-bis[4-(N . K-hishiphenyvi-4-yl-amino)pbenvl}-8H-fluorene (BPAPF),

{0240} 9,9-bis[4-(N N-bisnaphthalen-2-vl-aminciphenvl}-9H-fluorene (NPAPF),
[8241] ©.5-bisf4-(N N-bisnaphthalen-2-yl-N N'-bisphenylamino jphenyl}-SH-flucrene
{NPRAPF}.

{62423 2,27 P -tetrakis{N-paphthalenyliphenylamino}-9,9-spivobifluorene  (spiro-
INPR}.

[6243] N.N-bis(phenanthren-9-vH-N N'-bis{phenylibenzidine (PAPB),

[B244] 2,7-bis[ N N-bis(9 S-spirobifluorene-2-ylyamino}-9,9-spirobifluorene (spiro-S),
[B245] 2.2-bis[N N-bis(hiphenyl-4-vliamino]-9 3-spirobifluorene {2,2°-spiro-DBPY,
[6246] 2,2-bis(N N-diphenyiamino -9, 9-spirobifluorene {spiro-BPA).

[6247] The dopant for the hole trapsport layer 102 is a p-type dopant and can in this

case comyprise or be a metal oxide, an organometallic compound, an organic material or a
mixture thereof. Additionally or alterpatively, the dopant can comprise a plurality of different

metal oxides and/or a plurality of different organometallic compounds and/or a plurality of
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different organic compeunds. In particular, the dopant can have Lewis acid character or be &
Lewis acid. Lewis acids, that is 1o say electron pair acceplors, can be particudarly well suited
to forming charge transfer complexes.

[0248] The dopant car cotaprise ons of a plurslity of metal oxides comprising orne tw 3
plarality of mietals, wherein the metals are selected from tungsten, molybdennm, vanadbun and
rhentum, Particularly preferably, the dopant can comprise one or a plurality of the metal oxides
WOs3, MoQs, V205, Rex07 and Rexds. While rhenium pentoxide is suitable for enabling, as
dopant, a hole transport layver 102 having a blue color impression, the other metal oxides
mentioned are suitable for enabling a yellow o orange-colored color impression. Oxides of
theniun, in particuiar, are Lewis acids which can readily be evaporated af a temperature of less
than 250°C and at a pressure of 1078 mbar and are therefore well suited to a p-type doping. It
has been possible to show experimentally that the doping properties with regard fo the
electronic properties of the hole fransport layer 102 of rhenium pentoxide and thenium
heptoxide differ only little, such that metal oxides of this type can be chosen depending on a
predetermined color impression. The other metal oxides mentioned exhibit similar processing
properties for p-type doping.

[6245] Furthermore, the dopant for the p-type doping of the hole franspott layer 102
can also comprise organometallic compounds baving Lewis acid character. Particularly in the
case of orzanometallic componnds or complexes having an toipelier structure, the Lewis aond
character of the axial position is particularly pronounced.

[6250] Furthermore, the organoimnetaliic compounds can comprise rofhieniun andior
thodium. By way of example. the dopant can comprise ss orzanometfsilic compound &
trifluoroacetate {TF A}, for example dithodimm tewatriflucroacetate (RIn{TFA Y, which with
{NPB} can give a bluish color impression or the isoclectronic ruthentum compound
Rux{TFAR{CO)2, which enables an orange-colored color impression.

[B251] Furthermore, the dopant for p-type doping can comprise organic materials
which comprise aromatic functional groups or are armpatic organic materialy. In particuiar, the
dopant can comprise aromatic materials having a prononnced mumber of fluorine and/or
cvanide {CN) substituents.

[6252] For a charge carrier tragsport layer embodied as electron transport laver 106,
the following matrix materials, in particular, are also suitable:

[6253] 8-hydroxyquinolinolato-lithivan (Lig).
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[8254] 2.2.2"{1.3,5-benzinetriyD-tris( 1 -phenyl-1-H-benzamidazole) (TPBI),

[6255] 2-{4-biphenyiyD-5-(4-tert-butyiphenyl}- 1.3 4-oxadiazole {(PBD},

{62561 2. 9-dimethyl-4,7-diphenyl-1, 1 G-phenanthroline {BUP),

[6257] 4,7-diphenyi-1, 18-phenanthroline {BPheny,

[6258] bis{2-methyl-8-gquinolinolate -4-(phenylphenolate jaluninum (BAlgh

[#259] 1,3-bis[2-(2,2 -bipyridin-6-y1)-1,3 4-oxadiazo-S-yljbenzene {(Bpy-OXD),
[8260] 8,6'-bis] S-(biphenyl-4-vli-1,3 4-oxadiazo-2-vi}-2.2-bipyridyl {BP-OXD-Bpy).
[6261] 3-{4-biphenvlvl)-4-phenyl-S-tert-butylphenyvi- 1.2, 4-triazole (TAZ).

[6262] 4-{naphtbalen-1-v1}-3,5-diphenvi-4H-1.2 4-triazole (NTAZ),

[6263] 2.5-lis{naphthalen-2-y)-4,7-diphenyl-1, 1 O-phepanthroline (NBphen},

[6264] 2,7-bis]2-{2.2" -bipyridin-6-y1}-1.3 4-oxadiazo-5-y1}-9 8-dimethylfluorene
{Bby-FOXD),

[B265] 1.3-bis| 2-(d-tert-butylphenvl}- 1,3, 4-oxadiazo-5-vi{benzene (OXD-7).

[266] For an slectron transport layer 106, the matrix material 18 n-doped. That can

mean that the dopant enables an n-type doping of the marix material of the first charge carmrier
transport layer. In particular, the dopant can be embodied as an slectron donor having a low
ionization potential, that is to say a high-level HOMUG (Highest Occupied Molecular Orbital).
[6267] In this case, the dopant can comiprise or be an alkali metal salt, an alkaline earth
metal salt, an organometatiic compound or a mixture thereof. Additionally or alternatively, the
dopant can comprise a plurality of different allali metal salts andfor a plurality of different
alkaline earth metal sals and/or a plurality of different organometallic compounds. In
particular, the dopant can comprise a carbonate. Furthermore, the dopant can particularly
preferably comprise cestum. Us2003, for example, can give a biuish color impression in BCP
or in BPhen as mairix material.

[6268] Furthermore, the dopant for n-type doping can comprise a metallocene, that is
to say an organometallic compound comprising a metal M and two cyvclopentadienyl radicals
(Cp) 1 the form M{Cple. Alterpatively or additionally, the dopant can also copiprise a metal-
hydropyrimidopyrimidine complex. The metal can comprise or be tungsten, molvbdenum
and/or chromium, for example.

[6269] By way of example, clromocene or decamethylchromocene can enable grey-
colored color impressions for an n-doped electron wansport layer 106, while orzanometallic

compounds comprising 1.2.4.6,7 8-hexahvdro-2H-pyrimidof 1.2-ajpyrimidine (hpp) such as,
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for instance Wothppls, Meo(hpph and Cr{lippls enable red to orange-colored color
Hupressions.

{62763 The mgtrix materials of the charge carvier ransport lavers 102, 106 mentionsd
here amd the dopants mentioned here fir the marix materials can form charge transter
complexes which absorb part of an eleciromagnetic radiation incident from outside on the
organic light-emitting dicde 1 with a first absorption spectruni and, it a switched-off electronic
operating state. bring about a predetermined color impression of the component, which can be
perceived by an external observer through the first electrode 101, for example. In this case, the
mafrix miaterial and the dopant form electron-donor-accepior complexes, the abszorption bands
of which preferably lie in the visible wavelength ranze. In this case, the absorption band of the
charge transfer complexes is dependent on the respeciive energetic position of their HOMOs
{Highest Occupied Molecular Orbitaly and LUMOs (Lowest Unoccupied Molecular Orbistal)
relative to one another. Consequently, in addition to the charge carrier conductivity for holes
and/or for electrons. the charge wanster complexes cap have the first absorption spectrum,
which can enable the predetermined color impression.

[6271] Through a suitable choice of the matrix matetial and of the dopant, at least of
the charge carrier transport layer adjoining a radiation-fransmissive of transparent electrode. #
is possible to ensure electronic properties with regard to the electronic functionslity of the
organic light-emitting diode, such as, for instance, electrical conductivity andfor the charge
carrier injection, and atf the same time the predetermined color impression for the desived
external appearance. at least in the swiiched-off electronic operating state {(in this respect. also
see the exemiplary embodiments m figures 6A to 6D).

[6272] The first electrode 101 13 a ransparent anode, for example. The fivst electrode
101 is therefore preferably at least partly transmissive to electromagnetic radiation generated
in the radiation-emitiing region 104. Preferably, the first electrode 101 is wansparent to said
radiation. In this case, the first electrode can, for example, comprise a ransparent conductive
oxide or consist of a transparent conductive oxide. Transparent conductive oxides {"TCQO" for
short} are transparent conductive materials, generally metal oxides. such as, for example, zinc
oxtde, tin oxide, cadminm oxide, titanium oxide, indium oxide or indinm tin oxide {ITCH
Alongside binary metal-oxygen compounds such as, for example Zp0, SnQz or ImxQs, terpary
metal-oxygen compounds such as, for example, Zn:Sn0s, CdSnOs, ZnSn0s. MghnnOs,

GalnOs, ZnxlnyOs or ImaSm0yy or mixtures of different transparent conductive oxides also

]
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belong 1o the group of TCOs. Furthermore, the TCOs do not necessanly correspond 1o a
stoichiometric coniposition and can also be p- or n-doped.

[6273] The second electrode 107 van be embodied as a cathode and thergfore serve as
electron-trjecting naterial. The second elecivode 107 can be a cathode which is configured i
reflective fashion and which at least partly reflecis eleciromagnetic radiation generated in the
radiation-emitting region 104, Preferably, the reflectivity is then af least 70%, at least 80% or
particularly preferably at least 90%.

[6274] Inter alia, in particular aluminum, barmm, indinm, silver, gold. magnesium,
calcivm or lgthium and alse compounds, combinations and allovs thereof can prove o be
advantageous as cathode material. In addition, the second electrode 107 can have. on a side
facing the radiation-emitiing region 104, a laver comprising LiF, which has good electron
injection properties. Altematively or additionally, the second electrode can also comprise one
of the abovementioned TCUs or a layver sequence composed of TCO lavers and a metal layer.
The second electrode 107 can then likewise be transparent.

[6275] Alternatively, the first electrode 101 can also be embodied as a cathode, and the
second electrode 107 as an anode.

[6276] The electron barrier laver 103 can contain or gonsist of, for example, u-NPD
(N N"-di-1-naphthyl-N N'-diphenyl-4.4'-diaminobiphenyl}).

[#277] This material has a HOMO of -5 = 0.4 &V and 8 LUMO of more than -2.2 V),
The bole mobility is approximately 107 e’/ Vs,

[6278] The hole barrter laver 105 can comprise BCP or BPhen as materal, What is
tmportant here is the electron mobility of more than 10 cod®/Vs, preferably more than 197
cm*Vs, given a very low to even no hole mobility.

[6279] Figure 2 shows, on the basis of a schematic sectional iflusiration. an
entargement of an excerpt from an organic hight-enstting dicde 1 described hiere. In this case,
figure 2 shows the radiation-smitting region 104 adjoined by the electron barrier layer 103 and
the hole barrier laver 105, In the present case, the radiation-emitting region 104 comprises an
emission layer. The emission layer 101 comprises at least one organic material which is suitable
for generating slectromagnetic radiation upon energization.

[6280G] By way of example, the material of the emission laver 101 can be suitable for

generating infrared radiation. The enission laver 101 then contains, for example, at least one
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of the following materials: Yb-tris{B-hyvdroxyquineline). Er-tris{8-hiydroxyquineling). YhQ3,
Er(33.

[6281] Furthermore, it is possible for the emission layer 101 to comprise emilter
materiale for generating ved, graen andfor blue lght, which emitter materials can be embeddad
i inatrix materials. By way of example, suitable enuitier materials are deseribed in conjunciion
with figure 3.

[282] Figure 3 shows, on the basis of a schematic sectional {llustration, a further
exemplary embodiment of an organic ight-emitting diode 1 described here. It is clarified with
reference to figure 3 that the radiation-emifting region 104 can have a plurality of epdssion
lavers 113, 112, 113,

[6283] The first emission layer 111 is. for exsmple. an emission laver smitable for
emitting red Hght. The emission layver 101 then contains. for exammple, the following
phosphorescent  emitter  materiall &(DBQparac {fnidivadIIDbis{ 2-nwethyldibenzo-
{Lh}punoxaline}-(acetylacetonate)). Thix emitter material has a main smission wavelength of
above 600 nm, and in the CIE diagram from 1931 an x value of » §.6 and a v value of < .36,

[6284] The red emission layer 10t can comprise 8 malrix that transports holes. One
suitable matrix material is o-NPD {N N'-di-1 -napbthyi-N N'-diphenyl-4 4-diaptiinobiphenyl}.
The material has a HOMO of -5.5 £ 0.4 eV and a LUMO of -2.1 £ .4 V. The hole mobility
is approximately 107 cm®Vs and the triplet position T1 i above 1.5 eV,

[285] The second smission laver 112 is. for example, an emission layer which emits
green light during the operation of the organic light-emitting diode 1. The emission layer 112
then contains. for example, a green emiiter material, which can be embedded in a first and
second matrix material. By way of example, Irppy (fac-tris2-phenyipyridyliridium) can be
used as green emitier material. The material has a main emission wavelength a1 500 to 570 nm,
and i the CIE diagram from 1931 an X value of approximately 0.37 and a vy value of
approximately §.6.

[286] A hole transporting first matrix inaterial it the second emission layver 112 can
be, for example, TCTA (4.4° 4" -tris{carbazol-8-yhriphenylamine), or it can be CBP (4.4
bis{carbazol-S-viYbiphenyl).

[6287] These materials have a HOMG of -0.0 10 -5.3 oV and a LUMO 0f -2.3:2 8.1 €V,

i~ o i 23 - o4 < 2y
a T1 of above 2.5 ¢V and a hole mobility of approximately 107 emi™/Vs,
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[6288] An electron conducting second niatrix maferial in the second emission layer 112
is, for example, BCP or BPhen, where the electron mobility should be greater than 19 em Vs,
preferably 107 con®iVs,

[6289] The third emission layer 113 is then, for examypde, an emission layer which enits
blue light during the operation of the organic light-emiiting diode 1. The blue, third emission
fayer 113 can be a fluorescent emission laver, comprising the blue fluorescent emifter material
DPVBI (4 4'-bis2 2-diphenylethen-1-vly~diphenyl}.

[6290] This material has a main emission wavelength at 450 1o 770 ., a full width at
half maxiinum at approximately 60 nm. and in the CIE diagram from 1931 x values of Q.14 10
6.22 and y values of G. 11 0 6.20.

[6291] The blue emitrer material can be present in an eleciron conducting matrix, which
can comprise TBADN (2-tert-butvl-8,.10-di{ 2-naphthyDanthracene) as material. This mnaterial
has a HOMO of -3 8 to -5.3 eV and LUMO of 2.5to-1.8 eV. The band gap is more than 3 eV
and the electron mobility is greater than 10°% cm2/Vs, preferably greater than 107 cm®/Vs.
[6292] Overall, during the operation of the organic light-emitting diode 1, white mixed
light is emitted by the three emisston layvers 111, 112 and 113 in the radiation-emitting region
104.

[6293] The first electrode 101 and the second electrode 107 can be chosen as specified
in conjunction with figure I. Furthermore, the hole transport layer 102, the electron barrier
faver 103, the hole barrier laver 105 and the eleciron transport layer 106 can be chosen as
described in conjunction with figure 1.

[6294] In the exemplary embodiment of figure 3, the use of at least one of the following
mafrix materials ix advantageous, for example, for the hole fransport layer 1020 1-TNATA
(4,4 A"-mis{N-(naphth- 1 -yD-N-phenylaminoriphenylamine), MTDATA  {4.4"4"-tris(N-3-
methylphenvl-N-phenylaminojriphenvlamsne), 2-TNATA (44" 4"-wis(N-naphth-2-vi}-N-
phenviamine Mriphenylamine), o-NPB (N, N"-bis{(naphthalen- 1 -vi}-N, N'-bis-
{phenylibenzidine), B-NPB (N N'-bis(naphthalen-2-vI}-N N'-bis{phenvlthenzidine), TPD
(N N-bis(3-methylpheny-N N'-bis(phenyvljbenzidine), spTAD {22777
diphenylaminospiro-8.9-bifluorene), Cu-PC (phihalocyanine-copper complexes), farther
phthalocyanine-metal complexes, pentacene and TAPC  {1.1-bis{{4-phenvli-bis{4' 4%

methviphenvlaminclcvelohexane).

4.
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[8295] These matenals have a HOMO of -32 £ 04 eV and a LIMO of -2.2 £ 0.4 2V
The hole mobility is approximately 107 cm®Vs and the conductivity of a doped layer given 2
t 10% by volume of the dopant is spproximately 107 Sicm,

[6296] By Way of sxample, Fe-TCNRQ {2.3.5 b-terafluore-7,7 .8 8~
teracyanoquinedimethane) serves as dopant in the hole fransport layer 102, Further dopanis
are molvbdenum oxide and thentum oxide, for example.

[8297] The electron transport laver 106 can advantageously contain one of the
following materials as matrix material or consist of one of the following materials: BPhen,
Algs, {tris{8-hvdroxyquinolinejaluminumy, BAlkyp:  (bis[2-methyvl-8-quinolinato}-{4-
phenviphenolatojaluinum{Tiy;, BCP, TPBi  (1.3.5-tris{}i-phenyl-1 H-benzimidarzol-2-
vihbenzene), TAZ (3-{4-biphenyl}-4-phenyl-S-{4-tert-butviphenvl)-1,2 4-triazole), TAZ2 {3 5-
diphenvi-4-naphth-1-v1-1.2 4-triazole), -Bu-PBD {2-{4-biphenyiyl}-8-(4-tert-butylphenyl}-
1.3, 4-oxadiazode), iriazine or triazine derivatives. The pratrix material has a HOMO of -6.4 to
-6.0eV,a LUMO of -2.3 to -1.8 eV, an electron mobility of more than 108 com®Vs, preferably
more than 107 em®Vs, and a conductivity in a doped layer (given & to 50% by volume of
dopant) of 107 Sfom. By way of example, Hithium, cesiwmn or calcium can be used as dopant.
[6298] For all of the lavers, of course, other matrix materials, dopanix or emitter
materials are possible, as are other compositions of the mixed mairix materials. Further
materials for esmiiter materials, transport materials and dopants are possible and can be
exchanged at any time.

[6299] In addition to the exemplary embodiment of an organic light-emitting diode
described here, as described in conjunction with figure 1, the radiation-emitting region 104 in
the exemplary embodiment in accordance with figure 3 has a first charge transporting layer
114 and a second charge transporting layer 115,

[6300] The first charge fransporting laver 114 is arranged between the first, red-
emitting smission laver 111 and the second, green-enutting emission layer 112.

[8301] The first charge transposting laver 114 comprises a first and second matrix
material, for example.

[6302] The first matrix material of the first charge transporting layer 114 can comprise
a hole transporting matrix material, which can be I-TNATA or ¢-NPD, for example. Thesz
materials have a HOMO of -5.5 £ 0.6 eV and a3 LUMO of -2.1 £ 0.4 eV, The hole maobility is

approximately 107 cm?/Vs and the tiplet position T1 is > 1.8 eV,
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[6303] An electron conducting second matrix material in the first charge transporting
tayer 114 can be BCP (2. 9-dimethyl-4.7-diphenyl-1.10-phenanthroline), for exsunple. A further

example is BPhen {(4.7-diphenvi-1, 10-phenantiwoline).

[6304] Thess materials have the property that the HOMO {s -6.4 to -5.7 eV and the
LUMO is 2.3 to -1.8 @V, TL is > 2.5 ¢V, and the electron mobility is approximately 1¢°°
cmi Vs,

[#305] A second charge transporting laver 115 1s arrauged between the sscond emission

tayer 112, which emits green light, and the third emission layer 113, which emits blue light.
[6306] The second charge carrier transporting layer 113 iy coraposed of @ furst and a
second matrix material. The first mairix materisl can be a hole transporting mattix maferial,
which can be TCTA or CBP. The second electron condneting matrix material can be BCPR or
BPhen.

[#307] In the exemplary embodiment described i comjupction with figure 3,
electromagnetic radiation ik emitted through the trarsparent first electrode 101, which &
embodied as an anode. In this case, the first electrode 101 has a thickness of between 86 nm
and 140 nm, for example 120 nm.

[6308] The bole transport layer 102 preferably has a thickness of betwean 10 mp and
400 nm. The electron barrier layer 103 preferably has a thickness of between 5 nm and 1) nn
The first emission laver 111 preferably has g thickness of between 5 nm and 15 nm, and the
first charge carrier fransporting laver 114 preferably hias a thickness of between 5 mn and 10
nm. The second emission layer 112 preferably has a thickness of between % tun and 13 nmi. The
second charge carrier ransporting laver 115 preferably has g thickness of between 5 mn and
10 nm. The third emission layer 113 preferably has-a thickness of between 5 not and 18 nm.
The hole barrier layer 105 preferably has a thickness of between 3 nmzand 10 nm. The electron
wansport layer 106 preferably has a thickness of between 20 nn and 300 nni. The second
electrode 107, embodied as a cathode, preferably has a thickness of between preferably 100 nm
and 200 nm.

[6309] Furthermiore, it is possible for fivst electrode 101 and second electrode 107 in
each case to be embodied in transparent fashion. The organic light-emitting diode 1 is then a
component which can emit electromagnetic radiation i at least two opposite directions. By
way of example, a component which emits white light in two opposite directions can then be

involved. Furthermore, such an organic light-emiting diode 1 can be a transparent organic
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light-emitting diode. It this case, ransparent means that the organic Hght-emitting diode 1 s
transmissive to electromagnetic radiation preferably in the visible frequency range, such that
at least S0% of the radiation passing throuzh can pass through the orgamte light-emitting diods
1. withowt being absorbed. In this case, the vreanic Hoht-emitting dHode 1 can also be pellucid,
That is fo say that the light passing through is not or bardly scattered by the organic hight-
emitting diode 1.

[#310] The organic light-enntting diode in accordance with figure 3 is therefore a
radiation-emitting device in which a charge transporting laver 1s in each case syranged between
two emission layers.

[6311] In this case, the charge transporting layers each comprise a pairix, which
comyprises a hole conducting and an electron condncting matrix material or is 8 mixture of a
first, hole transporting matrix material and a second, eleciron frangporting mairiy material.
(8312} In conjunction with the schematic sectional Hustrations v Hgures 4 and 5,
further exemplary embodiments are described in greater detail for the first electrode 181 (figwre
4y and the second electrode {figure 5). These elecirodes Can be wsed in organic light-emitting
dizrdes described here.

[6313] For ihis purpose, the first elecirode 1801 and second electrode 107 preferably
both comprise a transparent, electrically conductive oxide (TCO} material.

[3314] In this case, at least one of the first elecivode 101 and second electrode 167 can
copiprise a laver sequence having a first TCO layer 121 enmprising 8 figst transparent,
electrically conductive oxide {TCO}, a second TCO layer 122 comprising a fransparent metal
and a third metal layer 120 comprising a second TCO. The layver sequence having two layers
each comprising a TCO and a layer in between, embodied as a trausparent metal layer, can
enable an electrode which has a high transverse conductivity owing o the ransparent metal
fayer 120 and a reduced reflectivity owing to the high refractive index lavers 121, 122
comprising TCG. For an organic optoelectronic component which is transparend on both sides,
that is to say fully transparent, it is also possible for both electrodes 101, 107 each o comprise
such a layer sequence. What can thereby be achieved, in particular, 15 that the two transparent
electrodes precisely do not form an optical microresonator or form at least a microresonaior
having a low guality factor.

[6315] In this case, the first TCO and/or the second TCO can comprise one of more of

the abovementioned materials for TCOs. In particular, the first TCO and/or the second TCO

e
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cait comprise or be composed of ITQ. Indinm zine oxide. aluminum zinc oxide andfor zine
oxide. Furthermore, the first andf/or the second TCQ can be doped with aluminum, vanadivm
anddior gallhwin or 3 combinativa or mixture thergof A thickuness d ofa TOD layver 121, 122
crypprising a TCO can be, 1o patticular, greater thay or equal to S nm and less than oregual to
50 nmi.

[#316] The transparent metal can comprise ahupinum, chromivm, molybdenum,
nickel, silver, platimun, barimm. indim, gold, magnesium, calciuwm or Hthium and also
compounds, combinations and alloys thereof or consist of one of the abovementionad materials
or combinations or alloys thereof. In this case, a metal layer 120 comprising a trapsparent metal
can have a thickness 4 of greater than or equal to 1 nm and less than or equal to S0 nm, in
particular greater than or equal to 20 nm and less than or equal to 40 nm.

[6317] In particular, the first electrode 101 and/or the second electrode 107 can be
embuodied in areal fashion or alternatively i & manner structured into first andfor second
electrode partial regions. By way of example, the first electrode 161 can be embodied i the
form of first elecrode strips arranged parallel slongside one another, and the second electrode
187 can be embodied as second electrode strips arranged parallel alongside one another and
running perpeadicularly to said first electrode strips, Overlaps of the first and second electrode
strips can therefore be embodied as separately drivable luminous regions. Furthenmore, if is
alzo possiliie for only the first 101 or the second electrode 187 to be structured.

[0#318] The combination of a transparent pietal layer 120 and a transparent TCO laver
121, 122 malkes it possible o realize a first 101 and/or a second electrode 107 having both goond
electrical and good optical properties.

[6315] In this case, "good electrical properties” can mean that the electrode 101, 107
has & low electrical resistance typical of metals and therefore also a good wansverse
conductivity, that is to say a high electrical conductivity, typical of a meral, along the extension
direction of the electrode. In particular, the combination of a transparent metal layer 126 and a
transparent TCG layer 121, 122 makes it possible to achieve a lower elecirical resistance and
hence a higher mansverse conductivity than, for example, with a laver composed of a
transparent, electrically conductive oxide alone.

[6326] "Good optical properties” can mean. in particular, that the electrode bas a high
fransparency and furthermore a low reflectivity, in particular a lower reflectivity than a layver

comprising a transparent metal alone. That can be achieved by virtue of the fact that the TCO
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faver 121, 122 can act a5 an antiveflection coating. Materials having a high refractive index
such as, for instance, dieleciric oxides, for mstance sihoon oxide or fantalnm oxide, and, in
particular, transparent, electrically conductive exides or mixtures thevent can be suitable for
this purpase.

[6321] In this case, a high refractive index can be. for example. a refractive index of
zreater than or equal to 1.9. By way of example, TCOs can have refractive indices in the range
of approximately 1.9 to approximately 2.1,

[6322] Alternatively or additionally. the first and‘or second electrode can also have cne
or a plurality of layers suitable for antireflection coating and composed of a further material
having a high refractive index, for instance from the region of the tellurides or sulfides, for
instance ZnSe having a refractive index of approximately 2.5, Furthermore, the materials
mentioned can also be present in combinations or mixmwes in the first 101 andior second
electrode 107,

[8323] Figures 6A to 6D show fwther exemplary embodiments of organic Hght-
emiting dicdes 1 described here.

[6324] Figures 6A and 6B show an organic light-enitting dinde 1 in a switched-off
electronic operafing state {fisure 6A) and in a switched-on electronic operating state {figure
&B).

[8325] The organic light-emitting diode 1 has a first carrier 130, which is embodied in
radiation-transmissive fashion. By way of example. the first carrier 130 consists of a glass. On
the first carrvier 130 are a iransparent first electrode 101 and a second elecirode 107 amranged.
Between the transparent first electrode 101 and the second electrode 107 an organic layer
sequence 133 is arranged. In the exemplary embodiment shown, the organic light-emitting
diode 1 is therefore embodied as a bottom emifter since it can emit throngh the first carrier 130
[6326] The organic layer sequence 133 has at least one radiation-emitting region 104
and also a hole trapsport layer 102, In this case, the hole transport laver 102 is arranged between
the first electrode 161 and the radiation-einiiting region 104

[6327] In the exemplary embodiment shown, the fransparent first electrode 101 is
embodied from indimm tin oxide (ITO} and serves as an anode, while the second electrode 167
has a 0.7 nm thick LiF laver and a 200 nm thick aluminum layer.

[6328] The hole transport laver 102 comprises a malrix material and a dopant, which

form charge transfer complexes. In this case, the charge transfer complexes have a first

46
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absorption spectran. Electromagnetic radiation having a wavelength in the sbsorption range
can be absorbed by the charge transfer complexes with excitation thereof. That part of an
electromaguetic radiation tohdent on the trzanic Heht-emiitting dicde 1 fom outside, here
tndicated by means of the arrows 190, which corresponds to the absotption spectrum is
therefore absorbed, while the non-absorbed part 191 of the electromagnetic radiation 190 can
be scattered and reflected by the hole transport layer 102, As a result, the hole transport laver
132 can be perceived by an external observer and. in the switched-off electronic operating state
of the organic light-emiting diode 1, brings about a predetermined color impression in the form
of the electromagnetic radiation 191,

[6325] In the exsmplary embodiment shown, the hole transport layer 102 consists of
KPR as matrix material. which is p-doped with 5% Rea07. Inn this case, the dopant is distributed
homogeneously in the matrix material. This gives rise to a untform vellowish color iinpression
in the switched-off operating state.

[8330] The radiation-emitting region 104 has, for example, a 40 nm thick layer
composed of wis{8-hvdroxyvquinoline)-alumimum (Algs) as fluorescent electroluminescent
mafterial, which simultaneously serves as electron transport material. Arranged between the
hole transport layer 102 and the active region 30 ix a 10 nm thick NPB layer 123, which
improves the hole injection from the hole transpart laver 102 into the radiation-emitting region
104, As an alternative theretn, the hole transport layer 102 can also comprise the dopant with
a thickaess gradient in the matrix material, wherein the dopant concentration can decrease
toward the radiation-emifting region 104 continuously or discontinuously.

[6331] As is indicated by the arrows 193 in figure 68, the organic light-emifting diode
1 emits green-colored electromagnetic radiation through the radiation-emitting region 164, the
first electrode 101 and the first carrier 1 in the switched-on operating state. In this case, the
dashed arrows 190 and 191 indicate that although electromagnetic radiation which is incident
on the organic light-emitting dicde 1 froum outside can still be scattered and reflected, the color
impression brought about thereby is cutshone by the electromagnetic radiation 193 generated
in the radiation-emitting region and is therefore not perceptible.

[6332] In further exemplary embodiments, the hole transport laver 1072 is embodied ax
a 50 nm thick laver comprising NPB as matrix material and comprising Re2OS as dopant
having dopant concentrations of §%. 20% and 30%. In this case, 1t is found that the perceptible

color impression of the light-emitting diedes 1 in the switched-off electronic operating state
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changes from light blue to deep blue as the concentration of the dopaut Increases. In the
switched-on electronic operating state, by confrast, green electromagnetic radiation 193 i
always sinitted.

[6333] In a further exemplary embodinrent, the hude transport layer 102 comprises NPB
as matrtix material and dirthodinm tetranifluoroacetate as dopant i the case of a thickness of
200 nm. While green electromagnetic radiation 193 is emitted in the switched-on electronic
operating state, the hole transport laver 102 gives a bluish color impression in the switched-off
electronic operating state.

[6334] An organic electronic compuonent as a comparative component having a
construction in accordance with figures 6A and 6B, but an undoped hole transport layer 162
composed of NPB, likewise emits green electromagnetic radiation 193, but gives only a pale
blue color impression with low color saturation in the switched-off electronic operating state.
[8335] The exemplary embediments in figures 6A and 6B, shown here pursly by way
of example, therefore show that a predeternuned color impression can be set in the switched-
off electronic operating state and can be chosen by means of the choice of matrix material and
dopant. while the electromagretic radiation emutted in the switched-on electronic operating
state can always give the same luminous inpression.

[6336] Figures 6C and 6D illustrate a further exemplary embodiment for an organic
light-emitting diode 1 in a switched-off electronic operating state {figure 6C) and in a switched-
on electronic operating state {figure 6D}, which embodiment constitutes a modification of the
previous exemplary embodiment.

[6337] In contrast to the organic light-emitting diode 1 in figures 6A and 6B, the
organic light-emitting diode 1 here additiomallv has a transparemt sscond electrode 107
composed of a transparent metal film, and also an electron transport layer 106 between the
radiation-emifting region 104 and the second elecirode 107. Therefore, in the exemplary
embuodiment shown, the organic light-emitting diods 1 is embodied as an GLED which emits
on both sides. The hole transport layer 107 can be embodied as described m connection with
the previous exemplary embodiments and can give a light blue color impression, for example,
in the switched-off electronic operating state.

[6338] The electron fransport layer 106 comprises a matrix material and a dopant,
which form charge transfer complexes which absorb part of the electromagnetic radistion 190

incident on the light-emifting diode 1 from outside with a second absorption spectruun. The
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non-absorbed elecuomagnetic radiation, here indicaied by the arrows 192, can be percetved by
an external observer as a predeternuined color impression through the second electrode 102 In
this case. the color impression which can be percetved through tha electron transport layer 108
through the second electrode 107 in the switched-off electronic operating state can be different
than the color impression which can be perceived through the first electrode 101 on account of
the hole transport layer 102.

[#339] In the exemplary embodiment shown, the electron sransport laver 106 15 150 nm
thick and comprises BCP as matrix material and CspCOs as dopant having & concentration of
10%. As aresult, in the switched-off electroric operating state, the electron transport Iaver 1866
gives a deep blue color nmpression for an external observer. In the swiiched-on operatinng state,
as shown in figure 6D, this color impression is ouishone by the electromagnetic radiation
generated in the radiation-emitiing region 104, which radiation gives a green buninous
impression as in the previous exemplary emboduments.

[340] While the organic hght-emitting divde, in the switched-off elevtronic pperating
state, can give a different color impression through the hole wansport layer 102 than through
the electron transport laver 106, in the switched-on electronic operating state the sapie luminous
impression is given on both sides through the electromagnetic radiation 193 generated in the
radiation-emifting region 104

[8341] In a further exemplary embodiment baving a construction in accordance with
figures 6C and 613, the electron transport layer 106, piven a thickness of 150 nm, comprises
Bpyppy as matrix material and Cs:C0x with a concentration of 10% as dopani. The charge
transter band of the electron transport laver 106 is so intensive that it deternsines the color
impression through the second electrode 167, As a result, the electron transport laver 106 can
give a red color impression in the switched-off elecoonic operating state, while green
electromagnetic radiation is once again emitied in the switched-on elecironic operating state.
[08342] It is possible to combine the exemplary embodiments in accordance with figures
I to 6. Such a combination can result, for example, in a trapsparent organic light-emitting diode
which emnits on both sides and which appears colored in accordance with a desived color from
both sides in the switched-off operating states and emiits white light in the switched-on state.
[6343] The encapsulation and hermetic sealing of organic light-emitting diodes 1
described here is explained in greater detail below. The laver construction of the functional

layers such as the electrodes 101, 107, and the organic layer sequence 133, can in this case be

4G
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as described In conjunicton with Hgures | i 6. Furthermore, the layer construction can follow
any desired combination of the layers and materials described in conjunction with figures 1 io
{6344} A further exemplary embodiment of an srzapic Hght-enutting diode 1 described
hiere is explained 1n greater detail in conjnnction with figwee 7, on the basis of a schematic plan
view. Figwre B shows an assoctated sectional illustration.

[08345] The organic light-emitiing diode 1 comprises a first carrier 130 and a second
carrier 131, In this case. first carrier 130 and second carrier 131 arve preferably embodied in
plate-like fashion. That is o say that first carrier 130 and second carrier 131 are substantially
planar sheets. The functional lavers of the organic light-emitting diode 1 are arranged betwesn
first carrier 130 and second carrier 13}, In this way, first carrier 130 and second carrier 131
serve for encapsulating the organic laver sequence 133

[B346] First carrier 130 and second carrier 131 can be formed from the same material
or from different materials. At least one of the two carriers is at least partly transmissive 0
electromagnetic radiation generated in the radiation-emitting region 104 of the organic light-
emitting diode 1. Furthermore, it ix possible for both carriers to be at least partly trapsmissive
o said electromagnetic radiation.

[6347] By way of example, at least one of the carriers is formed with a glass. That is to
say that this carrier contains a glass or preferably consists of a glass. The glass can be, for
example, a borosilicate glass. Furthermore, # is possible for the glass o be a soda-Hme glass
{also: window glassy. A soda-lime glass is distinguished by lower production costs by
comparison with a borosilicate glass.

[6348] If one of the two carriers is embodied as a non-radiation-fransmissive carrier,
then said carrier can consist of a metal or contain a metal or consist of a ceramic material or
confaln a ceramic material.

[0349] Furthermaore, it is possible for first carrier 130 and second camier 131 sach to
consist of a glass. The two cariers can then also consist of the same glass.

[6350] The organic laver sequence 133 arranged between first carvier 130 and second
carrier 131 can be electrically contact-connectable for example by means of the first electrode
101 and the second electrode 107, whersin first electrode 161 and second electrode 107 can be
accessible from outside the organic light-emitting dioede 1, as is indicated in figare 8, for

exaniple.
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[8351] For the purpose of connecting fivst camey 130 and second carrier 131, in the
exemplary embodiments in figures 7 and B, a connecting means 140 is situated between first
carrigr 134 amd second carriey 131, The connecting mpans encloses the organie laver seguence
133 in a frapwe-like manner, I this case, the expression "in a frame-hke manner™ does not relate
1o the geometrical form of the conrse of the connecting means 140, Al that is mnporiant is that
the connecting means §44 {aterally completely encloses the organic layer sequence 133, The
connecting means 140 is therefore led as a track arvound the organic laver sequence 133,
wherein the connecting mneans 140 can be in direct contact with first carrier 130 and second
carrier 131

[6352] The connecting means 140 can be, for example, a glass solder material, a glass
frit material or an adhesive. Furthermore, it is possible for the organic light-emitting diode 1 to
have, alongside the connecting means 140, a firther connecting means, which is likewise
arranged around the oroanic layer sequence 133 in a frame-like manner. The materials of the
fwo connecting means can then differ from one another. By way of example, one connecting
means can be formed with an adhesive, and the other connecting means can then be formed
with a glass solder or a glass fif material.

[6353] An explanation is given, on the basis of the schematic sectional illustration iy
figure 9. of the fact that the connecting means 140 can be hardened or soflened by meany of a
somrce 143 of electromagnetic radiation 146.

[08354] If the connecting peans 140 ix. for exangple, an adhesive sugh as Nagase or
ThreeBoad, then if is possible to use the source 145 for locally curing the adhesive, In this case,
the source 145 is amanged in such a way that hardly any or no electromagnetic radiation 146
at all impinges on the organic layer sequence 133, Thatis 1o say that the organic layer sequencs
133 cannot be damaged by the electromagnetic radistion 146 of the sonrce 148,

[6355] If the connecting means 140 s a glass solder or a glass it material, then the
zlass solder or the glass fritf material 140 can be softened by means of the electromagnetic
radiation 146. The softened glass solder or glass frit material then wetz at least ong of the
carriers, thereby giving rise w a hermetically iimpermesble seal of the organic light-emitting
diode §. In particular, in this case, the source 145 can be a laser which emits infrared radiation
146, for example, which penetrates through the second carrier 131 and is only absorbed in the

connecting means 140
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[8356] Figire 10 shows, on the basis of a schematic sectional fHustration. & finther
exemplary enibodiment of an organic light-emitiing diode 1 described here. The organie light-
emitting diode 1 comprises a first garrier 138, which can vonsist of a glass, fir example. Ths
glass in preferably at least partly transmussive W slectromagnetic radistion generated fu the

radiation-enutiing region 104 of the organic light-emitiing diode 1.
[8357] The first carrier 130 i3 succeaded by a connection line 155, The connection line
155 is a radiation-fransmissive, electrically conductive layer. The connection layer 135 can be
formed, for example, by one of the transparent electrode materials presented above. The first
electrode 101 is arranged on the connection line 153, said first electrode likewise being
embodied in transparent fashion.

[6358] Busbars 157 can be arranged in or at the first electrode 101, The busbars can be
formed by thin metal sirips, for example. By way of example, a layer sequence having layers
compased of chromium and aluninum is suitable for forming the busbars. Furthermiore, the
busbars can consist of aluminum. chromium. silver or mixtures of these materials. The busbars
improve the transverse conductivity of the first electrode 101. They can be insulated from the
overlying organic laver sequence 133 by an insulation laver, for example, such that anrent is
not directly impressed from the busbars 157 into the organic laver sequence 133, The busbars
157 then serve only for the better distribution of eleciric current within the first, transparent
electrode 101,

[0359] The organtc layer sequence 133 is succeeded by the second slectrode 107, The
second electrode 107 is embodied in reflective fashion, for example, as described sbove.
[6360] The first electrode 101 can be elecrically contacti-connected from outside the
organic lighi-emitting diode 1 by means of the connection kacation 152, which can be formed
with a TCO material or a metal. The connection location 152 is elecwically insulated from the
second electrode 107 by means of an insulation layver 151 containing an electrically conductive
material such as a resist, an epoxy resin or a silicon oxide.

[8361] During the operation of the organic light-emitting diode 1, an emission 108 of
eleciromagnetic radiation generated in the organic layver seguence 133, i particular in the
radiation-einitting region 104, is effected through the first carrier 130 toward the outside.
[6362] The organic light-emitting diode § furthermore has a thin-film encapsulation
154 serving for encapsulating the organic layer sequence 133. The thin-film encapsulation 154

produces a basic impermeability to envirommental imfluences, such as moisture and
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atmospheric gases. for the organic laver sequence 133, The thin-film encapsulation 154 canbe
applied by means of 3 PECVD method (plasma enhanced chemical vapor deposition), for
example. The tlun-film encapsulation 134 can, for exmuople, consist of oxide andfor nitride
lavers, such as 8D or SiN, or contain said materials, Inthis case, if is also possible for the thin
encapsulation 154 to comprise a laver seqnence which alternately has nitride and oxide layers.
[#363] Inn this case, the thin-film encapsulation 154 can have lattice defects 163 {in this
respect, also see figure 19). Said lattice defects 163 can result, for example, in so-called
pinholes or other imperfections which lead to a permeability of the thin-film encapsulation 134
tx atmnospheric gases or moisture.

[6364] In the exemplary embodiment in fipure 10, a diffusion barrier 153 i3 aranged
on the thin-film encapsulation 154. The diffusion barrier 153 is formed from amorphons Si02,
for example. In this case. the diffusion barrier 153 is deposited by means of atmospheric
pressure plasima, for example. The diffusion barrier 153 can, in particular. also be deposited
onto the side areas of the organic light-emitting diode 1. Thus, the diffusion barrder 153 can
also cover the insulation laver 151 and the connection locations 152 at least in places. The
organic light-emitting dicde 1 ix thersfore encapsulated with the diffusion barvier 153 and
protected from environmental protection influences both from Hs outer area facing away from
the first carrier 130 and at its side areas.

[#365] The diffuston barrier 153 can also be applied by means of atmospheric pressure
plasma in a plurality of individual layers. Consequently, the different partial regions of the
diffusion barrier 153 can also have different thicknesses. In this way, a diffusion barrier 1533 of
increased thickness can be applied where the risk of formation of latiice defects 163 is highest
- for example at edges of lavers.

[6366] An aunospheric pressure plasma {(also called AP plasma or normal pressure
plasma) is understood in this case to mean the special case of a plasma in which the pressure
approximately corresponds to that of the swrounding atmosphere. The use of an atmospheric
pressure plasma has some advantages over the use of a low-pressure plasma encapsulation
technique. The apparatus outlay for coating with an atmospheric pressure plasma is
significantly tess than i the case of the low-pressure plasma. In the case of the low-pressure
plasma i is necessary, for example, for the component that is {o be coated to be introduced o
a chamber and for the pressure then fo be reduced therein. After the deposition process, the

pressure has to be adapted to normal pressure again and the component has to be removed from
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the chaniber again. In the case where an atmosplieric pressure plasma is used, by confrast, itis

1ot necessary 1o introduce the component - here the organic light-emitiing diode 1 - Into 1
clesed chamber. The coating with the diffusion barrier 153 is therafore glso possible on an
assemibly Hne, for exmmple, using ap atmospheric prossurs plasma.

[6367] The diffusion harrier can bave g thickness 4 of 530 mun fo 1000 mwm. Preferably,
the diffsion barrier 153 has a thickness d of at least 106 1un and at most 250 a1, At the edges
of the organic light-emitting dicde 1, the thickness of the diffuston barrier 153 can also be
chosen to be larger.

[6368] The diffusion barrier 153 can also be produced from individual layers. In thix
case, two ot more individual layers can be deposited one above another. Each of the individual
layers can have a thickness of, for example. at least 50 nm and at most 100 nm. The
impermeability of the overall layer can be increased by applying individual layers.

[#369] The diffusion barrier 153 can comprise silicon dioxide or consist thereof. In this
case, the silicon dioxide can only be formied in the gas phase. In crder to form the silicon
dioxide, it is possible to use a silane and a further compound serving as oxygen source. By way
of example, SiH4 can be used as silane and N2O ax oxvgen source.

[637G] Figure }1 shows, on the basis of a schematic sectional iHustration, a further
exemplary embodiment of an organic light-emitting diode described here. In contrast to the
exemplary embodiment in figure 19, in this exemplary epthodinment the diffusion barrier 153
15 only arranged at the side areas of the organic light-emitting diode 1. Instead of a diffusion
barrier 153, a resist laver 150 is applied o that outer area of the organic light-emitting diode
which faces away from the first carrier 130. That is to say that, in this exemplary embodiment,
the outer area facing away from the first carrier 130 ix encapsuiated by a combination of a thin-
film encapsulation 154 with a resist laver 150,

[6371] A further exemplary embodiment of an organic light-emitting diode 1 described
heve ix explained in greater detail in conjunction with figure 12. In contrast to the exemplary
embuodiment in figure 11, in this exemplary einbodiment a diffusion barrier 153 produced by
means of an atmospheric pressure plasina is arranged between the thin-film encapsulation 154
and the resist laver 150, The resist laver covers the diffusion barrier 153 at {east in places.
[6372] A further exemplary embodiment of an organic light-emitting diode 1 described
hiere is explained in greater detail in conjunction with figure 13. In contrast o the exemplary

embodiment in figure 11, in this exemplary embodiment a diffusion barrier 153 produced by
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means of an atmospheric pressure plasma is additionally applied 1o the resist layver 150, The
diffusion bamrer 153 covers the resist layer 150 a1 all exposed surfaces. A particnlardy
impermegble encapsulation of the organic Iaver sequence 133 against extemal enviropmental
intluences is realized as a result.

[6373] A farther exemplary embodiment of an organic light-enntiing diode described
here is explained in greater detail in conjunction with figure 14A. In this exemplary
embuodiment, the insulation layer 151, the connection location 152 and also the thin-film
encapsulation 134 are covered at least in places by a pre-encapsulation laver 156, which serves
for encapsulating the organic laver sequence 133 and as a planarization layer for the thin-film
encapsulation 153 at the side areas of the organic light-emitting dicde 1. The pre-encapsulation
layer 156 can comprise, for example, a wansparent epoxide or a radiation-fransniissive
adhesive. A second carrier 131 is applied to the pre-encapsulation layver 156, onto the outer
area thereof which faces away from the first carrier 136. The second carrier 131 can be a glass
plate. for example. It is then possible for an emission 108 to be effected both through the first
carrier 130 and through the second carrier 131, The organic light-emitung diode 1 can then be
an orgamic light-emitiing diode 1 which emiis on both sides. In thix case, the diffusion barrier
133 produced by means of atmospheric pressure plasma serves substantially for laterally
sealing the organic hght-emitting diode 1.

[8374] In this case. it is furthermore possible that first carrier 130 and second carrier
131 can be formed by mutually different materials. By way of example, one of the twa carriers
can be formed by a non-radistion-fransmissive material, such as a metal plate, for example.
[6375] Furthermore, it is possible for first carrier 130 and second carrier 131, as
described i conjunction with figures 7 and 8, for example, to be connected to one another by
means of a connecting means 140. The connecting means can then be a glass solder or a glass
frit material or an adhesive. The connecting means 140 is additionally sealed by the diffusion
Barrier 153 at the side areas of the orpganic light-emitting diode 1. Such a organic light-emitting
diode 1 is elucidated in greater detail in fipure 14B on the basizx of a schematic sectional
illustration.

[6376] In conjunction with figures 15, 16, 17, 18 and 19, exemplary embodiments of
organic lght-emitting diodes 1 described here are explained in greater detail wherein at least
parts of the organic light-emitting diode 1 are encapsulated by at least two encapsulation layers

161, 162 forming an encapsulation laver sequence 160, That is to say that the encapsulation
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taver sequence 160 has at lesst one first encapsulation layver 151 and a second encapsulation
tayer 162, as a result of which an efficacious and effective encapsudation is made possible. In
this casa, the effective encapsulation can be brought about precizely by the counbination of the
two encapsulaticn layers 161, 162

183771 The first encapsulation layver 161 and the second encapsulation laver 162 can
each comprise materials suitable for protecting the orpapic light-emitting dicde | against
harofil tfluences of the surroundings, such as atmospheric gases and moisturg, through the
combination of the first encapsulation layer 161 and the second encapsulation laver 162, In this
case, the first epcapsulation layer 161 and the second encapsulation laver 162 can each
copprise an norganic material or consist of an inorganic material.

[6378] The first encapsulaton layer 161 can comprise or consist of an oXide, a nitride
or an oxynitride. By way of example, the oxide. nitride or oxynitride can comprise aluminum,
silicon, tin, zinc, Htaniwm, zirconium, fantalum, niobium or bafiium. Particularly preferably,
the first layer can comprise silicon nifride, such as, for instance. Si2N;z, silicon oxide (Sif34),
such as, for instance, silicon dioxide. aluminum oxide, such as. for instance. AlzGs, andior
fitanium oxide, such as TiO;. Furthermore, the first encapsulation laver 161 can also consist of
a TCO material or comtain such a TCO material. Furthermore, it is possible for the first
encapsulation laver 161 to comprise or consist of a metal or a netal alloy. In this case, the first
encapsulation laver 161 can conprise aluminum and/or aluminum alloys, for example.

[8379] The abovementioned materials can be applied by means of plasma ephanced
chemical vapor deposition (PECVD), for example. in order to produce the first encapsulation
laver 151. In this case. a plasma can be generated in a volume above and/or around the
radiation-emiiting layer sequence 133 and the electrodes 101, 107, wherein at least fwo gaseous
starting compounds are fed to the volume, which starting compounds can be ionized in the
plasma and excited to react with one another. The generation of the plasma can make it possible
that the temperature to which the at least one surface of the component has to be heated in order
to make i possible to produce the first encapsulation laver 161 can be lowered in comparison
with a plasmaless CVD method.

[6380G] As an alternative thereof. the first encapsulation layer 161 can be applied by

means of physical vapor deposition, such as sputiering, for instance.
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6381} Furthermiore, the first encapsulation laver 161 can also comiprise a glass or
consist of & glass. In this case, the glass can, for example, comprise one or a phuality of the
abovenientioned oxides and be able to be applied by means of plasna spraying.

[0382] I the cass of plasina sprayving, an arc can be generated in a so-called plasms
torch between at least one anode and at least one cathiode by means of high voltage, through
which arc a gas or gas mixture can be conducted and thereby ionized. The gas or gas mixture
can comprize argon, nitrogen. hydrogen andfor helium, for sxample. By way of example,
pulveralent material for the first encapsulation laver 161 can be spraved into the plasma flow
generated by the arc and the gas or gas mixture flow. The pulverulent material can be melted
by the temperature of the plasma and applied to the top side 167a of the second elecirode 107,
for example, by means of the plasma flow. The pulveralent material can be provided, for
example, with an average grain size of less than or egual to a few hundred micrometers,
preferably less than or equal to 100 pm, and furthermore greater than or equal to 100 am,
preferably greater than or equal fo 1 pm. The more finely the material is provided, that is to say
the smaller the average gramn size, the more uniformly the first encapsulation laver 161 can be
applied. The piore coarsely the material is provided, that is to say the larger the average grain
size, the more rapidly the first encapsulation laver 161 can be applied. Furthermiore, the
structure and also the quality of the first encapsulation laver can depend on the speed, the
temperature and/or the composition of the plasma gas.

[0383] As an alternative to plasma spraving, a fivst encapsulation layer 161 comyprising
glass can also be applied by means of flame spraying or by means of a thermal evaporation
method.

[6384] The abovementioned mwethods for applving the first encapsulation laver 161
enable the latter to be applied cost-effectively with a high growth rate. In particular, afler
application, the first encapsulation laver 161 can have a thickness d of greater than or equal to
50 mm, and particularly preferably a thickness d of greater than or egual to 100 nm.
Furthermore, the first encapsulation laver 161 can have a thickness d of less than orequal to 1
wm. By means of such a thick first encapsulation laver, the encapsulation arrangement,
alongside the encapsulation. can also enable a mechanical protection of the organic light-
emitting diode 1 against damaging external influences.

[6385] The abovementioned methods, in particular af temperatires of the component

of less than 120°C, and particularly preferably of less than 80°C, enable the first encapsulation
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taver 161 to be sble to be applied directly on the component, without the component or parts
thereof being damaged.

[0386] The volums structiwe of the first encapsulation laver 161 can be prassnt, for
example, iIn crvstalline andfor polyverystalline formn. In this case, it can be possible for the
volune structure of the first encapsulation lsver to have, for example, structural andfor Iattice
defects 163 such as. for example, dislocations, grain boundaries andfor stacking faults,

[#387] Furthermaore, the st encapsulation laver 161 can have, on the side which faces
away from the organic Iaver sequence 133 and on which the second encapsulation layer 162 is
arranged, a surface structure in the form of macroscopic topographical structures such as, for
instance, slopes, elevations, angles, edges, corners, depressions, irenches, grooves, microlenses
andfor prismis and/or in the form of microscopic topographical structures such as, for instance,
a surface roughness andfor pores (in this respect, see figwre 19, in pamicular). In this case,
structures of the surface structure which are reselvable by means of visible light are ascribed
to the macroscopic structures, while microscopic structures are precisely no longer resolvable
by means of visible light. That can mean that here structures designated as macroscopic have
dimensions of greater than or egual to approximately 400 nm. while microscopic struchures
have dimensions which are less than approximately 400 nm.

[6388] The surface structure can be governed by the abovementioned application
methods themselves or else be producible, in particular in the case of macroscopic structures,
by suitable further method steps such as, for instance, the deposition through a mask andfor
subsequent processing by means of mechanical and/or chemical removing methods.
Macroscopic structures can be suitable for Hght refraction and/or scattering, for example. in the
case of a transparent encapsulation layer sequence 160,

[6389] In particular both the abovementioned structwal and lattice defects of the
volume structure of the first encapsulation laver 16} and pores in the surface stucture of the
first encapsulation layver 161 can form undesirable permeation paths for moisture andfor
oxygen, which can enable or at least facilitate diffusion through the first encapsulation layer.
[6390] The second encapsulation layver 162 can be suitable for enabling, in combination
with the first encapsulation layer 161, the hermetically impermeable encapsulation of the
organic light-emitting diode 1. For this purpose, the second encapsulation layer 162 can be
suitable. in particular, for sealing the abovementioned permeation paths that can occur in the

first encapsulation laver.

[
]
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[8391] For this purpose, the second encapsulation laver 162 can be arvanged directly
on the first encapsulation layer 161 aud in direct contact with the first encapsudation layer 161

That can mean that the second encapsulation laver 162 has 5 conunon interface with the first
encapsulation laver 161, and furthermore an upper surface facing away fom the common
interface. The common interface is arranged, for example, at the top side 161a of the first
encapsulation laver 16L

[392] The second encapsulation layer 162 can be embodied in such 8 way that it can
at least partly or approximately follow the surface strachue of the first encapsulation layer 161,
which can piean that, in particular, the top side of the second encapsulation layer 162 also at
ieast partly or approximately follows the topographical stmucture of the interface.

[6393] The fact that the upper surface of the second encapsulation laver 162 at least
partly follows the mterface between the first 161 and second encapsulation laver 162 and hence
the surface structure of the first encapsulation laver 161 can nmean here and hereinafier that the
upper surface of the second encapsulation layer 162 likewise has a topographical surface
structure. In this case, the topographical surface strachwe at the top side 162a of the second
encapsulationn laver 162 can preferably be embodied identically or sumilarly to the
topographical swrface structure at the top side 161a of the first encapsulation laver 161
“Identically” or "similarly” can mean in connection with two or more topographical surface
structures, in particular, that the two or more topographical surface structures have identical or
similar height profiles with mutually corresponding structures, such as elevations and
depressions, for instance. By way of exanmple, the two or more topographical surface structures
in this sense can each have elevations and depressions arranged laterally alongside one another
in a specific characteristic sequence which, for example, apart from relative height differences
between the elevations and depressions, are identical for the two or more topographical surface
struciures.

[8394] In other words, one surface which at least partdy follows the topographical
surface structure of another area can have an elevation, arranged above an elevation of the
topographical surface structure of the other area, or a depression, arranged above a depression
of the topographical surface structure of the other area. In this case, the relative height
difference berween adjacent elevations and depressions of said one surface can also be different
than the relative height difference between the corresponding elevations and depressions nf the

topographical surface stracture of the other area.
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[8395] i other words, that can mean that the upper surface of the second encapsulation
tover and the futerface between the firstand second encapsulation layers run parallel or at least
approxinately parallel. Thus, the second encapsulation layer van have a thickuness which is
independent or approximately tndependent of the surface struchiwe of that suirtace of the first
encapsulation laver which faces away from the component “Approximately parallel”,
“approximately independent” and “approximately constant” can mean, with regard to the
thickness of the second encapsulation layer, that the latter has a thickness variation of less than
or equal to 10%, and particularly preferably of less than or equal to 5%, measured in relation
o the total thickness of the second encapsulation layver. Such an embodiment of the second
encapsulation layver with such a small thickness variation can also be designated ax so-called
“conformal coating".

[6396] Fuarthermore, the second encapsulation laver 162 can have a thickness d which
15 smaller than the dimensions of at least some structures and, in particular. the abovementioned
macroscopic structures of the surface structurs of the first encapsulation layer. In particular,
the second encapsulation layver can also follow those microscopic structures of the swrface
structure of the first encapsulation laver whose dilnensions are larger than the thickness of the
second encapsulation layer.

[6397] The thickness of the second encapsulation layer 162 can finthermore be
independent of a volume structure of the first encapsuiation layer. That can mean that the first
encapsulation laver has no thickness variation of greater than 10% and particularly preferably
1o thickness variation of greater than 5% even over the partial regions of the first encapsulation
iaver in which abovementioned lattice andfor structural defects 163 of the volume structure of
the first encapsulation layer 161 are situated and which extend. in particular, as far as the
commott inferface 161a with the second encapsulation laver 162,

[6398] Fuarthermore, the thickness d of the second encapsulation laver 162 can, in
particular, also be independent of openings, elevations, depressions and pores it that surface
of the first encapsulation laver which faces the second encapsulation laver. In the case where
such surface structures are greater than the thickness d of the second encapsulation laver 162
with regard to thewr dimensions, they can be covered by the second encapsulation laver with
uniform and, in the sense above, at least virtually identical thickness by virtue of the second
encapsulation laver 162 followmng the swrface structure. In the case where the surface structures

are less than or equal 1o the thickness of the second encapsulation laver 162 with regard to their
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dimensions, tie second encapsulation layer 162 can cover the sfructure structures withont
following the latier, and in this case, however, likewise have an, in the above sense, at least
yirfually constant thickness.

[6399] In particular, the second encapsulation fayer 162 can seal spenings andfor poges
i the first encapsulation layer which have a depth-to-diameter ratio of greater than or eqnal to
143, and particularly preferably of greater than or equal to 30. The encapsulation layer sequence
160 can have the at least approximately identical thickness d of the second encapsulation laver
162, as described here, in particular also when the first encapsulation laver 161 has a surface
structure baving overbangzing struchues, in pasticular overbanging macroscopic structures,
having negative angles.

[6400] Furthermore, the second encapsulation layer 162 can have a volume structure
which is independent of the surface structure of the top side 161a of the first encapsulation
ayer 161 facing the second encapsulation laver 162, In addition, the second encapsulation layer
162 can have a vohume structure which is mdependemt of the volume structure of the first
encapsulation laver 161. That can mean that surface- and/or volume-specific properiies and
features of the first encapsulation layver 161 such ax, for instance, the abovementioned surface
structures andfor lattice andfor structural defects in the volume siructure of the first
encapsulation laver 161 have no influence on the volume structure of the second encapsulation
ayer.

[8401] The second encapsulation layer 162 can comptise an oxide, a nitride and/or an
oxynitride as described in connection with the first encapsulation layer. Particulatly preferably,
the second encapsulation layer can comprise aluminum oxide, for instance Al andior
tantalum oxide, for inztance TasDs.

[0402] In particular, the second encapsulation layer 162 can have a volume siructue
having a higher amorphicity, that is to say wregularity in the sense of shart-range and‘or long-
range order of the materials contained, than the first epcapsulation layer. That can mean, in
particular, that the second encapsulation laver has such a high amorphicity that no crystallinity
or crystal structure can be ascertained. In this case, the second encapsulation layer 162 can be
completely amorphous, such that the materials forming the second encapsulation laver 162
have no measurable short-range and/or long-range order, but rather have a purely stafistical,

frregular distribufion.

-H1-
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[8403] As a reference for asceriaining the amorphiciiy of the second encapsulation
tover 162 and also of the first encapsulation layer 161, in this case a shallow angle measurement
in an X-ray diffractiuneter can be used, for example, in which o crystallinity in the form of a
crystalline, partly crystalline andfor polyerystailine structure can be ascertained for the
amorphous second encapsulation laver 162,

[8404] Abthough encapsulation layers having a crystalline, that is t© say non-
amarphous, volume structure often have a higher density than encapsulation layers having an
amorphous volume sfructure, it was swprisingly ascertained in conjunction with the device
comprising the encapsulation laver sequence 168, as described here, that the second
encapsulation layer 162, if it has a high amorphicity, nevertheless enables, in combination with
the first encapsulation laver 161, a hermetically iinpermesble encapsulation laver sequence
160, In particalar, it can be advantageous in this case that the amorphous second encapsulation
layer 162 does ot continme structural and/or lattice defects 163 of the first encapsulation layer
161, such that, as a result, no continuous permeation paths for moisture and/or oxvoen through
the encapsulation arrangement can fonn either. Precisely through the combination of the first
encapsulation laver 161 with the amorphous second encapsulation laver 162 it is possible to
achieve an encapsulation layer sequence 160 which has a hermetic impermeability with respect
1o moisnwe and/or oxXygen and at the same time a sufficiently large total thickness also 1o ensure
a mechanical protection of the component.

[8405] The second encapsulation laver 162 can be producible on the first encapsulation
laver 161 by a method in which the surface structure andfor the volume structure of the first
encapsulation layer 161 have no mfluence on the volume stmucture of the second encapsulation
laver 162 to be applied. The second encapsulation laver 162 can be producible, in particuiar,
by means of a method such that the material or marterials to be applied for the second
encapsulation laver 162 can be applied without long-range order, that is to say with an frregular
distribution for producing an amorphous volume structwe. In this case, the second
encapsulation layer 162 can be applied, for example, in the firm of individual layers of the
maferial or materials to be applied, so-called monolayers, wherein each of the monolayers
follows the surface structure of the area to be coated. In this case, the constituents and materials
of a monolaver can be distributed and applied in a statistically and distributed manner and
independently of one another on the entire area 1o be coated, wherein, particularly preferably,

the entire area is coverad contimuously with the mionolayer. In this case, the area to be coated

-H2-
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car be that surface of the first encapsulation laver 161 which faces away from the organic layer
sequence 133 or s monolaver already applied on the first encapsulation layer 161

[6406] A method which enables such individual Tavers to be applied can be designatad
as a variant of atomic laver deposition. Aromic Iayver deposition {ALD) can designate & method
i1t which, in comparison with an above-described CVD method for producing an encapsulation
layer 162 on a surface, firstly a first of af least two gaseous starting compounds 1s fed fo a
volume, in which the component i provided. The first starting compound can adsorb on the
surface. For the encapsulation layver sequence 100 described here it can be advantageous if the
first starting compound adsorbs nregularly and without a long-range order on the surface. After
preferably complete or virtaally complete covering of the surface with the first starting
compound, a second of the at least two starting compounds can be fed in. The second starting
compound can react with the first staring compound adsorbed at the surface as irvegularly as
possibie but preferably with complete area coverage, as a result of which a monclaver of the
second encapsulation laver 162 can be formed. As in the case of a CVD method. #t can be
advantageons if the at least one surface is heated to a temperature above room emperature. As
aresuit, the reaction for forming a monolayer can be thermallv initiated. In thix case, the surface
temnperature, which, fiv example, can also be the component temperature. that is to say the
temiperature of the component, can depend on the starting materials, that is to say the first and
second starting compounds. By repeating these method steps, a plurality of moncdavers can
successively be applied one on top of another. In this case, for the production of the
encapsulation layer sequence 160 described here it is advantageous if the arrangements of the
materials or starting compounds of the individual monolavers are independent of one another
from monolayer to monolayer, such that an amorphous volume structure can form pet only
laterally along the extension plane of the surface to be coated, but also into the height

[6407] The first and second starting componnds can be, for example, in connection with
the materials mentioned further above for the second encapsulation layer, organometallic
compounds such as, for instance, trimethyl metal compounds and alse oxyzen-condaining
compounds. In order to produce a second encapsulation laver comprising AlxQs. it is possible
o provide, for example, trimnethvlaluminun and also water or N2O as starting compounds.
[6408] A plasmaless variant of atomic laver deposition {"plasmaless atomic layer
deposition”, PLALD) can in this case designate an ALD method for which no plasma is

generated, as described below, but rather in which, inn order to form the monolayers. the reaction
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of the abovementionad starting compounds s initialed only by means of the tempersture of the
surface 1o be coated.

[0409] The temperature of the at least one surface andor of the component can be, Tor
example, graater than or equal to 60°C and less than or equal to 120°C in the case of a PLALD
method.

[8410] A plasina ephanced variant of atomic laver deposttion ("plasma enbanced
atomic laver deposition”. PEALDY can designate ap ALD method in which the second starting
compound is fed in with simultaneous generation of a plasima, as a result of which, as in the
case of PECVD methods, it can be possible for the second starting compound to be excited. Ax
a result, i1 comparison with a plasmaless ALD method, the temperature to which the at least
one surface is heated can be reduced and the reaction befween sfarting compounds can
nevertheless be initiated by the generation of plasma. In this case. the monolavers can be
applied. for example, at a temperature of less than 1206°C and preferably less than or equal 0
&0°C. In order to produce firther monolavers, the steps of feeding in the fivst starting compound
and then feeding in the second starting compound can be repeated.

[6411] The degree of amorphicity of the second encapsulation layer 162 can be
implemented by the choice of suitable starting compounds, temperatures, plasma conditions
and/or gas pressures.

[B412] After application, the second encapsulation layer 162 can be applied in a
thickness d of greater than or equal to 1 nm, particularly preferably of greater than or equal to
10 mm, and less than or equal to 30 nm. That can mean that the second encapsulation laver 162
has greater than or equal o 1 monolayver, particalarly preferably greater than or egual w 10
monclayvers, and less than or egual to 30 monolayers of the materials of the second
encapsulation laver. By virtue of the high density and quality of the second encapsulation laver
162, such a thickness can be sufficient to ensure an effective protection against moisture and/or
oxygen for the underlving component in combination with the first encapsulation laver 161.
Qn account of the small thickness d of the second encapsulation layer 162, a short process time
and hence a high econoinic viability of the encapsulation arrangenient described here can be
ensured. The encapsulation laver sequence 160 can. in particular, be arranged divectly and
imimediately on an electrode 107, 101, That can mean that the first encapsulation layer 161 of
the encapsulation laver sequence 1560 is arranged directdy and immediately for example on the

second elecode 107,

654
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[0413} Furthermtore, the epcapsulation layer sequence 160 can lhave a thid
encapsulation layer. which 1s arvanged befween the first encapsulation layer 161 and the arganic
layer seguence 1330 In this case, the third encapsulatisn laver can comprise, in particular, an
mpwganic moaterial as described I connection with the second encapsulation laver 162,
Furthermore, the third encapsulation laver can be amorphons. Furthermore, the jhird
encapsulation layer can have one or a plurality of finther features as described in connection
with the second encapsulation laver 162, Furthermore, the second and third encapsulation
lavers can be embodied identically.

[6414] The first encapsulation laver 161 can be armranged directly and inupediately on
the third encapsulation layer. Furthermore, the third encapsulation laver can be arranged
directly on the component. In this case, the third encapsulation layer can enable, for the first
encapsulation laver, a homngeneous application surface independently of the surface of the
coniponent.

[B415] Furthermore, the encapsulation laver sequence 160 can have a plurality of first
161 and a plurality of second encapsulation layers 162 which are arranged alternately one above
anoiher, wherein the encapsulation layer arranged the closest to the orpanic layer sequence 133
s a first encapsulation layer 161, The first 161 and second encapsulation layers 162 of the
plurality of the first 161 and second encapsulation layers 162, respectively, can each be
embuodied identically or differently. In this case, here and hereinafier. a "phurality” can mean at

least a number of two.

[6416] By means of such repetition of the encapsulation laver construction comprising
the first and second encapsulation lavers, the encapsulation of the organic light-emitting diode

1 can be mmproved. Furthermore, the mechanical robusiness of the encapsulation layer
sequence 160 can be increased. The optical properties of the encapsulation arrangement can be
adapted through a suitable choice of the materials of the respective first and second
encapsulation lavers.

[417] The following can ako be explained in concrete terms with respect to the
individual figures 15 10 19

[6418] A further exemplary embodinent of an cegapis light-emitting diode 1 deseribad
here 15 explained in greater detail in conjunction with figure 15, on the basis of a schenatic
sectional illustration. The organic light-emitting diode 1 comprises a Thst garrier 130G The first

carrier can be formed from a radiation-transintssive material, such as a glass. for exammple. or a
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non-radiation-iransmissive material, such as a metal or a ceramic meaterial. for example. The
functional layers 180, that is to say the first electrode 101, the organic layer sequence 133 and
alse the second alectrode 107, ave arranged on the first carrier 130. A first encapsulation layer
151, as has just been explained in graatey detail, s applied o the wde areas and also at the fop
side 107a of the second electrode 107. The exposed onter area of the first encapsulation layer
161 is completely coverad by the second encapsulation laver 162, which is likewise constructed
in the manner just explained. The first encapsulation layer 161 and the second encapsulation
laver 162 form the encapsulation layer sequence 160

[6415] A further exemplary embodiment of an organic light-emitting diode 1 described
here 15 explained in greater detail in conjunction with figure 16, on the basis of a schematic
sectional illustration. In contrast 1o the exemplary embodiment described in conjunction with
figure 15, the first carrier 130 in this exemplary embodiment is embodied as a flexible carrier.
It this case, the flexible carrier is hermetically sealed all around by an epcapsulation layer
sequence 60 described above. As an alternative to the first carrier 130 being encapsuilated all
around, it is also possible for only the top side of the flexible camier facing the organic laver
sequence 133 to be provided with the encapsulation layer sequence 160, At all events, a carrier
which is flexilde and at the same time sealed hermetically impermeably against external
influences such as moisture and atmospheric gases is realized in this way. The first camrier 130
cagn, in this way, be formed for example by an inherently gas- and/or moisture-permeable plastic
fitm which can hermetically ternunate the orgapic Heght-emitting diode 1 on account of the
encapsulation with the encapsulation layer sequence 160

[6420] A further exemplary embodiment of an organic hght-emitting diode 1 described
here 15 explained in greater detail in conjunction with figure 17, on the basis of a schematic
sectional illustration. In this exemplary embodiment, the first carrier 130 and the functional
layers 180 arranged on the first carrier 130 are enclosed jointly, all aronnd by the encapsulation
layer sequence 160. Such an embodiment i3 particularly well suited to the formation of a
flexible organic light-emitting diode 1. In this case, the first carrier 136 can be configured in
flexible fashion, for example as a film. The functional lavers 180 are encapsulated jointly with
the first carrier 130, thus resulting in a certain flexibility for the entive organic light-emitting
dirde. That is to say that the organic light-emitting diode is pliable and suitable for withstanding

a multiplicity of bending cycles without being damaged.
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[0421} A fother exemplary smbodiment of an organic light-emitting diode described
here 18 explained in greater detail in conjunciion with Sgure 18, In this exemplary embodiment,
the orgavic hishi-emitting dinde conprises two carriers 1340, 131, Both cartiers 139, 131 can be
embodiad as rigid carriers, By way of example, the carriers 1348, 131 are each formed with a
glass or consist of a glass. The carriers 130, 131 are connected to one anothier by a conpecting
means 140 such as is described further above with figures 7 or 8, for example. The comnecting
means 140 is, for example, a plass solder or a glass frit material. The connpecting means 140
adjoins the second carrier 131 and the first carrier 130 af least in places at its top side 1403 and
its underside 140D, respectively. The side areas 140c¢ of the connecting means 140 are sealed
with the encapsulation laver sequence 160, In this case, the encapsulation layer sequence 16D
can also extend over the side areas of first carrier §39 and second carrier 131 {not illustrated).
[6422] Figure 18 represenis 3 general example of the fact that the sealing and
encapsulation techniques described here can be combined with one another. Thus, the
encapsulation layer sequence 160 described in conjunction with figures 15 to 19 can also be
combined in combination with the connecting means 140 described here, the diffusion barrier
1353, the thin-film encapsulation 154, the pre-encapsulation laver 156 andfor the resist layer
150, Depending on the requirements made of the orzanic light-emitting diode 1, therefore, it is
possible to choose an encapsulation which enables a longest possible lifetime of the organic
light-emitting diode 1 in the respective spvironment in which the organic light-eputting diode
I 1s intended o be wed.

[6423] In conjunction with figure 19, the encapsulation laver sequence 160 having the
first encapsulation layer 161 and the second encapsulation layer 162 is ilustrated in an enlarged
fashion. As cas be seen from figure 19, the top side 161a of the first encapsulation laver, on
which the second encapsulation laver 162 is applied, has a surface structure in the form of a
roughness brought about, for example., by the application method by which the first
encapsulation layer 161 iz produced. Furthermwore, the volume structre of the first
encapsulation laver 161 has structiral or lattice defects 163, such as pores or dislocations, for
instance, which are indicated merely schematically and purely by way of example. In this case,
the structural and lattice defects 163 can extend - as shown - as far as the top side 16la of the
first encapsulation layer 161, that ix to say as far as the interface between the first 161 and the
second encapsulation layer 162. The second encapsulation laver 162 is emboedied in such a way

that structural and lattice defects 163 of this type have no influence on the vohume structure of
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the second encapsulation laver 162, The second encapsudation layer 162 is therefore embodied
with a nniformly amorphous volume stmcture and covers the first encapsulation layer 161 over
the whole area, as a result of which possible permestion paths for moisture andfor atmospleric
gases wiich are Tormed by lattice snd stiuetural defects 183 of the volume structore of the fiest
encapsulation laver 151 are also sealed. As a result, a hermetic encapsulation of the organic
light-emitting diode 1, in pasticular against moisture andfor oxygen, can be made possible by
means of the encapsulation laver sequence 160 and. in particular, by means of the combination
of the first 161 and the second encapsulation layer 162.

[6424] In particular the encapsulation fechniques described in conjunction with figures
18 to 19 and contbinations of these encapsulation techniques are particularty well suited o the
formation of a flexible organic light-emitting diode. A flexible organic light-emitting diode 1
is distinguished, inter alia. by the fact that it is pliable to a certain degree, without being
damaged in the process. Preferably, the organic light-emitting diode 1 embodied in a flexible
fashion is repeatedly pliable without being damagzed in the process. The organic light-emitting
diode 1 is then suitable, therefore, for withstanding a plurality of bending cycles without being
damaged. Particularly preferably, the organic light-emitting diode 1 can be embodied, for
example, flexibly such that it can be wound up onto a roll and can be wawound from the roll,
without being damaged in the process.

[B425] In particular the encapsulation laver sequence 160 described here enables such
a flexible organic light-emitting diede 1. In order to form a flexible organic light-emitting diode
1, the encapsulation of the organic light-emitting diode is also embodied in a flexible fashion.
In this case, flexible means, infer alia, that the encapsulation is pliable o a certain degree,
without the encapsulation being damaged in the course of bending.

[6426] Fuarthermore, in the case of a flexible organic light-emitiing diode 1, the first
130 and the second camier 131 are also embodied in a flexible fashion. By way of example, the
carriers 130, 131 are a thin glass laver, a laminate or a film. By wayv of example, the flexible
carrier 139, 131 can be a plastic-glass-plastic laminate or a plastic-inetal-plastic laminate.
[6427] A further exemplary embodiment of an organic light-emitting diode 1 described
here is explained in greater detatl in conjunction with figure 20. In this case, the organic light-
emitting dicde comprises af least a first electrode 101, an organic encapsulation layer sequence

133 and a second electrode 107. A sputtering profective layer 170 is applied between the
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organic Iayer sequence 133 and the second electrode 107. The sputiering protective layer 170
is an electrically conductive, inorganic protective laver,

[6428] The przanic layer sequence 133 is protected azaimst tnpairment andfor damiage,
in particular during the production of the organic light-emitting dinde I, by means of the
glectrically condnetive, inorganic spuitering protective layer 170, Such impairment or damage
can occur, for instance, during the production of the organic light-emitting dioede 1. Such
impairtment or damage of the organic laver sequence 133 can then result in a shorter lifetime
of the organic light-emitting diode 1 or in a lower luminance of the electromagnetic radiation
generated by the organic light-emifting diode .

[6425] By way of example, the second electrode 107 1s deposited onto the orgasnic layer
sequence 133 by means of a high-energy process, such as sputtering. Such a high-energy
process can lead, in the absence of the sputtering protective laver 170, to damage to the organic
ayer sequence 133 as a result of the bombardment of the organic laver sequence 133 with gas
ions and/or the material to be applied by sputtering. By means of the high-energyv process, by
way of example, a second electrode 107 consisting of a TCO material or a metal can be applied
o the organic layer sequence 133,

[643G] The sputtering protective layer 178 can coniprise for example a transition metal
oxide, which can comprise for example mngsten oxide, vanadnun oxide, molyvbdenun oxide,
rhennun oxide, nickel oxide or combinations of puxtires theveof or consists of thess materialy.
Furthermore, the sputtering protective laver 179 can also counprise mietals, such ax magnesium
or silver, for instance.

[6431] In the exemplary embodiment i accordance with figure 20, the sputiering
protective layer 1 70 confains or consists of a transition metal oxide, such a8 Wids, Vals, MoQs,
Rex07 or NiO. The second electrode 107 is applied above the sputiering protective laver 170.
The second electrode 107 is applied directly fo the spuitering protective layer 170 for example
by means of a high-energy deposition process, such as spuftering.

[0432] The possibilities for encapsulation. sealing and for protection of the organic
laver sequence 133 against damage and external influences, as described in conjunction with
figures 7 to 20, can be used for ali of the organic light-emitting diodes and luminaires described
here. In particular, any combination of the organic light-emitting dicdes 1 described in
conjunction with figures 1 to 6 can be combined by means of one or a combination of the

organic light-emitting diodes 1 described in conjunction with figures 7 10 20. In this way., il is
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possible to produce, for example. organic lght-emitting diodes 1 which emit white light, are
transparent. enuit on both sides and are profected against external inflnences particnlarly well
by means of diffusion barriers, thin-filin encapsulations, encapsulation layer sequences, andior
conracting means. Combinations of the protection metlysds tir organic light-epntting diodes
I, as described in conjunciion with figures 7 to 20, can result for example in a organic lght-
emitting diode 1 which has an organic laver sequence 133 hermetically sealed by means of an
encapsulation layer sequence 160, wherein the crganic layer sequence 133 encapsulated in this
way is arranged between a first carrier 130 and a second carrier 131, In this case, first carrier
130 and second carrier 131 can be connected to one another by means of a connecting means
140, such as a glasy solder, for example. The organic light-emitting diode 1 is then
distinguished by a particularly good encapsulation which allows the organic light-emitting
diode to be used, for example, in particnlarly moist rooms, such as a bathroom. Such an organic
light-emitting diode ! can then even be used in the vicinity of ot in sanitary mstallations such
as 3 bath tub or a shower.

[6433] In the case of the exemplary embodiments described i conjunction with figures
1 to 20, the radiation exif areas of the organic light-emitting diode 1 are in each case embodied
in flat fashion. Such organic light-enuitting diodes 1 generally have a Lambertian entssion
characteristic. In conjunction with figures 21 to 25, exemplary emnbodiments of organic light-
emitting dicdes 1 described here will now be described in greater detatl, wherein the organic
light-emitting diode 1 has a directional emission prodile.

[6434] In conjunction with figure 21, a first exemplary embodiment of an organic light-
emitiing dicde | having a directional emission profile as described here is explained in greater
detail on the basis of a schematic perspective ilustration. The organic Hehi-emitting diode 1
comprises functional lavers 180 having, for example. a first electirode 101, a second electrode
107 and an organic laver segquence 133 arranged between first electrode 101 and second
electrode 107,

[B435] The organic hght-emitiing diode 1 turthermore has a second carrter 131, The
second carrier 131 comprises a structured radiation exiy area 173, The struchwred radiation exit
area 175 has a multiplicity of first areas 1753 and second areas 175, The first areas 1755 ams
inclined by an angle o relative to a plane runwing; for example, parallel to the main eitension
plane (xv plane) of the organic layer sequence 133, The second areas 175b are mnclined by an

angle f relative to said plane.

=74
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[8436] The emission of electromagnetic radistion generated in the orgamic layer
sequenice 133 is effected throngh the second carrier 131 and the radiation passage area 175, In
this case, the shuctured radiation exit area 175 cap be applied in the form of a separate layer
onta the top side of the second carrier 131 facing away from the organic laver sequence 135,
Furthermore, i Is possible for the stractured radiation exit grea 178 to be formed by a
structuring of the second carrier 131, Furthermore, it is possible that, instead of the second
carrier 131, for example, an encapsulation layer sequence 160 such as ix described in greater
detail in conjunction with figures 15 w 19 is arranged on the second electrode 107, I this case,
for examnple, the second encapsulation layer 162 can be embodied as a structured radiation ex#t
area. In this case, the second encapsulation laver can be arranged directly on the first
encapsulation layer 161, This is indicated by the dashed line i figure 21.

[6437] In the exemplary embodiment in figure 21, the structured radiation exit area 175
is structured iito a multiphicity of prisms arranged parallel to one another, wherein the first
areas 173a and the second areas 1750 form the top area of the organic light-emitting diode }
facing away from the organic layver sequence 133, For reasons of clarity, in each case only two
of the muitiplicity of first areas 175a and second areas 175b are illustrated in figwre 21.

[6438] Neither the first areas 1752 nor the second areas 1735b are arranged paraliel to
the organic layer sequence 133. Consequently, these areas are also not arranged parallel 1o the
plane {xy plane) in which the organic light-emitting diode 1 - that is fo say for example the
organic layer sequence - is embodied in planar fashion.

[6439] In this case, the extent of the prisms in the vy direction is preferably of
macroscopic orders of magnitude, that is 1o say for example in the range of millimeters o
decimeters. For example, the extent of the prisms in the vy direction can extend over the entire
length of the organic light-emitiing diode }. The width of the prisms in the x direction is
preferably greater than the wavelength of the light generated by the organic light-emitting diode
I, such that diffraction effects at the prisms hardly or do not take place. The width of the prisms
is preferably of microscopic orders of magnitude, for example in the submiilimeters range, such
that a strocturing i the x direction of the radiation exit area 175 is not visible o the human
observer. The width b of a prism can be 560 wun or less, preferably 230 wm or less. The length
1 of a prism can be 1 cor or more, preferably 3 cm or more.

[0440] The first areas 1752 of the structured radiation exit area 175 are embodied as

fransparent or at least radiation-transmissive, whereas the second areas 176 are reflective to the
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electromagnetic radiation generated in the organic light-emitting diode. The second areas 1756
cant be made reflective st a shallow angle of incidence fin example by vapor deposition with
pietal particles:

[0441] In this way. in the exernplary enthodiment of figure 21, only the first areas 1753
constifste radiation exit areas of the organic lighi-emitiing diode 1. That is o say that
electromagnetic tadiation can leave the organic light-emitting diode | only through the first
areas 175a. In thix way, the organic Hzit-emitting diode | bas an emission profile which has a
main emission direction inclined relative to the z axis in the divection of the X axis. In this case,
the inchnation angle of the main emission direction of the organic light-emitting diode 1 is
substantially determined by the angle 0.

[0442] Electromagnetic radiation which is generated by the organic layer sequence 133
and which 15 veflected at the second areas 175b can likewise emerge from the light-emitling
device through the radiation-transmissive first areas 17354 after one or more internal reflections,
Alternatively, it is possible for the oroanic ight-emitting dinde 1 to be an organic light-emitting
dicde 1 which emits on both sides and in which the organic laver sequence 133 and also the
electrodes 181, 107 are embodied in radiation-transmissive fashion. In this way, reflected
radiation can emerge from the organte light-emitting diode 1 for example on the opposite side
of the radiation exit area 175 illustrated. In this case, the opposite radiation exit area can also
be structured in the manner described, thus resulting in an organic light-emitting diede 1 which
emits electromagnetic radiation directionally on both sides.

[6443] The angles « and § at which the first 1752 and second areas 175b are arranged
influence the angular distribution of the emitted elecromagnetic radiation and the frequency
of the titernal reflections.

[0444] The structwred radiation exit area 175 can be., for example, a separate,
correspondingly structured filin applied to the second carrier 131, Furthermore, if is possible -
as already discussed above - for the structured radiation exit area 175 to be structwed directly
into the zecond carrier 131 or o be formed by part of an encapsulation layer sequence 160,
[6445] Differenst emission profiles (angle-dependent distribution of the emitted
intensity) of organic light-emitting diodes 1 having a structured radiation exif area 175 are
illustrated in conjunction with figure 22, Firstly, the underlying coordinate system is illustrated
in figure 22a. The organic light-emiting dicde 1 forms. with its lateral organic laver sequence

133 embodied in planar fashion, the xy plane of the coordinate systemn. In the case of a non-
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structured radiation exit area 175, a Lambertian emission profile in the divection of the 7 axis
generally srises for the organic Hght-emitung diode 1. Directional emission profiles can then
be achieved by means of the strucnuwing of the radiation exit area 175,

[0446] By way of example, in conjunction with figures 22b and 22¢. a type A and
fype A-2 emssion profile, respectively, is shown, which is distinguished by a symmetrical,
cardioid radiation direction distribution having two maxima both i the x direction and in the
v direction {type A-1} or in one of the two divections (type A-2}. Such emission patterns are
particularly well suited for example to general lighting in rooms.

[6447] The emission profile shows in fipure 224, called type B, 15 greatly asvinmetrical
in at least one of the directions x and v and is particularly well suited for example to directional
lighting. By way of example, such an emission profile can be used for desk lighting in which a
work area is illuminated in 3 directional fashion without dazzling the user. Such an emission
profile can be achieved with the exemplary embodiment of an organic light-emitting diode §
described here as described in conjunction with figure 21,

[6448] In conjunction with figure 23, a further exemplary embodiment of an organic
Light-emitting diode 1 described here is explained in greater detail on the baxsis of a perspective
schematic illustration.

[0449] In this exemplary embodiment, the top side of the fivst carrier 130 facing the
functional layers 180 is structured into parallel prisms having first areas 1732 and second areas
1 75b. The lateral, planar extent of the organic light-emitting dicde 1 and thus of the first carrier
130 lies in the xy plane. Relative 1o this xy plane, the first areas 1752 are inclined by the angle
¢ and the second areas 175b by the angle B. The functional lavers 180 are applied {o the first
areas 175a. The second areas 175b are free of functional layers. In thix case, the first carrier
130 can be formed for example with a metal, with a glass, with a ceramic material or with a
plastic material. In this case. the first carrier can, in particular, also be embodied in flexible
fashion and is formed by a film or a laminate.

[8450] An encapsulation and hermetic sealing of the organic light-emitting diode 1
described in conjunction with figure 23 can be effected for example by means of an
encapsulation layer sequence 160 or by other encapsulation methods described in conjunction
with fizures 7 to 19,

[0451] Advaniageously and in contrast to ihe exemplary embodiment illusirated in

comunction with figure 21, the functional lavers 180 in the exemplary embodiment in figure
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23 can be separately drivable. In this way, the brighitness of the light generated by the organic
Hght-emitting diode 1 can be regnlated particularly well by more or fower of the fimctional
layers 130 being energized - depending on the desired brighiness. Fusthernwore, it is possible
for the functional layers 180 to differ particnlarly with regard to the construction of the nrganic
layer sequence 133, such that different fimctional layers can emit eleciromagnetic radiation
having different wavelengths.

[B432] In conpunction with figure 24, g further exemplary sinbodiment of an organic
light-emitting diode 1 described here is explammed in prester detail on the basis of & schematic
perspective illustration. In this exemiplary embodumens, the first cartier 130 is structured mio a
multiplicity of parallel prisms. In contrast to the exemplary entbuodinient in figure 23 not only
the first areas 175a are covered with functional layers 180, but also the second sreas 175b are
covered with functional lavers 180

[(433] In the case of the exemplary gmnbodimpent in figure 24, the structurad radiation
exit area 173 18 structured in the form of prisnis having the cross section of an isosveles triangle.
The arrangement shown results in a symmetrical enxssion characteristic of the type &-2, with
two matn radiation directions which are inclined from the 7 axis by the angle & = § in positive
and negative X directions. Int the v direction, to a first approximation a Lambertian emission
profile arises given a sufficient extent of the organic Hght-emitting diode 1. If the angles a and
f# are chosen aot to be identical, the two main radiation directions are inclined from the 7 axis
by different angles. At the same time, the intensity with which emission is effected in the mam
emission direction differs on account of the resultant areas of the functional lavers 180 having
different magnitudes.

[6454] Further possibilities for the structuring of the first carrier 30 or generally for
the structuring of the radiation exit area 175 are described in conjunction with figures 2%a, b, ¢
on the basis of schematic sectional illustrations. In the exemplary embodiment described in
conjunction with figure 231, the angles a and P are chosen to have different magnitudes, This
results in a distribution of the type A-2 with different intessities in both main emission
directions. For an organic light-emitting diode 1 which emits on both sides. for example, the
underside of the first carrier 130 can also be correspondingly structured, as is indicated by the
dashed line in figure 25a,

[0455] With reference to figures 25b and 25¢ it is clarified that the structuring of the

radiation exit area 175 need not necessarily be effected by the formation of plane areas 173a,
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175h arvanged at specific angles with respect to one another, rather that a siructiring can bg
effected m any desived way, for example in the mamner of cylinder sections and the like.
{64587 Orverall, with reference to figures 21 to 25 it is olarified that an organie light-
emitting dicde 1 having a directional emisston characteristic can be specified by nweans of the
structuring of carriers, encapsulation lavers and/or functional layers. In this case, the beam
directing can be effected for example by reflection, refraction and/or corresponding orientation
of the functional layers 180.

[6457] Corresponding structurings can be nused for all of the encapsulation and sealing
techniques described in conjunction with figures 7 to 20. Furthermore, it is possible to use all
of the radiation-emitting laver sequences described in conjunction with figures 1 1w & for
organic light-emitting diodes 1 having a directional emission characteristic. Any desired
combinations of the organic light-emitting diodes 1 described in conpunction with figures 1 to
25 are also possible.

[0458] A further exemplary embodiment of an organic hight-emitting diode 1 described
here is explained in greater detail in conjunction with the scheinatic sectional illustrations in
fisures 26A and 26B. The organic light-emitting diode 1 described in conjunction with figures
26A and 26B is particularly well suited to the Hlumination of an area 1434 to be illuminated of
an element 185 to be illuninated.

[0459] The area 183a to be tlluminated of the element 183 is, for example, part of an
outer area of the element 185 to be ifhaminated.

[6460] By way of example, the element 185 to be illuminated can be a tile, a poster, &
slab, a traffic sign, an information board, a sign. an image or any other element. The element
185 to be illuminated can also be a mirror, for example, which has a reflective mitror area as
area 1853 to be illnminated.

[0461] The organic light-emiting dicde 1 is applied at least indirectly to the element
185 to be itluminated. The organic light-emifting diode 1 can be fixed for example directly on
the element 185 to be illuminated. By way of example, the organic light-emitting diode 1 can
be adhesively bonded by means of a transparent adhesive onto the element 185 to be
illuminated. Other fixing methods such as hook and loop fasteners, screw cosnpections,
clamping connections, press-it connections or the like are alzo possible.

[06462] The organic light-emitting diode 1 is a radiation-transmissive, preferably a

fransparent organic light-emiting dicde § such as is described here.
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[0d63] It the exemplary embodiment in figures 26A and 268, the orgame lighi-
eniitting diode 1 comprises a first carrier 130 and a second cavier 131, The fonctional layers
18Q, that is to say By example the first electrpde 101, e second electrode 1607 and alse the
organical laver sequence 133, are arvanged between first carrier 130 and second camvier 131, In
this case, the organic light-enuitting diode 1 can be encapsulated as described here. That is to
say that the orzante light-emitting dicde 1 need not have fwo carriers 130, 131, rather # can,
for example, also be encapsulated by pieans of a diffusion barrier 133, a thin-fibm encapsulation
154, a pre-encapsulation laver 156 andfor an encapsulation laver sequence 160, In this case. #t
is also possible, in particular, for the organic light-emitting diode 1 with the encapsulation laver
sequence 160 to be applied, for example adhesively bonded, onto the area 1833 o be
illuminsted of the element 183 to be illuminated. Farthermore, it may be advantageous if the
organic light-emitiing dioede 1 is embodied in flexible fashion. It can then be adapted
particularly well to the course of the area 1835a fo be illuminated.

[B464] Figure 26a shows the organic light-emitting diode 1 in a switched-off operating
state. That is to say that no eleciromagnetic radiation is generated in the radiation-emiiting
region 104 of the organic light-emitiing diede 1. Elecromagnetic radiation 190 mpinging from
outside on the area 1852 to be illuminated can penetrate throuzgh the fransparent organic light-
emitting diode 1 and is reflected from the area 185a to be illuminated. In this way, an observer
sees only the area 185a to be illuminated, for example an image. a traffic sign, an information
board, a mirror or the fike.

[6465] Figure 26b illustrates the organic light-emitting diode 1 schematically in a
switched-on operating state. In this switched-on operating state, the radiation-emitting region
104 of the organic light-emitting dicde { emits electromagnetic radiation 191, which impinges
on the area 1833 to be illuminated and is at least partly reflected there. Furthermore,
electromagnetic radiation 193 can also emerge directly from the organic light-emitting diode
I, without impinging beforshand on the area 1832 to be illuminated. The relative ratio of the
ntensities of mndirectly emerging electromaguetic radiation 192 and dwectly emerging
electromagnetic radiation 193 can be adjustable and selectable for example by means of an
optical cavity or else by means of first electrodes 181 and second electrodes 147 having
different degrees of transparency.

[6466] In this case, an "optical cavily" can mean, here and hereinafier. in particular,

that the organic light-emifting diode 1 forms an optical resonator in which eleciromagnetic
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radiation having one or more specific wavelengths andfor one or miore specific enission
directions can preferably be geperated, which can alse be designated as resonances of modes,
For this purpose, by way of example, the first electrade 101, the organic layer sequepce 133
and the second elecirode 107 can be emboilied as an optical cavity, That can mean that the at
feast partly twansparent first electrode 101 and the at least partly transparent second elecirode
137 additionally also have a reflectivity for the eleciromagnetic radiation generated in the
radiation-emitting region 104, Alkematively or additionally. the first electrode 101, the organic
laver sequence 133 and the second electrode 107 can be arranged between partly reflective
lavers, which additionally are alse partly transparent. The following description of the optical
cavity is explained purely by way of example for partly reflective electrodes 101, 107,

[6467] The first electrode 101 and/or the second electrode 107 can have a reflectance
R and/or R, respectively, and the arganical laver sequence 133 can have a refractive index n
for the electromagnetic radiation geperated in the radiation-emitting region 104, Since the first
13t and second electrode 107 are partly transparent, R<1 and R'<} hold true in this case. The
refractive index n can be constant over the organic layer sequence 133 or can be constant at
least in partial regions, for example in different organic lavers. Furthermore, the refractive
index 1 can also vary over the organic laver sequence 133, The radiation-eniitting region 104
of the organic layer sequence can have a thickness d and can be arranged in a manner spaced
apart with an average distance L from the first electrode 101 and with an average distance L
from the second electrode 107, In this case. the average distance L and the average distance L
designate the distances from the first electrode 101 and from the second electrode 107,
respectively, which are averaged over the thickness d of the radiation-emitting region 104, In
this case, the parameters R, R, n, d, L. and L' can be chosen in such a way that the organic layer
sequence has a specific emission characteristic.

[0468] By way of examiple, the reflectances R and R’ of the first and second electrodes
and the refractive index n of the organic layer sequence 133 can be predetermiined on account
of the respective choice of material, such that the dexired emission characteristic can be made
possible by the choice of the average distances L and L' and the thickness d of the radiation-
emitting region 104, As an alternative thereto, the dimensions of the organic layver sequence
133 and of the radistion-emitting region 104, that is to say the average distances L and L' and
the thickness d can be predetermined. for example by the construction or the method for

production of the organic light-emiting diode 1. In this case, the desired enussion characteristic
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cant be made possible by the chiotce of the material for the frst 101 and second elecivode 107
by way of the reflectance R and R therent.

{64651 By wayv of example. the average distances L and L' can be of the order of
magnitude of the wavelength of the electromagnetic radiation generated in the radiation-
emitting region 104, or smaller. If the eleciromsagnetic radiation has a spectral distribution of a
plurality of wavelengths and/or wavelength ranges, the electromagnetic radiation can in this
caze also be characterized by an average wavelength and the dimensions of the orpanic laver
sequence 133, here and hereinafter, can be related to the average wavelength of the
electromagnetic radiation.

[647G] Furthermore, the average distances L, L' can also be less than or equal to half
the wavelength of the electromagnetic radiation. or less than or equal to a quarter of the
wavelength of the electromagnetic radiation, or even less than or equal to an eighth of the
wavelength of the electromagnetic radiation. Furthermore or additionally, the average distances
L and I’ can be greater than or equal to 1/20 of the wavelength of the electromagnetic radiation
or eise greatey than or equal to 1/10.

[6471] Such average distances L and L' can bring about, in conjunction with the partly
reflective first 10} and second electrode 107, the formation of an at least semilaterally reflective
cavity in the radiation-emitting layer sequence. In this case, a photon or wave packet emitied
by an excited state {exciton) in the radiation-emitting region 104 can be reflected at the first
electrode 101 and at the second electrode 107, By virtue of the fact that the average distances
L and L' can be of the order of magnitude of the wavelength of the eleciromagnetic radiation
or smaller, when expressed in a simplified way, a feedback of the emitted wave packet with
the excited state can still be posxible during the emission of the wave packet, such that the
excited state, during the emission of the wave packet, can be influenced by the electromagnetic
field of its "own" reflected wave packet. Depending on the phase angle of the reflected wave
packet, an amplification or aftenuation of the emission of the excited state can thus be made
possibie. In this case, the phase angle can be dependent on the refractive index n of the organic
laver sequence 133, the reflectivities R, R’ of the first 101 and second electrode 107 in
comjunction with the penetration depth of the electromagnetic radiation info the first 101 and
second electrode 107, and also on the distances between the excited state and the first 101 and
second electrode 107 in conjunction with the emission direction of the wave packet. As aresult,

a mode structure which can foster andfor bring about an emission of the electromagnetic
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radiation in specific directions can be formed in the organic laver sequence. Farthermiore. the
thickness d of the radiation-emitting region 104 can also nfluence the formation of emission
pumdes.

{64721 The organic hght-emitting diode 1 can have an emission characteristic of the
electromagnetic radiation gepersted in e radisfion-enutiing region 194, such that the
electromagnetic radiafion is emitted with a first intensity in the divection of the element 185 to
be illuminated and is emitted with a second intensity in the direction of the radiation exit area
174, In this case, the first intensity and the second intensity can be defined at outer areas of the
organic light-emitting diode 1, that is o say, for example, at surfaces of the first 101 o7 second
electrode 107, of a carrier 130, 133, or of an encapsulation laver sequence 164, which face
away from the organic laver sequence 133, "Intensity in the direction” of the element 185 to be
illuminsted and of the radiation exit area 174 can respectively denote, for the first and second
intensities, the respective total intensity into the half-spaces on that side of the organic light-
emitfing diode 1 which faces and respectively faces away from the element 185 to be
illominated.

[6473] In this case. the electromagnetic radiation having the first intensity, which iz
emitted from the orgapic light-emitting diode 1 in the direction of the element 183 to be
illuminated, can ilhuninate the atf least partly non-transparent area 185a to be illuminated. By
virtue of the fact that the area 185a to be illuminated is at least partly non-transparent, at least
patt of the electromagnefic radiation having the first intensity can be reflected in the direction
of the radiation exit area 174 and be perceptible by an external observer thirongh the radiation
exit areg 174, In other words, that can mean that, for an external observer, the area 185a to be
illuminated of the carrier element can be illuminated and thus perceptible i a switched-on
operating state of the organic light-emitting diede 1. This can be the case, in particular, if the
first intensity is greater than the second intensity.

[B474] In this case, such an emission characteristic can be made possible, for example,
by the optical cavity as described above.

[6475] Alternatively or additionally. the first 131 and second elecirode 107 can have
mtually different fransmissivities. I, fir instance, the first electrode 101 is arranged on that
side of the organic laver sequence 133 which faces the element 183 to be iHluminated, and has
a greafter transmussivity than the second electrode 107, it can be possible that the

electromagnetic radiation generated in the radiation-emitting region 104 is emitied with a first
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infensity in the divection of the element 185 to be ithuninated. said first intensity being greater
than the second infensity.

[04761 As au alterpative theveto, the second irdensity van be greater than the first
itensdty. Such an emission characteristic can bre made possible, i o, Iy means of an optical
cavity, for examiple. Alternatively or additionally, by way of exaniple, the second elecivode 107
can be arranged on that side of the organic layer sequence 133 which faces away from the
element 183 to be illuminated, and can have a greater transmissivity than the first electrode
101, Inn this case, it can be possible that the area 1833 to be illuminated is perceptible less clearly
in comparison with the switched-off operating state of the organic light-emitting diode | since
an external observer can perceive the reflected electromapgnetic radiation having the first
infensity and the electromagnetic radiation having the second intensity that is emitted directly
via the radiation exit area of the radiation-emifting arrangement, a8 a superimposition
Furthermiore, in the switched-on operating state, the area 1852 to be illuminated can be no
jonger perceptible at all if the electromagnetic radiation having the first mtensity that is
reflected at the at least partly non-transparent inain surface is outshone in the above sense by
the electromagnetic radiation having the second mfensity.

[6477] Thus, the organic light-emitting diode 1 and the radiation exit area 174 can
appear fransparent in the switched-off operating state and can appear non-transparent or
fikewise at least transparent in the switched-on operating state, depending on the ratio of the
first intensity to the second intensity.

[6478] The organic light-emitting dicde 1 can be embodied such that it is structured for
example in such a way that. in the switched-on operating state. the area 1854 1o be illuminated
i3 perceptible through first regions of the radiation exit area 174 and not through second
regions. In this case, the organic light-emitting diede 1 can, for example. emit electromagnetic
radiation only in partial regions or else emif eleciromagnetic radiation over a large ares. As a
result of such segmented illumination and/or segmented emission of the eleciromagnetic
radiation in the divection of an external cbserver, it can be possible that, for example, different
illumination patterns can be generated or indications or information can be inserted
temporarily. In the switched-off operating state, these patterns, indications and/or information
are aot visible and do not impair the appearance and the perceptibility of the area to be

ilminated.

-B-
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[8479] On acconnt of the adjnstable infensity ratio it is possible, therefore, thal an
observer perceives directly smitted Hght 193, for example only from the organic light-emitting
dinde 1. Furthermore, ¥ i possilide that the chserver percaives principally the ares 1833 to be
itluminated of the glement 183 t0 be Hluminated. This is possible when the glectromagnetic
radiation 193 emitted divectly toward the outside has a lower titensity than the eleciromagnetic
radiation 191 directed onto the area 183a to be illuminated.

[0480] Furthermore, the impression of the area 185a to be illuminated which is
perceived by the observer can also be achieved by an alteration of the wavelength of the light
generated by the organic light-emitting dicde 1 dwring operation. For a particularly realistic
remdering of the area 18352 to be lluminated, however, it may be desirable for the crganic light-
emitting diode 1 1o be a organic light-emiding diode 1 which emits white light and which is
fransparent. One of the organic lighr-emitting diodes 1 described here can be used for this
purpose,

[B481] In conjunction with figure 27, a further exemplary smbodunent of an organic
light-emitting diode 1 described here is explained in greater detail on the basis of a schematic
sectional ilustration. In this exemplary embodiment, in contrast to the exemplary embodimment
in figures 26a and 26b, the first carrier 130 is replaced by an encapsulation laver sequence 160
such as is described here. The organic light-emitting diode 1 is once again a wansparent organic
light-emitting diode |, which preferably emits white light. An electrically switchable optical
element 186 15 arranged betwesn the organic light-emitting diode 1 and the element 155 to be
illominated. By way of example, said electrically swiichable optical element can be an
elecirically switchable diffuser. Said diffuser can have two functional states: firstly it can be
switched to be diffusely scattering, that is to say opaque; secondly the diffuser can be switched
1o be transparent.

[0482] By way of example, the diffuser can be forimed by an electrode pair having
planar, transparent electrode lavers, between which a liquid crystal laver is arranged. By
applving an external voltage, it iy possible to influence the transmission of electromagnetic
radiation through the diffuser in a targeted manner.

[6483] If the electrically switchable optical element 156 is switched to be diffuse, as ix
illustrated in figure 27, electromagnetic radiation 192 geperated by the organic light-emitting
diode 1 is diffusely scattered in the elecwically swiichable optical element 186, To the observer,

therefore, the area w be illmminated can be perceived only in a bhured fashion or is no longer

-Bi-
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percepiible at all. In this way, it is possible for the arrangement of organic hight-enuitiing diode
1, electrically switchable optical element 186 and element 185 to be ilhuninated to be used in
the sense of a lupyinaire for geaersl Hehting,

[6484] When the slectrically switchable optical element 186 s swilkched o be
wansparent, the area 185a 1o be ithuminated is visible,

[0485] In the exemplary embodiment in figure 27, if can be expedient when the area
1854 to be illuminated and the element 155 to be ithuninated are themselves transparent. In this
way. the srrangement constififes & transparent huminaire which can be switched to be diffuse
as necessary. Such luminaires can be used, for example, as changing cubicles, room dividers
or similar elements. Even in the state switched to be diffuse, electromagnetic radiation can still
pass through the switchable optical element 186 and thus through the element 185, In this way,
the organic light-emitting diode 1 with the switchable optical element 186 and the element 185
to be iHuminated serves as a luminaire which emifs on both sides and which is visually
impenetrable.

[6486] Furthermore, it is possible for the elecwically switchable optical element 186 o
be an electrechromic element which can change its color when an external voltage is applied.
In this way, by way of example, the light reflected back from the area $85a to be illuminated
can be dinuned - depending on the magnitude of the applied voltage.

[0487] Gverall, in the case of the exemplary embodiment in figure 27, it is also possibile
for the area 183a to be illuminated to be a muror. In thix case, by means of the electrically
switchable optical element 186, the mirror can be switched from a reflective operating state to
a diffusely scattering and hence illuminating operating state.

[6488] In the case of the exemplary smbodiment in figure 27, it is furthermore also
possible for the electrically switchable optical element 186 w be structured in such a way that
there are regions i1 which no electrically switchable optical eleinent 186 is arranged between
the organic light-emitting diode 1 and the area 183a to be illmminated. In this way, by way of
example, patterns or spatially delimited color shadings can be produced by means of the
elecirically swirchable optical element 186.

[6485] A further exemplary esimbodiment of an organic light-emitting diode 1 is
explained in greater detail in conjunction with figure 28, In this exemplary embodiment. a
wavelength conversion substance 187 is disposed downstream of the organic layer sequence

133 at least in an emission direction. In this case, it is possible - as illustrated in figure 28 - for
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the organie light-emitting diode 1 &0 be a organic higlt-emitting dicde 1 which emits on both
sides, wherein a wavelength conversion substance 187 is disposed downstremn of the organic
light-gmitling diode 1 in both main emission divecions. For different main emission diractions
it 18 possible tix use different wavelength conversion substances 187,

[6496] By way of example, blue light is emuitied in the radiation-emitting region 104 of
the organic light-emitting diode 1. The organic light-emitting dicde 1 which emits on both sides
can then emit white light in one direction and colored light, for example, in the other direction.
In this case, the desired color impression can respectively be set by the choice of a suitable
wavelength copversion substance 187, By way of example. the following wavelength
conversion subsfances 187 are appropriate for thix purpose: garnets of rare earths and of the
alkaline earth metals, for example YAG:Ce™™ furthermore also nitrides, nitridosilicates, sions,
sialoms. ahuninates, oxides, halophosphates, orthosilicates, sulfides, vanadates, pervlenes,
cumarin and chlorosilicates, or mixtures of these substances.

[8491] In the exemplary embodiment in figure 28, the wavelength conversion
substance 187 is introduced nto the first carrier 130 and also the second carrier 131, However,
the wavelength conversion substance 187 can also be applied into a matrix material as a layer
onto an outer area of the first carrier 130 and/or of the second carrier 131, Furthermore, 1t 18
possible for the organic light-emitting dicde 1 to have no or only one carvier and tw be
encapsulated differently. On the basiz of the exemplary embodiment in figure 28, all that is
elucidated in more specific detail ix that the electromagnetic radiation emifted by the organic
light-emitting diode 1 during operation can also be determined or concomitantly determined
by the use of wavelength conversion substances with regard to its color impression.

[6492] Figures 29 and 30 show, on the basis of schematic sectional illustrations,
exemiplary embodiments of organic light-emitting diedes which in each case have a
retroreflector 183,

[8493] A retroreflector is a reflective optical element which, for a large ranpe of angles
of incidence, reflects incident ambient light back substantially in the same direction from which
it comes. To put it another way, a part of a light beam that is incident on the retroreflector 183
and a part of said light beam that s reflected by the retroreflector run substantially parallel In
this case. the angle of incidence is the angle between the incident part of the light beam and the

normal to the surface of a main extension plane of the refrareflector 183.
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[84d94} Tt particulsr, the ncident and reflected parts form an angle of {ess than or eqgual
to 159, preferably of less than or equal to 10°, particudarly preferably of less than or equal w
5% Ap upper Hmit for the augle of incidence 13, for example, greater than or equal o 459,
preferably greater than or equal to 60°, particudarly preferably greater than or equal ts 75
[6495] In this case, the retroveflector 183 preferably exhibits shight scattering. To put it
another way, the incident part of the light beam is reflected back into a narrow, divergent beam
cone. The beant cone has a central axis that runs substantially paraile] to the incident part of
the light beam, that is to say forms therewith for example an angle of less than or equal 1o 15°,
preferably of less than or equal to 107, and particularly preferably of less than or equal to 5°
The beam cone can bave an aperture angle of 5° or less.

[0496] The retroreflection by the refroreflector 183 into a narrow, divergent beam cone
is advantageous if the light beam incident from an external light source - such as a headlight of
a vebicle - ix not intended to be reflected back directly into the external light source, but rather
is intended to be percetved for example by an observer in the vicinity of the external light
source - for instance by the vehicle driver.

[6497] In the exemplary embodiment in accordance with figure 29, the electrodes 101,
187 and also the organic layer sequence 133 are embodied as at least radiation-transniissive,
preferably transparent. In this case, the functional lavers 180 are applied to a first casrier 130,
which can be formed for example by a wransparent filis or with a glass. At all evenix, the first
carrier 130 is preferably embodied in transparent fashion. Purely by way of example, the
organic light-emitting diode 1 m the exemplary embodiment in figure 29 is encapsulated with
an encapsulation layer sequence 160 composed of first encapsulation laver 161 and second
encapsulation layer 162, as described here. Alternativelv, all other encapsulation methods and
combinations of these encapsulation methods as described here are also possible for forming
the organic light-emiding diode 1.

[B498] The organic light-emtiting diode 1 can be, in particuiar, a organic hight-emitting
diode 1 that is trapsparent. emits white light and is embedied in flexible fashion. The organic
light-emitting diode 1 is applied 1o the reworeflector 183 at its outer area facing away from the
organic laver sequence 133, that is to say with the first carrier 130,

[6499] In the present case. the retroreflector 183 is formed froni a reflective plate 182,
into which radiation shaping elements 182 are introduced. By way of example, the radiation

shaping elements 182 are pyramidal depressions. In this case, the radiation shaping elements

B4
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182 can constituie so-called fiple mirrors. To put if another way. eswh radistion shaping
element 182 preferably has exactly three side areas. In this case, the side areas can each form
anangle of approximately 90°, for examnple an-angle of betwesn §5° and ¥5°, with one ansther,
inchusive of the Houts.

[0500] The radiation shaping elements 182 can be impressed into the reflective plate
181, Preferably, the reflective plate 81 conxsists of a reflective metal for this purpose.

[8301] In contrast to the exemplary embediment in figure 29, in the exemplary
embodiment in figure 30 the retroreflector is formed by a part of the first camrier 130, By way
of example, the first carrier 130 is embodied as a transparent plastic film or as a glass substrate.
The radiation shaping elements 182 are situated as depressions on that side of the first carrier
130 which faces away from the organic layer sequence 133. The radiation shaping elements
are coated from said side preferably with a reflective laver, for example a metal laver applied
by vapor deposition.

[8302] Furthermore, a color filter 184 ix dizposed downsireamm of the organic laver
sequence 133, which color filter can be formed for example by color filter particles introduced
into the first encapsulation layer 16l. Furthermore, #f is possible for a color filter 184 as a
separate component fo be disposed dowunstream of the orpanic laver sequence 133 or to be
applied as a separate layer onto the encapsulation laver sequence 160,

[8303] The color filter 184 has a high trapsmission for a first spectral subrange of the
visible wavelength spectrom and high absorption for a second spectral subrange of the visible
wavelength specoum. An intensity maximum of the electromagnetic radiation generated by the
radiation-emitting region 104 during operation lies within the first spectral subrange
transmitted by the color filter 184, As an alternative fo a color filter, it is alzo possible for the
refroreflector 183 iwelf to contamn a wavelength-selective mmror layer for reflecting the
ambient light., which layer reflects the first subrange and absorbs and/or transmits the second
subrange.

[0304] Advantageously. that portion of the mubient light which is reflected back by the
retroreflector 183 to the radiation exit area 174 and is coupled ont from the organic light-
emitting diode 1 produces in this way substantially the same color iropression as the hght
emitted by the organic light-emitting diede 1. Advamtageously. therefore, the organic Hghi-

emitting diode 1 brings about the same color impression mdependently of the operating state.
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[e505] For embodinients in which only the color impression is of importance, the
reiroreflector 183 can in this case also be replaced by any other laver embodied in reflective
fashion, or some other clement embodisd in veflective fashion, which need not bave
refroveflective proparties.

[o506] In conjunction with figures 31A and 318, an exemplary embodiment of an
organic light-emitting dicde 1 described here 15 explained in greater detail on the basis of
schematic sectional illustrations, the organdc hght-emiiting diode comprizing a touch sensor in
this exemplary embodiment. By way of examnple, finctions of the organic light-emitiing diode
1 or of other devices can be controlled by means of the touch sensor.

[6507] In the exemplary embodiment in figures 31& and 3iB, the organic light-
emitting diode comprises a first carrier 130, a functional laver sequence 180 arranged onto the
first carrier, and also a second carrier 131, In this case, the encapsulation of the organic light-
emitting diode can be effected as described here. With that side of the first carrier 130 which
faces away from the functional lavers 154, the organic light-emitting diode 1 ix applied to an
elenient 185 to be illuminated, said element comprising an area 185a to be ilhuninated.

[6508] Figure 31B illustrates the fact that pictorial representations of operating
elements 197a, 197b, 197¢ are applied to the area 1852 to be itiluminated. During the operation
of the organic light-emitting diode, said operating elements can be Hluminated by
electromagnetic radiafion generated in the radiation-emttting region 104,

[8309] A third electrode 193 15 arranged at that side of the second carrier 131 which
faces away from the functional layvers 180. The third electrode 1935 is succeeded by a covering
plate 196. The covering plate can be, for example. a wansparent film. sheet or layer. The
covering plate 196 can serve ax apti-scratch protection. Furthermore, it 15 possible for the
covering plate 196 to increase the light coupling-out of electromagunetic radiation generated in
the organic light-emiding diode 1.

[8310] The third electrode 195 ix electrically conductively connected to a current
somrce 198, which can be operated with DC current or in a pulsed manner. Field lines 195a are
thereby generated by the organic light-emitting diode 1. By way of example, a finger or a pen
that touches the covering plate 196 alters the profile of the electric fleld lines 198a. With the
aid of an evaluation circuit 199, ¥ is possible 1o deternmine the position of the finger, for
exanmiple, and in this way to effect the assignment to the operation of one of the operating

elements 197a, 1970, 187¢.
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{6311} T thds case, it is also possible for some other tonch sensor to be used mstead of
the above-described capacitively operating touch sensor integrated info an orgamic lighi-
emitting disds described heve,

{6512} Such touch sepsors ave for example also described it the documents DE

13332956 Al and DE 10308514 A2, the disclosare content of which is hereby incorporated by

reference.
[#313] Furthermare, i is also possible for the operating elements 197a, 197h, 197c not

to be represented by images on an area 185a 1o be ilhuminated, but rather for the organic light-
emitiing diode 1 to be constructed at least in places in the nwuner of a stimple organic display
suitable for representing stmmple images or piciograms.

[6514] Luminaires 2 are explained in greater detail below. The huninawes 2 can be
huminaires 2 for general lighting such as lamps oy lghts which have further fanctions - besides
their use for general lighting. Thus, the luminaires 2 can firm a concesling screen, noise
protection, protection against raimn or a splash guard, solar protection or the like. In the
hununaires 2 described below, in each case at least one organic light-enutiing diode 1 as
described in copjunction with figures 1 0 31 can be used as lght source. Furthermore,
combinations of the organic light-eniitting diodes 1 described in conjunction with figures 1 1o
31 can also be used as lght source.

[8315] The laminaire 2 described in conjunction with figures 32A to 32G has a walke-
up function besides its function for general lighting. That is to say that the luminaire 2 forms a
light - for example for room lighting, and an alarm clock By means of the wake-up fimction,
a user of the luminaire 2 can be woken up at a time of day that can be set, by means of the
brightness of the luminaire being increased.

[6516] Figure 32A shows an exemplary embodiment of such a luminafre 2 on the basis
of a schematic perspective illustration. In this case, the luminaire 2 is fixed in the manner of a
picture on a wall 204, In this case, figure 32A shows the luminaire 2 in a switched-off operating
stafe.

[6517] The laminaire 2 comprises, for example, an organic light-emitting diode 1 as
explained in greater detail in conjunction with figures 26 and 27, That is to say that the orzanic
light-emitting diode 1 of the luminaire 2 can be transparent and disposed downstream i an

area 185z to be illuminated. The area 1853 to be illuminated of the organic lHght-emitting diode
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I iz, for example, a picture, a poster, wallpaper, tiles or the like. Funthermiore, the area 185a 1o
be Hluminared can be the reflective surface of a mirror.

[0518] As can be ssen from fizure 324, in the switched-odY state of the lupunatre 2, the
area 1853 to be illuminated is vistble through the ransparent layers of the organic ight-emitting
divde 1.

[#319] Figure 32B shows the huninaire 2 in a switched-on operating state. In this
operating state, the area 1833 to be illupiinated s no longer discernible. This can be achieved,
for examiple, by utilizing an optical cavity, as described in conjunction with figures 26A and
26B. Furthermuore, this can be achieved by means of an electrically swiichable optical element
186, as described for example in conjunction with figure 27, The luminaire 2 therefore has at
least two operating siates: in a first operating state, the area 1835a to be illuminated is
discernible; in a second operating state, the luminaire 2 serves only for general Hghting.
[8520] An exemplary embodinent of the luminaire 2 is explained in greater detail with
reference to the basic schematic diagram i figure 32C. In this case, the luminatre 2 comprises
the organic light-emitting diode 1 and also a driving device 201. An activation time for the
luminaire 2 can be set by means of the driving device 20} . Said activation time can be a desired
wake-up time 11, for example.

[6521] It is possible in this case for the driving device 201 w regulate only two
operating states of the organic Hehi-emitting diode 1. Thus, by means of the driving device
201, the organic light-enutting diode 1 can be switched from the switched-off operating state
into the switched-on operating state with maxinnun light mtensity Imax at the desired walke-
up time tl.

[6522] In another embodiment of the luminaire 2, as explained with reference o the
graphical plot in figure 32D, however. a slow, continuous increase in the Hght intensity Tup to
the maxinnun Heht intensity Imax takes place at the wake-up time 11,

[#523] In this case, 1t can be seen from the graphical plot in figure 32D that the light
intensity zenerated by the orpanic light-emitting diode 1 assumes a finite valze as a result of
the organic light-emitiing diede 1 being switched on at the wake-up time 11 and rises slowly
from there. Such a rise can take place, for example, by means of a correspondingly slow
increase in the current intensity with which the organic light-emitting diode 1 ix operated.
Furthermore, it is possible for the light intensity 1 to be increased by means of pulse width

modulation. A combination of these two possibilities can also prove to be advantageous.
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[8524} An alternative possibility for slowly increasing the Hght intensity Iis described
i greater detail with reference to the graphical {llstration in figure 32E. Here, starting from
the wake-up time {1, the light intensity I i» increased in steps, the lght intepsity in each cass
being kept constant for certain time wmtervaly 12,

[6525] Orverall, the temporal profiles of the lght mtensity as described in conpmnction
with figures 32D and 32E enable the user of the luminaire to be woken up particularly genty.
The light intensity mcreases from a light intensity I=0 up to a light intensity Iinax over a time
period of 5 minutes. for example.

[6526] In this case, the light intensity Imax is preferably at least 1000 od, particularly
preferably at least 3000 cd. In the extreme case it is possible for the light intensity Imax to be
10 000 cd.

[6527] Such high light intensities are possible in particalar with the phosphorescent
emitter materials described in conjpuaction with figures 1 to 6. On account of their high
efficiency. these materials allow particularly bright light to be generated. A possible temporal
delay of the radiation emission by said phosphorescent emitter materials is not of importance
in the case of the luminaire 2 in accordance with the exemplary embodiments in figures 32D
and 32E, since the light intensity I is intended o be increased relatively slowly.

[6528] By way of example. the luminaire 2 can comprise an organic lighi-emitiing
diode 1 as described in conjunction with figure 3. The organic hght-emitting diode 1 then
preferably emits white light.

[6529] An exemplary embodiment of a luminaire which can be controlled andior
regulated in different ways by the user is described in conjunction with figure 32F. Firstly, the
luminaire 2 can comprise operating elements 197 for exaniple in the region of a corner of the
luminaire. The operating elements 197 can be operated by the user by means of a touch sensor,
for example, as described in conjunction with figures 314 and 31B. That is to say that the
fuminaire 2 comprises, for exanyde, an organic light-emiting diode 1 with a capacitively
operating touch sensor.

[6530] Alternatively or additionally. it is possible for the huninaire 2 to be operated by
means of a remote control 202

[6531] By means of the operating elementx 197, the operating state of the huninaire
can be set, for example. Thus, the desired wake-up tiime can be predeterinined by means of the

operating elements 197 and/or the remote conftrol 202, Furthermore, the operating state of the
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tamingive can be selected by means of the operating elements 197 andfor the remote contral
202. By way of example, the luminaire 2 can thereby be switched from the switched-off
operating state, in which the area 183a o be Hluminated is visible, 1o 2 uminous operating
state, in which the luntinawe 2 serves for room lighting.

[6332] A farther exemplary embodiment of & luniinaire described here i explained in
creater detail in conjunction with the schematic Hlustration in figure 32G. In this exemplary
embodiment, the organic light-emitting diode 1 of the luminaire 2 is subdivided o a
multiplicity of segments 203. The segiments 203 are individually drivable functional layers 180,
which can differ from one another, for example by virtme of different emitter materials.
Furthermore, the segments can be individual organic Hight-emitting diodes 1. Such a luminaire
2 makes it possible to realize, alongside or as an alternative 1o a temiporal profile of the lght
infensity 1, also a temporal profile of the color locus and/or of the colar temmperature T.

[8333] By way of example, firstly warm-white, reddish light having a color temperamire
T of approximately 4000 K can be generated at the wake-up time tl, wherein, for example,
segments 203 that generate a reddish white light are principally operated.

[6534] In the temporal profile, it is then possible for the color temperatuire to rige up fo
a maxiipum color temperature Tmax of approximately 25 000 K. At this color temperature,
cold, bluish, white light is generated by the organic light-emitting diode 1 of the luminaire 2.
[#335] In this way, therefore, the lpinaire 2 is desizned to generate white light having
color terpperatiwres T of af least 4000 K 1o at most 25 000 K, wherein the light intensity T can
simulfanecusly rise from 0 ¢d to 10 000 cd. In the temporal profile, therefore, a sunrise in time
lapse is stinulated by the luminatre 2. In this way, the luminaire 2 enables the user of the
luminaire to be woken up particularly naturally and gently.

[6536] In figures 32H and 325 owo possibilities for temporally varving the color
temperature T are illustrated graphically on the basis of graphical plots. In this case. the color
temperature T can be increased from TO approximately 4000 K to Toiax approximately 25 040
K continuously (see figure 32H) or in steps {zee figure 321). The increase in the light intensity
I as described in conjunciion with figures 32D and 32E can simultaneously be effected.
[6537] {Overall. exemplary embodiments of a luminaire which also comprises a wake-
up function besides its function for general lighting are described in conjunction with figures
32A to 32E. The organic light-emitting diode 1 of the huminsire 2 can be embodied in

fransparent and flexible fashion. The huminaire can be suitable for generating white light having

G-
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different color temperstures and can be provided for generating lght having different color
temperatores and light intensities. Behind the organic Heght-emitting diode 1 of the lnminaire 2,
an area 1853 {0 be illununated van be amranged, which can be exchanged by the user. In this
way, the funtinaire 2 can be combined with any desired posters, wall riles, pictirss, mlros or
the hike, which allows particularly diverse wse of the huninaire. In this case, the lominaire 2
contains at least one organic light-emitting diode 1 as dexcribed in greater detail in conjunction
with figures 1 to 31, or an wrzapic light-emitting diode 1 that consfitutes a combination of the
organic light-emitting diades 1 described in conjunction with figures 1 to 31.

[6538] A further exemplary embodiment of a luminaire 2 described here is explained
in greater detail in conjunction with the schematic illustrations in figures 33A to 33D,

[6539] Figure 33A shows, on the basis of a schematic perspective illusiration, a further
exemplary embodiment of a luminaire 2 described here. In this case, the lnminaire 2 forms
jarge-area room Hghting that can be utilized as part of a shower cubicle 215, That is to say that
the luminaire 2 performs a double function: firstly it serves as a light for general lighting, and
secondly it constitutes a splash guard.

[6546] In thix case, the luinineire 2 is emissive on both sides, such that electromagnetic
radiation 190 from the luminaire 2 can be directed into the interior of the shower cubicle 215,
Furthermore, electromagnetic radiation 191 is emitted in opposite directions from the shower
cubicle into the room to be illominated.

[B541] An exemplary embodiment of a luminaire 2 which can be utilized as part - for
example as a boundary wall - of a shower cubicle 215 is explained in greater detail in
conjunction with the schematic sectional illustration in figure 33B. The huninaire 2 comprises
at least one organic light-emitting dicde 1 as explained in greater detail in conjunction with or
in the combination of figures 1 to 32

[6542] In this case, the organic light-emitting diode 1 comprises a first carrier 130 and
alzo a second carrter 131, which are arranged parallel or substantially parallel to one another.
First carrter 130 and second carrier 131 are preferably each formed from a radiation-

transinissive material. In this case, first carrier 130 and second camvier 131 are not necessarily

~

transparent; it is sufficient if one of the carriers. or both carriers, is or are embodied as diffusehy
radiation-transmissive, for example. In this case, the functional layvers 180 of the organic light-
emitting diode need not necessarily be embodied in iransparent fashion: it is sufficient if the

functional lavers 180 are emissive on both sides.

5.
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[6543] A first andior second camrier 130, 131 embodied in diffuse fashion has the
advantage in this case that the luminaire 2 slso fanctions as & concealing screen of the shower
cubicle besidey ity properties for lighting and for a splash guard. First carrier 130 and second
carriey 131 can, for examiple. be formed with an opalescent glass or consist of an opalescent
glass. Furthermore, B is possible for at least one of the two carriers to have a suwrface siruchiring
or 3 patterning which - in addition to light scattering - can also serve for the artistic decoration
of the ower area of the huninaire 2 andfor for beam divecting of the electromagnetic radiation
194, 191,

[6544] First carrier 130 and second carrier 131 cas be embodied as planar plates.
Furthermore, it is possible for the carriers - as tllustrated in figures 33A and 33B - to be bemt
in the manner of a cylinder ateral surface segment and for the huninaire 2 thus o have curved
radiation exif areas 174

[8545] The functiopal layers 180 of the orgasic light-emitting diode 1 can be
encapsulated, in the cavity formed by the first carrier 130 and the second carrier 131, by means
of the carriers 130, 131 and a connecting means 140 arranged margmmally. Furthermore, other
techniques for encapsulating and sealing the functional lavers 180, as described for example in
comjunction with figures 7 to 20, are also possible. Furthermore, combinations of said sealing
and encapsulation technigues are also possible.

[#546] In this case, the use of an organic Hghi-emitting diode in a bathroom makes
stringemt requsirenients of the hermetic sealing of the organic light-emitting diode 1. The organic
light-emitting diode 1 has to withstand a room climate having high air mmidity and relatvely
high temperatures for long fimes.

[6547] Figure 33C, fur example, shows a schemafic sectional illustration of an
exemplary embodiment of the luminaire 2 in which such a good hermetic sealing can be
achieved particularly efficiently. In this case, the sealing by means of the first carrier 130 and
the second carrier 131 and also the connecting means 140 is combined with an encapsulation
of the finctional layers 180 by an sncapsulation laver sequence 160, That is to say that the
organic light-emitting diede 1 has z double encapsulation in this case: first, it is protected by
the carriers 130, 131 and the cospecting means 14, and secondly by the particularly
impermeable sncapsulation laver seguence 160. Thiz enables particulatly efficient
encapsulation of the huninawe and therefore use m a bathroom in conjunction with long

fifetimes of the huninaire 2.
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[0348] The connecting means 140 can be, for example, a glags solder or a glass e
material, which is led in a frame-like manner around the fimctional lavers 180 and also the
encapsulation layer sequence 160,

{65491 Furthermore, one of the further encapsulation ledhmiques described
conjnnction with fignres 7 to 20, such as, for example, 8 diffusion barrier or s thin-film
encapsulation, can be used for encapsulation purposes.

[B8350] In conjunction with figare 33D, a further exemplary embodiment of the
lminaire 2, in which the organic light-emitting dicde 1 is well protected at least against splash
water from the shower, ix explained on the basix of a schematic sectional illustration. In this
exemplary embodunent, the organic light-emitting diode 1 is applied to the outer area of a
radiation-transmissive plate 208 that faces away from the shower.

[6551] The organic light-emining diode 1 can then be. for example. a flexibly
embuodied organic light-emitting diode 1 which emits on both sides. Such a organic light-
emitting diode 1 can have a flexible filim ax carrier. Furthermore, it is possible for the erganic
light-emitting diode 1 to be applied to the ounter area of the radiation-transmissive plate 205 in
the sense of a transter.

[6552] Overall. applying the organic light-enutfting diods 1 to an ounter area of the
radiation-transniissive plate 205 enables the organic Hghy-enufting diode 1 to be rapidly
removed and thus rapidly exchanged. Therefing, the demands with regard to encapsulation that
have to be placed on such a light-emitting dinde 1 are not as siringent as in the case of
luminaires in accordance with figures 33B and 330, for examyple. That is to say that i the
exemplary embodiment in figure 33D, the hifeume of the organic light-emitting diede 1 does
not limit the lifetime of the shower cubicle, vather the erganic Helv-emitting diede 1 can be
replaced by a new organic light-emitting diode 1 after it has been damaged.

[6553] In the exemplary embodiments in fignres 33810 33D, the organic light-emitting
diode 1 of the luminaire 2 is illustrated as a large-area organic light-emitting diode 1. However,
the organic light-emitting dicde 1 can also be divided into a multiplicity of segments 203, which
can be suitable, for example, for generating electromagoetic radiation having differing
wavelenpths. Furthermore, i is possible for the luminare 2 to comprise a multiplicity of
organic Hight-emitting diodes 1 which, for example, can each have a conunon first carrier 1360.
In order to form the organic layer seqguence 133 and also the electrodes 101 and 107 of the

organic light-emiding diode 1, it is possible fo use, for example, the materials described in
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conjunciion with figures 1 to 6 and the laver constructions described in conjunction with said
figures. Overall, therefore, the orgamic lght-emitting diede 1 can be - depending on the
embodiment ~ a organie light-einitting diode 1 dhat is transparent, smits on both sides, smits
white light, andior is flexible.

[6554] A further exemplary emibodiment of a foninaive 2 described here is explained
in greater detail in conjunction with the schematic illustrations in figures 34A to 34C. In this
exemplary embadiment. too, the luminaire 2 constitates large-area room lighting and also part,
for example the wall, of a shower cubicle 215

[6555] To supplement, for example, the exemplary embodiment described
comjunction with figure 33C. the luminaire 2 has, in addition o the at least one organic light-
emitting diode 1, a1 least one second light spurce, which 1s embodied as a light-emitting diode
210 1n the present case (in this respect, of. figure 348, for example). The light-emitting diodes
210 are arranged for example at the top area andfor the bottom area of the second carrier 131,
However, they can also be applied on the top and/or bottom area of a radiation-transniissive
plate 205, as described in conjunction with figure 33D. Generally, af least one inoreanic light-
emitting diode 210 can be arranged af a side area of a radiation-transmissive carrier of a
raidiation-transimissive plate, wherein the carrier or the plate can serve as a large-area optical
waveguide for electromagnetic radiation generated by the light-emitting diode.

[B#356] As explained in conjunction with the schematic sectional tllustration in figure
34C, the second carrier 131 forms for example an optical waveguide for electromagnetic
radiation 192 generated by the light-emitting diodes 210, In this case, a reflective laver or
coating 211, which is transmissive to electromagnetic radiation 190 generated in the organic
laver sequence 133, ix preferably applied to the inner side of the second carrier 131 facing the
organic laver sequence 133. By contrast. the reflective layer 211 is embodied such that it is
reflective for electromagnetic radiation 192 generated by the light-emitting diodes 210. In this
caze, the reflective layer 211 and/or the second carrier 131 can bave structurings that allow the
electromagnetic radiation 192 to be distributed as uniformly as possible over the entire area of
the second carrier 131. The second carrier 131 therefore serves as a planar optical waveguide
that permits the electromagnetic radiation generated by the inorganic light-emitting diodex 2190
i be emitted homozeneously into the interior of the shower.

[6557] The light-emitting diodes 210 are preferably inorganic light-emitting diodes

suitable for generating 1TV radiation, infrared radiation andfor visible light. In this case, it is

-5
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possible for the luminaire fo comprise hght-emitting diodes 210 for penersting infrared
radiation and also UV radiation sad/or visible light.

[6558] The luminaire 2 can comprise, for axamyple, an operating mode in which infraved
radiation 192 is genwrated by the light-enntting diodes 2140, Said infrared radiation 15 conducted
by the second carrier 131 and the reflective laver 211 inio the intertor of the shower cubicle,
where it 1s used firstly for warming a user; secondly, the radiation can be used for faster dryving
of the shower cubicle after the shower cubicle bas been used.

[6559] In a further operating state, only the light-emitting diodes 210 of the luminaire
2 which emit UV hight are activated. In this operating state, the emitted radiation 192 is used
for tanning a user andfor for disinfecting the shower after the end of the use thereof

[6560] In a third operating state. light-emitting diodes 210 that emit infrared light and
UV light can be operated simultaneously, as a resull of which combinations of the functions
mentioned are possible. Furthermore, it is also possible for the luminaire 2 to comprise organic
light-emitiing Jdiodes 1 that are suitable fiwr generating infrared radiation. Suitable emitier
materials are described for example in conjunction with figures 1 to 6.

[6561] Furthermore, it ix possible for the luminaire to generate, at least during the
operation of the shower, white light with which, depending on the water temiperature, red light
components {for hot water) or blue light components (for cold water) are admixed for example
by means of corresponding inorganic light-emitting diodes 21 ¢ or organic light-emitting diodes
i

[6562] Finally, exemplary embodiments are possible in which, during the operation of
the huninaire 2, color profiles of the emitted light are generated or a desired color temperature
can be set. This can be realized for example by mieans of corresponding organic light-emitting
diodes 1 andfor inorganic lHeht-emitiing dindes 210

[6563] Ovesall, the lominaire 2 described in conjunction with figures 33 and 34 realizes
patticularly variable, large-area room lighting that simultaneously serves as a splash guard in
a shower. In this case, the light color, the light temperature and also the light intensity can be
adjusiable according to the user's wishes. Furthermore, the huninaire 2 can serve as an indicator
device for the water femperature, as a resull of which, by way of example, it is possible to

prevent use of the shower at excessively cold or excessively hot water temperafures.
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[0564] Furtherntore, it 15 possible for the lght functions such as color. colme
temperature and/or color infensity to be changed temporally, as explained in greater detail for
example in conjunction with the luminaire in accordance with fizures 324 10 321

[0565] In conjuncticn with figare 35 an explangtion i3 given, with referemnce to a basic
schematic disgram, of the fact that the huminaire 2 can be operated by means of operating
elements 197 that are addressed by means of a touch sensor. For this purpose, i is possilie to
use a touch sensor as explained i greater detail for example in conjunction with figures 31A
and 31R. In this case, the operating element can be accessible both from the inner side of the
shower and from the outer side of the shower.

[6566] Furthermore, it ix posstbie for not only the light function of the luminaire 2 bag,
for example, also the mixing fhncet of the shower and hence the water temperature and the
water strength to be regulated by means of the operating element 197,

[8367] On the other band, it 15 also possible, however, for, for example, the color of the
emitted hHght of the luminaire 2 fo be regulated by means of the mixing fascet during the
operation of the shower. That is to say that, by way of example, the color of the light emitted
by the luminaire 2 can be adapted by means of the setting of the water temperature.

[6568] A further exemplary embodiment of a luminaire 2 described here is explained
here i greater detail in conjunction with the perspectively schematic ilhustration in figiwe 30.
In this exemplary embodiment, the luminaire 2 is accorded a double function:

[8369] Firstly, the luminaire 2 serves for general lighting. By way of example, it can
constitate the main light in a bathroom.

[6570] Secondly, the huninaire 2 comprises a shower head for a shower.

[6571] That 1s to say that firstly the luminaire 2 emitz electromagnetic radiation 180,
191, and secondly the huninaire 2 distributes water via the shower head 220. In this case, the
luminaire 2 can be suitable for emitting electromagnetic radiation 190, 191 having different
electromagnetic wavelengths simmltaneously or successtvely. For this purpose, the luminaire 2
can comprise, for example, a plurality of organic light-smitting diodes 1 suitable for generating
electromagnetic radiation having mwually different wavelengths. The luminaire 2 can then
emit light of different colors for example simultaneously or sequentially. Furthermore, the
luminaire can be suitable for emitting white light. For this purpose, the luminaire can comprise
one or a plurality of organic lieht-emitfing diodes 1 which each emit white light during

operation. Furthermore, it is possible for the luminaire 2 only o emit light of a single color.
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For this purpose, the luminaire can comprise one or 4 phivality of organic lght-emitting diades
1 which each emit colored light, for examiple green or red light, during operation.

[057%} An exemnplary embodiment of a lnmipaire 2 conymising a shower head 220 is
described in grester detadl in conjunchion with the achematic plan view i figure 374 and also
the schematic sectional illnsiration i figure 37R.

[3373] The luminaire 2 copiprises the shower head 220, The shower bead 220 can be
embuodied for example as circular, square or in some other shape i the plan view. The shower
head 220 can be, on the one hand, the shower head of 3 handheld shower unir, said shower head
having a dameter D of at least 3 cm and at most 20 cm. Furthermore, it is possible for the
shower head 220 1o be a large-area shower head having, for exaniple, a diameter D of at least
50 cm, preferably at least 80 coy, particularly preferably at least 100 cmi. Such a shower head
220 is then preferably fitted directly to the ceiling of a bathroom, for example. Water 222 from
such a shower head 220 falls like rain from a relatively large height and in a manner distributed
over a relatively large area onte the user of the luminaire 2.

[6574] In this exemplary embodiment. the shower head 220 comprises at least one
organic light-emitting diode 1 suitable, for example, for emitting white light 194, For this
purpose, the arganic Hght-emitting diode 1 can have a laver construction as described in greater
detail in conjunction with figures 1 to &. Furthermore. the organic light-emitting diode has an
encapsulation as explained in greater detail in conjunction with figures 7 to 20. Combinations
of the layer sequences described in the figures and of the encapsulations described in the figures
are also possible.

[6575] By way of example. the organic light-emitting diode 1 has a double or wiple
seal. Thus, the organic light-emifting diode 1 can be sealed by means of a first carrier 130, a
second cartier 131 and also a connecting means 140, Furthermore, the organic light-emitting
diode 1 can comprise an encapsulation layer sequence 160. Qverall, a pasticularly good
encapsulation is preferably chosen for the organic light-emitting diode | since the organic light-
emitting dinde 1 is in direct contact with water 222 af least n places. That s to say that, for
example, at least one of the carriers 130, 131 is wetted with water 222 dwring the operation of
the shower head 220 of the huninaire 2.

[6576] The huminaire 2 comprises the shower head 220, which has a passage opening
224, by which said shower head is connected 1o the water supply. Water 222 passes into the

~§

shower head 220 via the passage opening 2234, The water 222 flows around the organic Hght-

SDC EX. 1014 - 110/361



PICTIV 3.3F-001 CCC

emitiing diode 1 at the outer areas thereof and 1n his way passes to the cover plate 223 of the
shower head. The cover plate 223 has openings 221 throngh which the water 220 can pass from
the shower head.

[0577] In this exemplary enibediment, the cover plate 223 is in this case embudied as
radistion-transoussive, Tor example wansparent. Electromagnetic radiation 190 from the
organic light-emitting diode 1 can leave the cover plate both through the openings 221 and
through the other. non-water-pervious regions of the cover plate 223,

[6578] Overall, the orzanic light-emitting diode 1 is integrated into the shower head
220 in the exemplary embodiment in figwres 374 and 37B.

[6579] In conjunction with figure 3R, a further exemplary embodiment of a huninaire
2 with shower head 220 as described here is explained in greater detail with reference 10 a
schematic sectional tHustration. In this exemplary embodiment, in contrast fo the exemplary
embodiment in figures 37A and 37B, the organic lighi-emitiing diode 1 is divided into
segiments 203, In this case, light having mwtually different colors is eiitted in the segments
203 during the operation of the organic light-emitting diede 1.

[6580G] The segments 203 are jointly encapsulated for example by a conunon carrier
pair 134, 131 and a connecting means 140 aranged marginally and in frame-like fashion. The
segments 203 can furthermore be sealed jointly, or each segment can be sealed by tiself] by
means of an encapsulation layer sequence 160. The segments 203 can be individually drivable,
such that light of different colors can be generated sinmltanecusly or sequentially. Alongside
the described segmentation of the organic light-emitiing diode 1, however, it 15 also possible
for the luminaire 2 to comprise a phurality of organic light-emitting diodes 1 suitable for
generating Hoht of nwtually different colots.

[6581] As a further, optional difference with respect to the exemplary embodiment
explained in greater detail in conjunction with figures 37A and 37B, the cover plate 223 of the
shower head 220 can in this case be embodied as non-radiation-transpiissive. That is to say that
electromagnetic radiation 190, 191 can then leave the shower head 220 only together with the
water 222 through the openings 221. In this case, the water jets 222 that leave the shower head
220 can serve ay a kind of optical waveguide for the electromagnetic radiation 190, 151
generated in the segments 203 of the oroanic light-emitting diode 1.

[6582] That is to say that, during operation, the shower head 220 can emit differently

colored water jets 220 at different locations. The non-radiation-transmissive embodiment of
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the cover plate 223 can resull in g particwdarly good separation of the different light colors. By
way of example, with the shower head 220 it is possible in this way to produce a shower of
water which I8 stimilar in appearance to a rainbow when viewed from a distance.

[05831 In conjunction with figure 39A, a further sxemypdary empbodiment of & luminalrs
2 described hiere is explamed i greater detail with reference to & schematic sectionsl
illustration. Figure 39B shows a schematic plan view of the laminaire 2 from that side of the
shower head 220 which faces away from the openings 221,

[6584] In this exemplary embodiment, the organic light-emitting dinde 1 is provided
with the passage opening 224, which is arranged for example at a central location through the
organic light-emitting diode 1. That is to say that the orzanic light-emitting diode has a bhole
through which water is flushed during the operation of the shower head 220 of the huminaire 2.
[6585] Atthe edges 2243 of the passage opening 224, the organic light-emitting diode
I can be sealed for example by mieans of a glass solder or a glass it as connecting means 140
Furthermiore, the connecting means 140 can be provided with an encapsulation laver sequence
160, which additionally seals the connecting means. Such a construction is explained in greater
detail bv way of example in conjunction with figures 14B and 18.

[6586] The functional layvers 180 of the organic light-emitting diode 1 can additionally
once again be sealed by an encapsulation layer sequence 166, a diffusion barrier 153, a thin-
film encapsulation 154, a resist laver 150 or further measwres.

[#387] Water 222 passes through the passage opentng 224 info a gap aranged between
the cover plate 223 of the shower head 220 and the oreanic hght-emitting diode 1. The cover
plate 223 once again comprises openings 221 through which the water 220 can pass. In this
case, the cover plate 223 can be smbodied ax radiation-transpussive, then tfransparent for
example, or non-radiation-transmissive. The organic light-emitting diode 1 can emit white
light, colored light or light of different colors - as explained for examiple in conjunction with
figure 38.

[D388] In comparison with the exemplary embodiment iy fignwes 37 apd 38. i the
exemplary embodiment of figure 39, only the underside - facing the cover plate 223 - of the
organic light-emitiing dicde 1 and also the side areas of the vrgapic light-emitting dinde 1 i
the region of the edge 224 of the passaze opening are directly exposed to the water 222, On the

other hand, in order to encapsulate the organic light-emitting diode 1, special ¢arriers 136, 131

SDC EX. 1014 - 112/361



PICTIV 3.3F-001 CCC

having a passage opening 224 have to be provided. This can make 1 more expensive to produce
the huninaire 2 as explained in conjunction with figures 39A and 39B8.

{65891 I copjunction with figures 40A and 408, the driving of the lumivaire 2 is
explained i greater detail with refersnce to schamatic flustrations.

[6590] Figure 40A schematically shows a nixing fancet which can be used to set the
water temperature TW by means of a rotary movement of the faucet 22a. In this case, it is
possibie for the color, that is to say the color locus O and/or the color temperatiwe T, of the
light emitied by the organic light-emitting diode 1 simultaneously to be set by way of the water
temnperature TW, Furthermore, it is possible for the setting of the color locus G andior of the
codor temperature T to be effected by means of a translational movement of the mixing fancet.
Overall, the mixing faucet 225 described in conjunction with figure 40A is therefore used m
exemplary embodiments of the lnminaire 2 in which the color locus and the color temperature
of the light generated by the organic light-emitting diode 1 can also be set by means of the
mixing taucet of the shower.

6391} Furthermiore, it is also possible for the shower head | to be driven by means of
tonch-sensitive operating elements 197 ax explained in greater detail fir example in
conjunction with figure 35, Said operating clements can be integrated as fouch-sensitive
organic light-emitfing diedes, for example, into a wall file, a tile or into a shower cubicle. In
particular, the luminaire 2 with shower head 220 can alse be combined with the luominaire 2
embuodied as part of a shower cubicke 215, That s to sav that the exemplary embodiments
described in conjunction with figures 33 w0 35 can be combined with a huninaire 2 m
accordance with the exemplary embodiinents in figures 36 to 40 in one and the same shower.
[6592] Figure 40B shows, on the basis of a schematic illusiration. a further possibility
for driving the huminaire 2 as explained in greater detail in conjunction with figures 36 to 3%
By way of example in a manner supplementing a mixing faucet 225, for dviving purposes it is
possible to use the regulating device 226, by means of which a specific shower program can be
preset. By way of example. a tepiporal profile of the water temperature and also of the light
emitied by the luminafre 2 can be preset by means of the shower program.

[6593] In this case, a luminaire 2 with shower head 220 and at the same time a luminaire
2 with a showsr cubicle 215 can be driven. In this case, water temiperafiwe, pressure of the
water jei, color temperature and/or color locus can be changed in a manner coordinated with

one another by the regulating device 226 in temporal succession. By way of example, in this
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case a simufated sunrise as deseribed in conjunction with figures 32H and 321, can be simulated
by the humnaire 2, wherein at the same fime for example the water temperatnre is increased or
decregsad contiously or in steps.

[059471 A further exemplary smbodimend of 8 Tumineire 2 described bere is explained
i greater detail in conjunction with the schematic illnstrations in figures 414 o 41D In this
exemplary embodiment. the luminaire 2 comprises the functions of a mirror, a light for general
lighting and also a display device for simiple graphical elements.

[6395] In this case, figore 41A shows a first operating state of the luminaire 2. In this
operafing state, the luminaire 2 is not actively radiation-generating. The huminaire 2 appears
like a normial mirror that reflects back electromagnetic radiation 191 impinging on it. Such a
huminaire 2 can be used for example as a bathroom mirror or wardrobe mirror.

[6596] A second operating state of the luminaire 2 is illusuated graphically m
conjunction with figure 41B. In this operating state, the luminaire 2 serves as a light for general
lighting. In this operating siate, the luminaire 2 principally eintis electromagnetic radiation 150
that is generated for example by an organic light-emitting diode 1 of the luminaire 2 during the
operation of the luminaire. The huminaire 2 does not serve as a nurror in this operating state.
That is to say that electromagnetic radiation 191 tmpinging on the luminaire 2 externally iz in
this case outshone by the generated electromagnetic radiation 190,

[8397] A thud operating state of the luminaire 2 is illustrated schematically in
conjunction with figure 41C. In this operating state, pafierns 230 are represented by the
lminaire 2. Farthermore, the luminaire 2 can reflect impinging eleciromagnetic radiation 191
and/or actively emit electromagnetic radiation 190. The fact of whether the huninaire 2 has
recognizable reflective properties. that is to say whether electromagnetic radiation 191 that
impinges on the luninaire 2 is reflected by the Istter in a manner perceptible to the user, is
dependent on the lght intensity with which electromagnetic radiation 190 is actively generated
by the luminaire 2. The light intensity of the electromagnetic radiation 19¢ that is actively
zenerated by the laminaire 2 can be set for example by means of the current intensity with
which the luminaire 2 is energized.

[6598] In copjunction with figire 41D, an exemplary embodiment of a luminaire 2
which bas the operating states described in conjunction with figures 414 to 41C is explained

in greater detail with reference to a schematic sectional illustration. In this case, the
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construction of the lununaire 2 is similar to the construction of the organic Light-emitang diode
1 explained in greater detail in conjunction with figure 27

{65991 In this case, the luminaive 2 comnprises 4 framsparent organic light-emitting diode
1. The transparent organic Heght-emdtting diode 1 can comprize fipctionatl layvers 180 atranged
hetween a first carrier 130 and a second carrier 131, Preferably, the organic light-emifting diode
I comprises a radiation-smitfing region 164 suitable for generating white light. The organic
light-emitting diode 1 emits electromagnetic radiation 190 from its two main areas.

{6600} Any exemplary embodiment and also any combination of exemplary
embodiments described in conjunction with figures 1 to 6 can be used for forming the organic
laver sequence 133, Preferably, embodiments as described in conpnction with figures 7 to 20
or combinations of said embodiments are used for encapsulating and hermetically sealing the
organic light-emitting diede 1. All that is unportant in the exemplary embodiment of the
fupunaire 2 m figure 41D is that the organic light-emitting diode | is embodied in fransparent
fashion.

{6601 ] The himinaire 2 furthermore comprises an area 183a to be illuninated of an
element 185 to be illuminated. The element 185 1o be illuminated is a mirror, and the area 185a
tx be illununated constitutes the reflective surface of the mimror.

[B602] An electrically switchable oprical element 186 is amranged in a structured
manner between the organic light-emitting diode 1, that is to say between the first carrier 130
and the illumninating swrface 183a. In the present case, the electrically switchable optical
element 186 forms the pattern 230 to be represented. However, it iy also possible for the
elecirically switchable optical element 186 to be a negative image of the patiern 230 to be
represented. A transparent material 188 formed from a transparent plastic or glass, for example,
is arranged at locations where no electrically switchable optical element 186 is situared between
element 185 to be illuminated and first carrier 130. That is to say that the space between the
organic light-emitting diode | and the area 185a to be lluminated is filled with the transparent
material 188 and the elecirically switchable optical element 186.

[6603] The elecirically switchable optical element 186, then, has two operating states.
for example: in a first operating state, the electrically switchable optical element 186 is
transparent, In this operating state, the luminaire 2 can, asx shown in figure 41A, be operated as

a mirror or, as ithustrated in figure 41B, be operated as a light, no pattern 230 being discernible.
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[8604}] On the other hand, the elecivically switchable optical element 186 has at least
one second operating siate in which, for electromagnetic radiation 190 generated by the
taminaive, satd elecirically switchable optical element is either abzorbant, attenuating or acts
as 3 color filter. In this way, iu this operating state, a pattern 230 can be generated by
ilhunination of the structured, elecirically switchable optical element 186

[8605] Depending on the embodiment of the electrically switchable optical element
186, the pattern can appear dark - for exaniple black - or colored. The electrically switchable
optical element 186 is an elecwochromic element, for example, such as is also used in
electrically tintable glass panes.

[6606] As already described in conpunction with figures 26 and 27, the proportion of
the electromagnetic radiation 190 which passes directly from the luminaire toward the outside
without in the process previously reaching the area 183a to be illuminated can be set by means
of an optical cavily. In this way, the manufacturer of the huninaire 2 can preset the confrast
with which the pattern 230 is intended fo appear in the third operating state.

[6607] In conjunction with figures 424 w 42C, an explanation is given, on the basis of
schematic illustrations, of the fact that the huminaire 2 can be operated with a touch-sensitive
operating slement 197. By way of example. by means of translational movemenis of the hand
on a region of the second carrier 131 of the organic light-emitting diode 1, it is possible to
change the operating state or tor increase or decrease the brightness of the emitted light (see
figures 424 and 42C).

[6608] By means of tapping. as illustrated schematically in figure 428, on the operating
element 197, it is possible, for example, for the luminous function to be switched off and on,
that is o say for switching between the first and second operating states to be effected. Overall,
a touch-sensitive organic light-emitting diode 1 as explained in greater detail in conjunction
with figure 31 can again be used for forming the operating element 197,

[#609] Ag an alternative 1o a touch-sensitive controd of the luminairve 2, however, it is
alzo possible for gesture confrol of the luminaire 2 to be effected. In this case, the user of the
lminaire 2 does not have to touch the radiation exit area 174 of the lumninaire. Rather, a camers
is fixed o or in the vicinily of the luminaire 2. By mieans of an evaluation circutt, a specific
command - for example a change of operating state - can be calculated from images recorded

by the camera. This constiuction - which is more complicated in comparison with touch control
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- affords the advantage that the radistion exit area 174 is not smeared, for example by
fingerprints of the user.

[6616] A further exemplary embeodinent of a huninaire described here Is explained in
greater detail i coppunction with the schematic llustrations in figures 43 and 44, In this
exemplary embodiment, the hninaive 2 is part of a tile 235,

[B611] As illustrated schematically in conjunction with figure 43, the lmninaire 2 can
be nsed both as a wall tile and as a floor tile.

[6612] An exemplary embodiment of such a luminaire is schematically explained in
greater detail in conpjunction with figures 44A and 448. The luminaire comprises an organic
light-emitting diode 1, which is preferably embodied it non-slip fashion. For this purpose, the
first carrier 130 and the second carrier 131 of the organic light-emitting diode 1 can be formed
from a shatter-resistant glass. Spacers 238 are arranged at regular distance between the camriers
130, 131, which spacers can, for example. likewise be formed from a glass material. Thus, the
spacers 238 can be, for exaniple, posts or dams which are formed with a glass solder or a glass
frit material. In this case. the spacers 238 prevent the second carier 131 from being pressed
onto the functional layers 180 of the orzasnic light-emitting diode 1.

[6613] The organic light-emitting diode § is preferably embodied as a transparent
organic light-emitting diode. The organic light-emitting diode can be provided, for example,
as described in conjunction with figures 26 and 27, for illuminating the tile 233, In this case,
the connection conductors 236 for making elecirical contact with the organic light-emitting
diode § are arranged at the edge side of the organic light-emitting diede 1, where joints of the
tiles 235 extend. In this way, the connection conductors 235 do not distwb the visual
impression of the tiles.

[6614] As is illusirated schematically in figures 44A and 44B, adjacent lnminaires 2
can be electrically connected to one another via electrical connectors 237 and in this way be
connected in series or in parallel with one another, for example. However, it is also possible
for each of the luminaires 2 to be individually drivable. Electrical connecting conductors for
driving the luminaires 2 extend below the tiles 235, for example.

[6615] Besides or in addition o the peneration of white light or colored light, the
organic light-emitting dicde 1 of the himinaire 2 can also be designed for generating infrared
radiation. By way of example. an organic Hght-emitiing diode 1 as explained in greater detail

in conjunction with figures 1 to 6 can be used for this purpose. A huninaire 2 comprising such
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an organte light-emitting diode 1 generates heat during ihie operation of the organic light-
entitiing diode 1, and can thos be used as an alternative to a wall or floor heating system.
[0616] In a simple embodiment ot'the luminaire 2 desuribed in conjunction with figwres
43 and 44, the organic Hght-emiting dinde 1 can be a tramyparent organic lght-emitting dicde
1 that is adhesively bonded 1 a simple manner onto a wall, ceiling or floor tile that has glready
been laid. Such an organic light-emitting diode 1 can be embodied in flexible fashion, for
example, and can be fixable on a tile 233 n the manner of a transfer. By way of example, the
functional layvers are sealed with an encapsulation laver sequence 160 as described further
above. The organic light-emifting diode 1 can then be adhesively bonded onto the tile 235 in
particular at the outer area of the encapsulation laver sequence 160, In this way, the luminaire
can be used in a simple and cost-effective manner for tiles that have already been laid.

[6617] Besides energization of the luminaire 2 wvia comnection conductors 236,
inductive or capacitive driving of the luminaire 2 ix alse concetvable, for example. In this case,
the connection conductors 236 can be dispensed with; the energization can be effected by
means of a wansmitter of electromagnetic radiation, for example. What can disadvantageously
arise in this case ix that the lominous infensity of the huninairve 2 1s reduced by comparison with
a luminaive 2 epergized by means of electrical connection conductors 236.

[6618] Figure 43A shows an exemplary embodiment of a lnminaire 2 described here

on the basis of a schematic perspective illustration. The luminaire 2 is a large-area, segimented
fuminaire 2.

[6619] The luminaire 2 is fixed to the ceiling of a room in the manner of a ceiling lght
by means of holding devices 239, The helding devices 239 are, for example. power cables,
metal wires or rods containing an electrically conductive material. The holding devices 239 are
used to effect - besides mechanical fixing of the lmuinaire 2 - also electrical contact-connection
and thus energization of the luminaire 2.

[8620] As is gvident in particular from the schematic illustration in ficure 458, the
fuminaire 2 comprises a nltiplicity of organic light-emitting diodes 1. That is to say that the
lminaire 2 is segmented info a multiplicity of organic light-emitting diodes 1. The organic
light-emitting diodes 1 can be smbodied in flexible or rigid fashion. for example.

[6621] Different organic Hzht-emitting diodes 1 of the luminaire 2 can be provided for
zenerating light of different colors. In this way, the luminaire 2 is suitable for emitting light of

different colors andfor different color temperatures during operation. The light emitted by the
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funinaire 2 can thus be flexibly adapied to the requirernents of #is wse. By way of example, the
nuinaire 2 can generate light similar to daylight, which is particularly well suited to work
Furthermoore, it is possible for veddish ght to be generated by means of the same hununaire 2
at another thne, said reddish light being particularly well suited as evening lighting, for
examiple.

[#622] The organic light-emitting diodes 1 are preferably embodied ax described in
conjunction with figures 1 to 31, or constitate combinations of the organic light-emitting diodes
1 described there.

[6623] Besides the organic light-emitting diodes 1, the lununaire 2 comprises
connection conductors 236. The connection conductors 236 extend, fir example, in the manner
of a wire-netting fence. such that they delimit - for example rectangular- sections, in each of
which an organic light-emitting diode 1 can be arranged. The connection conductors 236 serve
for making electrical contact with the organic ight-emitting diodes 1 and also for mechanically
connecting the individual organic Hght-eputting diodes 1. In this way, the orpganic light-
emiting dicdes § can be arranged in a combined series and parallel circuit.

[6624] Furthermore, it is possible for each of the organic light-emitting diodes i, or
groups of the organic light-emitting diodes 1 which are provided for generating the same light
color, to be drivable separately by means of the connection conductors 236, In this case, the
connection conductors 236 are embodied for example as cable assemblies having a multplicity
of individual power Hnes.

[6625] Besides their property for energizing the organic light-emitting diodes i, the
connection conductors 236 form a framework or & matrix for mechanically fixing the organic
light-emitting diodes 1. For this purpose, the connection conductors 236 preferably have a
certain rigidity corresponding, for example, 1o the rigidity of a copper wire. The organic light-
emitting diodes 1 themselves can be embodied in flexible fashion. and do not have to serve for
mechanically stabilizing the luminaire 2. If the connection conductors 236 are smbodied as
metal wires, then it is furthermore possible that a desired form of the luminaire 2, for example
the wavy forin illustrated in figure 45A, can be set in a simple mamner by the user or by the
manufacturer of the lmninaire 2 by means of flexure of the conpection conductors 236.

[6626] The huninaire 2 described in conjunction with figures 45 and 46 is preferably a
relatively large-area huminaire. That is to say that the luminaire 2 can have sizes in the range

of a phurality of square meters. By way of example the humninatre 2 has z luminous area of at
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feast 0.5 m®, preferably at least | m®. The humninous ares is in this case formied by the sum of
the radiation exit areas 174 of the mdividual organic light-emitting diodes 1. In this case, each
individual organic light-smitting diode 1 preferably has an area contentt of its radiation exit area
174 of at least 0.5 dm”,

[8627] In conjnnction with the schematic ilustration in figare 45C it is shown that an
insulator 240 is arranged at crossover points of the connection conductors 236, said insulator
electrically insulating the connection conductors 236 from one another. By way of example,
the comnection conductors 235 extending from lefl to right in figure 45B are at negative
electrical potential. The connection conductors 236 extending from the botton to the fop in
fisure 43B are then af positive potential. An insuiator 244 at least in the region of the crossover
points of the connection conductors 236 prevents the connection conductors 236 from being
short-circuited.

[0#628] Twi alternative possibilitiex for driving the luminaire 2 are briefly explained in
conjunction with the schematic illustrations in figures 46A and 46B. Thus, the luminaire 2 can
be driven for exaniple by means of an operating element 197 arranged at a wall {cf. figure
46AY. Altemnatively or additionally, it is possible for the fuminaire 2 o be operated by means
of a remote conirol 202 {cf. figure 46B). Furthermore, it ix possible for the luminaire 2 to be
drivable by means of a touch sensor or gesnire conifrol.

[#629] An exsmplary embodiment of a luniinaire 2 described here which serves for
covering an object is explained in greater detail in conjunction with the schematic Hlustrations
in figures 47 to 49. By way of example. the humninaire 2 serves for covering the radiator 245,
[6630] A radiator 245 generally has a non-smooeth surface, for example a swrface having
heating lamellae, in which dust can settle particularly eastly. The dust-sensitive regions of the
radiator 245 can be clad with the luminame 2 that can be used for covering the radiator.
Furthermore, the luminaive 2 enhances the visual impression of the radiator 245 The visible
exterior area of the radiator 243 is replaced by the luminaire 2, which can serve as a light for
the general lighting of the room in which the radiator is amranged.

[6631] The mounting of the luminaire 2 on the radiator 245 in accordance with an
exemplary embodiment of the luminaire 2 that can serve for covering i explained in further
detail in conjunction with figures 47A and 47B. Figure 47C shows, on the basis of a schematic

view, a rear wall 246 of the luminaire 2. said rear wall facing the radiator 245 when the
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fuminaire 2 i3 in the monnted state. The rear wall 246 is pervaded by a phurality of cooling
chammels 247, for example. which can extend along the entive width of the rear wall 246
[Ba32 As is evident from the scheniatic plan view of the top side of the radiator 245
with huninaive 2 i figure 47D, the cooling chamels 247 are embodied as indentations in the
rear wall 246 of the lununaire 2. That is to say the thickness of the rear wall 246 is rednced in
the region of the cooling channels 247,

[#633] If the radiator 245 is operated, then, along the cooling chanasls 247 convection
of air takes place, which upon flowing through the cooling channels 247 cools the rear wall
246 of the luminaire 1. In this way, the organic light-emitting dicde 1 iy alvo cooled during
operation. such that no permissible heating of the organic light-enutting diode 1 can arise, In
addition, the rear wall 246 and the organic light-emitting diode 1 of the huninaire 2 csn be
thermally insulated from one another by a thermal insulation layver (not iflustrated). The thermal
insulation laver can be formed for example with a material having poor thermal conductivity,
such as styropor.

[6634] Alongside the cooling channels 247, fixing means 248 are provided at the rear
wall 246, The fixing means 248 are, in a simple exemplary embodiment, adhesive strips by
means of which the luminaire 2 can be fixed to the radiator 245

[0635] However, it is also poasible for the fixing means 248 to be magnets, such that
the luminaire 2 adheres to the radiator 245 by means of magnetic forces. Other types of fixtures
such as screwing or clamping, for example, are also possible.

[6636] Furthermore, 8 temperatre sensor 249 is arranged at the rear wall 246 of the
lminaire 2. The temperature of the radiator 245 is measured by means of the temperature
sensor 249, Depending on the measured temiperature, if is possible to set, for example, the lizht
intensity and/or the light locus and/or the light temperature of the light emitted by the luminaire
2, that is to say by the organic hight-emitiing diode 1. That means that there is a correlation
between the temperature of the radiator 243 and the electromagnetic radiation 190 emitted by
the luminaire 2 through the radiation exit area 174 of the organic light-smitting diode 1. In this
way. therefore. the luminaire 2 also serves as a temperature indicator for the heat generated by
the radiator 243 during operation.

[6637] Further exemplary embodiments of the luminaire 2 that serves for cladding a
heating svstem are explained in greater detail in conjunction with the schematic perspective

illustration in figure 48. In these cases, the huninaire 2 is arranged in front of a radiator 245 for
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example by means of a stand 251 or a screw connection 252, such that said radiator Is covered
by the respective lninaive 2. In these cases, there i1s noi necessarily a connection composed of
conlensed matter between the radiator and the huoinaive 2. Therefors, the funddnaire 2 can he
arranged at a distanve from the radiator 245, wherein the gap betweent radiaty 245 and
huminaire 2 is filled with air. In such a case, by way of example, the cooling channels 2489
described in conjunction with figures 47A t0 47D can be dispeased with since sufficient conling
by means of convection takes place via the gap.

[6638] In conjunction with figures 49A and 498, a fiwther exemplary embodiment of &
luminaire 2 which is wsed for covering a radiator 245 18 described in greater detayl with
reference to schematic sectional illustrations. In this exemplary embodiment, by wav of
example, a temperature sensor 249 can be dispensed with. Instead, a regulation of the heat 250
emitted by the radiator 245 is effected simultaneously with a regulation of the electromagnetic
radiation 190 emitted by the luminaire 2. That is to sav that, with an increase in the temperature
zenerated by the radiator 245, for example the color temperature T of the light 190 emitted by
the luminaire 2 is decreased or increased. Such a regulation can be effected by means of &
remote control 202, by means of touch-sensitive operating elements 197 andf/or by means of
the valve control of the radiator 245

[06639] Overall, any combination of the organic light-emitting diodes 1 described here
can be used for the lnminaire described in conjunction with figures 47 0 49. In this case, it is
alzo possible, for example, for the rear wall 245 to have an area 1853 to be illuminated which
is illuminated by the organic light-emitting diode 1 of the luminaire, as described in greater
detail for example in conjunction with figures 26 and 27. By way of example. the area 183310
be illuminated is the pictorial reproduction of an open fire. By means of the organic lighi-
emitting diode 1 of the huninaire 2, the area 1833 to be illuminated can then be illuminated in
flickering fashion in the manner of a candle. In this way, the impression of a blazing fire arises
in the region of the radiator 245, Such Hickering can be effected, for example, by operation of
the organic hight-emitting diode 1 of the luminatre 2 with temporally varving current infensities.
This can be achieved in a simple manner by means of a pulse width modulation circuit.

[66406] It is also possible for the lominaire 2 o comprise segmiented organic light-
emitting diodes 1 or a mwltipliciiy of organic light-emitting diodex 1 which can be suitable for

zenerating light of mutually different colors.
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[8641] Besides a covering for 4 radistor 245, the huninaire 2 can, for example, also be
used for covering an air-conditioning system or a ventilation shafl in a low-energy house. In
this case, partioularly if 2 temperature sensor 249 s present, the lundpatre 2 is particularly well
suifed to vovering and cladding elements which ars iidended o b used for cooling andior for
heating 2 room. In this case, the lnminaire 2 serves as an esthetically appealing temperanire
indicator which brightens the romm.

[p642] A further exemplary embodiment of a lnminaire 2 described here s explained
in greater detail in conjunction with fignres 50& 0 20D,

[0643] Figure 50A shows the luninaire 2 in 4 sclienatic perspective illustration. The
luminaire 2 is g light having a large-area radiation exit area 174, which e be usad for exarpple
as a desk lamp for illuminating & work area.

[6644] The luminaire 2 comprises as light source preferably st least one organic lght-
emitfing Jiode 1 as described in greater detall in conjunction with figures § fo 31,

[p645] The luminaire 2 has a radiation 2xif area 174, which can conprise an arsa of 8.1
m” or more. By way of example, the radiation exit ates 174 has a rectangular basic shape having
a length 1 of at least 50 cm and a height b of at least 20 cm.

[6646] In this case, the luminaire 2 can be sinbodied such that it emits on both sides,
and so, during operation. it can illuminate, for example, two workstations arranged opposite
each other. In this case, the luminaire 2 can also comyprise a transparent organic light-emitting
diode 1 and. in this way, itself be embodied in transparent fashion

[6647] Furthermiore, i is possible for the luminaire 2 to have an area 185a 1o be
illuminated which is arranged on the opposite side of the luminaire 2 to the radiation passage
area 174, In this way, in the switched-off state, the luminaire 2 can represent for example an
image. a calendar or a company logo.

[0648] In conjunction with figure 50B it is schemartically Hlustrated that the luminaire
2 can enul electromagnetic radiation 190 in a directional manmner. For this purpose, the
fuminaire 2 comprises for example at least one organic light-emifting dicde ! embodied for
example as described in conpunction with figures 21 to 235, That 1s to say that the organic light-
emitting diode 1 comprises a structured radiation exif area 175, which is structured into areas
17523 and 173b, in such a way that electromagnetic radiation 190 is emitied downward, for
example toward a desk surface. Advantageously, therefore, no electromagnetic radiation 190

is emitted upward, for example away from a desk surface, into the face of the user of the
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fuminaire 2. The huninsire 2 is therefore a dazrle-free huninaire which can be used partiontarly
well for desk work.

[0643] Furthermore, it proves to be advantageous that the luminaire 2 is entbodied with
a particularly large area, In this way, 3 relatively low lunuinance af the radiation exit area 174
is sufficient for sufficient iltumination of the work area. That is to say that, in the laminairve 2,
a high luminance does not have o be concentrated on a relatively small radiation exit area, as
is the case, for example, in a conventional desk lapip with an incandescent bulb or balogen
lamp. Rather, the emitted light can be distributed over a large area and the luminance can
therefore be reduced. This results in a lmminaire 2 which is particalarly dazzle-free and yields
light stmilar to daylight - at least in the region of the work area.

[6650] An examnple for the operation of the luminaire 2 is explained in greater detail in
comjunction with figure 30C. By way of example, in this case it is possible to integrate a touch-
sensitive organic light-emitting diode § with a touch-sensitive operafing element 197 in the
fupunaire. By moving over part of the radiation exit area 174 of the luminaire 2, # is then
possible for the luminaire 2 to be switched on or dinuned.

[6651] In conjunction with figure 50D it is shown that the luninaire 2, on account of
its relatively large length | of at least 3@ cm, for example, can also serve for guiding electrical
cables. In this case, a cable shaft 255 is integrated into the luminaire 2, which cable shaft can
be embodied infegrally for example with a stand 251 of the luminaire 2.

[#652] In this case, besidex its properties for general lighting, the luminaire 2 also
serves as an ordering systent.

[6653] Further exemplary embodiments of a huninaire 2 described here are explained
in greater detail in conjunction with figures 51 to 53, In this case, the luminaire 2 serves for
zeneral lighting and as a rooin divider.

[0654] The luminaire 2 as shown in conjunction with the schematic illustrations in
figures 31A and S1B is a larpe-area light The luminaire has a radiation exit area 174 of
preferably at least 0.5 m?, particularly preferably of at least 1 m®. The radiation exit area 174
of the huninaire is arranged between two stands 251, which can also serve for maling electrical
contact with the luminaire 2.

[6655] The luminaire 2 comprises at least one orpanic light-emitting diode 1]

preferably, the luminaire 2 comprises a multiplicity of organic light-emitting dicdes 1 which
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are connected in parallel andfor in series with one snother, for example. The at least one organic
Hight-emifting diode can then be embodied as described in comjunction with figures 1 to 31,
[0658] The lnpyinaire 2 can comprise g touch-sensitive organic lght-emitiing diode 1
with an operating element 197, By means of the operating alement 197, the luminaire 2-can b
switched on or off and/or dimnmed. for example. Fiothermore, it is possible that the selection
of a color temperature T or of a color locus O for the electromagnetic radiation emitted by the
fuminaire 2 can be effected by means of the operating element 197,

{8657} The huminaire 2 ¢an be a luminaire which emits on both sides and which is
embodied such that if scatters light diffusely. That is to say that, in this case, the luminaire 2 is
not embodied in transparent fashion, but rather merely in radiation-transmissive fashion in the
manner of an opalescent glass pane. for example. In this way, besides its properties for general
lighting., the liminaire 2 also serves as a room divider affording a concealing screen.
Furthermiore, it is possible fior the luminaire 2 to emit electromagnetic radiation 190 only from
one side and to appear like a customary reom divider from the other side.

[6658] By mesans of the huninaire 2 1t is possible, on account of the large radiation exit
area 174, to generate dazzle-free light since relatively low luminances are necessary in order
o tlfuminate a room by means of the luminaire 2.

[6659] In conjunction with figures 324 to 52C it is illustrated that the huminaire 2,
embaodied as a room divider, can have a radiation exif area 174 of variable size. Thix can be
achieved, for example, by virtue of the fact that the huminaire 2 has a radiation passage area
174 that can be rolled up and unrolled.

[6660] For this purpose, by way of example, as illustrated in conjunction with figure
328, the luminaire 2 ix subdivided into individual lamellae, which can each be formed by rigid
organic light-emiting diodes 1. The lameliae, that is to say the individual organic Hght-emitiing
diodes 1, are mechanically and electrically connected w one another by connection conductors
236. The connection conductors 236 themselves are embodied in flexible fashion, for example
in the sense of a power cable that can be unrolled and rolled up. In this case, the luminaire 2
comprises a multiplicity of organic light-emitting dicdes 1 srranged in a series one after
ancother.

[6661] Furthermore, it iz possible for the lominaire 2, as illustrated m conjunction with
figure 52C, 1o have a radiation exif area 174 that is not subdivided into individual lamellse. By

way of example, the lnminaire 2 comprises for this purpose exactly one, large-area organic
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light-emitting diode 1. Furthermore, i1 1s possible for the lnminaire 2 to comprise a multiplicty
of prganic highi-enutiing diodes 1 arranged in the manner of a matrix, The mrganic light-
emitting dindes | can be flexible organic light-emitting divdes that are introducad between two
fihms. In this way, 4 large-ares luptinaire 2 that can be rodled up and vorolied can be constructed
from a muliiphcity of smaller, flexible organic light-emitiing diodes 1.

[p662] In conjunction with figure 53 it is illustrated that the luminaire 2. which forms
a room divider, can also invelve sound protection. In this case, the huninaire 2 has a rear wall
246 tormed with at least one insulating material 236 suttable for acoustic insulation. In a simple
case, the rear wall 246 can be a styropor panel. As hight source of the luninatre 2, at least one
organic light-emitting diode 1 is then connected to the insulating material 236 forming the rear
wall 246.

[0663] An exemplary embodiment of a luminaire described here in which the lnminaire
is embodied as a louver is explained tn greater detail in conjunction with figures 54A to 340,
In this case, the huminaire 2 comprises a multiplicity of organic light-emitting diodes 1 which
are electrically contact-connected and mechanically held by means of a holding device 239, At
one end face, the organic light-emitting dicdes 1 comprise a connection plug 257, which
engages info the holding device 238, The luminaire 2 can be electrically connected by means
of connection conductors 236, for example. The holding device 239 is a rail, for example. in
which the individual oroasic light-emitting diodes 1 are fixed by means of the conpection plug.
The organic licht-emitting dicdes 1 can be displaced in the rail.

[6664] In this case. the organic light-emitiing diodes 1 can be embodied in flexible or
rigid fashion. By way of example, the organic light-emitting diodes 1 have, as first carrier 130,
a metal shest having reflective properties. In this way, that side of each organic light-emitting
diode 1 which faces away from the radistion exit area 174 is embodied in reflective fashion. In
this case, besides its properties for room lighting, the haminaire 2 also serves for room
darkening and/or as a concealing screer.

[p665] The huminaive 2 can comprise differsnt organic light-entitiing diodes 1, such
that light of different colors or having different color effects can be generated by means of the
luminaire 2. The huninaire 2 is arranged in front of a window for exaniple in the sense of 2
curtain or louver, and in this way generates, even under poor cutside light conditions, davhight-
iike illumination of the room in which the huniuaire 2 is arranged. That is 1o say that the main

light of the room is situated for example in the region of the wiidow in whichi the luninaire 2
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ts arvanged. In this way, when the huninaire 2 is switched on, iltumination of the room sinlar
to that throngh the window takes place. In this case, the luminaire 2 can form the maimn light
source - of a room, such that it i possile t dispense with further light ssiwces in the room.
[0666] In this case, the prgante Hght-emitting disdes T used #s hight sources of the
huminaire 2 are preferably embodied as described in one of figures 1 to 31 or as a combination
of the organic light-emitting diodes 1 described there.

[B667] A further exemplary embodiment of a luminaire 2 described here ix explained
in greater detail in conjunciion with figures 55A to 55D, In this exemplary embodiment, the
luminaire, besides itx function for general lighting, also serves as a concealing screen. The
luminaire 2 has, for example, at least three radiation exit areas 174 embodied as walls.

[6668] The schematic perspective ilustration in figure 55A shows the luminaire 2m a
switched-off operating state. In this switched-off operating state, the huninaire 2 is fransparent.
For this purpose, the luminaire 2 comprizes, for example, at least one organic light-emitting
diode 1 as light source which is embodied in transparent fashion.

[6669] In comjunction with the basic perspective schematic diagram in figure 53R, the
luminaire 2 is shown in a switched-on operating state. In this switched-on operating state. the
luminaire 2 emits electromagnetic radiation 190, In this case, it is possible for the
electromagnetic radiation w be emitted both outward, info the room, and inward, mito the
cubicle enclosed by the walls of the luminaire 2. In this case, the luninaire 2 serves both for
lighting the interior of the cubicle and as an indicator device for indicating that the cubicle is
occupied by a gser.

[6670] Furthermore, in the switched-on operating state. the huninaire 2 no longer
appears transparent, but rather is visually imipenetrable. This is achieved, for example, by virtue
of the fact that the luminaire 2 comprises an electrically switchable optical element 186 as
described in greater defail in conjunction with figure 27. The electrically switchable opiical
element 186 is then an electrically switchable diffuser or an electroclwomic material. The
switching of the luminaire 2 info the switched-on. luminous and visually impensetrable
operating siate. as ilustrated in greater detail in figure 55B, can in this case be effected for
example by the cubicle being entered.

[6671] By way of example, a switch can be actuated by means of the actuation of doors
at the luminaire 2. Furthermore. it is possible for the lnminaire 2 to comprise a light barrier

260, as 13 explained in greater detail for example in conjunction with figures 55C and 35D In
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the event of said light barrier being crossed, said light barrier comprising a plorality of light-
emitiing diodes 210, laser diodes andor opiical sensors, for example, the luminaire 2 is
switched on.

[8672} In this case, the lundpaire described can be used fiw exanple as a changing
cubicle. In this case. it 1s also possible that the color temperature T and/or color focus O ofthe
light generated by the lumninatre 2 can be set by the user of the luminaire 2. In this way, the
clothing being tried on by the user can be checked by the user under different lighting
conditions. The user can thereby check for example the effect of the clothing in daylight. office
Lighting, twilight and the like.

[6673] Furthermore, the luminaire described can be used av a separating wall in an
open-plan office. The light emitted by the luminaire then serves as an office light and signals
that the workstation at which the luminaire 2 is situated is occupied. Switching between
iransparent and diffuse can also be effected independently of the hight emission by the
fupunaire. such that the mser of the luminaire can switch the latter to be non-radiation-
transinissive, in diffusely scattering fashion. as necessary, in order fo create a more private
working atinosphere.

[6674] Figures 50A to S6C show, on the basis of schematic Hlustrations, a further
exemplary embodiment of a lunuinaire 2 described here. In this exemplary embodunent. the
fuminaire 2 forms solar protection - besides #s properties for generad lighting,

[8675] Figure 30A shows the lumimaire 2 on the basis of a schematic secticnal
illustration in a switched-off operating state. The lununaire 2 18 in thus switched-off operatinig
state for example during the day. upon nsolation. In this operating siate. the Juminaire 2 serves
for Hght protection and casts a shadow 265, For this purpose, the lutnmnaire 2 has a. for example,
reflective swrface at its top side facing away from the radiation exit area 174, said reflective
surface reflecting the impinging radiation 191. Furthermore, it is possible for the lnminaire 2
to be embodied, at it fop side facing away from the radiation exit area 174, as a solar cell
which, for example upon insolation, peperates current by means of which the luminaire 2 can
be operated later, for example at night By way of example, the document US 7,317.210
discloses a contbination of organic Hght-emitting dinde and solar cell which can be used in this
case.

[6676] In conjunction with the schematic illustration in figure 56R, the lnminaire 2 is

shown in a switched-on operating state. In the swiiched-on operating state, the luminaire 2
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emits electromagnetic radiation 190 from its radiation exif area 174, In this case, the huminaire
2 preferably comprises a multiplicity of orgamic lght-emitting diodes 1 or af least one organic
light-gmiting diode 1 sululivided inte a pltiplicity of segmients 203, Each of the segments, or
each organic light-emitting diode 1. can be suitable for generating light of a duferent volor or
having a different color temperature than other segments 203, or light-emunting diodes I, ofthe
fupunaire 2. Depending on the operation of the organic hght-emitting diodes 1 or of the
segimends 203, it is thus possible to zenerate different light moods by mieans of different color
loci andfor color remperanues of the emitted light. In this case, the different color loci andior
color temperatures can also be generated m different regions of the luminaire 2. That is to say
that, for example, regions of the radiation exit area 174 can, for example, rather sinit reddish
light, whereas other regions of the radiation exit area 174 rather emit bluish light, for example.
In this case, the regions of the radiation exit area 174 preferably each comprise a muliiplicity
of organic light-emitting dicdes § or segmenis 203,

[8677] The construction of the luminatre and also the contact-comnection of the
individual organic light-emiting diodes 1, or of the segments 203, can be as described in
conjunction with figure 45,

[0678] Organic light-emitting diodes 1 as deseribad in conjunction with figures 1 to 31
are preferably used as organic light-emitting diodes 1.

[p679] The fuminaire 2 is a large-ares huniaaire preferably having an area content of'a
radiation exit area 174 of at least § m?, particularly preferably of at Jeast 10 m®, In this case,
the radiation exit area 174 of the luminaire 2 is composed of the radiation exit areas of the
organic light-emitting diades 1 or of the segients 203,

[6680] In conjunction with fizure 56C it 15 schematically ilustrated that powercan hg
supplied to the huninaire 2 via a stand 251, in which connection conductors 236 are laid.
[6681] Further exemiplary embodiments of huninaires described here sre shovwn in
conjunction with figures S7A and 57B. In these exemplary emboduments, the fuminaire 2 1s
embuodied as 2 bag 266. The lunuinaire 2 can be used for example as a rucksack or as a school
safchel.

[6682] For this purpose, organic light-emitting dicdes 1 are applied or integrated at
least on places of the bag 266. The organic light-emitting dicdes 1 are preferably embediad in

flexible fashion, such that they can adapt to the contours of the bag 266, That is t© say that the
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bag 266 has a1 least one radiation enfrance area |74, through which eleciromagnetic radiation
190, preferably light. leaves the huninaire.

[0683] In this case, the luntinaire 2 comprises af least one organic light-emitting disds
1 which - as described by way of example in confunction with figures 29 and 38 - comprizesa
retroreflector. In this way, even when the organic lght-emiiting diode 1 is not switched on, the
fuminaire 2 reflects impinging electromagnetic radiation and therefore serves, in this case, oo,
for better visibility of the user of the luminaire 2.

[6684] In conjunction with the schematic illustration in figure 57A 1t is furthermore
explained that the bag 266 can have a slot 286, for example, in which is arranged a rechargeable
battery 267 by means of which the organic light-emitting diode 1 of the luminaire 2 is supplied
with electric carrent.

[6685] As an alternative or in addition to the embodiment of the huninaire 2 as a bag,
it is furthermore conceivable for the luminaire 2 to be embodied ax protective clothing, work
clothing, beadband, head covering or the like. At all events the luminaire 2 comprises at least
one organic light-emitting diode 1 having a retroreflector. The luminaire 2 thus serves for
improved visibility of its user both in the switched-on and in the switched-off operating state.
[6686] Further exemplary embodiments of a huninaire 2 described here are explained
in greater detail in conjunction with the schemnatic illustrations in figures 584 and 58B. In these
exemplary embodiments, the lominaire 2 serves as emergency lighting, for example as a
camping Hght.

[6687] The luminaire 2 has a radiation exit area 174, Farthermore, the lumninaire 2 has
a splar cell 269 at the side lying opposite the radiation exit area 174. The solar cell 269 can be
a flexible inorganic or organic solar cell embodied in film-like fashion. At least one organic
light-emitting diode 1 that is flexible and preferably emits white light serves as light source of
the luminaire 2.

[#688] The luminaire 2 can be operated in two different operating states. Firstly, the
fupunaire 2 can be rolled 1o form a cylinder, which is closed by a connector 237, Connection
locations for making contact with the lnminaire 2 via connection conductors 236 can be situated
at the connector 237,

[6685] In another operating state, the lupinaire 2 can be rolled out. In this case, the
luminaire 2 can be operated in suspended fashion. for example, by means of the connection

conductors 236 and. if appropriate, a holding device 2392, which can likewise be embodied in
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the manner of a wire or cable. In conjunction with figure 584 i 15 illustwated, for example, that
the Iminaire 2 is suspended from the branches of a free. In this case, the radiation exit ares
174 faces the ground. and the solar celf 269 is divectad away froan the ground.

{66947 Such a lnpuinatre 2 can be charged by tasolation, dwing the day, for exmmple in
the suspended state. Atnight, the huninaire 2 then contimously emits eleciromagnetic radiation

190 through the radiation exit area 174, In this case, the luminaire 2 is preferably operated as

emergency or carmnping lighting, such that relatively low luminances are sufficient.
6691} As an alternative to solar operation, which ¢an be realized for example by means

of a rechargeable hattery integrated into the luminatre 2, the luminaire 2 can also be connected
o an external power source, such as an automobile battery, for example, via the connection
conductors 236,

[6692] In conjunction with figure 5%, a further exemplary embodiment of a luminaire
2 described here iz explained in greater detail with reference fo a xchematic perspective
illustration. The luminaire 2 is a large-area luminaire which can be operated for example by
means of a rechargeable batery 267 - in the present case an automaobile battery. The humninaire
bas a radiation exit area 174, The luminaire is fixed to a motor vehicle such as an automobile
or a bux by mieans of the fixing means 248, for example. The fixing means 245 can be a magnet
or an adhesive connection.

[0#693] The huninatre 2 preferably comprises at least one organic light-emitting dicde
I as described here. The organic light-emitting diode 1 can be a flexible organic light-emitting
diode 1 that Hluminates an area 183a to be iluminated. The area 1853 to be ihuninated is, for
example. a billboard or a company logo. The lominaire 2 can thus be used for advertising
purposes on motor vehicles.

[6694] A further exemplary embodiment of a luminaire described here is explained in
greater detail in conjunction with figures 60A to 60D. In this case, the luminaire 2 formns an
umbreila 274, The wmbrella 270 emits electromagnetic radiation 199 from its inner area.
[#695] This can be realized, firstly, by virtue of the lupunaire 2 comprising at least one
organic light-emitting diode 1 embodied in flexible fashion. The organic light-emitting diode
1 can then be situated on the inner side of the crown of the wimbrella 270 or fonm the crown of
the ymbrella 270.

[6696] By way of example, electrical contact is made with the at least one organic light-

emitting diode 1 by means of the struts or paragon rods 270a of the umbrella 270. The organic
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light-emifting diode 1 of the umbrells 270 can then be energized by means of at least one
rechargeable battery 267, which can be arranged in the grip or handle 270d of the wmbrella 270
{ct. figure 60T, for example).

{66971 As an alternative or iy addition to af Least one pyganie light-enstting diode 1 1t
is possible for the wmbrella 270 to comprise at least one inorgamic Hght-emitting dinde 210 a3
light source. The at least one inorsanic light-emitting diode 210 is fixed for exaniple to or in
the tube 2704 of the umbrella 270. By way of exaniple, the inorganic light-emitting diodes 210
are fixed to the slide 270b or below the slide 270b of the nmbrella 270, The morganic hight-
emitting diodes 210 emit onto the inner side of the crown 270e of the mmbrella 270, which is
embodiad as a retlector 271 or organic Hght-emitting dicde | having a reflective laver.

[6698] In this case, the reflector 271 can be embodied in such a way that it emits
electromagnetic radiation 190 in a directional fashion. It is thereby possible for the umbrella to
emit radiation when being held vertically in the direction of movement of the user and, in this
way, to ithuninate the path ahead of the user.

[6699] Preferably. the inorganic light-emnitting diodes 210 are fixedly connected to the
shide 270b of the wmbrella 270, such that, in the event of the umbrella 270 being open, they are
conveyed into a position lving closely below the crown 270 of the umbrella 270, The lighting
by the inorganic Hght-emitting diodes 210 can then be switched on at the same time as the slide
270b is shid up. However, it 1s also pessible that the lghting can be switched on separately,
such that if is activated for example only under poor vistbility conditions.

[6700] In conjunction with figure 50D it is schematically illustrated that at least one
rechargeable battery 267 as power supply for the light spurces of the luminaire 2 forming an
unibrella 270 can be arranged in the bandle 207d of the umbrella. This can be charged. for
example, by connection to an electrical power supply. Overall, the lminaire 2 in the exemplary
embodiment i figures 604 to 60D constituies a mobile light which enables improved visibility
and an improved view for the user under poor visibility conditions including in road traffic.
[8701] Figures 61A to ¢1C show a further exeniplary embodiment of a luminaire 2
described here in schematic illustrations.

[6702] The luminaire 2 in the present case s a vehicle light such as, for example, a
brake light, an indicator light 286 andfor a rear light 281, What iy conunon fo the vehicle lights
mentioned in this case is that they are integrated in a vehicle window 275, The luminaires 2

comprise, for example. a transparent organic light-emiiting diode, the first carrier 130 and
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second carrter 1231 of which are in each case formed with a glass. The ovganic light-emitting
diodes 1 are therefore integrated as transparent organic hghi-emitting diodes into parts of the

=
;

vehicle windows 275, In this way it is possilde to form an imndicator light 286, for example,
which can extend over the aptive length of the velicle. This increassss the noticeability of the
vehicle in road waffic.

[8#703] By way of example, the organic Hght-emitting dindes | described in conjunction
with figures 1 to 31 are used as organic light-emitting dicde | for the luninaire 2 embodied as
a vehicle light

[6704] If the luminaire 2 is a rear light 281 or a brake light, then the luminaire can
compprise an organic light-emitting diode 1 baving a retroreflector, as explained in preater detail
for example in conjunction with figures 29 and 30. In this case, even in the switched-off
operafing state, the luminaire 2 can reflect back red light. for example when frradiated by an
automobile headiight.

[8705] As explained in conjunction with the schematic iflustration in figure 61C, the
lminaire 2 can be connected w the automobile battery of the motor vehicle for power supply
via connection conductins 236,

[6706] In conjunction with figure 62, a further exeinplary smbodiment of & lupinairs
described here is explained in greater detail with reference 1o & schematic perspeciive
iltustration. In this exemplary embodiment, for the purpose of forming the lnninaire 2, a
transparent organic light-emitting diode is integrated over the whele area into a vebicle window
275 - here into the rear window. That is o say that the rear window 275 15 formed by &
transparent organic light-emitting diode 1. Such a lnminaire 2 can serve for example for
iHuminating the interior of a trurk when the velhicle iy not being driven,

[6707] Furthermore, if is possible for the organic light-emitting diode 1 to comntain an
emitter material suitable for generafing infrared electiomagnetic radiation. In this case, the
organic light-emitting diode 1 can also be used for deicing a vehicle window 275, The erganic
light-emitting dicde 1 then need not necessarily also be suitable for generating visible light. In
particular, it is possible in this case for all the svehicle windows 275 of the motor vehicle 1o be
formed by transparent organic light-emitting diodes which are suitable for generating infrared
electromagnetic radiation during operation. In this way, it is also possible, for exaniple, o heat

a fromt window of the motor vehicle, without heating wires threading through the window or
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without having to arrange in the vehicle a fan that blows hot air onto the vehicle window 275,
In this way, i is also possible to prevent the vehicle windows 273 from steaming up.

[0708] By neans of an oplical cavily as explained in greater defail in vonjunction with
figures 26 and 27, iy possible for the entire or at least a majority of the wdrared radiation
generated o be directed toward the outside. o of the vehicle. In this case. by way of example,
snow lying on the vehicle windows 275 can be melted away particularly efficiently.

[8709] In conjunction with figure 63, a further exemplary embodiment of a lominaire
2 described here is explained in greater detail with reference to a schematic perspective
illustration. In this case, in order to form the luminaire 2, an organic light-smitting diode 1 ix
integrated in side areas of a trunk. The organic light-emitting dicde 1 is integrated into the side
areas of a trunk pwrely by way of example. In principle, it is possible for an organic light-
emitting dinde 1 to be fitted at any location in the interior of the motor vehicle. In particular,
an orzanic light-emitting diode 1 can alzo be inteprated onto the inner side of the vebicle roof
or into the base of the trunk. The organic light-emitting diode 1 allows large-area illumination
of the interior of the motor vehicle, without high luminances having to be used for this purpose
- on account of the relatively large area of the light exit area 175 of the organic light-emitting
diode 1. That pieans that the organic light-emitting diode 1 allows illummation of the inderior
of the motor vehicle with relatively low luminances, thus resulting in dazzle-free lighting.
[8#710] In conjunction with figures 644 to 64C. a further exemplary embodiment of a
fuminaire described here is explained in greater detail with reference to schematic #llusirations.
In this exemplary embodiment, the luminaire 2 forms a warning sign 285 such as can be used
in road traffic. for example. In this case, as shown m figures 64B and 64C, the warning sign
285 ix smbodied in flexible fashion, such that it can be rolled up and unrolled. In figure 64B &
is explained that the warning sign 285 can, for this purpose, be divided intw individual organic
light-emitting diodes 1 that are connecied to one another by means of flexible connection
conductors 236 that can be rolled up and unrolled.

[#711] In conjunction with figure 64C it is shown that the warning sign 285 can also
be formed by one fully flexible organic light-emitting diode 1.

[6712] In both embodiments of the waming sign 283 it can be expedient for the warning
sign 283 to emit electromagnetic radiation from two main areas. That is to say that the warning
sign 285 is actively luminous from two sides. for example. By way of examnple, at least one

organic light-emitting diode 1 with retroveflectar as explained in greater detail in figures 29
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and 30 is emploved for forming the waming sign 285, In particudar, it is possible for the
warniig sign 245 fo have such organic light-emitting diodes 1 at both sides, such that i actively

emits and reflects electromaguetic radiation 190 from bath sidex.

{67131 Further exemplary smbodunents of a luminaire 2 described here ave explained
i greater detail in conjnnction with figures 654 1o 65C. In fus exemplary embodiment. the

fuminaire 2 forms rain protection, for example a bus shelter. In this case, the luminaire 2 can
copiprise a plurality of organic light-emitting diodes 1 embodied in trapsparent fashion. By
way of example, the carriers 130, 131 of the luminaire 2 form the basic body of the bus shelter
and thus the rain protection. An encapsulation can then be embodied as in conjunction with the
luminaire 2 embodied as a shower cubicle {cf. figures 33 o 35}

[6714] Furthermore, if is also possible. as indicated in figure 65B, for at least one of
the organic light-emitting diodes 1 w be embodied as a large-area display device which, by
way of examnple, can display the next transport links, the tune of day, the outside tenperature
or further simple mformation.

[6715] Finally, it is also possible, as described in greater detail in conjunction with
figure 65, for one of the luminaires 2 to serve for illuminating an area 183a to be tlluminated.
The area 183a to be illuminated is, for example, an advertisernent such as a poster or the like.
In this case, the element 185 1o be illuminated is exchangeable, such that the avea 185a to be
illuminated can be changed from time to time.

[8#716] The invention is nof restricted to the exemplary embodiments by the description
on the basis of said exemplary embodiments. Rather, the invention enconmipasses anyv novel
festure and also any combination of features, which in particular includes any combination of
features i the patent claims, even if this feature or this combination ifself is not exphlicitly

specified in the patent claims or exemplary emibodiments.
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CLAIMS
1. A device comprising:

an organic lighi-emitting dicde comprising an orgamic layver sequeace. s
radiation exit ares and an encapsulation, wherein the organic layer sequence comprises at least
one radistion-emitting region which generates electromagnetic radiation in the spectral range
from infrared radiation o UV radiation during operation, and wherein the encapsulation forms
a seal of the organic laver sequence against environmental influences,

at least one touch-sensitive operating elemnent, wherein the at least one touch-
sensitive operating element comprises at least one touch sensor, wherein

the device is flexible.

2. The device according to claim 1. wherein the device in bendable or can be
rofled.

3. The device according to claim 2, wherein the device maintains ifs form after
bending.

4. The device according to claimi 1. wherein the organic light-emitting diode

comprises a flexible carrier.

5. The device according fo ¢lain 4, whevein the flexible carvier comprises a film

or a plastic filin or a laminate.

8. The device according to claim 1. wherein the encapsulation is flexible,
7. The device according o clain 1. wherein the fouch-sensitive operating element

is arranged at a light exit area of the device.

8. The device according to claim 1. wherein the at least one touch sensor is

integrated into the organic light-emitiing diode.
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q. The device according to clayu 1. wherein the device is drivable by mesns of a

gasiure ¢ ontrol.

e A device coruprising:

an organic bight-emitting Hode comprising an organic layer segquence, a
radiation exit area and an encapsulation, wherein the organic laver sequence comprises at least
one radiation-emitting region which generates slectromagnetic radiation in the spectral range
from infrared radiation to UV radiation during operation, and wherein the encapsulation forms
a seal of the orzanic layer sequence against environmenial influences,

at least one touch-sensitive operating element, wherein the at least one touch-
sensitive gperating element comprises at least one touch sensor, wherein

the device is bendable or can be rolled.

11, The device according to claim 10, wherein the touch-sensttive operating

elemient is arranged at a light exit area of the device.

iz The device according to clam 10, wherein the at least onie fouch semsor i

itegrated into the organic light-emitting diode.

13. The device accerding to claim 10, wherein the device 18 drivable by means of a

gestire con fral.
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ABSTRACT OF THE DISCLOSURE

A device comprising an organic light-emitting diode comprising an organic laver
sequence, 3 radiation exit area amd an encapsulation, wherein the orgarde laver seguence
ciunprises at least one radhation-emitting region which generates eleciromagnetic radiation
the spectral range from infrared radistion to UV radiation during operation. and wherein the
encapsulation forms a seal of the organic layer sequence against environmental influences, at
least one touch-zensitive operating element, wherein the af least one touch-sensitive operating

element comprises at least one touch sensor, wherein the device is flexible.
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Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 118{e), 120, 121, 365(c}, or 386(c) or indicate
MNational Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U S.C. 118(e} or 120, and 37 CFR 1.78.
When referring fo the current application, please leave the “Application Number”™ field hlank.

Prior Application Status | Pending
Filing or 37 1{c} Date
Application Number Caontinuity Type Prior Application Number {YYYY-MM-DD)
Continuation of 18790193 2020-02-13
Prior Application Stalus | Patented
Application . Prior Application Filing Date tssue Date
Number Ceontinuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16/790198 Continuation of 15851508 201709717 10806422 2020-03-31
Prior Application Stalus | Patented
Application o Prior Application Filing Date tssue Date
Number Ceontinuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15651508 Continuation of 13138514 2012-01-03 9797567 2017-10-24
Prior Application Stalus | Expired
Filing or 37 H{c) Date
Application Mumber Continuity Type Prior Application Number YYYY-MM-DD)

13138514

a 371 of international

PCTDEZ009001741

2008-12-09

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Foreign Priority information:
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{15 Patert and Trademark Office; (1.5 DEFARTMENT OF COMMERCE

Under the Faperwork Reduction Act of 1995, no persons are reguired to respond to 8 collecion of information uniess it cordains a valid OME controf number.

) ) ) Atiorney Docket Number | PICTIV 3.3F-001 CCC 48]
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC-LIGHT EMITTING DICDE

This section allows for the applicant to claim priotity to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.5.C. 118{b}and 37 CFR 1.55. When priority is cleimed to a foreign application
that is eligible for retrieval under the priority document exchange program {PDX}* the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55{} 1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priosity application is filed, within the fime pericd specified in 37 CFR 1.55{(g){1}.

Application Number t’.icmntryi Filing Date (YYYY-MM-DD) Acocess Cadei {if applicabie)
102008061563.3 DE 2008-12-11

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application {1} claims priority fo or the benefit of an application filed before March 16, 2013 and {2} also

contains, or contained at any time, a claim fo a claimed invention that has an effective filing dale on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this appiication, with a filing date on or after March

18, 2013, will be axamined under the first invantor 1o file provisions of the AlAL
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) ) ) Atiorney Docket Number | PICTIV 3.3F-001 CCC 48]
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC-LIGHT EMITTING DICDE

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheeat is propetly signed and filad with the application, applicant has provided written
authority to permit a parlicipating foreign intellectual property {IP) office access to the instant application-as-filed {see
paragraph A in subsection 1 below) and the European Patent Office {EPQ} access to any search resulls from the instant
application {(see paragraph B in subsection 1 balow).

Should applicant choose not fo provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Shaet cannot be used 1o provide or rescind
authorization for access by a foreign IP office(s). nstead, Form PTO/SB/39 or PTO/SB/68 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Inteliectual Property Office{s)

A. Priority Document Exchange {PDX} - Unless box A in subsection 2 (opt-out of authorization)} is checked, the
undersigned hereby grants the USFTO authority to provide the European Patent Office (EPQ}, the Japan Patent Office
{IPO}, the Korean intellectual Property Office (KIPG), the State Intellectual Property Office of the People’s Republic of
China {5IPQ)}, the World Intellectual Property Crganization (WIPQ), and any other foreign intellectual property office
participating with the USPTQ in a bilateral or multilateral priority document exchange agreement in which g foreign
application claiming priority to the instant patent application is filed, access to: {1) the instant patent application-as-filed
and its related bibliographic data, {2} any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and {3) the date of filing of this Authorization. See 37 CFR 1.14{h)
£1).

B. Search Results from U.S. Application to EPQO - Unless box B in subsection 2 {opl-out of authorization} is checked,
the undersigned hereby grants the USPTO authority {o provide the EPO access {o the bibliographic data and search
rasults from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h}{2).

The applicant is reminded that the EPO's Rule 141{1) EPC (European Patent Convention) reqguires applicants {o submit a
copy of search results from the instant application without delay in a European patent application that claims priority fo
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Appilicant DOES NOT authorize the USPTO to permit a parlicipating foreign IP office access {o the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPGC any search results from the instant patent
[ ] application. if this box is checked, the USPTQ will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, tha USPTC may provide access to the
application in accordance with 37 CFR 1.14.
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Atiorney Docket Number | PICTIV 3.3F-001 CCC 48]

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC-LIGHT EMITTING DICDE

Applicant Information:

Providing assignment information in this section does not substitule for compliance with any requirement of part 3 of Title 37 of CFR
o have an assignment recorded by the Office.

Applicant 1

if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legai representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, persan to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. If the applicant is an
applicant under 37 CFR 1.45 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
propristary interest) fogether with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he
identified in this section.

(& Assignes {t Legal Repressntative under 35U.S.C. 117 (3 Joint inventor
{) Person to whom the inventor is ebligated to assign. {)  Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority {o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated inventor:

If the Applicant is an Organization check here.

Organization Name Pictiva Displays Internationai Limited

Mailing Address Information For Applicant:

Address 1 The Glass Houses

Address 2 92 Georges Strest, Lower Dun Laoghaire

City Dublin State/Province

Country | IE Postal Code A9 VRE6
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment racorded by the Office.
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Atiorney Docket Number | PICTIV 3.3F-001 CCC 48]

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC-LIGHT EMITTING DICDE

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired fo be included on the patent
application publication. An assighee-applicant identified in the "Applicant information” section will appear on the patent application
publication as an applicant. For an assignes-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

Organization Name

Pictiva Displays International Limited

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 The Glass Houses

Address 2 92 Georges Strest, Lower Dun Laoghaire

City Dublin State/Province

Countryi IE Postal Code A9 VRSB
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Dala may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is hot checked in
subsection 2 of the “Authorization or Opt-Qut of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{c).

This Appiication Dala Sheet must he signed by a patent pradlitioner if one or more of the applicants is 3 juristic
entity {e.g., corporation o association). if the applicant is fwo or more jeint inventors, this form must be sighed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have bean given
power of attorney {(e.q., see USPTO Form PTG/AIA/ST) on behalf of all joint inventor-applicants.

See 37 CFR 1.4{d) for the manner of making signaturas and ceriifications.

Signature |/Richard J. Bolos/ Date (YYYY-MM-DD}| 2023-01-18

First Name | Richard Last Name | Botos Registration Number | 32016

Additional Signature may be generated within this form by selecting the Add bution.
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Atiorney Docket Number | PICTIV 3.3F-001 CCC 48]

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC-LIGHT EMITTING DICDE

This coltection of information is required by 37 OFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file {and by the USPTO to process} an application. Confidentiality is governad by 35 US.C. 122 and 37 CFR 1.14. This
coliection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form fo the USPTQO. Time will vary depending upon the individual case. Any comments on the amount of time you require fo
complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Depaniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TQ THIS ADDRESS. S8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,
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Privacy Act Statement

The Privacy Act of 1974 {PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent

application or patent. Accordingly. pursuant to the requirements of the Act, please be adhised that: (1} the general authority for the collection of this information

is 25 U.S.C 2{bH2% {23 furnishing of the information solicited is voluntary; and (31 the principal purpase for which the information is used by the ULS. Patent and

Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U5,

Patent and Trademark Office may not be able to process andfor examine your submission, which may result in termination of proceedings or sbandenment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

<N

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 USC 552) and the Privacy
Act {5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determing whether the Freadom of
Information Act requires disclosurs of these records.

A record from this system of records may be disclosed, as a routing use, in the course of presenting evidence to 3 court, magistrate, ar administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A recaord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requestad assistance from the Member with respact to the subject matter of the record.

A record in this system of records may be disclosed, as 3 routine use, to a contractor of the Agenicy having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 US.C
552aim).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectuat Property Urganization, pursuant to the Patent CooperationTreaty.

A recard in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security reviewr (35 WS 181}
and for review pursuant to the Atomic Energy Act {42 1.5.C 218(0)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or hisfher designee, during an
inspection of records eonducted by GSA a5 part of that agenay's responsibility to recommend improvements in records management practices and
programs, under authority of 44 UA.C 2904 and 2906, Such disclosure shall be made in accordance with the GRA regulations governing inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce] directive. Such disclasure shall not be used to make determinations about
individuals.

A recard from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 .5.C.
122{k) or issuance of a patent pursuant to 35 USC 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, 35 a routine use,
to the public if the record was filed tn an application which became abandonead ar in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspactions or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTQ becomies
aware of a violation or potential viclation of law or regulation.
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Approvad for uge through 01/3 112014, OMB 0851-0032

U5, Patent aind Tradsmark Office; U5, DEPARTMENT QF COMMERCE

are ad o resgand to & collection of Informalion unless |t c».«:,a:y»a valid OMB vontrol number.

Unider the Papsswaork Reduction Aol of 1995, no &

DECLARATION (37 CFR 1. 63} FOR UTILITY OR DESIGHN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

P
Tle ot | Organic-Light-Emitting Diode

invention

As the below named inventor, | herehy declare that:

This declaration Y. iation
is directed to: D The aitached application, or A
L‘j United States application or PCT international application number 15/651 ,753387 oo

July 17, 2017

filed on

Tha above-identified gpplicaton was made or authorized to e made by me.

1 beliave that | am the original invenior or an original jcint inventor of a claimed invention in the application.

i hereby acknowledge that any willful false statement made in this deciaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (8} years, or both.

WARNING:

 Petitioner/applicent is cautioned o avoid submitting personal information in documents filed in a patent application that may
 contribute 1o identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
 {oiher than a chaok or credit card authorization form PTO-2038 submilted for payment purposes) is never required by the USPTO
- to support a patition or an applization. If this type of personal information is included in documents submiited to the USPTO,
peditioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionerfapplicant is advised that the recond of a patant application is available to the public after publication of the
application {uniess a non-publication request in compliance with 37 CFR 1.213{a) is made in the appllcation) or lssuance of a
patent. Furthermors, the record from an abandoned application may also be available to the publicif the application s
}referenced in a published application or an issued patent (see 37 CFR 1,14}, Checks and credit card authorzation forms
PTO-2038 submitted for payment purposes are not refained in the application file and therafors are not publicly avallable.

LEGAL NAME OF INVENTOR

Inventor

Ulrich ¥AS. %NFR’JUNG Bate (Optional} ;. Cc?{fi?’ &y

Signature:

fSBfM araguieainnl, ncludlag: naming the entire invantive antify, must accompany thls form or must have
1 PTG fobve for signde adiditioned Inventor,

Note: An application deigfyl
 been previcusly flied. 16e

35 14.5.C, 115 and 47 OFR 1.83. The informatian is taguiiey to oblsin of retein a banelil ky the public whish is io fite {and
by tha USPTO i proge Gifdirdiniiy ts governad by 35 U.S.C. 122 and 37 FR L 11 and 4.14. This coliection |8 astimaled to take 1 minule to
cernplete, including pethrinng, psepafmg. and susmiliing the compieted appication form (0 the USFTO, Time will vary dopending upos the individuat case. dny
commenis on the ameunt of time you requirs to completa this farm andfor suggestions for reduring thts burdan, should be sent ta the Chief infarmation Officer, LS,
Pateni and Trademerk Office, U.S. Departmant of Commerce, .0, Box 1450, slexendria, VA 22313-1480, DO NOT SEND FEES OR COMPLETED PORMS TO

THIS ADDRESS, SEND TO: Commissioner for Patents, P.Q. Box 1480, Alexandria, VA 22313-1488,
I you need assisiance in cornpleling the form, calf -800-STCG-8798 and seisst upifon 2.
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DECLARATION (37 OFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Tile of  § Organic-Light-Emitting Diods
fnvention

Az the beiow named inverdos, | hereby declare the

| This daclaration Lj The uitachsed application, of

is giractad 100 e 4 b
:§\ United States application or PCT international application numbear T}‘?’igc’ E,E}GS

July 17, 2017

flied on

 The above-identified application was meds or autherizad io be made by me.

| holieve that § am the origina! inventor or an odglnal joint inventor of & slaimsd inveniion in the spp stication.

| heraby acknowisdge that any willful faise slatement miade in this dedaration s punishatie undar 18 U §.C. 1004
ry fine or imprisonment of not more than five {§) years, oF both.,

WARNING:

;, «{Ql}f‘&‘ itonmation in dosdmenis fed i 7 pant apiicaticn (hatreay
£ sociy nucatngs, danl scopupbmumnberg, ar oredi gard mmkwm
:Na s than 3 crt\, ;.m m,ciss sum* B ,em_ an wm ?“"C@«RQ‘M submitied T Pyt plipossw iR R rediires By e UBSTG
Sy AuRROT B potition of st appioston. I ety of prasonal ‘ﬂfﬂ",‘ﬁr{ﬁuﬁ is inplred i dogursnts submiled 1 G \!%F‘““G
ety st considartedacting shioh petsans informstion font the desurients baferssubailiing tulm Rt
Ssrapniinat iy adoiaei it e rgoord of B faten sopitation iy myailabls b s public afier publinglion of the

m.;g];g gq\;m Ni.l mm i \mmpts;a'\rs: w *} -2 e \Q) iB 5"?21("{? Byl 33;)(531»&“3‘ SOf InsuanTE-ol B
: Headion iy

LBRTD. Pal
awpd»wm u,nk\m‘ a ufm~

o .
fefafea\\m i wsm !\.ci @pph&“ rz or \‘m! ts-\; gsssn ?! f‘!‘ﬂ ¥ n.} fad] zack Ak mﬂe'sf’s cavd galharivalion i
TENTA suienitind fue phyimantplrpesen are °sm mmﬂ% by the apploationl e andiihensire are st publitty svaliabie. .
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P2008,1403 US N1 / 2008P25478US

PTOIAIAIGT (06-12)
Approved for use through 013172014, OMB 0851-0632
U.8. Patent and Trademerk Office; U.8. DEPARTMENT OF COMMERCE

Uﬁder the S’aw\nmﬁ& Raoucmn Actof 15‘35 A0 persans are ssadineg o respond to a coliection of aMufmaimn uniess it distsiaygy a valid OMB control number.

a DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APFL?CATEGN USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Tie of | Organic-Light-Emitting Diode
invention

As the below named Inventor, | Iﬂereb; declare that:

This decigration T A
is direcied to- ! The attached application, or

United Siates application or PCT international application number 15@51 ‘538
July 17, 2017

fited on

Tha above-identified application was mads or authorized to be made by me.

| believe that | am the otiginal inventor or an origine! joind inventor of 3 clalmed invention In the application.

{ hareby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or impriscnmant of not more than five (5} vears, or both.

WARNING:

Petitioner/applicant is cautionad to avoid submilling personal mx‘*:rrna&ion ivdnoumants ifiai:i in a_pafent application that may
coniribule o idantity theft. Personal information such as social sclitlty nGrabers. benk Seétunt nurabars, or crédit card numbers
{other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTOE
ta support a petition or en application. If this type of personal information is included in documents submilted ta the USPTD, i
petitioners/appiicants shouid consider redacting such personal information from the documents before submilting them to the
USPTQ. Petitioner/applicant is advised that the record of a patent application is available to the public after pub ication of the
application (unless a non-publication raquest in compliance with 37 CFR 1.213(a) is mads in the application) or issuance of &
patent, Furthermore, the record from an abandoned application may also be avaiiable to the public if the application is
referencad in a published appiication or an issued patant (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment pumaoses are not retained in the application file and therefors ars not publicly available,

LEGAL NAME OF INVENTOR

fventor: Romana SECL_*‘ . - . Date (Optional) ;18,1 1.2017

Signature:

Nete: An appilcation data shaet (FTO/S8/14 or equivalent), including naming the entire Inventive antily, must accompany this form or must have
bean previous.y filed. Use an addifional PTO/ALA/01 form for each addlitionaf inventar.

“Fivis nalaerion ot istruRios 1S mm:;,-sas by B EES G VIS SRS IT CRR S BEY mi\ms%on s ranined ©-oidniar s & Brocnii by the weabfley wiyeh i R faee
. ~§3~,. de‘” d pamms; af BERiGaEa \@n?:femiah(y i3 q-'msmmi ny S 3 el 3P OPIY LAY sl VTR colfatibe m asamws‘d tg! T niade
& : 3 »ﬁg, aﬁ& subm*timg fhe sonpist A WSETO Timvewill very Buy e Sk s Ay
¥ 2 3 i i reduaing s vden, Shiowld 3 iz zf Oifigee, U8
Redard &"{‘ ‘?mc«mt&:& Qim‘xi feR S mpaﬁmmx G{ Ccmmwu . Ei(»‘ 34 >hﬁ Nmmms( WO IAS0, DO RNT SERD ,x...F—Q {“,N‘ f‘@“ﬁ,&‘l’t“s LUINS 3-_3
THIS ADDRESS. SEND TO: Commissionar for Patents, P.O. Box 1480, Alexarndria, VA 3233131450,
# you nead assistance in completing the form, call 1-800-PTO-2199 and selact aplion 2.
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P2008,1403 US NI / 2008P25478US

PTO/AISAT (0812}
Approved for use through §1/31/2014. OMB 0851-G032
5.5, Patent and Trademar Ofice; LS. DEPARTMENT OF COMMERCE

Undar the Fapgnvgrf« Reduction Act of 1895, no persons ame required io re Qpand 1o @ cofiection of information uniess it digpiays 2 valig OM_B conirol number.
DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN '
APPLICATION DATA SHEET {3? CFR 1 ?6}

Title of  § Crganic-Light-Emitting Dicde
E Invention

- Ag the below named inventor, | heraby declare that:

;hé?rgsgz?;fen B The attached application, or
[§ United Siates agplication or PCT international application number 1 /651f £8 e

fied on Sy 17, 2017

L Tha above-idantified application was made or authorizad (o be made by me,
| peliave that | am the original inventor of an original joint inventor of a claimed invention In the application.

| hereby acknowledgs that any willful false ststemant made in this declaration is punishable under 183 UL.8.C. 1001

by fine or imprisonment of not movre than five {8) vears, or both.

WARNING:

Fatitioner/applicant is cautioned o aveid submitting personal information in documents filed in 8 patent application that may
contribute to identity theft. Personal information such 85 social ssourily numbers, bank account numbers, or credit card ’m"r‘ne“;
'( ner than a chack or credit card authorization form PTO-2028 submitted for payment purposes) is never requived by the USFPT
1o support a patition or an application. 1 this tyes of parsenal information is included in documeants submitted to the USPTO,
petitionera/applicants should consider red«c’ing such persona) infarmation front the documents before submitting them o the
USPTO. Petitionaifapplicant is advised that the recornd of & palend application is available to the public after publication of the
appiication (unless a non-publication request in comiplisnce with 37 CFR 1.213(a} is made in the application) or issuance of a
patent. Furthermaore, the racord from an abandoned application may also be available 10 the public if the application is
referenced in a published application or an issusd patent {see 37 CFR 1.14). Chacks and cradit card authorization forms
PTO-2038 submitiad for payment purposas are not retained in the application file and therefore are not  publicly available,

LEGAL NAME OF INVENTOR

inventor: Annette HAID ‘ Oate (Opticnal) ; {}?} f“,ﬁ\ ?ﬂ Ai%/
Bignature: ;\‘\‘\%‘%ﬁ«{%k i':}\‘gs\‘\i.«i.

Note: An application data sheel (RTO/SE/4 or equivaient), including naming the entire inventive entily, must accompany this form or must have
hean previot J'aiy filed. Use an additional PTO/AINGT farm for each additional inventer,

This mlm'ﬁmn cf information i mmz}rf-é By 35 U.8.C. 15 and 37 CFR 183 Thes information is réguirad to ablain or retain & benedit by the public which is10 fis {afnd’

by the USPTO to process) an appleaisr, Confideniislity is governed by 35 W.S.C, 123 and 37 CFR 1,11 end 1,74, Thiz coliection is sstirated to take { miniite to
camplste, including aeitiering, preparing, and submitting the complated appilcation form o te LISPTO. Time will vary depsnding upon the individual cese. Any
comments on the amount of time you reﬂuere o compiate this form and/or suggestinns for reducing this burden, shouwd be gant to the Thief information Officer, LS,
Patent and Trademark Offics, U5, Depertrment of Commerce, PO, Hox 1450, Alexandria, V& 223131450, DO NOT 3END FESES OR COMPLETED FORMS TQ
THIS ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1489, Alexandria, VA 22313-1450.

i you need sesisisres in completing ihe fons, ceil #-800-FTY0-87 89 and sslact opiion 2. .
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P2008,1403 US N1 / 2008P25478US

PYOAIDY (D8-12)
Approved for usR theough 2173172014, OMB 06851-0032
U5 Paterd and Tredemerk Offlcs; 1.5, DEPARTMENT OF COMMERGE

Unider the Papanvark Reduction Ari or 1995, o ??r;arse & et kj) ws;vsgndr g ] ccfiitecil?n of information unless i dispksys & valid OMB eonteod num?cr.
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APRPLICATION DATA SHEEY (37 CFR 1.78) J

G
&

AN

Tite of  § Organic-Light-Emitting Diode
lnvention

- As the Delow named inventor, | hereby daciare thall

This declaration ~ . o .
s cirected to: D The atitached application, o

15/651,5808

i

@ United States application or PCT International application number

fed oanuEy 1?,&(}?7 ““““““ .

Tha above-identified application was made or authorized o he made by me.

‘| balieve that | am the orginal inventor or an original jolnt inventor of 3 clalmed fnvention in the appliication.

} hereby acknowledge that any williul faise slaternent made in this dedlaration is punishable under 18 L6.8.C. 1001
by fine or imprisonment of not more than five {8) vears, or both.

WARNING:

Petlitioner/applicant is cautionsd to avold submitting personal information in documanis filed in & palent appiication that may
coniripiide to identity theft, Personal information such as social security numbers, bank account numbers, or credil card numbers
{other than a check or cradit card authorization fosm PTO-2038 submitted for payment purposes) Is never required by the USPYO,
o support & patilion or an application, if this type of personal information is Induded in documents submitted fo ths USPTQ,
patitfoners/applicanis should congider redacting such parsonal information from the dosuments before subrriiting them to the
 LUSPTO, Petitioner/applicant is advisad that the racord of a patent spplication Is available fo the public afler publication of the
gppication (unless a non-publication request in compliance with 37 CFR 1,213(z) is mads in the application) orlssuance of o
catent. Furthermore, the record from an abandoned application may also be available to e publiz if the application ia
referencad in a published application or an issued patent {ses 37 CFR 1.14). Checks and credit card authorization forms
PT(-2038 subimited for payment purposes are not retainad in the application file and therefora are not publicly avalizble,

LEGAL NAME OF INVENTOR

S.Zor®

fnventar:

Signamm:‘&@:\

Stephan LINTER

§

W\é&!& {Opticnal) ;

Kote: An application data sheot {(PTO/SEF4 or eguivalent), indluding naming the entlre inventive entily, must accompany 1his form or must have
sesn praviously filed. Use an sdeitional PTO/AIADT form for each additional inventor.

This collection of informetion is equired By 38 U.S.C. 118 and 37 CFR 1.63. The information is requiréd 15 obtain or refsln & banefit by the pubilc vihich ia to file (and
by the USPTO to process) an application, Confidentislity is governed by 38 LLE.C, 122 and 37 GFR 1.1 and 1,14. This colleation is estimated 10 take 1 minuie o
complele, including patherdng, prepariag, and submiling the corpleted application form to the USPTQ. Time will vary Jepending upon the inglvidual case. Any
comments on the smaust of ime vou require to compiaie this form andfor suggsstions for redudng this burden, should be ssnt fo the Chief Information Officar, U8,
Palant and Trademark Office, U.3. Depantment of Commence, P .O. Box 1450, Alexandda, YA 223131450, DO NOT SEND FEES OR COMPLETED FORMS 1O

THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480, Aloxandria, VA 223131468,
if you need assialance in comaleting the foam, cali ¥-800-PTG-8189 and selsct option 2:
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P2008,1403 US N1/ 2008P25478U5

BTOAIALT (118:12)
Apgeiesd for use through 013 1/2014. OME 5861-0032
KE L Priant oo Tingdmask Oifles; U8, DEPARTMENT OF COMMERCE

Linder the Paperwork Radustion Act of 1885, no paracns 516 mauired 10 reapond o s eisalion of ithnnaion wdees i dupioys 3 valid OMB controf numbar,

) DECLARATION (37 CFR 1.63} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tie of  § Organic-Light-Emitting Diode

invention

- As the below named inventor, | hereby deciars that:

This declaration [ .
is directed fo: L The atfached application, ar

15/881,508

f& i United States application or PCT intamational spplication number.

July 17, 2017

filed on

The above-ideniified appiication was made or authorized i be mads by me,

-1 betiave that | am the original inventor or an original foint invantor of a clalmed invention in the application.

| hereby acknowledge that any willful false sistement made In this deciaration is punishable under 18 U 8.C. 1001

by fine or imprisonment of not mors than five (8} years, or both.

WARNING:
Paiifignsiispplicsnt s crutignsd fo avaid sulanilling pecscual ifarmation in Seouments fled In 8 patent application thal may
coniribale o Guatity hell, Cersonal lurnation stoh 2s suole segly numbess; Bank account Numbaers, orcradil oard numbers
{other than a check or credit card authodzation form PTO-2036 submittad for payment purposes) Is never required by the USPTO
o sugport & petition or an application. i thia type of personal information Is included in documents subimiited to the USPTQ,
patiioners/applicants should consider radacking such parsonel infarmation from the documants before submitting thern to the
LUSPT(Q. Petifonerdapplicant s advised that the record of & patant application is avallable to the public after publication of the
epplication (uniess a non-publication request In compliance with 37 OFR 1.243{a} is made In the spplication) or issusnce of &
patent. Furthermors, (he recosd from an abandonad application may aiso be svailable to the public if the application is
referenced in a published application or an issued patent {(see 37 CFR 1,14}, Chedks and oredit card suthorization forms
PTO-2038 submitted for payment purposes are not retalned in the appiication file and therefore are not publicly availabia.

LEGAL NAME OF INVENTOR

; & P 2y
ivsntor: Sulian HFRGET o i Crate (Options) sl Z;w

Signature:

 Note: An appl lva»m  duhy ‘sheet{PTOMRRNEIT ol sguimivadl, anciusing wicening the entire inventive entify, musi sccompany thils form or must havs
 haen previnushy fled. Usa an additonal PTO/AIA/ Yorm for each addiiions! inventar,

wadbastion sl q‘l‘ﬁm‘tﬁ\m %&qm‘red ny ua a“f\‘ G Y5 A00 3P TER LN Vi infarnsaion s mthu?m m\mz\wmmﬂ: 5 wmﬁi .zy (] pmss m&w Ma 3 ek
d WY yisammdb} \\z{IS 123 TN P

e N\u

his:
*‘s m«- 'JE?F T‘C?

(‘(zpm{tmm &f (\mm&xm S‘(’\ Eok 14&0 Nx'\ -. .
ok for Pat , B0, fox 1455, Msxandrﬂa, VA 223‘{34-@53

# yots need assistencs in complaling ihe form, calf 1-800-FTG-9138 and seisct oplion 2.

Sz

Pm Ism*ms\mmieﬂm g,
THIS ADDRESS, SEND T8 Cory
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P2008,1403 US N1 / 2008P25478US

PTOQIAIAIGT {U8-12)

Apkowsd forusiirough 04781/2014, mﬁs.r}e&ﬁrm}e&

3.8, Palent end fretmans Offiog: U8, DEPARTMENTOF CUMMERGE

i _fmja. the Py ﬁn"u-’ii}n qq of 1985, no ;wm}s;g ara igquirad to respand m = coteciion of information unisss It Sisplape & valid OMB :.mmc: fmbar,

{'f QECLARATEON {37 C‘-FR 1.63) F{)R UTHITY OR DEBIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1. 7‘83

Titie of Orgar&ic-LighthmEtiEng Diode
fnvention

H
i

As the below named inventor, | hereby daclare thal;

This deciaralion [} ppy grtached anplication, or
is directed tor . .
E\%ﬁ\g Urited States application or PCT nternational application number 1?%51 ;JQB

o July 17, 2017

filed on

The above-dentified spplication was made or autherized o be made by me.

f bellave that | am the original inventar or an original jolnt inventar of 2 ciaimad Invention in the application.

{ hersby acknowledge that any williut faise siatemen? made in this declaration fs punishable under 18 U.S.C. 1001

by fine or Imprsonment of not more than five (5) years, or beth,

WARNING:
Pelifoerappiicant s ¢ agtinnadg tosenid subenfiting personal Rfarmsior e dradanieis Radinva ﬁﬁ!ﬁ?i’i&t}?‘ft};ﬁ{ 1 {hatrany
ogtiibute fo idunti 33,1 Forsmntaf forawsiion such as suclsl spcurily pinnbers, Bank asnunt tumtierg, o oredi e ;mmfss.»‘s

Bhaer g shedk ovaredit parg suihorization v STO-2038 aubimitted for payment purpnres) o paver reqwmc by e L8
ppod o pekiiors i g apslication. 18NS Seg ol pemsonal in formation g inckidad in dectnenis subiitieg (o ihe USPTO,
fanpioanty shopkd consiger redanting st sarqmst nfarpetion faen the duoamienis belnvg 3ukmi‘tm ihens g the
nenavannlicantis advisedthat s pocond of 8 ’mtaﬂespy\i;mi@n o avaitahis o ths Pl i after pubicelion ofihg
fepisbiiantion requast inomeliance with 37 CER L2188 s madedufhe s appn Rorrd ox isusneg of o
He recqat frove an sbandensd spplication gy aim ke pvatiabie by pm‘uc Hihe c}py!r Al i
so spptoation grn Beued patent {sea 37 GFF LA Chotks and ¢ S Eaihio mmm forens
for pagmsnt prposey sre ol mlaned iy feeappliication. fla snd howiony s mot m:t\iit‘i} arvattabiles:

U%P {1 i,\ f
spblcation funlesg 8
bt Frrthgtine
yofamnoed iy & pub
FYQ-2058 subrmitlsy

LEGAL NAME OF INVENTOR

Date {Optlonal) ;_ Ef

Gregor E\/“ATJA’\E

inventor

Signature;

Bl fay Hf
EE pesiotsly !z.‘w‘ me an adﬂ-iiuzm, F‘.s {)fe\m‘n i *o. esc‘w ami"m\ai inve :ﬂer

THIE sosRtion 5 ol 1 I8 nubeey Ry 38

g i3’§i"$’ o k‘e e ‘e‘s\ m wﬂ‘t-’mﬂz\: f‘ ;i
ankiy BRI i ; Sndiideal ass. ﬁm«;

e :mgm o S G ma Sy vyt i m\f A sum;mxnm g Yatdpad ; X s e Chiaf Iifsnmstinn Qulidey ILE,
3 f ke J&@Q@:“en!( 3 P YA, Alduaris, VA SRR ‘E'i':(! i diosd UG FRES IR GOMM ETED FORME ‘("

cammissionesr i mmma, .0, Box 1468, Aloxanitis, VA 22T
3 s weeE s Iy stvnTatiaet s Rin, 8F RINGRHY s_ﬂv i R g i

FHEY )\t&i.i‘“&:& nma
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i hereby ceriify that this paper {along with any paper refered i 38 being attachey
or enclosed) is being iransmitied via the Office electronic filing system in
sccondance with 37 OFR § 1.58(%4).
Dated: January 18, 2023 i ?
Elecironic Signature for Richard 4. Bolos Richard J. Botos! - ) ] DQ""}"ET No.
PICTIV 3.3F-001 CON CON CON {46]
(PATENT)

IN THE UNITED STATES PATENT AND TRABEMARK OFFICE

In re Patent Application of:
Ulrich Kastner-Jung, et. al.

Application No.: Not Yet Assigned Confirmation No.:
Filed: Concurrently Herewith Art Uit
For:  ORGANIC-LIGHT EMITTING DIODE Exanunet:

Conurussioner for Patents
PO Box 14530
Alexandria, VA 22313-1430

INFORMATION DISCLOSURE STATEMENT

Dear Sir:

It 1s respectfully requested that the references histed on the enclosed form be made of record
and considered with respect to the above-referenced U.S. patent application. A copy of each reference
was of record 1n ULS. Patent Application No. 16/790, 198, the benefit of which 1s clanmed under §120.
Submission of the present Information Disclosure Statement should not be taken as an admission that

the cited references are legally available prior art or that the same are pertinent or matertal.

Dated: Januarv 18, 2023 Respectiully submutted,

Electronic signature: /Richard J. Botos/
Richard 1. Botos:

Registration No.: 32,016

BOTOS CHURCHILL IP LAW

430 Mountam Ave. Saite 401

New Providence, New Jersev 07974
{908) 738-17790

Attorney for Applicant(s)
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Spnplicstion MNumber 1208338
Fiing Date 230118
Fest Samed Iverdor | Liich Easiner-Jung
Art Linit

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
{ Mot for subamission under 37 OFR 1535}

Exmriney Kame

Aftorney Doghet Number FICTR 3.3F-00 O00 [48
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Application Humber TEOOREZE
: . , e Fing Date 2E0-18
INFORMATION DISCLOSURE Fet Samed frverior | Cinch KasinerJung

STATEMENT BY APPLICANT I ——
{ Mot for submission wnder 37 CFR .35 -

Exarminer Name

Sitomey Diockel Number | FIDTI 3.3F-001 OCC [S8]

I you wish o add addilional son-paterd Recalsee dopument oisfon hicemalion please ciick the Add bullon
EXAMNER SIGMATURE

Exmminer Sigrature Dt Considerad

TEASARNER: inihial if reference considerad, whether or rof cifsdion is in confisomanes with MPEF 888 Draw iine hroegh a
witation ¥ not & ponformanes and nod considersd. nclnde copy of s form with nesd cosmunicalion fa applissnt.

¢ Bee Kieg Codes of USETR Palesl Snosmenls & e LSOTILOON v MPEP 851.84. 3 Ervier nifse thatl fasued the fopumend, by e Svo-eler cons [WIRD
Rianded 578 ¥Fw Sspoviese pabend documents, (e ndoatios of Se year of e saign of [he Dmpens wust precede e seng numder of e paler doosment.
2 3Ing of ocemien by DE appropnale syments 38 Didcalat o e documest wes WIRD Sarviand 5T.16 Ypossiie. S Apvant is to piace 3 oheck man here i
Engish BIRUAgE rensEhe & atacked

EREeR 2158
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Applicedion Mamber TENRAzE

Frg Dot SE2F0Y-18

INFORMATION DISCLOSURE

)

Frst Named Inverdor | Liich Kasiner-Jung

STATEMENT BY APPLICANT [ =

{ Mot for subunission under 37 CFR €59}

Exarminer Name

Sitomey Diockel Number | FIDTI 3.3F-001 OCC [S8]

CERTERCSTION STATERENT

Fiease see 37 OFR 187 and {98 iz make e sppyopdate seleofionis)

That esch flem of bformation condained i the rformslion fecioswe sisfemerd was et cited in any commonicadion
[ feorw @ Srsign padent office in s courderpart foreign application net more than three mondhs price to the Ring of the
irformafion disclosure siafermenl. See 37 CFR 1871

OR

That ro Rem of infoomisdion cordasned n e nlomation disolosure sislomerd wes offed i & commuvicalion famy a
forsion patent office in @ cowsndespart foveign spplcation, and, o e knowladpe of he person signing e coiliSestion
afier making ressonalNe hauwirg, re Rem of niormation contained in the onmalion discloswre siatement was knoen o

[ sny individust desigusted i 37 CFR 1.55(c} more then fves morghs prior o the fing of e information delosure
statement Ses 37 OFR 1.87{&l2)

O Sesafeched cerificalion staterment.
[] Thefeesetfodh in 37 OFR 1.17 {5} hos been subnilied hevewith,
& cerhioaiineg statement s nol subrniiied herewilh,
SMGHATURE
A signsture of the spplicard of represanialive is reguired in scoordanss with CTFR 1,23, 10,18, Please sse TFR L) far the
form of the signature,

Signature Richard J. Botes? Diste {YYYY-RINGDO) 0233198

MNarneFrint Richsed 4. Bolos Registration: Muwber NS

Thiz solsotiog of bformaling is veguired by 37 OFRF LE and 1.88. The informatioy s veguivred o oblaiy or retain & benelit by the
public which is o Be fand by e UEPFTO o process) an sppiication. Confidentially s povermed by 3G UE L, 123 and 37 CFR
114, This codleciion is eslimated to take 1 howy o compiete, nclsding pathedng. prepaning and subwiing the cwnpieted
spphicshor Torm fo the IEPTO. Time w vary depanding wpon the ndvidual sase, Aoy comments on the smount of fme vou
regquine v complete s foom arddor sugpestinne oy reducing tis bueden, should be sent o the Thief information Offcer, U &
Fatert and Trademark Offics, U 5. Degariment of Cormvnerce, PO, Bex MRS, Alevandria, W8 Z2313-3450. OO ROTY SEND
FEES OR COMFLETED FORME TO TRIS ADORERS. SEND TH: Conwnissioner Tor Fatents, P.O. Box 1458, Slexandria,
VA 233131458

EREeR 2158
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Privacy Act Statoment

The Privaoy Sct of 10878 (PL 93-87Y) requves that you be ghven corfain informadion in sonnechon wilh youy suibrrsssion of the
stizched form related io 3 podent gpplicaton or patent.  Accordingly, pursuant i the requirements of he 8o, please be advised
that: {1} ihe general suthorily for the coleclion of ihis nformalion is 35 UE.C 2{HRIY {2} uwnishing of he information solcited
is wolurdary, and (3F the grincipal puypose for whsch the information iz used by the 1.5, Paleat and Trademeark Office is o
process sndior sxawine your subadssion related o 3 peferd sppication or peterd. ¥ you do net fummish the requested
imformaion, the L5 Patent and Trademark O ce may not be aile {o process sndior sxamine your sebrdssior, widch may
resull i ferminalion of proceedings of shandonment of the sprication or expiraton of the pafent.

The information peovided by you i thes form will be sukiect o the following roufoe ssese

1.

250

3

The irformation on Hhis form eil be fesled confideniiatly o e axient aliowed under the Freadom of irfoemation Aol
{8 USE. 653} arvd the Privagy At 8 UE.C. 563}, Fooords from this system of eourds may be dischosed o the
Depariment of Justies 1o dedermine whathey e Freedom of Informalion Aot requires disclosure of these regord 5.

& reood frorn Hhee sysiam: of records may be deciosad, as & nouline yse, in the oourse of preseniing svidenos o s
court, magishale, or adwsnisirative huns, boluding discosures o opposing counsel i the course of seflervent
negolistions.

& vecoed in s sysier of records may be disclosad, as & rouline use, o 8 Mewber of Congress submiliing a
veguest ireclving an hoibhadual, fo whom the record pedsins, when the ndiidual hes reguesied assisiance fonthe
Slember with respect § the subject matier of the recard.

A vecord i thes system of records may be disclosed, as a rouline use, o 3 condracior of the Agenoy hewng need for
the informedion in order i perform 8 conbact. Becipients of inforvebon shall be requived o comply with the
reguirernents of the Privacy Aot of 1878, s armended, pursward fo & Y80, B53=m}.

A vecond relaied Yo an ifernatonal Appication Red wnder the Palent Coopessiion Tresly in s sysieny of recosds
sy be disciosad, as 9 rouline use, & the InNematonal Bureaw of the Waoeld nfeliectusd Propecty Orpardzation, pursuant
1o the Paterd Cooperafion Traady.

A vecond in dhes system of records may be disglosed, as a rouline use, o ancther faders) sgency for porposes of
fSational Secuvily review {35 LLEE. 181} and for review pursusnt fo the Alowsp Enagy ot 42 UR.C 218N

& recovd fromn hee sysiam: of records may be deciosad, as & noudine use, o the Administalor, Heneral Services, o
histher desigres, during as Inspechon of resords conducted by 384 a5 port of that sgenay’s. responsibdiiy o
vesommend nprovements o records rmanagemerd poaclices and programns, wnder sulhaethy of 44 5.8 3808 ard
JR08. Bush disclosure shall be made in acoordance with the G54 reguislions goverrsng nspechion of recoeds fior this
puvpose, and any ather relevent (e, G54 o Commerce) direclive.  Such disclosuss shall not be used o make
deferminalions abowt individusis.

& recoed froeny s systam of records may be disglosed, as @ rouBne yse, fo the publie afler either publcation of
the appicaticn pursuant o 25 WS .G 122(R) of isswanoe of & palent pursyaal o 35 WS G 15T Fusdher, s reoord
wmay he disclossd, subject fo the liméislions of 37 CFR 134, 35 2 rmouline uss, o the pullic ¥ the record wes filed in
ar applcsticn which became sSandoned or 0 which the proceedings wers ferainsted and wiich sppiication i
referenced by aither a published applicalion, an spplicalion opes s public inspeciions or an ssued padent.

& vangpvd from thes systam of records may be disclosed, as a routine use, o g Federsl, State, or focst low
enforpament agency, i the LSPTG becomes gware of a vinladion or polentisl viclation of lsw ar reguiation.
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Electronic Acknowledgement Receipt

EFS ID: 47394001
Application Number: 18098326
International Application Number:
Confirmation Number: 4779

Title of Invention:

ORGANIC-LIGHT EMITTING DIODE

First Named Inventor/Applicant Name:

Ulrich Kastner-Jung

Customer Number:

175540

Filer:

Richard J. Botos/Gaby Hecht

Filer Authorized By:

Richard J. Botos

Attorney Docket Number:

PICTIV 3.3F-001 CCC[46]

Receipt Date: 19-JAN-2023
Filing Date:
Time Stamp: 10:39:16

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
59547
1 Transmittal Letter IDS_Transmittal2.pdf no 1
2cdd280d8db87e0397 cfcbB3af322f6bd859

eB4f

Warnings:
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Information:

120697
Information Disclosure Statement (IDS) .
2 IDS_by_Applicant2.pdf no 4
Form (5808) f47572a50947d2cc7 1e5d2585d883d1aebs
27070
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
Total Files Size (in bytes): 180244

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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ATTomInre W 3T OFR § LS

mwm{;ﬁ;mamwmmsssm Docket Mo, PYOTIV 335001 CCC [48)
{PATENT)

STTED STATES PATENT AND TRADEMARK OFTICE

T 1e Patent Apphcstion of

Appdiestion Moo ISARS 338 Confimation Ko 4779
Fided: Jopuary I8, M523 At Ut

Crmmussionsr for Patenis
B Box 1458
Alexsndma, ¥A& 223131430

Tesr S

¥ 55 respeotflly sequested that the veforemcels) hoted oo the enclosed form be made of recavd aud
consdered wath respect to fhe sbove-rsferanced US. patent application. A copy ofeach refevsars whiek i not
a W% pelest or plesd applicatios 15 enclosed. Suhowssion of e mresen! Information Sisclonpe Setenment
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Electronic Acknowledgement Receipt

EFS ID: 47430646
Application Number: 18098326
International Application Number:
Confirmation Number: 4779

Title of Invention:

ORGANIC-LIGHT EMITTING DIODE

First Named Inventor/Applicant Name:

Ulrich Kastner-Jung

Customer Number:

175540

Filer:

Richard J. Botos/Gaby Hecht

Filer Authorized By:

Richard J. Botos

Attorney Docket Number:

PICTIV 3.3F-001 CCC[46]

Receipt Date: 26-JAN-2023
Filing Date:
Time Stamp: 10:55:56

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
313712
1 Application Data Sheet Corrected_ADS.pdf no 5
5b0017d76da658570b46fa23d 2f078c0af0s
6d78
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

Total Files Size (in bytes): 313712

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APNP{‘JIISIEE;ON 3$§tL)N]§iA?IfE GI:JII;?”FT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/098,326 01/18/2023 0 PICTIV 3.3F-001 CCC [46] 13 2
CONFIRMATION NO. 4779
175540 FILING RECEIPT
Botos Churchill IP Law LLP “ I| “
430 Mountain Averte N A
Suite 401

New Providence, NJ 07974
Date Mailed: 02/08/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Ulrich Kastner-Jung, Munich, GERMANY;

Markus Klein, Tegernheim, GERMANY;

Stan Maes, Dilsen-Stokkem, BELGIUM;

Romana Sigl, Salzburg, AUSTRIA;

Annette Haid, Salzburg, AUSTRIA;

Stephan Lintner, Salzburg, AUSTRIA,;

Julian Herget, Marktschellenberg, GERMANY;

Gregor Matjan, Bergheim, AUSTRIA;
Applicant(s)

Pictiva Displays International Limited, Dublin, IRELAND;
Assignment For Published Patent Application

Pictiva Displays International Limited, Dublin, IRELAND

Power of Attorney: The patent practitioners associated with Customer Number 175540

Domestic Priority data as claimed by applicant
This application is a CON of 16/790,198 02/13/2020 PAT 11,585,504
which is a CON of 15/651,508 07/17/2017 PAT 10,605,422
which is a CON of 13/139,514 01/03/2012 PAT 9,797,567
which is a 371 of PCT/DE09/01741 12/09/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
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GERMANY 102008061563.3 12/11/2008 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/06/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/098,326

Projected Publication Date: To Be Determined - pending completion of Missing Parts.

Non-Publication Request: No

Early Publication Request: No
Title

ORGANIC-LIGHT EMITTING DIODE

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents™} for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/098,326
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
B o) N/A N/A N/A N/A 320
SEARCH FEE
AT o N/A N/A N/A N/A 700
EXAMINATION FEE
i e N/A N/A N/A N/A 800
TOTAL CLAIMS . *
(37 GFR 1.16(i)) 13 minus 20 = 0 OR Ix B 0
INDEPENDENT CLAIMS ’ *
(37 GFR 1.16(h)) 2 minus 8 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 420
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2240
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR X _
=) - - =
E ((ISI;%erRe? .?g(ﬂt)) Hinue x = OR [x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
% (37 CF?{ ?.160)) OR |« =
Independent * Minus | *** = ~ B
E (37 CFR 1.16(h}) x B OR |x B
<§( Application Size Fee (37 CFR 1.16(s))
R
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) ©
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
he "Hi i Pai l nial} a b I box in column ]
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE

18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46]
CONFIRMATION NO. 4779

175540

Botos Churchill IP Law LLP
430 Mountain Avenue

Suite 401

FORMALITIES LETTER

*0C000000053481909*

New Providence, NJ 07974

Date Mailed: 02/08/2023

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

An application number and filing date have been accorded to the above-identified nonprovisional application. The

item(s} indic
within which

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

ated below, however, are missing. Applicant is given TWO MONTHS from the date of this Notice

to file all required items below to avoid abandonment. Extensions of time may be obtained by filing a

petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

« The
« The
« The

statutory basic filing fee has not been received.
application search fee must be submitted.
application examination fee must be submitted.

« Surcharge as set forth in 37 CFR 1.16(f} has not been received.

The

SUMMARY

surcharge is due for any one of:
late submission of the basic filing fee, search fee, or examination fee,

late submission of inventor's oath or declaration,
filing an application that does not contain at least one claim on filing, or
submission of an application filed by reference to a previously filed application.

OF FEES DUE:

The fee(s) required (including the fees noted above) are as follows. No entity status discount is in effect. If
applicant is qualified for small entity status, a written assertion of small entity status must be submitted to
establish small entity status. (See 37 CFR 1.27). If applicant is qualified for micro entity status, an acceptable

Certification

of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and

forms PTO/SB/15A and 15B.)

$320 basic filing fee.

$420 for 37 pages in excess of 100 application size fee.
$160 surcharge.

$700 search fee.

$800 examination fee.

$(0) previous unapplied payment amount.

$2400 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be addressed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

REPLY VIA ELECTRONIC FILING

A reply may be submitted via electronic filing only by registered users of the appropriate USPTO patent electronic
filing system and must include:
« A separate document having the document description, "Applicant response to Pre-Exam Formalities
Notice"; and
« the item(s) for which a reply period is set forth above.

For more information about electronic filing, contact the Patent Electronic Business Center (EBC) 1-866-217-9197
or visit htips /e, usplo.goviebe

NOTE: If the reply is not being submitted electronically, a copy of this notice must be included.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/lchau/
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Electronic Patent Application Fee Transmittal

Application Number:

18098326

Filing Date:

18-Jan-2023

Title of Invention:

ORGANIC-LIGHT EMITTING DIODE

First Named Inventor/Applicant Name:

Ulrich Kastner-Jung

Filer:

Richard J. Botos/Gaby Hecht

Attorney Docket Number:

PICTIV 3.3F-001 CCC[46]

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
UTILITY APPL SIZE FEE PER 50 SHEETS >100 1081 1 420 420
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2400
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Electronic Acknowledgement Receipt

EFSID: 47515483
Application Number: 18098326
International Application Number:
Confirmation Number: 4779

Title of Invention:

ORGANIC-LIGHT EMITTING DIODE

First Named Inventor/Applicant Name:

Ulrich Kastner-Jung

Customer Number:

175540

Filer:

Richard J. Botos/Gaby Hecht

Filer Authorized By:

Richard J. Botos

Attorney Docket Number: PICTIV 3.3F-001 CCC [46]
Receipt Date: 10-FEB-2023
Filing Date: 18-JAN-2023
Time Stamp: 14:07:56

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $2400

RAM confirmation Number E202320E08207500

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
415873
1 Transmittal Letter Amendment-Transmittal.pdf no 1
b034a1e36147c1b0bdféadbed21262063c0)
98a5c
Warnings:
Information:
99824
5 Applicant Response to Pre-Exam Preliminary_Amendment_in_R o 5
Formalities Notice esponse_to_NTFMP.pdf
07869935de0e7 1ab628c44d6903e5def2d 7]
c089%a
Warnings:
Information:
48670
3 Fee Worksheet (SB06) fee-info.pdf no 2
eaf8a74ecd7651a3fal2dedca716619080eky
28c9
Warnings:
Information:
Total Files Size (in bytes): 564367

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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AMENDMENT TRANSMITTAL LETTER BICTIV 35001 6CC (48
Application No. Filing Date Examiner Art Unit
18/098,326 01-18-2023

Applicant(s): Pictiva Displays International Limited

Invention:  ORGANIC-LIGHT EMITTING DIODE

TO THE COMMISSIONER FOR PATENTS
Transmitted herewith is an amendment in the above-identified application.
The fee has been calculated and is transmitted as shown below.
CLAIMS AS AMENDED

Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate
Total Claims 19 -20 =
Independent 1 ) _
Claims 3 B

Multiple Dependent Claims (check if applicable)

Other fee (please specify):

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: $ 0.00
/ Large Entity Small Entity

v [No additional fee is required for this amendment.

|:| Please charge Deposit Account No. in the amount of $

|:| A check in the amount of § to cover the filing fee is enclosed.

Payment by credit card. Form PT0O-2038 is attached.

v [The Director is hereby authorized to charge and credit Deposit Account No. 60-1866
as described below. A duplicate copy of this sheet is enclosed.

/ Credit any overpayment.
‘/ Charge any additional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17.

/Richard J. Botos/ Dated: 2/10/2023

Richard J. Botos
Attorney/Agent Reg. No.: 32,016

BOTOS CHURCHILL IPLAW LLP
430 Mountain Avenue, Suite 401
New Providence, New Jersey 07974

| hereby certify that this paper {along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6{a){4}.

Dated: 2/10/2023 Electronic Signature for Richard J. Botos IRichard J. Botos/
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I hereby certify that this paper (along with any paper referred to as being attached or
enclosed) is being transmitted via the Office electronic filing system in accordance
with 37 CFR § 1.6(a)(4).

glitceg;r};sbsril;ﬁl}?é ?oorzliichard J. Botos: /Richard J. Botos/ Docket No.:
PICTIV 3.3F-001 CON CON CON [46]
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Ulrich Kastner-Jung, et al.

Application No.: 18/098,326 Confirmation No.: 4779
Filing Date: January 18, 2023 Art Unit:
Title: ORGANIC-LIGHT EMITTING DIODE Examiner: Not Yet Assigned

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT AND
RESPONSE TO NOTICE TO FILE MISSING PARTS

Dear Sir:

Prior to initiation of the prosecution of the above-identified pending U.S. patent
application, and in response to the Notice To File Missing Parts mailed February 8, 2023, the
following amendments and remarks are respectfully submitted. Also the requisite fees required

by the Notice To File Missing Parts mailed February 8, 2023 are submitted.
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Application No.: 18/098,326 Docket No. PICTIV 3.3F-001 CON CON CON [46]

IN THE CLAIMS
1-13. (canceled)

14. (new) A device comprising:

an organic light-emitting diode comprising:

an organic layer sequence,

a radiation exit area, and

an encapsulation,

wherein the organic layer sequence and the encapsulation are disposed on a carrier,

wherein the organic layer sequence comprises at least one radiation-emitting region
configured to generate electromagnetic radiation in a spectral range from infrared
radiation to UV radiation during operation,

wherein the organic layer sequence comprises an electron transport layer that is n-
doped; and

wherein the organic layer sequence comprises an emission layer comprising an

iridium-containing compound.

15. (new) The device of claim 14,

wherein the electron transport layer comprises 8-hydroxyquinolinolato-lithium.

16. (new) The device of claim 14,
wherein at least one part of the encapsulation is formed by an insulation layer, and
wherein the insulation layer comprises at least one of: resin, silicon oxide, silicon

nitride.

17. (new) The device of claim 14,
wherein the encapsulation comprises a first encapsulation layer and a second
encapsulation layer,
the first and the second encapsulation layer each having a respective volume structure,
wherein the volume structure of the second encapsulation layer is independent of the

volume structure of the first encapsulation layer, and
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the volume structure of the second encapsulation layer has a higher amorphicity than

the volume structure of the first encapsulation layer.

18. (new) The device according to claim 14,
wherein the organic light-emitting diode comprises a hole transport layer that is p-

doped.

19. (new) The device according to claim 14,
wherein a color filter is arranged between the emission layer and the radiation exit area,
and
wherein the color filter is configured to be highly transmissive for a first spectral
subrange of the generated electromagnetic radiation and highly absorbant for a second

spectral subrange of the generated electromagnetic radiation.

20. (new) The device according to claim 14,

wherein the encapsulation is flexible.

21. (new) The device according to claim 20,

wherein the carrier comprises a film, a plastic film or a laminate.

22. (new) The device according to claim 14,
wherein the device comprises at least one touch-sensitive operating element, and
wherein the at least one touch-sensitive operating element comprises at least one touch

SENnsor.

23. (new) The device according to claim 22,

wherein the at least one touch sensor is integrated into the organic light-emitting diode.

24. (new) The device according to claim 14,

wherein the device is drivable by means of a gesture control.
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25. (new) The device according to claim 14,
wherein the organic light-emitting layer sequence comprises a cathode having a

thickness of at least 1 nm and at most 50 nm.

26. (new) The device according to claim 25,
wherein the cathode comprises one of silver, magnesium, or an alloy comprising silver

and magnesium.

27. (new) The device according to claim 25,

wherein the cathode is in direct contact with a lithium containing layer.

28. (new) The device according to claim 23,
wherein the touch-sensitive operating element is arranged at the radiation exit area of

the device.

29. (new) The device according to claim 25,
wherein the cathode comprises silver, magnesium, or alloy consisting of at least one of

the abovementioned materials.

30. (new) The device according to claim 14,

wherein the electron transport layer comprises at least 8-hydroxyquinolinolato-lithium.

31. (new) The device according to claim 14,
wherein at least one part of the encapsulation is formed by an insulation layer, which
can contain at least one of the following electrically insulating materials: resin, silicon
oxide, silicon nitride, and wherein at least one part of the encapsulation is formed by a

PECVD method.

32. (new) The device according to claim 14, wherein the organic light-emitting diode is

configured for installation in a vehicle.
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REMARKS

This communication is responsive to the Notice To File Missing Parts mailed February 8,
2023. In this communication, claims 1-13 have been canceled and new claims 14-32 have been
added.

The amendments made herein are respectfully submitted prior to initiation of the
prosecution of this application in the U.S. Patent and Trademark Office. It is believed that no new
matter is included in these amendments.

In view of the above, it is respectfully requested that these claims now be entered, and that
prosecution on the merits of this application now be initiated. If, however, for any reason the
Examiner does not believe such action can be taken, it is respectfully requested that the Examiner
telephone applicant’s attorney at (908) 739-0001 in order to overcome any objections that the
Examiner may have.

All required fees are being paid via credit card. However, please charge any additional

fees not already paid via credit card, and credit any overpayments to our Deposit Account No.

601866.

Dated: February 10, 2023 Respectfully submitted,

Electronic Signature: /Richard J. Botos/
Richard J. Botos
Registration No. 32,016
Botos Churchill IP Law LLP
430 Mountain Ave., Suite 401
New Providence, NJ 07974
(908) 738-1770

Attorney for Applicant
4887-7260-9872, v. 1
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APNP{‘JIISIEE;ON 3$§tL)N]§iA?IfE GI:JII;?”FT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/098,326 01/18/2023 2400 PICTIV 3.3F-001 CCC [46] 19 1
CONFIRMATION NO. 4779
175540 UPDATED FILING RECEIPT
Botos Churchill IP Law LLP “ I| ‘UIMUJ
430 Mountain Averte U A
Suite 401

New Providence, NJ 07974
Date Mailed: 02/14/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Ulrich Kastner-Jung, Munich, GERMANY;

Markus Klein, Tegernheim, GERMANY;

Stan Maes, Dilsen-Stokkem, BELGIUM;

Romana Sigl, Salzburg, AUSTRIA;

Annette Haid, Salzburg, AUSTRIA;

Stephan Lintner, Salzburg, AUSTRIA,;

Julian Herget, Marktschellenberg, GERMANY;

Gregor Matjan, Bergheim, AUSTRIA;
Applicant(s)

Pictiva Displays International Limited, Dublin, IRELAND;
Assignment For Published Patent Application

Pictiva Displays International Limited, Dublin, IRELAND

Power of Attorney: The patent practitioners associated with Customer Number 175540

Domestic Priority data as claimed by applicant
This application is a CON of 16/790,198 02/13/2020 PAT 11,585,504
which is a CON of 15/651,508 07/17/2017 PAT 10,605,422
which is a CON of 13/139,514 01/03/2012 PAT 9,797,567
which is a 371 of PCT/DE09/01741 12/09/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
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GERMANY 102008061563.3 12/11/2008 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/06/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 18/098,326

Projected Publication Date: 05/25/2023

Non-Publication Request: No

Early Publication Request: No
Title

ORGANIC-LIGHT EMITTING DIODE

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents™} for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/098,326
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
B o) N/A N/A N/A N/A 320
SEARCH FEE
AT o N/A N/A N/A N/A 700
EXAMINATION FEE
i e N/A N/A N/A N/A 800
TOTAL CLAIMS . *
(37 GFR 1.16(i)) 19 minus 20 = 0 OR Ix B 0
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h)) 1 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 420
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2240
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR X _
=) - - =
E ((ISI;%erRe? .?g(ﬂt)) Hinue x = OR [x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
% (37 CF?{ ?.160)) OR |« =
Independent * Minus | *** = ~ B
E (37 CFR 1.16(h}) x B OR |x B
<§( Application Size Fee (37 CFR 1.16(s))
R
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) ©
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
he "Hi i Pai l nial} a b I box in column ]
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRST NAMED APPLICANT | ATTY. DOCKET NO,/TITLE |
18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46]
CONFIRMATION NO. 4779
175540 PUBLICATION NOTICE

Zsomj)j“l'” - L

New Providence, NJ 07974

(R

Date Mailed: 05/25/2023

Title:ORGANIC-LIGHT EMITTING DIODE

Publication No.US-2023-0160549-A1
Publication Date:05/25/2023

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211,et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to the
applicant. A copy of the publication may be obtained from the Office upon payment of the application fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Public
Records Division. The Public Records Division can be reached by telephone at (571)272-3150 or (800)972-6382,
by facsimile at (571)273-3250, by mail addressed to the United States Patent and Trademark Office, Public
Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic business center at www.upsto.gov using the public side of the Patent Application Information and
Retrieval(PAIR) system. The direct link to access this status information is currently https://portal.uspto.gov/pair/
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant
using the private side of PAIR.

Furhter assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Management, Application Assistance Unit (571) 272-4000 or (571) 272-4200 or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
175540 7590 08/02/2023
Botos Churchill IP Law LLP LE, TUNG X
430 Mountain Avenue
Suite 401 | ART UNIT PAPER NUMBER |
New Providence, NJ 07974 2844
DATE MAILED: 08/02/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46] 4779

TITLE OF INVENTION: ORGANIC-LIGHT EMITTING DIODE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/02/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

175540 . 7590 08/02/2023 Certificate of Mailing or Transmission
Botos Churchill IP Law LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
; States Postal Service with sufficient postage for first class mail in an envelope
439 Mountain Avenue addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 401 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
y

New PrOVidence, NI 07974 (Typed or printed name))
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46] 4779

TITLE OF INVENTION: ORGANIC-LIGHT EMITTING DIODE

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/02/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, TUNG X 2844 315-360000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [Missue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46] 4779
| EXAMINER |
175540 7590 08/02/2023
Botos Churchill IP Law LLP LE, TUNG X
430 Mountain Avenue
Suite 401 | ART UNIT PAPER NUMBER |
New Providence, NJ 07974 2844

DATE MAILED: 08/02/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation 0f$ #éull@(ﬂrf‘ - 265/361



Application No. Applicant(s)
; . 18/098,326 Kastner-dung et al.
Notice of Allowabilily Examiner ArtUnit | AlA (FITF) Status
TUNG X LE 2844 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 01/18/2023.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 14-32 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 13/139,514 .

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. J Examiner's Amendment/Comment

2.[v) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 01/18/2023; 01/19/2023.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material

4.7 Interview Summary (PTO-413),
Paper No./Mail Date.

/TUNG X LE/

Primary Examiner, Art Unit 2844

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230720

SDC EX. 1014 - 266/361




Application/Control Number: 18/098,326 Page 2
Art Unit: 2844

DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application is being examined under the pre-AIA first to invent provisions.

This Office Action is in response to the Applicant’s communication filed on January 18,
2023 and preliminary amendment filed on February 10, 2023. In virtue of this preliminary
amendment:

e Claims 1-13 are cancelled;

e Claims 14-32 are newly added; and thus,

e Claims 14-32 are now pending in the instant application.

Priority
1. Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C. 119
(a)-(d). The certified copy has been filed in parent Application No. 13/139,514, filed on
01/03/2012.
Information Disclosure Statement
2. The information disclosure statements (IDS) submitted on 01/18/2023 and 01/19/2023
are in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statements are being considered by the examiner.
Allowable Subject Matter

3. Claims 14-32 are allowed.
4. The following is an examiner’s statement of reasons for allowance:

Prior art of record fails to disclose or fairly suggest the following limitations:

A device comprising: ... “wherein the organic layer sequence comprises at least one

radiation-emitting region configured to generate electromagnetic radiation in a spectral range

SDC EX. 1014 - 267/361



Application/Control Number: 18/098,326 Page 3
Art Unit: 2844

from infrared radiation to UV radiation during operation, wherein the organic layer sequence
comprises an electron transport layer that is n- doped; and wherein the organic layer sequence
comprises an emission layer comprising an iridium-containing compound’, in combination with
the remaining claimed limitations as claimed in independent claim 14 (claims 15-32 are allowed
as being dependent on claim 14).

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Prior art Oh et al. — US 8,721,381

Prior art Biebuyck et al. — US 5,734,225
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TUNG X LE whose telephone number is (571)272-6010. The
examiner can normally be reached Monday to Friday from 10am to 6pm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.

SDC EX. 1014 - 268/361



Application/Control Number: 18/098,326 Page 4
Art Unit: 2844

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Amy C Johnson can be reached on 571-272-2238. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TUNG X LE/
Primary Examiner, Art Unit 2844
July 20, 2023

SDC EX. 1014 - 269/361



Application/Control No. Applicant(s)/Patent Under
18/098,326 Reexamination
. . Kastner-dung et al.
Notice of References Cited S — AU
TUNG X LE 2844 Page 1 of 1

U.S. PATENT DOCUMENTS

* Countlr:;o(fj::g;-el\?:n’:lbirrlgiig Code MI\/ID- ?}iYY Name CPC Classification US Classification
* [ A | US-8721381-B2 05-2014 Oh; Min-ho H10K50/8426 445/44
* | B | US-5734225-A 03-1998 Biebuyck; Hans H10K50/844 313/511

C

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS

* Countlr:;oc(;::g;—el\:]:n’:lbirrlgiig Code MI\/ID- ?}?{YY Country Name CPC Classification

N

0]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20230720
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 18/098,326 Kastner-Jung et al.
T
TUNG X LE 2844
CPC - Searched*
Symbol Date Examiner
HO1L: 51/0097, 5209, 5218, 5225, 5246, 5253 07/20/2023 TXL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
PE2E Search (see search history printout) 07/20/2023 TXL
CPC Search 07/20/2023 TXL
Inventors and Assignee Searches 07/20/2023 TXL
Citations: Forward and Backward 07/20/2023 TXL
Reviewed all references on IDS(s) 1/18/2023 and 1/19/2023 07/20/2023 TXL
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
HO1L 51/5218, 51/5253 07/20/2023 TXL

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20230720

SDC EX. 1014 - 271/361



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |gn9g 326 Kastner-Jung et al.
H “ ““H Examiner Art Unit
TUNG X LE 2844
CPC
Symbol Type Version
F21s 02 F 2013-01-01
F21V 0442 | 2013-01-01
F21V 0016 | 2013-01-01
F21V 004 | 2013-01-01
F21V 0052 | 2013-01-01
F21V 006 | 2013-01-01
Go04cC 02 | 2013-01-01
G04G 00 | 2013-01-01
G04G 023 | 2013-01-01
HO5B 22 | 2013-01-01
B60Q 745 | 2017-02-01
B60Q 30 | 2017-02-01
B60Q 268 | 2013-01-01
B60Q 00 | 2013-01-01
BO5B 18 | 2013-01-01
F24D 06 | 2013-01-01
HO5B 60 | 2020-01-01
HO5B 16 | 2020-01-01
HO5B 105 | 2020-01-01
F21s 033 A 2013-01-01
F21s 04 A 2013-01-01
F21s 061 A 2013-01-01
F21s 03 A 2013-01-01
F21Y 00 A 2013-01-01
F21Y 15 A 2016-08-01
F21Y 10 A 2016-08-01
F21Y 20 A 2016-08-01
Y02B 30 A 2013-01-01
Y02B 40 A 2013-01-01
HO5B 195 A 2020-01-01
HO5B 125 A 2020-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/I:-’rr%JrT’:laGryXEl)_(gr/niner, Art Unit 2844 20 July 2023 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230720

Page 1 of 4 SDC EX. 1014 - 272/361



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |gn9g 326 Kastner-Jung et al.
H “ ““H Examiner Art Unit
TUNG X LE 2844
CPC
Symbol Type Version
HO5B 165 A 2020-01-01
H10K 13 A 2023-02-01
H10K 155 A 2023-02-01
H10K 165 A 2023-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/TUNG X LE/ 20 July 2023 . . N
Primary Examiner, Art Unit 2844 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230720

Page 2 of 4 SDC EX. 1014 - 273/361



Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |gn9g 326 Kastner-Jung et al.

H “ ““H Examiner Art Unit
TUNG X LE 2844

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1L

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/TUNG X LE/ 20 July 2023 ) . _—
Primary Examiner, Art Unit 2844 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230720
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/098,326 Kastner-Jung et al.
Examiner Art Unit
TUNG X LE 2844

(0 Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. [J R1.47

CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
- 1 - 10 6 19 11 28
- 2 - 11 7 20 16 29
- 3 - 12 8 21 17 30
- 4 - 13 9 22 18 31
- 5 1 14 10 23 19 32
- 6 2 15 12 24
- 7 3 16 13 25
- 8 4 17 14 26
- 9 5 18 15 27
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/TUNG X LE/ 20 July 2023 . . P
Primary Examiner, Art Unit 2844 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 10
U.S. Patent and Trademark Office Part of Paper No.: 20230720
Page 4 of 4
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Receipt date: 01/18/2023

Dac code: 1DS

Doc description: Information Disclosure Statement {IDS) Filed

18/098,328 ~ GAU: 2844

FTOQSRD8a (01-22}

Approved for use through 05312024 OMB 08510031
LE8. Patent and Trademark Office; U.S. CEPARTMENT OF CCRMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a colleckon of information unfess # contains a valid OMB control pumber.

Application Number
Filing Date 2023-01-18
INFORMATION DISCLOSURE First Named Inventor | Ulrich Kastner-Jung
STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)
Examiner Name
Attorney Doclket Number PICTIV 3.3F-001 CCC [46]
U.5.PATENTS
Examiner| Cite Kind Mame of Patentes or Applicant Pages,Columns,Lmes where
e Patent Number .| issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
1 5734225 A 19988-03-31 BIEBUYCK, et al.
2 5895228 A 1986-04-20 BIEBUYCK, et al.
3 6236622 81 2001-05-22 BLACKMAN
4 6787976 82 2004-09-07 MINOURA, et af.
5 6926572 B2 2005-08-09 PARK, ef al.
8 7205714 B2 2007-04-17 CHEN
7 7211948 82 2007-05-01 {EE
8 7280439 81 2007-18-09 SHADDOX

EF8Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /gl:);ngx 1014 - 276/361



Receipt date: 01/18/2023

18/098,328 ~ GAU: 2844

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

Application Number

Filing Date

2023-01-18

First Named Inventor | Ulrich Kastner-Jung

Art Unit

Examiner Name

Attorney Doclket Number

PICTIV 3.3F-001 CCC [48]

g 7317210 B2 2008-01-08 BRABEC, et al.
10 7560727 B2 2009-07-14 ISHIKAWA

i 7733008 B2 2010-06-08 KE, etal

12 7822358 B2 2011-04-12 VON

If you wish to add additional U1.5. Patent citalion information please dlick the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lmes where
1k Cite No \ . Relevant Passages or Relevant
Initial Number Code'| Date of cited Dlocument .
Figures Appear

1 20010043048 Al 2001-11-22 FUKUNAGA

2 20010052752 Al 2001-12-20 GHOSH, et al.

3 20020003403 Ad 2002-01-10 GHOSH, et al.

4 20020125822 Ad 2002-09-12 GRAFF, et al.

5 20020167270 Ad 2002-11-14 SIWINSK, et al,

EF8Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. ,/gl%p

E£X. 1014 - 277/361



Receipt date: 01/18/2023 18/098,328 ~ GAU: 2844

Application Number
Filing Date 2023-01-18
INFORMATION DISCLOSURE First Named Inventor | Ulrich Kastner-Jung
STATEMENT BY APPLICANT [
{ Not for submission under 37 CFR 1.89)
Examiner Name
Attorney Doclket Number PICTIV 3.3F-001 CCC [48]
8 20030064540 Ad 2003-04-03 AUCH, etal.
7 20030071258 Al 2003-04-17 YOSHIDA
8 20030071804 Al 2003-04-17 YAMAZAKE, et al.
g 20030121767 Al 2003-G7-03 CALDWELL
10 200301755563 Al 2003-09-18 THOMPSON, et al.
11 20030222577 Ad 2003-12-04 LU
12 20030231495 Ad 2003-12-18 SEARFOSS
13 20040022058 Ad 2004-02-05 BIRRELL
14 20040113542 Ad 2004-08-17 HSIAD, et al.
15 20050000824 Al 2005-05-12 DOWLING, et al.
18 20050110048 Al 2005-05-28 URUSHIDO

EF8Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /gl:);ngx 1014 - 278/361
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CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate selection(s):

That each item of information contained in the information disclosure siatement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87{e}1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpait foreign application, and, o the knowledge of the person signing the certification
after making reasonable inquiry, no Hem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{e)}(2).

[ ] See attached certification statement.
[[] The fee set farth in 37 CFR 1.17 (p) has been submitted herewith.

[x] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d)} for the
form of the signature.

Signature {Richard J. Botos/ Bate (YYYY-MM-DD) 2023-01-18
Name/Print Richard J. Botos Registration Number 32018

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to oblain or retain a benefit by the
public which is to file (and by the USPTD 1o process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This collection is estimated {o takea 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire fo complete this form and/or suggestions for reducing this burden, shouid he sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connegction with vour submission of the
attached form reilated to a patent application or patent. Accordingly, pursuant to the requirements of the Acl, please be advised
that: {1} the general authority for the collection of this information is 35 U.S.C. 2(bX2); {2) furnishing of the information sclicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. If vou do not fumish the requested
information, the U.8. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by vou in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially {o the axdent allowed under the Fraeadom of Information Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administralive tribunal, including disclosures to opposing counsel in the course of seltlement
negoetiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be usad {o make
determinations about individuals.

A record from this system of racords may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of iaw or regulation.
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| "5874803" | "5917280"
| "5932895" | "5953587"
| "5981306" | "5986268"
| "5986401" | "5998803"
| "6013538" | "6013982"
| "6030715" | "6045930"
| "6046543" | "6048630"
| "6091195" | "6097147"
| "6111902" |
"6125226").pn. OR
("6303238").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("20090124062" |
"20140072771" |
"20150171354" |
"20160081180" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/08/10
10:37 AM

2022/08/10
10:37 AM

2022/08/10
10:37 AM

2022/08/10
10:38 AM

2022/08/10
10:42 AM

2022/08/10
10:43 AM

2022/08/10
10:47 AM

07/20/2023 01:00:02 AM

Workspace: 18088326
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L22

L23

L24

L25

2639

781

257

586

"20160299283").pn. OR
("10693088").urpn.
AND (PGPB | USPT |
USOC).dbnm.

L13 AND ((flexible OR
bend$4 OR roll$4)
WITH carrier)

L22 AND (organic adj1
layer) AND
((encapsulat$3 OR
seal$3 OR insulat$3)
adj1 layer)

L23 AND (infrared OR
UV.u/c.)

("3949410" | "4058418"
| "4392451" | "4416288"
| "4471003" | "4487162"
| "4658153" | "4663828"
| "4761335" | "4763275"
| "4766670" | "4784720"
| "4855017" | "5041973"
| "5086785" | "5108819"
| "56118400" | "5147519"
| "6178957" | "5204 144"
| "56306917" | "5313094"
| "6331966" | "5360987"
| "5403700" | "5427096"
| "6434751" | "5439575"
| "6455178" | "5455430"
| "5469845" | "5477088"
| "6501893" | "56525815"
| "6539935" | "5545291"
| "6549108" | "5560974"
| "6567975" | "5625471"
| "6648148" | "5687737"
| "6691245" | "5746207"
| "6753529" | "5757081"
| "6767578" | "5772905"
| "6783856" | "5790151"
| "6811790" | "5817242"
| "6824186" | "5837546"
| "6860974" | "5871443"
| "56904545" | "5907189"
| "56915180" | "5917534"
| "6928001" | "5955781"
| "56968839" | "5976683"
| "6978972" | "5998291"
| "6009632" | "6024702"
| "6057212" | "6080608"
| "6097984" | "6121110"
| "6148127" | "6150602"
| "6165391" | "6165885"
| "6171730" | "6225149"
| "6236883" | "6265326"
| "6274508" | "6276775"
| "6277712" | "6281038"
| "6282960" | "6284418"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/08/10
10:51 AM

2022/08/10
10:52 AM

2022/08/10
10:53 AM

2022/08/10
10:55 AM

07/20/2023 01:00:02 AM

Workspace: 18088326
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| "6291896" | "6301500"
| "6309351" | "6316278"
| "6316283" | "6317175"
| "6322895" | "6322963"
| "6334960" | "6344616"
| "6360615" | "6380729"
| "6403397" | "6403944"
| "6413790" | "6414783"
| "6417025" | "6420266"
| "6433401" | "6451191"
| "6459418" | "6468638"
| "6479395" | "6504 105"
| "6517995" | "6518168"
| "6527964" | "6555408"
| "6566744" | "6567158"
| "6580151" | "6586338"
| "6590346" | "6606079"
| "6606247" | "6608370"
| "6613979" | "6623579"
| "6639578" | "6655286"
| "6657289" | "6661037"
| "6665044" | "6666821"
| "6667548" | "6683663"
| "6693384" | "6706402"
| "6720469" | "6723576"
| "6730990" | "6731353"
| "6743982" | "6762510"
| "6780696" | "6784450"
| "6787052" | "6805809"
| "6814898" | "6816380"
| "6826509" | "6836744"
| "6844673" | "6848162"
| "6850312" | "6856830"
| "6863219" | "6864435"
| "6864570" | "6872645"
| "6878871" | "6881979"
| "6885030" | "6887450"
| "6900094" | "6917061"
| "6936181" | "6949199"
| "6949206" | "6950220"
| "6984934" | "6989285"
| "7029951" | "7033961"
| "7054784" | "7067903"
| "7081642" | "7116318"
| "7132313" | "7148512"
| "7158277" | "71169546"
| "7169669" | "7170164"
| "7186624" | "7190051"
| "7195733" | "7223609"
| "7223632" | "7252664"
| "7253442" | "7255919"
| "7265298" | "7291146"
| "7291540" | "7293353"
| "7337012" | "7374968"
| "7425523" | "7487587"
| "7491892" | "7509835"
| "7521292" | "7525304"
| "7526389" | "7552031"

07/20/2023 01:00:02 AM
Workspace: 18088326

Page 5 of 18
SDC EX. 1044 - 294/361



| "7557367" | "7593086"
| "7622367" | "7629691"
| "7633761" | "7635755"
| "7674882" | "7700402"
| "7704684" | "7705280"
| "7709961" | "7727199"
| "7727575" | "71732012"
| "7742795" | "7759167"
| "7769472" | "7799699"
| "7838964" | "7842780"
| "7857781" | "7871661"
| "7884540" | "7909971"
| "7932123" | "7935056"
| "7943491" | "7960246"
| "7972875" | "71982296"
| "8008575" | "8039847"
| "8107248" | "8198621"
| "8207473" | "8252191"
| "8367035" | "8394706"
| "8440546" |
"20010003043" |
"20010012918" |
"20010021867" |
"20020021445" |
"20020026127" |
"20020082515" |
"20020094701" |
"20020095087" |
"20020110766" |
"20020128700" |
"20020151934" |
"20030006527" |
"20030017848" |
"20030032892" |
"20030082889" |
"20030087476" |
"20030097165" |
"20030120271" |
"20030138704" |
"20030149456" |
"20030171691" |
"20030178316" |
"20030222282" |
"20030227116" |
"20030236455" |
"20040005723" |
"20040006264" |
"20040026684" |
"20040061543" |
"20040079464" |
"20040081384" |
"20040085469" |
"20040092806" |
"20040095658" |
"20040106334" |
"20040112964" |
"20040135094" |
"20040136866" |

07/20/2023 01:00:02 AM
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"20040138558" |
"20040146560" |
"20040149921" |
"20040155290" |
"20040171969" |
"20040178390" |
"20040178466" |
"20040192062" |
"20040192082" |
"20040200734" |
"20040206448" |
"20040211458" |
"20040211459" |
"20040229830" |
"20040243204" |
"20040250950" |
"20040252559" |
"20050020094" |
"20050021103" |
"20050037511" |
"20050038498" |
"20050054939" |
"20050082526" |
"20050107716" |
"20050113744" |
"20050115308" |
"20050124712" |
"20050133954" |
"20050136501" |
"20050171524" |
"20050177335" |
"20050203366" |
"20050214962" |
"20050227389" |
"20050233546" |
"20050238967" |
"20050255686" |
"20050260706" |
"20050261561" |
"20060038182" |
"20060049485" |
"20060056161" |
"20060068576" |
"20060076561" |
"20060084012" |
"20060084394" |
"20060085976" |
"20060102525" |
"20060106321" |
"20060119853" |
"20060127817" |
"20060129056" |
"20060132025" |
"20060134893" |
"20060154398" |
"20060159837" |
"20060169989" |
"20060173364" |

07/20/2023 01:00:02 AM
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"20060177479" |
"20060178655" |
"20060244105" |
"20060255341" |
"20060273279" |
"20060279191" |
"20060286488" |
"20060286785" |
"20070009968" |
"20070027514" |
"20070031607" |
"20070032089" |
"20070043416" |
"20070058254" |
"20070073130" |
"20070104944" |
"20070108389" |
"20070122819" |
"20070187862" |
"20070212730" |
"20070213616" |
"20070227586" |
"20070233208" |
"20070254468" |
"20080000871" |
"20080008626" |
"20080038236" |
"20080041617" |
"20080046080" |
"20080054875" |
"20080055581" |
"20080077225" |
"20080085272" |
"20080090322" |
"20080102096" |
"20080108171" |
"20080108942" |
"20080140152" |
"20080152281" |
"20080157234" |
"20080157235" |
"20080183076" |
"20080188912" |
"20080193749" |
"20080203268" |
"20080203431" |
"20080208268" |
"20080212102" |
"20080239755" |
"20080257586" |
"20080280360" |
"20080287167" |
"20080288037" |
"20080293919" |
"20080313552" |
"20090001550" |
"20090004737" |
"20090015560" |

07/20/2023 01:00:02 AM
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"20090028910" |
"20090054742" |
"20090088750" |
"20090105605" |
"20090107704" |
"20090149930" |
"20090183986" |
"20090184254" |
"20090198293" |
"20090199960" |
"20090202614" |
"20090204168" |
"20090208555" |
"20090215385" |
"20090221896" |
"20090232963" |
"20090234026" |
"20090247909" |
"20090273909" |
"20090289246" |
"20090294803" |
"20090308455" |
"20090317639" |
"20100002402" |
"20100028451" |
"20100046902" |
"20100052112" |
"20100055438" |
"20100059863" |
"20100063404" |
"20100065784" |
"20100068740" |
"20100070068" |
"20100072577" |
"20100073669" |
"20100087782" |
"20100096763" |
"20100116526" |
"20100117660" |
"20100120116" |
"20100121420" |
"20100152619" |
"20100176705" |
"20100178304" |
"20100178722" |
"20100188799" |
"20100191328" |
"20100196447" |
"20100200752" |
"20100203226" |
"20100252840" |
"20100271191" |
"20100279112" |
"20100283069" |
"20100289124" |
"20100298895" |
"20100317132" |
"20100324455" |

07/20/2023 01:00:02 AM
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L27 27

L28 208

"20100327387" |
"20110011179" |
"20110018838" |
"20110034912" |
"20110054583" |
"20110068672" |
"20110114894" |
"20110147715" |
"20110170225" |
"20110171813" |
"20110177332" |
"20110187798" |
"20110215931" |
"20110218756" |
"20110218757" |
"20110220890" |
"20110230747" |
"20110266561" |
"20110272181" |
"20110277813" |
"20110316120" |
"20120051005" |
"20120052268" |
"20120065937" |
"20120083099" |
"20120092178" |
"20120105528" |
"20120157804" |
"20120157986" |
"20120157987" |
"20120157988" |
"20120157989" |
"20120158101" |
"20120165759" |
"20120251824" |
"20120256308" |
"20120261551" |
"20120279762" |
"20120320581" |
"20120327608" |
"20130036928" |
"20130041235" |
"20130100618").pn. OR
("8886334").urpn. AND
(PGPB | USPT |
USOC).dbnm.

(pictiva near3 displays
near3 international) OR
(osram near2
OLED.u/c.)

((ulrich near2 jung) OR
(markus near2 klein)
OR (stan near2 maes)
OR (romana near2 sigl)
OR (annette near2
haid) OR (stephan
near2 lintner) OR (julian

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

ON

ON

ON

ON

2022/08/10
10:59 AM

2022/08/10
11:07 AM

07/20/2023 01:00:02 AM
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L29 27726
L30 28029
L31 2068
L32 560
L33 455
L34 13
L35 36

near2 herget) OR
(gregor near2
matjan)).in.

(HO1L51/0097 OR
HO01L51/5209 OR
HO01L51/5218 OR
HO01L51/5225 OR
HO01L51/5246 OR
HO01L51/5253).CPC.

L27 ORL28 OR L29

L30 AND ((flexible OR
bend$4 OR roll$4)
WITH carrier)

L31 AND (organic adj1
layer) AND
((encapsulat$3 OR
seal$3 OR insulat$3)
adj1 layer)

L32 NOT L24

("20050110049" |
"20090021666" |
"20120146886" |
"20130169515" |

"20140048314").pn. OR

("9882152").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("8377762" | "8698189"
| "8933451" | "9287342"
| "9543370" | "9659966"
| "9698162" | "9882152"
| "10020462" |
"20060169989" |
"20080079889" |
"20110227846" |
"20120162099" |
"20130148312" |
"20140097408" |
"20140217373" |
"20140217397" |
"20140232956" |
"20140353670" |
"20150102298" |
"20150116959" |
"20150179728" |
"20160014883" |
"20160195901" |
"20160204185" |
"20160218305" |
"20160239133" |
"20160336523" |
"20170062532" |
"20170092230" |
"20170147117" |

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/08/10
11:08 AM

2022/08/10
11:09 AM

2022/08/10
11:09 AM

2022/08/10
11:11 AM

2022/08/10
11:11 AM

2022/08/10
11:14 AM

2022/08/10
11:17 AM

07/20/2023 01:00:02 AM
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L36

L37

L38

L39

L40

L41

L42

L43

L44

L45

91084

11

11

106

1136

78710

3918

344

"20170237025" |
"20170329368" |
"20180019418").pn. OR
("10211276").urpn.
AND (PGPB | USPT |
USOC).dbnm.

L1 amd (layer near2
sequence) AND
encapsulation AND (exit
near2 area)

L1 AND (layer near2
sequence) AND
encapsulation AND (exit
near2 area)

("20030071259"|"69265
72"["7205714"["200200

03403"|"20040022058"|
"20060141135""20110

187668"|"20050110049
""20090142556"["2009

0021666"|"2011009650
4").PN.

("6590346" | "6617784"

| "6777871" | "6787976"
| "6984934" |
"20030117067" |

"20030141805").pn. OR
("7205714").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("5300263" | "5703436"
| "5707745" | "5796509"
| "5948281" | "6245393"
| "6303238" |
"6337102").pn. OR
("6984934".urpn. AND
(PGPB | USPT |
USOC).dbnm.

osram near2 OLED
L13 OR L30 OR L41

L42 AND ((flexible OR
bend$4 OR roll$4)
WITH carrier)

L43 AND (sequence
WITH layer)

("9136447" |
"20120056228" |
"20120056229" |
"20170062671" |
"20180040779" |
"20190157524").pn. OR
("11158771").urpn.
AND (PGPB | USPT |

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/13
08:42 AM

2022/10/13
10:18 AM

2022/10/13
10:25 AM

2022/10/13
10:27 AM

2022/10/13
10:28 AM

2022/10/13
10:37 AM

2022/10/13
10:38 AM

2022/10/13
10:38 AM

2022/10/13
10:39 AM

2022/10/13
10:40 AM

07/20/2023 01:00:02 AM
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L46 10
L47 6
L48 1
L49 3
L50 44

USOC).dbnm.

("20090173957" |
"20130069525" |
"20140001949").pn. OR
("9136447").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("9136447" |
"20120056228" |
"20120056229" |
"20170062671" |
"20180040779" |
"20190157524").pn. OR
("11158771").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(device AND (organic
near5 diode) AND
(organic near3 layer
near3 sequence) AND
(radiation near3 exit
near3 area) AND
encapsulation AND
(flexible near3 carrier)
AND (spectral near3
range) AND (touch
near3 sensitive)).cim.

(9797567|10605422|11
585504).PN.

("5734225" | "5895228"
| "6236622" | "6787976"
| "6926572" | "7205714"
| "7211945" | "7280439"
| "7317210" | "7560727"
| "7733008" | "7922358"
| "20010043046" |
"20010052752" |
"20020003403" |
"20020125822" |
"20020167270" |
"20030064540" |
"20030071259" |
"20030071804" |
"20030121767" |
"20030175553" |
"20030222577" |
"20030231495" |
"20040022058" |
"20040113542" |
"20050099824" |
"20050110049" |
"20050231101" |
"20060049381" |
"20060141135" |
"20070114520" |
"20070230211" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/10/13
10:41 AM

2022/10/13
10:41 AM

2022/10/13
10:44 AM

2023/07M19
06:37 PM

2023/07M19
06:57 PM

07/20/2023 01:00:02 AM

Workspace: 18088326
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L51 23
L52 137
L53 24

"20070278937" |
"20080219013" |
"20080248191" |
"20090021666" |
"20090039272" |
"20090072711" |
"20090142556" |
"20100157585" |
"20110096504" |
"20110187668" |
"20120258294").pn. OR
("11585504").urpn.
AND (PGPB | USPT |
USOC).dbnm.

("6006404" | "6511198"
| "6650045" | "6965197"
| "7358663" |
"20010040717" |
"20050036327" |
"20050079324" |
"20060232992" |
"20070085476" |
"20070145889" |
"20070230211").pn. OR
("7922358".urpn. AND
(PGPB | USPT |
USOC).dbnm.

("4769292" | "5936347"
| "5955837" | "6476550"
| "6538375" | "6787990"
| "20010026124").pn.
OR ("6965197").urpn.
AND (PGPB | USPT |
USOC).dbnm.

("6515428" | "6777871"
| "6965197" | "6984934"
| "7733011" | "8179034"
| "8987767" |
"20020047514" |
"20020089497" |
"20020101155" |
"20040119398" |
"20060125381" |
"20070194696" |
"20080169461" |
"20080220683" |
"20080238310" |
"20120097927" |
"20130140597" |
"20140183483" |
"20150236080" |
"20160087244" |
"20160359142" |
"20160372702" |
"20170125738").pn. OR
("11387297").urpn.
AND (PGPB | USPT |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/07M19
06:59 PM

2023/07M19
07:00 PM

2023/07M19
07:01 PM

07/20/2023 01:00:02 AM
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L54 1

L55 42
L56 16
L57 33

USOC).dbnm.

(device AND (organic
near3 diode) AND
(layer near2 sequence)
AND (radiation near2
exit near2 area) AND
encapsulat$3 AND
carrier AND (transport
near2 layer) AND
(emission near2 layer)
AND $2doped AND
compound).clm.

("5734225" | "6236622"
| "7280439" | "7317120"
| "7317210" | "7733008"
| "7922358" |
"20010052752" |
"20020125822" |
"20020167270" |
"20030064540" |
"20030071804" |
"20030121767" |
"20030175553" |
"20030222577" |
"20030231495" |
"20040113542" |
"20050099824" |
"20060049381" |
"20070278937" |
"20080219013" |
"20080248191" |
"20090039272" |
"20100157585" |
"20120258294").pn. OR
("9797567").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("8278652" | "9263696"
| "9627641" | "9797567"
| "9929362" |
"20020040728" |
"20080067924" |
"20090256117" |
"20110086176" |
"20110089408" |
"20120080086" |
"20120192945" |
"20140116509" |
"20150123047" |
"20170301872" |
"20180342692").pn. OR
("10854834").urpn.
AND (PGPB | USPT |
USOC).dbnm.

("5734225" | "5895228"
| "6236622" | "7205714"
| "7280439" | "7317210"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/07M19
07:05 PM

2023/07M19
09:12 PM

2023/07M19
09:13 PM

2023/07M19
09:13 PM

07/20/2023 01:00:02 AM
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L58 23

L59 17

| "7560727" | "7733008"
| "7922358" |
"20010043046" |
"20010052752" |
"20020125822" |
"20020167270" |
"20030064540" |
"20030071804" |
"20030121767" |
"20030175553" |
"20030222577" |
"20030231495" |
"20040113542" |
"20050099824" |
"20050231101" |
"20060049381" |
"20070114520" |
"20070230211" |
"20070278937" |
"20080219013" |
"20080248191" |
"20090039272" |
"20090072711" |
"20100157585" |
"20120258294").pn. OR
("10605422").urpn.
AND (PGPB | USPT |
USOC).dbnm.

("6006404" | "6511198"
| "6650045" | "6965197"
| "7358663" |
"20010040717" |
"20050036327" |
"20050079324" |
"20060232992" |
"20070085476" |
"20070145889" |
"20070230211").pn. OR
("7922358".urpn. AND
(PGPB | USPT |
USOC).dbnm.

("7922358" |
"20040240070" |
"20050142379" |
"20050162743" |
"20070171671" |
"20070263412" |
"20080305301" |
"20090097234" |
"20100087611" |
"20100214507" |
"20100245718" |
"20110019426" |
"20110090568" |
"20110198987").pn. OR
("9431632").urpn. AND
(PGPB | USPT |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

ON

ON

ON

ON

2023/07M19
09:14 PM

2023/07M19
09:16 PM

07/20/2023 01:00:02 AM

Workspace: 18088326

Page 16 of 18

SDC EX. 1144 - 305/361




L60 74
L61 37
L62 12
L63 37

USOC).dbnm.

("4125510" | "4405208"
| "4701482" | "4847120"
| "4956031" | "5063102"
| "5213864" | "5260398"
| "5300591" | "5420213"
| "5589732").pn. OR
("5734225".urpn. AND
(PGPB | USPT |
USOC).dbnm.

("5734225" | "6473148"
| "6605826" | "6791660"
| "6878467" | "7109655"
| "7112115" | "7128632"
| "7834550" |
"20010048234" |
"20010050532" |
"20030042852" |
"20030122476" |
"20040095060" |
"20040207314" |
"20050023976" |
"20050040762" |
"20050110404" |
"20050260440" |
"20050269940" |
"20060082298" |
"20060202220" |
"20070052347" |
"20070170861" |
"20070194710" |
"20090009046" |
"20090102357" |
"20100045181").pn. OR
("8258696").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("4371566" | "4414278"
| "4478876" | "5734225"
| "6268695" | "6470594"
| "6673385" | "6673436"
| "6949284").pn. OR
("7307119").urpn. AND
(PGPB | USPT |
USOC).dbnm.

("4446399" | "5734225"
| "6473148" | "6605826"
| "6791660" | "6878467"
| "7109655" | "7112115"
| "7128632" | "7834550"
| "8258696" | "8330339"
| "20010048234" |
"20010050532" |
"20030042852" |
"20030122476" |
"20040095060" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/07M19
09:24 PM

2023/07M19
09:25 PM

2023/07M19
09:28 PM

2023/07/20
12:44 AM

07/20/2023 01:00:02 AM
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"20040207314" |
"20050023976" |
"20050040762" |
"20050110404" |
"20050260440" |
"20050269940" |
"20060082298" |
"20060202220" |
"20070052347" |
"20070164662" |
"20070170845" |
"20070170861" |
"20070194710" |
"20070197036" |
"20090009046" |
"20090102357" |
"20100045177" |

"20100045181").pn. OR
("8721381").urpn. AND

(PGPB | USPT |
USOC).dbnm.

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

175540 . 7590 08/02/2023 Certificate of Mailing or Transmission
Botos Churchill IP Law LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
; States Postal Service with sufficient postage for first class mail in an envelope
439 Mountain Avenue addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 401 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
New PrOVidence, NI 07974 Richard J. Botos (Typed or printed name))
/Richard J. Botos/ (Signature)
October 23. 2023 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46] 4779
TITLE OF INVENTION: ORGANIC-LIGHT EMITTING DIODE
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/02/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, TUNG X 2844 315-360000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). (1) The names of up to 3 registered patent attorneys Botos Churchill IP Law LLP
1

or agents OR, alternatively,

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Pictiva Displays International Limited Dublin, IE

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X1 Corporation or other private group entity (] Government

4a. Fees submitted: Xlissue Fee [IPublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via Patent Center or EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

X] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 60-1866

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

[ Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

M| Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Authorized Signature /Richard \J Botos/ Date October 23. 2023

Typed or printed name Richard J. Botos Registration No. 32,016
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Receipt date: 01/18/2023 18/098,3268 ~ GAU: 2844
Application Number

Filing Date 2023-01-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

First Named Inventor | Ulrich Kastner-Jung

Art Unit

Examiner Name

Attorney Doclket Number PICTIV 3.3F-001 CCC [48]

28 20080142558 Al 2008-08-04 LANG, et al.

28 201001575685 Al 2010-06-24 DIEKMANN, et al.
30 20110088504 Al 2011-04-28 HiLD

31 20110187663 A 2011-08-04 HENTE

32 20120258294 A 2012-10-11 LEYDER, et al.

If you wish to add additional L1.5. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreignh Document Country Kind | Publication Applicant of cited where Relevant T8
Initial® No | Number8 Code?j Coded| Date PP ‘ Passages or Relevant
Document )
Figures Appear
1 14228248 JP B2 02,2009 SONY CORP []

Cwange(s) aPPliec

t CtIU&,unICH 3

SEMICONDUCTOR
MPL ) scusates P A |2002-01-31 | ENERGYLAB COLTD; ]
8//17,/202% SEMICONDUCTOR
ENER

- . EASTMAN KOQDAK
3 20020079438 KR A 2002-10-1¢8 COMPANY []

4 2003195775 JP A 20D3-07-08 | SEIKO EPSON CORP []

EF8Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /gl:);ngx 1014 - 317/361



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/098,326 11/28/2023 11828425 PICTIV 3.3F-001 CCC [46] 4779
175540 7590 11/08/2023

Botos Churchill IP Law LLP
430 Mountain Avenue

Suite 401

New Providence, NJ 07974

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:/
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Ulrich Kastner-Jung, Munich, GERMANY;
Markus Klein, Tegernheim, GERMANY;
Stan Maes, Dilsen-Stokkem, BELGIUM,;
Romana Sigl, Salzburg, AUSTRIA;
Annette Haid, Salzburg, AUSTRIA;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Pictiva Displays International Limited, Dublin, IRELAND;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/098,326 01/18/2023 Ulrich Kastner-Jung PICTIV 3.3F-001 CCC [46] 4779
175540 7590 11/28/2023 | XAMINGR |
Botos Churchill IP Law LLP
430 Mountain Avenue LE, TUNG X
Suite 401
New Providence, NJ 07974 | ART UNIT | PAPER NUMBER |
2844
| NOTIFICATION DATE | DELIVERY MODE |
11/28/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Igagliano@bciplaw.com
pto@bciplaw.com
rbotos @bciplaw.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.
18/098,326 28-Nov-2023 11828425
Botos Churchill IP Law LLP
430 Mountain Avenue
New Providence, NJ 07974
EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://

patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit

https://www.uspto.gov/electronicgrants

page 1 of 1
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Doc Code: STAT.DISCLMR
Document Description: Statutory Disclaimers per Manual of Patent Examining Procedure(MPEP) 1490
PTO/SB/43 (11-23)
Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DISCLAIMER IN A PATENT UNDER 37 CFR 1.321(a)

Name of Patentee Docket Number (optional)
Pictiva Displays International Limited PICTIV 3.3F-001 CCC [46]
11,828,425

11/28/2023
TitIeofInventionORGANIC_LIGHT EMITTING DIODE

Patentee hereby disclaims:

Patent Number Date Patent Issued

the following complete claim(s) in the above-identified patent; 1. 3. 5-8,13-16, and 18-19

|:| the terminal part of the term of the above-identified patent beginning on the date:
|:| the entire term of the above-identified patent.
The disclaimer is binding on the patentee and its successors or assigns.

The extent of patentee’s ownership interest in the above-identified patent is: 100%

The fee for this disclaimer is set forth in 37 CFR 1.20(d) and is being paid in the following manner:
payment by the USPTO patent electronic filing system.

|:| the Director is hereby authorized to charge any fees which may be required, or credit any
overpayment, to Deposit Account No.

|:| payment by credit card. Form PTO-2038 is attached.
|:| a check in the amount of the fee is enclosed.

WARNING: Information on this form may become public. Credit card information should not be included on this
form. Provide credit card information and authorization on form PTO-2038.

The undersigned is:

patentee. If patentee is a juristic entity, the undersigned is authorized to act on behalf of the juristic
entity.

attorney or agent of record.

Signature

Date

/Richard J. Botos/ October 25, 2024
Name ferimed/teed pichard J. Botos 32016

Note: See 37 CFR 1.4(d) for signature requirements and certifications.

Practitioner registration number

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has
a currently valid OMB Control Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is
estimated to average 12 minutes per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or any
other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United States Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. If filing the completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. The United States Patent
and Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The
USPTO’s system of records is used to manage all applicant and owner information including name,
citizenship, residence, post office address, and other information with respect to inventors and their
legal representatives pertaining to the applicant's/owner’s activities in connection with the invention for
which a patent is sought or has been granted. The applicable Privacy Act System of Records Notice for
the information collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in the
Federal Register at 78 FR 19243 (March 29, 2013). https://www.govinto.gov/content/pke/FR-2013-03-
29/pdf/2013-0734 L pdf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of
law;

2) a federal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA)
requires disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains,
when the individual has requested the Member’s assistance with respect to the subject matter of the
record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of
records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA
regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be
used to make determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review
pursuant to the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10) the Office of Management and Budget (OMB) for legislative coordination and clearance.
If you do not furnish the information requested on this form, the USPTO may not be able to process

and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.
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UNITED STATES
PATENT AND TRADEMARK OFFICE

Page 1 of 2

P.O. Box 1450
Alexandria, VA 22313 - 1450
WWWw.uspto.gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME

18/098,326

10/25/2024 11:34:32 AM Z ET

ATTORNEY DOCKET #
PICTIV 3.3F-001 CCC [46]

Title of Invention

ORGANIC-LIGHT EMITTING DIODE

Application Information

APPLICATION TYPE

CONFIRMATION #
PATENT CENTER #

CUSTOMER #

CORRESPONDENCGCE
ADDRESS

Documents

DOCUMENT

Utility - Nonprovisional Application
under 35 USC 111(a)

4779

67720174

175540

PAGES

DISCLAIMER IN A PATENT
UNDER 37 CFR 1.321a.pdf

Digest

DOCUMENT

PATENT # 11828425

FILED BY Elizabeth Gagliano
FILING DATE 01/18/2023

FIRST NAMED  Ulrich Kastner-Jung
INVENTOR

AUTHORIZED BY  Richard Botos

TOTAL DOCUMENTS: 1

SIZE

DESCRIPTION (KB)

Statutory disclaimers per
Manual of Patent Examining 260 KB
Procedure(MPEP) 1490.

MESSAGE DIGEST(SHA-512)

CF720511D69F27D31D9D4968F7744F2A123FB8A6022AB30632

DISCLAIMER IN A PATENT

UNDER 37 CFR 1.321a.pdf

16648CE39D56327415D9402F030A80EESFABESBD261E6B8B4

5860330A14DEDSA58ACC4158EE02B

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as

described in MPEP 503.
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Page 2 of 2

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/098,326 10/25/2024 11:34:32 AM Z ET PICTIV 3.3F-001 CCC [46]

Title of Invention
ORGANIC-LIGHT EMITTING DIODE

Application Information

APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 11828425
under 35 USC 111(a)

CONFIRMATION # 4779 FILED BY Elizabeth Gagliano
PATENT CENTER # 67720174 AUTHORIZED BY  Richard Botos
CUSTOMER # 175540 FILING DATE 01/18/2023
CORRESPONDENCE - FIRST NAMED  Ulrich Kastner-Jung
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY
CARD /2012 E202400B35036954 Elizabeth Gagliano
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
STATUTORY DISCLAIMER,
1814 INCLUDING TERMINAL 170.00 1 170.00
DISCLAIMER
TOTAL
AMOUNT: $170.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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AQ 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
Eastern District of Texas on the following

filed in the U.S. District Court
[0 Tredemarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NG v 532

DATE FILED
7112/2024

U.S. DISTRICT COURT

Eastern District of Texas

PLAINTIFF

Key Patent Innovations

Pictiva Displays International Ltd.;

Limited

DEFENDANT

Samsung Electronics Co., Ltd.;
Samsung Electronics America, Inc.

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

PLEASE SEE ATTACHMENT #1

2 ngf‘fg 47

33,554,223

* 4,233,069
S 7,352,799
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED) INCLUDED BY
[0 Amendment O Answer 1 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

NI YT 434

2

3

4
5

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document addieg patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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ATTACHMENT #1 TO FORM AO 120
REPORT ON THE FILING OR DETERMINATION OF AN ACTION
REGARDING A PATENT OR TRADEMARK

DOCKET NO. DATE FILED U.S. DISTRICT COURT
7/12/2024 EASTERN DISTRICT OF TEXAS

PLAINTIFF DEFENDANT
Pictiva Displays International, Ltd.; Samsung Electronics Co., Ltd.;
Key Patent innovations Limited Samsung Electronics America, Inc.

PATENT 011I T§ADEMAM DATER% Ei{rfrr{«g OR HOLDER OF PATENT OR TRADEMARK
1. 6,949,389 9/27/2005 Pictiva Displays International, Ltd.
2.8,314,547 11/20/2012 Pictiva Displays International, Ltd.
3. 8,558,223 10/15/2013 Pictiva Displays International, Ltd.
4.8,723,164 05/13/2014 Pictiva Displays International, Ltd.
5.9,257,492 02/09/2016 Pictiva Displays International, Ltd.
6.11,828,425 11/28/2023 Pictiva Displays International, Ltd.

11341019,
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Trials@uspto.gov Paper 12
571-272-7822 Entered: January 23,2025

UNITED STATESPATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG DISPLAY CO.,LTD.,
Petitioner,

V.

PICTIVA DISPLAYS INTERNATIONALLTD.,
Patent Owner.

[PR2024-01095
Patent 11,828,425 B2

Before GRACE KARAFFA OBERMANN, GARTH D. BAER, and
MICHAEL G. MCMANUS, Administrative Patent Judges.

MCMANUS, Administrative Patent Judge.

DECISION
Granting Institution of /nter Partes Review
35US.C.¢314(a)
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[PR2024-01095
Patent 11,828,425 B2

L INTRODUCTION

A. Summary

Samsung Display Co., Ltd. (“Petitioner”)! filed a Petition (Paper 1,
“Pet.”) for inter partes review of claims 1-19 of U.S. Patent No. 11,828,425
B2 (Ex. 1001, “the *425 patent™). Pictiva Displays International Ltd.
(“Patent Owner”)? filed a Preliminary Response. Paper 7 (“Prelim. Resp.”).
With permission of the Board, Petitioner filed a Preliminary Reply (“Reply™)
(Paper 8) and Patent Owner filed a Pre-Institution Sur-reply (“Sur-reply”™)
(Paper 9) limited to addressing discretionary denial of institution and the
publication of one prior art reference. Ex. 3001, 3002. With further
permission of the Board, Petitioner filed its Notice of Filing of Stipulation
and Updated Exhibit List (Paper 10) and Patent Owner filed its Preliminary
Supplementation (Paper 11). Ex. 3003.

Applying the standard set forth in 35 U.S.C. § 314(a), which requires
demonstration of a reasonable likelihood that Petitioner would prevail with

respect to at least one challenged claim, we institute an inter partes review.

B. Related Matters
The parties indicate that the *425 patent is at issue in the following

matters:

! Petitioneridentifies Samsung Display Co., Ltd., Samsung Electronics Co.,
Ltd., and Samsung Electronics America, Inc. as real parties-in-interest. Pet.
2.

2 Patent Owner identifies Pictiva Displays International Ltd., “a subsidiary
of Key Patent Innovations Limited,” as “the owner” of the 164 patent.
Paper 3, 1. Patent Owner further states that Key Patent Innovations Limited
“is a wholly-owned subsidiary of New PP Licensing, LLC.” /d.

2
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[PR2024-01095
Patent 11,828,425 B2

Pictiva Displays International Ltd. v. Samsung Electronics Co.,
Ltd.,Case No. 2:23-cv-00495 (E.D. Tex.). Pet. 2; Paper 3, 1.

Pictiva Displays International Ltd. et al., v. Samsung Elecs.
Co., Ltd. et al. ,No. 2:24-cv-00532 (E.D. Texas). Paper 8, 4.

C. The 425 Patent

The *425 patent is titled “Organic-Light Emitting Diode.” Ex. 1001,
code (54). The specification of the 425 patent states that “[o]ne object of the
invention is to provide organic light-emitting diodes which can be used
particularly diversely.” Id. at 1:26-27. Thespecification further teaches that
the device may comprise “an organic layer sequence, a radiation exit area
and an encapsulation.” /d. at 1:30-31. The organic layer sequence may
contain a “radiation-emitting region which generates electromagnetic
radiation in the spectral range from infrared radiation to UV radiation during
operation.” /d. at 1:32-35. The organic light emitting diode may contain “a
hole transport layer and also an electron transport layer as charge carrier
transport layers.” /d. at 2:15-16. Figure 1 of the 425 patent is reproduced

below.
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Figure 1 is a schematicband diagram of an exemplary organic light-emitting
diode 1. /d. at col. 24:30-32. Figure 1 depicts anode 101, hole transport
layer 102, electron barrier layer 103, radiation-emitting region 104, hole
barrier layer 105, electron transport layer 106, and cathode 107. /d. at col.
24:33-62.

D. Challenged Claims

The Petition asserts that claims 1-19 (all issued claims) of the 425
patent are unpatentable. Pet. 1. PatentOwnerhas disclaimedclaims 1, 3, 5—
8, 13-16, 18, and 19. Ex. 2001. Accordingly, claims 2, 4,9-12, and 17

remain at issue. Claims 1 and 9 are reproduced below.

1. A device comprising:
an organic light-emitting diode comprising;
an organic layer sequence,
a radiation exit area, and

an encapsulation,
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wherein the organic layer sequence andthe
encapsulation are disposed on a carrier,

wherein the organic layer sequence comprises at
least one radiation-emitting region configured to
generate electromagneticradiation in a spectral
range from infrared radiation to UV radiation
during operation,

wherein the organic layer sequence comprises an
electron transport layer that is n-doped; and

wherein the organic layer sequence comprises an
emission layer comprising an iridium-containing
compound.

9. Thedeviceof claim 1,

wherein the device comprises at least one touch-sensitive
operating element, and

wherein the at least one touch-sensitive operating
element comprises at least one touch sensor.

Ex. 1001 col. 87:60—-88:9; 88:47-51.

E. Asserted Challenges to Patentability
The Petition sets forth the following challenges to patentability.
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Ground Claim(s) 35 U.S.C. 8 Reference(s)/Basis
Challenged
I 1,3,5-8, 102/103 Diekmann?
13-16, 18,19
11 2,17 103 Diekmann, Ma*
111 4 103 Diekmann, Lee?
v 9-11 103 Diekmann,
Koshihara®
A% 12 103 Diekmann,
Harada’
VI 1,3,5-8, 102/103 Suzuki®
13-16, 18,19
VII 2,17 103 Suzuki, Ma
VII 4 103 Suzuki, Lee
IX 9-11 103 Suzuki, Caldwell’
X 12 103 Suzuki, Harada

F. Declaratory Testimony
In support of its assertions of unpatentability, Petitioner advances the
Declaration of RussellJ. Holmes, Ph.D. (Ex. 1003). Patent Owner advances
the Declaration of P. Morgan Pattison, Ph.D. (Ex. 2002).

3 WO 2008/040323 A2, pub. Apr. 10,2008, Ex. 1004, Ex. 1005 certified
translation.

4 Organic Light-Emitting Diodes Based on New N-doped Electron Transport
Layer, Synthetic Metals 158, pp. 810-814 (2008), Ex. 1010.

>US 2005/0146267 A1, pub. July 7,2005, Ex. 1008.

6US 2008/0211395 A1, pub. Sept. 4,2008, Ex. 1012.

7US 2006/0214892 A1, pub. Sept. 28,2006, Ex. 1009.

8 JP 2007-277631, pub. Oct. 25,2007, Ex. 1006, Ex. 1007 certified
translation.

?US 2003/0159910 A1, pub. Aug. 28,2003, Ex. 1011.

6

SDC EX. 1014 - 335/361



[PR2024-01095
Patent 11,828,425 B2

II. DISCRETIONARY DENIAL UNDER 35 U.S.C. § 314(a)

Patent Owner argues that the Board should exercise its discretion to
deny institution under 35 U.S.C. § 314(a). Prelim. Resp. 64—65. The parties
disagree about whether the factors identified in Apple, Inc. v. Fintiv, Inc.,
[PR2020-00019, Paper 11 (PTAB Mar. 20, 2020) (precedential ) (“Fintiv”),
weigh in favor of denial in view of the District Court actions. !° Pet. 78-79;
Prelim. Resp. 64—65; Reply 4-5; Sur-reply 5; Patent Owner’s Preliminary
Supplementation, 1.

We consider the following factors to assess “whether efficiency,
fairness, and the merits support the exercise of authority to deny institution
in view of an earlier trial date in the parallel proceeding.”

1. whetherthe court granted a stay or evidence exists that

one may be granted if a proceeding is instituted;

2. proximity of the court’s trial date to the Board’s
projected statutory deadline for a final written decision;

3. investment in the parallel proceeding by the court and the
parties;

4. overlap between issuesraised in the petition and in the
parallel proceeding;

5. whetherthe petitioner and the defendant in the parallel
proceeding are the same party; and

19 See Interim Procedure for Discretionary Denials in AIA Post-Grant
Proceedings with Parallel District Court Litigation at 9 (June 21, 2022)
(“Director’s Interim Procedure™)
https://www.uspto.gov/sites/default/files/documents/interim_proc
_discretionary denials aia parallel district court litigation memo 202206
21 .

pdf.
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6. other circumstances that impact the Board’s exercise of
discretion, including the merits.
Fintiv, Paper 11 at 5-6.
A. Factor I — Whether a Stay Exists or Is Likely to Be Granted
if a Proceeding Is Instituted
Petitioner does not address this factor. Pet. 78-79; Reply 4-5. Patent
Owner argues that no stay of the District Court action hasbeen requested
and, in any event, such a request would be unlikely to be granted in view of
the District Court’s demonstrated practice of denying requests to stay based
on administrative proceedings in our forum. Prelim. Resp. 64.
We decline to speculate about howthe District Court mightrule on a
motion that has not been filed. On this record, the first factor is neutral.
B. Factor 2 — Proximity of the Court’s Trial Date to the
Board’s Projected Statutory Deadline
1. Trial Date

The District Court action is scheduled for trial on August4, 2025. Pet.
78 (citing Ex. 1035); Prelim. Resp. 65. Our Final Written Decision is due to
be issued within oneyear of institution (i.e. January 2026). See 35 U.S.C.
§ 316(a)(11). On the current record, the trial in the District Court action 1s
scheduled to take place approximately 5.5 months prior to the projected
statutory deadline.

2. Median Time to Trial

The Director’s Interim Procedure provides that “when considering
the proximity of thedistrict court's trial date to the date when the PTAB final

written decision will be due, the PTAB will consider the median time from
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filing to disposition of the civil trial for the district in which the parallel
litigation resides.” Director’s Interim Procedure, 3.

Patent Owner submits evidence that the District Court’s median time-
to-trial is 21.6 months. Ex. 2013, 35. The August4, 2025, trial date 1s
consistent with the District Court’s median time-to-trial. /d.

We agree with Patent Owner that this second factor favors denial
based on the trial date set for the District Court action, as well as the District
Court’s median time-to-trial data.

C. Factor 3 — Investment in the Parallel Proceeding by

the Court and Parties

In1ts July 3, 2024, Petition, Petitioner asserts that “the parties have
made no material investments in the parallel litigation,” and that
“[d]iscovery is still in its early stages (with the deadline for fact discovery
being March 10, 2025).” Pet. 78. In 1its Reply, Petitioner argues that the
parallel litigation “remains in an early stage, with limited discovery activity
beyond initial contentions and discovery requests.” Reply 4. Petitioner
further argues that, by institution, “no Markmanhearing or claim
construction ruling would have taken place, fact discovery would remain
ongoing, and expert discovery would not have yet begun.” /d.

Petitioner additionally asserts that it acted with diligence in filingits
Petition “just three and a half months after service of infringement
contentions.” Pet. 78. Accordingly, Petitioner argues that this factor weighs
against discretionary denial.

In 1its Preliminary Response, Patent Ownerassertsthat “[o]n the
current schedule, by the projected institution date, the parties would have

filed their joint claim construction statement and have invested in claim
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construction discovery.” Prelim. Resp. 65. In its subsequent Sur-reply,
Patent Owner argues that, “in addition to activities mentioned in POPR, by
then, the parties will have also completed 4-6 depositions, conducted source
code reviews, and spent resources on reverse engineering,” Sur-reply 5.

On the present record, Patent Owner has not shown significant
investment in fact discovery or significant investment of judicial resources.
Accordingly, weregard this factor as weighing against discretionary denial.

D. Factor 4 — Overlap Between Issues Raised in the Petition

and in the Parallel Proceeding

Where a “petition includes the same or substantially the same claims,
grounds, arguments, and evidence as presented in the parallel proceeding,
this fact has favoreddenial.” Apple Inc. v. Fintiv, Inc.,1IPR2020-00019,
Paper 11 (PTAB Mar. 20, 2020) (“Fintiv’) 12. “Conversely, if the petition
includes materially different grounds, arguments, and/or evidence than those
presented in the district court, this fact hastended to weigh against
exercising discretion to deny institution.” /d. at 12—13.

Petitioner argues that there is incomplete overlap because “Patent
Owner will need to narrow the asserted claims in advance of any trial [ ]
such that atrial could not resolve all of Petitioner’s claim challenges.” Pet.
78-79.

Additionally, Petitioner has submitteda stipulation to the effect that, if
the Petition 1s instituted, the District Court defendants “will not pursuean
invalidity defense in this case that the patent claims subject to the instituted
IPR are invalid based on those grounds that were raised in the IPR.” Ex.
1037. This stipulation is similar to that in Sand Revolutionll, LLC v.
Continental Intermodal Group-Trucking L.LC,IPR2019-01393, Paper 24 at

10
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12 (PTAB June 16, 2020) (informative), and is sometimes called a “Sand
Revolution stipulation.” The Board often considers stipulations of thisnature
to weigh against denying institution. See, e.g., id.; Nokia of Am. Corp. v.
Soto, IPR2023-00680, Paper 30 at 13 (PTAB Dir. Review Dec. 3, 2024).

Given the facts here, we determine that this factor weighs against
exercising discretion to deny institution.

E. Factor 5 — Whether the Petitioner and the Defendant in the

Parallel Proceeding Are the Same Party

This factor takes into account whether Petitioner 1s a defendant in a
parallel district court action. Thereis agreement that the defendants in the
District Court actions are real parties-in-interest with the Petitioner. Prelim.
Resp. 65; Pet. 2. This factor favors denial. See Sotera Wireless, Inc. v.
Masimo Corp., IPR2020-01019, Paper 12 (PTAB Dec. 1, 2020)
(precedential asto § I1.A).

F. Factor 6 - Other Circumstances that Impact the Board’s

Exercise of Discretion, Includingthe Merits

The sixth Fintiv factor takes into account other circumstances that
may bear on our decision whether to exercise discretion to deny, such as
whetherthe merits of the challenges are compelling. Fintiv, Paper 11 at 14—
16. Board precedent provides that we should consider the compelling merits
standard only ifthe first five Fintiv factors favor discretionary denial.
CommScope Techs. LLC. v. Dali Wireless, Inc.,1PR2022-01242, Paper 23 at
4-5 (PTAB February 27, 2023) (precedential).

Patent Owner asserts that the Board should exercise its discretion to
deny institution because it has statutorily disclaimed several of the claims

put at issue in the Petition. Prelim. Resp. 64. Patent Owner argues that

11
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“[v]oluntary disclaimer of challenged claims should weigh heavily in favor
of discretionary denial” as it promotes efficiency. /d. This is not persuasive.
Patent Owner does not cite any authority that directly supports the
proposition that the disclaimer of some claims supports discretionary denial.
1d. Board precedent supports denial of institution where a/l relevant claims
have been disclaimed. See General Elec. Co. v. United Techs. Corp.,
[PR2017-00491, Paper 9 (PTAB July 6,2017) (precedential) (denying
institution based on the disclaimer of all claims at issue). This, however,
does not counsel in favor of denial where some claims of a petition remain at

1SSue.

G. Conclusion Regarding Discretionary Denial

Fintiv Factors 2 (trial date) and 5 (relatedness of parties) favor
discretionary denial. Factors 3 (investment) and 4 (overlap) weigh against
discretionary denial. Factors 1 (stay) and 6 (other circumstances)are neutral.
Although the trial date and relatedness of parties weigh in favor of
discretionary denial, this must be balanced against Petitioner’s diligence, the
Sand Revolution stipulation, andthe relatively modest investment in the
district court action. On balance, while this is a close issue, after weighing of

the Fintiv Factors, we declineto exercise our discretion to deny institution.

[II. REASONABLE LIKELIHOOD OF PREVAILING
Although we have closely reviewed each asserted ground, in
evaluating Petitioner’s reasonable likelihood of prevailing, we focus our
discussion on Ground IX, which concerns the asserted unpatentability of
claim 9. As claim 9 depends from claim 1, we additionally discuss that

claim. We determine that Petitioner’s arguments regarding claim 9

12
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demonstrate a reasonable likelihood of prevailing with respect to at least one

claim.

1. GroundIX

For its Ninth Ground, Petitioner alleges that claim 9 of the *425 patent
1s unpatentable as obvious over theteachings of Suzuki (Ex. 1006) and
Caldwell (Ex. 1011). Pet. 4, 73-75. As claim 9 depends from claim 1,
GroundIX implicates thearguments put forward in support of Ground VI
(unpatentability of claim 1 over Suzuki)as well. /d. at 51-69. Patent Owner
argues that the bases of invalidity articulated in support of Grounds VI and
[X are not persuasive of unpatentability. Prelim. Resp. 22-29, 60—63; Patent

Owner’s Preliminary Supplementation 2.

a. Suzuki (Ex. 1006)

Suzuki is a Japanese patent application titled “Method for
Manufacturing Gas-Barrier Thin Film Laminate, Gas Barrier Thin Film
Laminate, Gas Barrier Resin Substrate Material and Organic
Electroluminescent Device,” published October 25, 2007 as JP2007-
277631A. Ex. 1006, code (43) (54).

Suzuki describes an “organic EL device” as shown in its Figure 9. /d.

9274. Figure 9 of Suzuki is reproduced below.

13
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Figure 9 depicts “an example of an organic EL device” described as
depicting the following;
[[]n order, an anode 6 comprising ITO, an organic layer
(comprising a hole transport layer, a light emission layer,
an electron transport layer, and the like) 7, and a cathode
8 on aresin substrate material 1 on which a gas barrier thin

film laminate 9 is formed. . . . The arrow indicates the
direction of light extraction.

1d. 9 274.

b. Caldwell (Ex. 1011)

Caldwell 1s a United States patent application titled “Integrated Touch
Sensor and Light Apparatus.” Ex. 1011, code (54). Caldwell states that “[a]
touch sensor 1s physically integrated with a light emitting device to provide a
switching device with built-in backlighting.” Id. , Abstract.

Caldwell teaches that “[b]ecause backlighting can be advantageously
aligned with an operative touch surface, it is sometimes desirable to locate a
touch sensor in close proximity to and/or atopalight emitting device.” /d.
6. Caldwell further teaches that, in the prior art, the touch sensor and
backlighting device were separate components. /d. The invention of
Caldwell “relates to integration of touch sensors with light emitting devices™
in order to “reduce the cost and complexity of using backlighting with touch
sensors.” Id. 7.

Petitioner directs us to Figure 14C of Caldwell, reproduced below.

Pet. 17.

14
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Ex. 1011, Fig. 14C. Caldwell describes the device of Figure 14Cas a
“bottom-emitting touch switch with integrated control circuit assembly
according to the present invention including a touch switch with integrated
control circuit assembly of FIGS. 5A-5B and an integrated light emitting
device.” Id. § 74.

The figure shows electrode 31 overlyinganode21, which overlies
emissive stack 22 and cathode 23. The figure further shows insulating layer
50 and substrate 20. /d. Caldwell teaches that “electrode 31 and anode21
could be smaller than emissive stack 22, allowing the light emitting device

to form a border or halo around even a non-transparentelectrode 31 or anode
21.71d.

c. Level of Ordinary Skill in the Art
Thelevel of ordinary skill in theart at the time of the invention is a
factual determination that provides a primary guarantee of objectivity in an
obviousness analysis. AI-Site Corp.v. VSI Int’l Inc., 174 F.3d 1308, 1324
(Fed. Cir. 1999) (citing Grahamv. John Deere Co.,383 U.S. 1, 17-18
(1966); Ryko Mfg. Co. v. Nu-Star, Inc.,950F.2d 714, 718 (Fed. Cir. 1991)).

Petitioner contends:
A person of ordinary skill in the art (“POSITA”) at the time of

the alleged invention of the 164 patent would have had a
Bachelor’s degree in chemistry, physics, or a comparable field of

15
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study, and at least three years of research or industrial experience
with organic optoelectronic light-emitting devices. An individual
with additional education could have less research or industrial
experience and vice versa.

Pet. 10. Patent Owner does not dispute Petitioner’s argument. See generally
Prelim. Resp.

Neitherparty indicates that the determination of the level of ordinary
skill in the art would materially affect the present determination.
Accordingly, for the sole purpose of deciding whether to institute review, we
adopt Petitioner’s uncontested proposed definition, because, on this record,
it is consistent with the disclosures of the asserted prior art. See Ex. 1006,
code (57); Ex. 1011, code (57) (abstracts of thereferences asserted in
GroundIX).

d. Claim I

Claim 9 depends from claim 1. Accordingly, Petitioner must show
that each limitation of claim 1 is taught by the prior art in order to succeed
on this challenge. Petitioner relies on Suzuki as teaching each element of
claim 1. Pet. 51-58.

Patent Owner disputes Suzuki’s disclosure with respect to several
claim elements. Patent Owner argues that Suzuki does not teach an OLED
thatboth a) has a radiation-emitting region that generates a spectral range
from infrared to ultraviolet (claim element 1(f)), andb) has an emission
layer that comprises an iridium-containing compound (claim element 1(h)).
Patent Owner’s Preliminary Supplementation (Paper 11) 2.

Patent Owner further argues that Suzukidoes not teach an n-doped

electron transport layer (claim element 1(g)). Prelim. Resp. 22-24.
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i. Claim Elements 1(f) (spectral range from
infrared to ultraviolet) and 1(h) (emission
layer comprises an iridium-containing
compound)

Claim element 1(f) requires that “the organic layer sequence
comprises at least one radiation-emitting region configured to generate
electromagnetic radiation in a spectral range from infrared radiation to UV
radiation during operation.” Ex. 1001, 88:1-4.

Petitioner relies on Suzuki’s “light emission layer” as teaching this
claim element. Pet. 55-556. Suzuki’s specification includes a section titled
“Light emission layer.” Ex. 1006 49299-321. Suzuki teachesthat “[t]he
light emission layer of the organic EL element of the present invention
preferably contains a host compound and a dopant compound.” Ex. 1006,
300. Petitioner refers us to Suzuki’s disclosure of various “light emission
hosts” which “may be used in combination” and explains that, “by usinga
plurality of dopant compounds, it is possible to mix different light
emissions, thereby obtaining any desired light emission color.” Pet. 56
(quotingEx. 1006 9 319).

Suzuki further teaches that “[w]hite light emission is possible by
adjusting the type and doping amount of phosphorescent compounds, and
can be applied to illumination and backlighting.” Pet. 56; Ex. 1006 4 319.
Petitioner argues that these teachings disclose the limitation requiring that
the radiation-emitting region be “configured to generate electromagnetic
radiation in a spectral range from infrared radiation to UV radiation during
operation.” Pet. 56.

Claim element 1(h) requires that “the organic layer sequence

comprises an emission layer comprising an iridium-containing compound.”

17
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Ex. 1001, 88:7-9. In support of its argument that Suzuki teaches this feature,
Petitioner directs us to Suzuki’s teaching that there are “two major types of
light emission dopants: fluorescentdopants, which emit fluorescence, and
phosphorescent dopants, which emit phosphorescence”and that for
phosphorescent dopants, “iridium compounds are the most preferable.” Pet.
58; Ex. 1006 49 301, 303. Suzuki further teaches that “[w]hitelight emission
1s obtained by mixing a plurality of colors emitted simultaneously with a
plurality of light emission materials. The combination of the plurality of
emission colors may include three emission peak wavelengths of the three
primary colors, 1.e., blue [sic: red], green, and blue.” Id. §369.

Patent Owner addresses claim elements 1(f) and 1(h) collectively.
Patent Owner’s Preliminary Supplementation (Paper 11) 2. Patent Owner
argues that Petitioner has not shown that Suzuki teaches an emission layer
that both includes iridium, which emits green light, as well as an emission
layer that emits light from IR to UV. Id.

For present purposes, we are persuaded on this record that Suzuki’s
teachingto “adjust[ ] the typeand doping amount of phosphorescent
compounds”to achieve “[w]hite light emission” (Suzuki 9 319) discloses
claim element 1(f)’s requirement that the emission layer emit radiation in a
spectral range from infrared to ultraviolet. We are further persuaded that
Suzuki’s teaching of multiple specificiridium compounds for use as light
emission layer dopants (id. §307-308) as well as its teaching that iridium
compounds are the “most preferable” phosphorescent dopants (id. §303)
discloses the use of one or more iridium compounds in achieving white light
emission. See KSR Int’l Co. v. Teleflex Inc., 550 U.S.398, 421 (2007) (“[a]

person of ordinary skill is also a person of ordinary creativity, not an

18
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automaton.”). Accordingly, for present purposes, we determine that Suzuki

teachesclaim elements 1(f) and 1(h).

ii. Claim Element 1(g) (n-doped transport layer)
Petitioner relies on the following portion of Suzuki as teaching an n-
doped electron transport layer:

In addition, an electron transport layer with a
high n nature doped with impurities can also be used.
Examples include those described in Patent Appl. Pub.
Nos. JP H4-297076, JP 2000-196140, and JP 2001-
102175, and J. Appl. Phys., 95,5773 (2004).

Ex. 1006 4 333 (emphasisadded).

Patent Owner argues that Suzukidoes not teach an n-dopedelectron
transport layer. Prelim. Resp. 22-24. Patent Owner concedes that Suzuki
teacheselectron transport layers that have a “high n nature doped with
impurities.” /d. at 22 (citing Suzuki §333). Patent Owner contends that
“Suzukidoes not say that the ETL has been n-doped, but that a material with
an already “high n nature’ is then ‘doped with impurities.””’!! /d.

Petitioner argues that “[a] POSITA would understand that this [ Suzuki
9 333] refers to an electron transport layer which has been n-doped,
particularly as the publications cited by Suzuki as examples explicitly
disclose n-doped electron transport layers.” Pet. 57 (citing Ex. 1003 §194;
Ex. 1019).

1 Patent Owner’s argument appears to rely upon construction of “electron
transport layer that is n-doped™ as a product-by-process limitation. Patent
Owner does not address the implications of such construction. See, e.g., Inre
Nordt Dev. Co., LLC,881F.3d 1371, 1374 (Fed. Cir. 2018) (“when
considering the patentability of product claims that contain process
limitations, claim scope 1s generally based on the product itself, not the
process.”).
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The He article (Ex. 1019), cited in paragraph 333 of Suzuki as ““J.
Appl. Phys., 95,5773 (2004),” teaches an “n-doped electron transport layer”
Ex. 1019, Abstract. Given that the Petition specifically refers to the
publications cited by Suzuki in paragraph 3332 and Petitioner’s declarant
discusses this portion of the He article, ° it is appropriate to consider these
teachings in order to understand Suzuki’s disclosure. See, e.g., Ariosa
Diagnostics v. Verinata Health, Inc., 805 F.3d 1359, 1365 (Fed. Cir. 2015)
(“Given those references in the Petitions and supporting declarations, [the
exhibit] had to be considered by the Board.”).

He’s explicit teaching of an “n-doped electron transport layer” and
description thereof indicates that Suzuki’s description of “an electron
transport layer with a high n nature” with a citation to He as exemplary
discloses an n-doped electron transport layer. In view of the foregoing, for
purposes of the present decision, we determine that Suzuki teaches an n-

doped transport layer.

iii. Modification of Suzuki
Patent Owner asserts that Suzukidoes not teach an n-doped transport
layer and further asserts that Petitioner hasnot set forth an adequate basis
why one of ordinary skill in the art would have modified Suzuki to include
such feature. Prelim. Resp. 24-28. Patent Owner further argues that one of

skill in the art would not have had a reasonable expectation of success in

12 Pet. 57 (“Suzuki . . . lists applications and publications that include
examples of this doped electron transport layer.™).
3 Ex. 10039194,
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doing so. /d. at 28-29. As we have determined, for present purposes, that

Suzuki does teach an n-doped transport layer, this argumentis moot.

iv. Conclusion Regarding Claim 1
In view of the foregoing, we do not find Patent Owner’s arguments
regarding Suzuki’s disclosure of claim 1 to undercut the sufficiency of
Petitioner’s evidence to support institution. We further determine, upon
review of the Petition and Suzuki, for present purposes, that Suzuki discloses
each limitation of claim 1 of the 425 patent. Claim 1, however, has been

disclaimed. Ex. 2001. Accordingly, we proceed to consideration of claim 9.

e. Claim?9

Petitioner argues that claim 9 would have been obvious over the
teachings of Suzuki and Caldwell. Pet. 73—75. Claim 9 depends from claim 1
and further requires that “the device comprises at least one touch-sensitive
operating element,” and that “the at least one touch-sensitive operating
element comprises at least one touch sensor.” Ex. 1001, 88:47-51.

Petitioner argues that Caldwell teaches a touch-sensitive operating
element including a touch sensor. Pet. 73-75. Petitioner further argues that
one of ordinary skill in the art would have had reason to combine the
teachings of Suzuki and Caldwell so as to arrive at the device of claim 9 and
a reasonable expectation of success in doing so. /d. Patent Owner disputes
whether Petitioner has shown an adequate reason to combine anda
reasonable expectation of success in combining the teachings of the

references. Prelim. Resp. 60—63.
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i. Reasonto Combine Suzuki and Caldwell

Petitioner argues that one of skill in the art would have had reason to
combine the teachings of Suzukiregarding OLEDs with the touch sensing
functionality of Caldwell. Pet. 74.

Caldwell teaches that “[b]ecause backlighting can be advantageously
aligned with an operative touch surface, it is sometimes desirable to locate a
touch sensor in close proximity to and/or atopalight emitting device.” Ex.
10119 6; see Pet. 74. Petitioner argues that integrating a touch sensor into a
light emitting device can “greatly reduce the cost and complexity of using
backlighting with touch sensors™ and can “reduce or eliminate the extra
material and manufacturing cost associated with the separate touch sensor
and lighting assemblies known in the art, which must be electrically coupled
and aligned.” Pet. 74 (quoting Ex. 1011 9 7). Petitioner argues that such
reduction of cost and complexity, as well as a desire for a thinner OLED
profile, would have motivated one of skill in the art to combine touch sensor
functionality into the device of claim 1. Id.; see also Ex. 1003 99 241, 242.

Patent Owner argues that Petitioner has not shown an adequate basis
for the combination. Patent Owner asserts that “Petitioner simply never
explains why a skilled artisan would use a touch sensitive element in the first
place.” Prelim. Resp. 60. Patent Owner concedes that Caldwell teaches cost
savings and thinner profiles relative to a device with a separate touch sensor.
Id. at 61. Patent Owner argues, however, that Suzuki fails to teach any such
separate touch-sensitive element “[a]nd adding a touch sensitive element

onto of the OLED without a touch sensor would only increasethickness
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(adding layers) and cost (adding components and redesigning for added
traces and controllers).” /d. (emphasis in original).

Patent Owner’sarguments depend upon an unduly narrow reading of
the references. Caldwell specifically teaches “integration of touch sensors
with lightemittingdevices.”Ex. 10119 7; Pet. 16. Thus, the combination of
touch sensors and light emitting devices integrated intoone device was
already known tobe desirable. Given such teachings, Patent Owner’s
argument that Petitioner has not shown “why a skilled artisan would use a
touch sensitiveelement in the first place” misses the mark. Caldwell
expressly teaches such feature. Accordingly, Patent Owner’s arguments do
little to undermine Petitioner’s stated rationale, which finds express support

in the asserted prior art.

ii. Reasonable Expectation of Success

Petitioner argues that one of skill in the art would have had a
reasonable expectation of success in combining the touch sensing
functionality of Caldwell with the OLED of Suzuki as such integration
would have been routine. Pet. 74; Ex. 1003 q 243 (integration “would have
been a simple, routine modification). Patent Owner argues that Petitioner’s
arguments regarding reasonable expectation of success are conclusory and
unsupported. Prelim. Resp. 63.

“An obviousness determination requires that a skilled artisan would
have perceived areasonable expectation of success in makingthe invention
in light of the prior art.” Amgen Inc. v. F. Hoffman-La Roche Ltd., 580 F.3d
1340, 1362 (Fed. Cir. 2009). “[O]bviousness cannot be avoided simply by a

showingof some degree of unpredictability in the art so long as there was a
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reasonable probability of success.” Pfizer, Inc. v. Apotex, Inc., 480 F.3d
1348, 1364 (Fed. Cir. 2007).

Thus, the inquiry is whether one of ordinary skill would have had a
reasonable probability of success in combining the relevant OLED features
taught by Suzuki with the touch sensor functionality of Caldwell.
Petitioner’s declarant, Dr. Holmes, asserts that “OLEDs with integrated
touch sensors were well known at thetime.” Ex. 1003 4243 (cited at Pet.
74); see also Ex. 1012 99 30, 31 (cited at Pet. 15, 74). Dr. Holmes further
testifies that “[1]ntegrating Caldwell’s touch sensor into Suzuki’s OLED
would have been a simple, routine modification.” Ex. 1003 4243 (cited at
Pet. 74).

This appears to be consistent with the evidence of record. Caldwell
depicts a touch sensor incorporated with a light emitting device (Figure 14C
of Caldwell, reproduced below). Ex. 1011 §74.

\y ' — B—

e <o

Figure 14C shows electrode 31 overlying anode 21, which overlies emissive
stack 22, cathode 23 and substrate 20. /d.

Caldwell teaches that the integration of lighting devices, such as
OLEDs, with touch sensors was known. Pet. 74 (“incorporating touch
sensors in OLEDs was well-known™); Prelim. Resp. 16. Given that the prior

art already includes teachings of OLEDs combined with touch sensors,
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Petitioner’s showing that one of skill in the art would have had a reasonable
expectation of success in combining the OLED of Suzuki with the integrated
structure of Caldwell, though somewhat brief, is sufficient. See Keynetik,
Inc. v. Samsung Elecs. Co.,No. 2022-1127,2023 WL 2003932, at *2 (Fed.
Cir. Feb. 15,2023) (“While Dr. Abowd’s testimony is brief, in the absence
of any contradictory evidence, it constitutes substantial evidence to support

the Board’s finding” of a reasonable expectation of success).

iii. Conclusion Regarding Claim 9
We determine, for present purposes, that the evidence of record set
forth with respect to Ground I X demonstrates a reasonable likelihood that

the Petitioner would prevail at least as to claim 9.
2. Other Asserted Grounds of Unpatentability

This inter partes review 1s one of several involving patents at issue in
the related district court actions listed in Section I.B, above. Several of
these patents are the subjects of other petitions for inter partes review. The
patents each relate to similar technology and in someinstances involve the
same references or have overlapping inventorship. Given such
circumstances, refraining from supplying preliminary findings beyondthose
necessary to determine whether institution is appropriate may be the
prudent course.

Patent Owner’sarguments set forth in regard to Grounds [-V, VII,
VIII, and X have been considered but are not the subject of any present
determination. Should Patent Owner preserve these arguments in a timely-

filed response to the Petition, we will resolve them as necessary to a final
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written decision, based on a full trial record, with little likelihood of conflict

with preliminary findings.

IV. NOTICES
The Board shall deem waived any issue not raised by Patent Owner in
a timely responseto the Petition or as permitted in another manner during
trial, even if the issue was raised in the Preliminary Response or discussed in
this Decision.
Nothingin this Decision authorizes Petitioner, in a manner not
otherwise permitted by the Board’s rules, to supplement the information

supporting any groundadvanced in the Petition.

V. CONCLUSION

For the above reasons, based on this preliminary record, we determine
that Petitioner demonstrates a reasonable likelihood that the subject matter
of at least one challenged claim 1s unpatentable.

Accordingly, we institute an inter partes review of all challenged
claims based on all groundsasserted in the Petition pursuantto 35 U.S.C. §
314(a). See PGS Geophysical ASv. lancu, 891 F.3d 1354, 135960 (Fed.
Cir. 2018) (interpreting relevant statutory provisions and caselaw to require
“a simple yes-or-no institution choice respecting a petition, embracingall

challenges included in the petition™).
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VI. ORDER

It is ORDERED that, pursuantto 35 U.S.C. § 314(a), inter partes

review of all challenged claims of the ’425 patent 1s instituted on all grounds

of unpatentability set forth in the Petition;

It is FURTHER ORDERED that, pursuantto 35 U.S.C. § 314(a) and

37 C.F.R. §42.4, notice is given of institution of trial commencing on the

entry date of this Decision.

PETITIONER:

Scott C. Weidenfeller

David A. Garr

COVINGTON & BURLING LLP
sweidenfeller@cov.com
dgarr@cov.com

PATENT OWNER:

Hong Annita Zhong

Jie Gao

Philip Warrick

Blair Silver

IRELL & MANELLALLP
hzhong@irell.com
jgao@irell.com
pwarrick@irell.com
bsilver@irell.com
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