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(57) ABSTRACT

A lighting panel and method of fabricating the same, lighting
module, lighting panel, and lighting system are provided.
The lighting panel includes a material layer on a substrate;
an auxiliary electrode embedded in the material layer; a first
electrode on the material layer and electrically connected to
the auxiliary electrode; an organic light-emitting layer and a
second electrode in an emission portion where the first
electrode is provided; and an encapsulation member in the
emission portion of the substrate.
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LIGHTING PANEL AND METHOD OF
FABRICATING THE SAME, LIGHTING
MODULE, LIGHTING DEVICE, AND
LIGHTING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from and
the benefit under 35 U.S.C. § 119(a) of Korean Patent
Application No. 10-2017-0088046 filed on Jul. 11, 2017,
which is hereby incorporated by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a lighting panel
and a method of fabricating the same, lighting module,
lighting panel, and lighting system, and more particularly, to
a lighting panel using an organic light-emitting diode and a
method of fabricating the same, lighting module, lighting
panel, and lighting system.

Description of the Background

[0003] Fluorescent lamps or incandescent lamps are
mainly used as current lighting devices. The incandescent
lamps have good color rendering index (CRI) and very low
energy efficiency. The fluorescent lamps have good energy
efficiency. However, the fluorescent lamps have low CRI
and also have an environmental problem because they
contain mercury.

[0004] The color rendering index is an index representing
a degree of color reproduction. The color rendering index is
an index showing how similar feelings of colors of an object
illuminated by light sources are by comparing a case where
the object is illuminated by a specific light source and a case
where the object is illuminated by a reference light source.
For example, the CRI of sunlight is 100.

[0005] In order to solve the problem of this conventional
lighting device, a light-emitting diode (LED) has recently
been proposed as a lighting device. The light-emitting diode
is formed of an inorganic light-emitting material. Its lumi-
nous efficiency is the highest in the blue wavelength range,
and the luminous efficiency is lowered toward the red
wavelength range and the green wavelength range having
the highest visibility. Therefore, when white light is emitted
by combining a red light-emitting diode, a green light-
emitting diode, and a blue light-emitting diode, there is a
problem that the luminous efficiency can be lowered.
[0006] As an alternative, a lighting panel using an organic
light-emitting diode (OLED) has been developed. In a
lighting panel using the conventional organic light-emitting
device, an anode electrode of ITO is formed on a glass
substrate. Then, an organic light-emitting layer and a cath-
ode electrode are formed, and a passivation layer and a
lamination film of an encapsulation member are adhered
thereon.

[0007] Inthe lighting panel using an organic light-emitting
diode, an auxiliary electrode is formed for uniform bright-
ness of the lighting panel emitting planar light. At this time,
after laminating the encapsulation member, the passivation
layer and the cathode can be cracked due to a high taper of
the auxiliary electrode.
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[0008] FIG. 1 is a picture showing a taper of an auxiliary
electrode and a stack structure thereon in the related art.
[0009] At this time, FIG. 1 shows a taper of an auxiliary
electrode including a double layer of Mo/Al and a stack
structure thereon as an example.

[0010] Referring to FIG. 1, the auxiliary electrode includ-
ing a double layer of Mo/Al has a high taper of 70 degrees
or more, for example, of 80 degrees.

[0011] At this time, as the taper of the auxiliary electrode
gets higher, there is high possibility that a crack occurs in a
passivation layer and a cathode on the auxiliary electrode
when an encapsulation member is laminated. More particu-
larly, a step is formed due to the high taper of the auxiliary
electrode, and the crack occurs in crack weak points by
physical pressure when the encapsulation member is lami-
nated.

[0012] This crack may form a penetration path of moisture
from an edge of a panel, and a dark spot may be caused
during operation of the panel, thereby reducing the reliabil-
ity of the panel.

SUMMARY OF THE DISCLOSURE

[0013] Accordingly, the present disclosure is directed to a
lighting panel and a method of fabricating the same, lighting
module, lighting panel, and lighting system that substan-
tially obviates one or more of the problems due to limitations
and disadvantages of the related art.

[0014] An object of the present disclosure is to provide a
lighting panel and a method of fabricating the same, lighting
module, lighting panel, and lighting system of preventing a
passivation layer and a cathode from being cracked due to a
step and taper of an auxiliary electrode.

[0015] Additional features and advantages of the present
disclosure will be set forth in the description which follows,
and in part will be apparent from the description, or may be
learned by practice of the present disclosure. The objectives
and other advantages of the present disclosure will be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the present disclosure, as
embodied and broadly described herein, there is provided a
lighting panel using an organic light-emitting diode, com-
prising: a material layer on a substrate; an auxiliary elec-
trode embedded in the material layer; a first electrode on the
material layer and electrically connected to the auxiliary
electrode; an organic light-emitting layer and a second
electrode in an emission portion where the first electrode is
provided; and an encapsulation member in the emission
portion of the substrate.

[0017] In another aspect, there is provided a lighting
module comprising the lighting panel according to any
aspects of the present disclosure.

[0018] In another aspect, there is provided a lighting
device comprising at least one of the lighting panel and the
lighting module according to aspects of the present disclo-
sure.

[0019] In another aspect, there is provided a lighting
system comprising at least one of the lighting panel, the
lighting module and the lighting device according to aspects
of the present disclosure.

[0020] In another aspect, there is provided a method of
fabricating a lighting panel using an organic light-emitting
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diode includes forming an inner light extraction layer and/or
a buffer layer on a substrate; forming an auxiliary electrode
pattern having a depressed shape in the inner light extraction
layer and/or the buffer layer by selectively removing the
inner light extraction layer and/or the buffer layer; embed-
ding an auxiliary electrode in the auxiliary electrode pattern;
forming a first electrode on the buffer layer and electrically
connected to the auxiliary electrode; forming an organic
light-emitting layer and a second electrode in an emission
portion where the first electrode is provided; and forming an
encapsulation member in the emission portion of the sub-
strate.

[0021] It is to be understood that both the foregoing
general description and the following detailed description
are by example and explanatory and are intended to provide
further explanation of the present disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the present disclosure
and which are incorporated in and constitute a part of this
specification, illustrate aspects of the present disclosure and
together with the description serve to explain the principles
of the present disclosure. In the drawings:

[0023] FIG. 1 is a picture of showing a taper of an
auxiliary electrode and a stack structure thereon in the
related art;

[0024] FIG. 2 is a cross-sectional view showing a lighting
panel using an organic light-emitting diode according to a
first aspect of the present disclosure;

[0025] FIG. 3 is a plan view schematically showing a
lighting panel using an organic light-emitting diode accord-
ing to the first aspect of the present disclosure;

[0026] FIG. 4 is a view schematically showing a cross-
section of a lighting panel using an organic light-emitting
diode according to the first aspect taken along the line I-I' in
FIG. 3,

[0027] FIGS. 5A to 5G are plan views sequentially illus-
trating a method of fabricating a lighting panel using an
organic light-emitting diode according to the first aspect of
the present disclosure shown in FIG. 3;

[0028] FIGS. 6A to 6G are cross-sectional views sequen-
tially illustrating a method of fabricating a lighting panel
using an organic light-emitting diode according to the first
aspect of the present disclosure shown in FIG. 4;

[0029] FIG. 7 is a view enlarging a part of an emission
portion shown in FIG. 5D;

[0030] FIGS. 8A to 8C are cross-sectional views specifi-
cally illustrating a method of forming the auxiliary electrode
shown in FIG. 6B;

[0031] FIGS. 9A and 9B are cross-sectional views spe-
cifically illustrating another method of forming the auxiliary
electrode shown in FIG. 6B;

[0032] FIGS. 10A to 10C are cross-sectional views spe-
cifically illustrating another method of forming the auxiliary
electrode shown in FIG. 6B;

[0033] FIG. 11 is a plan view schematically showing a
lighting panel using an organic light-emitting diode accord-
ing to a second aspect of the present disclosure;

[0034] FIG. 12 is a view schematically showing a cross-
section of the lighting panel using an organic light-emitting
diode according to the second aspect of the present disclo-
sure taken the line II-II' in FIG. 11;
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[0035] FIG. 13 is a cross-sectional view schematically
showing a lighting panel using an organic light-emitting
diode according to a third aspect of the present disclosure;
and

[0036] FIG. 14 is a cross-sectional view schematically
showing a lighting panel using an organic light-emitting
diode according to a fourth aspect of the present disclosure.

DETAILED DESCRIPTION OF THE ASPECTS

[0037] Hereinafter, a lighting panel using an organic light-
emitting diode and a method of fabricating the same accord-
ing to exemplary aspects of the present disclosure will be
described with reference to the accompanying drawings.

[0038] Advantages and features of the present disclosure
and methods of accomplishing the same will be clearly
understood with reference to the following aspects described
in detail in conjunction with the accompanying drawings.
However, the present disclosure is not limited to those
aspects disclosed below but may be implemented in various
different forms. It should be noted that the present aspects
are merely provided to make a full disclosure and also to
allow those skilled in the art to know the full range of the
disclosure, and therefore, the present disclosure is to be
defined only by the scope of the appended claims. Further,
like reference numerals refer to like or similar elements
throughout the specification. In the drawings, the size and
relative size of layers and regions may be exaggerated for
the clarity of the description.

[0039] An element or layer referred to as being “on”
another element or layer may include both a case where it is
directly on the another element or layer and a case where
another element and layer is interposed therebetween. On
the contrary, an element referred to as being “directly on”
another element indicates a case where another element and
layer is not interposed therebetween.
relative

[0040] Spatially terms such as “below”,
“beneath”, “lower”, “above”, or “upper” may be used herein
to describe a correlation between one device or constituent
element and other devices or constituent elements as illus-
trated in the drawings. It will be understood that spatially
relative terms are intended to include a different direction of
device during the use or operation in addition to its direction
illustrated in the drawings. For example, when a device in
the drawing is turned over, the device described as “below”
or “beneath” another device will be placed “above” the
another device. Accordingly, the exemplary terms “below”
or “beneath” may include both directions of above and
below. Since the device may be oriented in another direction,
and thus the spatially relative terms may be interpreted in
accordance with the orientation thereof.

[0041] It should be noted that the terms used herein are
merely used to describe the aspects, but not to limit the
present disclosure. In the present specification, unless
clearly used otherwise, expressions in a singular form
include a plural form. The term “comprises” and/or “com-
prising” used in the specification intend to express a con-
stituent element, a step, an operation and/or a device does
not exclude the existence or addition of one or more other
constituent elements, steps, operations and/or devices.
[0042] FIG. 2 is a cross-sectional view showing a lighting
panel using an organic light-emitting diode according to a
first aspect of the present disclosure.
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[0043] FIG. 3 is a plan view schematically showing a
lighting panel using an organic light-emitting diode accord-
ing to the first aspect of the present disclosure.

[0044] FIG. 4 is a view schematically showing a cross-
section of a lighting panel using an organic light-emitting
diode according to the first aspect taken along line I-I' in
FIG. 3.

[0045] The present disclosure provides a lighting panel
using an organic light-emitting diode made of an organic
material instead of an inorganic light-emitting diode made of
an inorganic material.

[0046] The organic light-emitting diode made of an
organic light-emitting material has relatively good luminous
efficiency of green and red as compared with the inorganic
light-emitting diode. In addition, since the organic light-
emitting diode have the emission peak of red, green and blue
with a relatively wide width as compared with the inorganic
light-emitting diode, the organic light-emitting diode has an
advantage that the color rendering index (CRI) is improved
and light of a light-emitting device is more similar to the
sunlight.

[0047] In the following description, the lighting panel of
the present disclosure is described as a flexible lighting
panel having flexibility. However, the present disclosure can
be applied to a general lighting panel that is not bendable as
well as to a flexible lighting panel.

[0048] Referring to FIGS. 2 to 4, the lighting panel 100
using an organic light-emitting diode according to the first
aspect of the present disclosure may include an organic
light-emitting diode unit 100a for emitting planar light and
an encapsulation unit 102 for encapsulating the organic
light-emitting diode unit 100a.

[0049] At this time, an external light extraction (or out-
coupling) layer 145 may be further provided under the
organic light-emitting diode unit 100q to increase the haze.
However, the present disclosure is not limited thereto, and
an external light extraction layer may not be provided.
[0050] The external light extraction layer 145 may be
formed of scattering particles of TiO, or the like dispersed
in a resin and may be attached to a lower portion of a
substrate 110 through an adhesive layer (not shown).
[0051] The organic light-emitting diode unit 100a
includes an organic light-emitting diode provided on the
substrate 110. At this point, an internal light extraction layer
140 may be further provided between the substrate 110 and
the organic light-emitting diode. However, the present dis-
closure is not limited thereto, and an internal light extraction
layer may not be provided.

[0052] The internal light extraction layer 140 may be
formed of scattering particles of TiO,, ZrO, or the like
dispersed in a resin, but the present disclosure is not limited
thereto.

[0053] A buffer layer 101 may be further provided on the
internal light extraction layer 140.

[0054] At this time, the substrate 110 may include an
emission portion EA that actually emits light and outputs the
light to the outside and contact portions CA1 and CA2 that
are electrically connected to the outside through contact
electrodes 127 and 128 to apply a signal to the emission
portion EA.

[0055] The contact portions CAl and CA2 may not be
covered by an encapsulation member of a metal film 170
and/or a protection film 175 and may be electrically con-
nected to the outside through the contact electrodes 127 and
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128. Therefore, the metal film 170 and/or protection film 175
may be attached to an entire surface of the emission portion
EA of the substrate 110 excluding the contact portions CA1
and CA2. However, the present disclosure is not limited
thereto.

[0056] At this time, the contact portions CAl and CA2
may be located outside the emission portion EA. FIG. 3
shows that a second contact portion CA2 including the
contact electrode 128 is disposed between first contact
portions CA1 including the contact electrode 127 as an
example, but the present disclosure is not limited thereto.
[0057] In addition, FIG. 3 illustrates that the contact
portions CA1 and CA2 are located only at one side of the
emission portion EA, but the present disclosure is not
limited thereto. Accordingly, the contact portions CA1 and
CA2 of the present disclosure may be disposed both at upper
and lower sides of the emission portion EA.

[0058] A first electrode 116 and a second electrode 126
may be disposed on the substrate 110, and an organic
light-emitting layer 130 may be disposed between the first
electrode 116 and the second electrode 126, thereby forming
the organic light-emitting diode. In the lighting panel 100
having the above structure, the organic light-emitting layer
130 emits light by applying currents to the first electrode 116
and the second electrode 126 of the organic light-emitting
diode, and light is outputted through the emission portion
EA.

[0059] The organic light-emitting layer 130 may be a
light-emitting layer that outputs white light. For example,
the organic light-emitting layer 130 may include a blue
light-emitting layer, a red light-emitting layer and a green
light-emitting layer or may have a tandem structure includ-
ing a blue light-emitting layer and a yellow-green light-
emitting layer. However, the organic light-emitting layer 130
of the present disclosure is not limited to the above-de-
scribed structure, and various structures may be applied.
[0060] Moreover, the organic light-emitting layer 130 of
the present disclosure may further include an electron injec-
tion layer and a hole injection layer for injecting electrons
and holes into the light-emitting layer, respectively, an
electron transport layer and a hole transport layer for trans-
porting the injected electrons and holes to the light-emitting
layer, respectively, and a charge generation layer for gener-
ating charges such as electrons and holes.

[0061] At this time, a first passivation layer 1154, the
organic light-emitting layer 130 and the second electrode
126 are not formed in the contact portions CA1 and CA2
outside the emission portion EA, and the contact electrodes
127 and 128 may be exposed to the outside.

[0062] At this time, although not shown in the figures, a
second passivation layer of an organic material and a third
passivation layer of an inorganic material may be formed in
the emission portion EA so as to cover the organic light-
emitting layer 130 and the second electrode 126.

[0063] Generally, when a polymer constituting an organic
light-emitting material is combined with moisture, lumines-
cent characteristics are rapidly deteriorated, and the lumi-
nous efficiency of the organic light-emitting layer 130 is
lowered. Particularly, when a part of the organic light-
emitting layer 130 is exposed to the outside, the moisture is
propagated into the lighting panel 100 along the organic
light-emitting layer 130 to thereby lower the luminous
efficiency of the lighting panel 100. Accordingly, in the
present disclosure, the second passivation layer and the third
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passivation layer are formed to cover the organic light-
emitting layer 130 and the second electrode 126 of the
emission portion EA, and thus moisture is prevented from
permeating through the organic light-emitting layer 130 of
the emission portion EA of the lighting panel 100 where
light is actually emitted and outputted. Therefore, the yield
is improved, the manufacturing costs are reduced, and the
reliability is secured.

[0064] As described above, the first electrode 116 includ-
ing the first contact electrode 127 and the second contact
electrode 128 are disposed on the substrate 110 of a trans-
parent material. The substrate 110 may be formed of a rigid
material such as glass. However, by using a material having
flexibility such as plastic, it is possible to manufacture the
lighting panel 100 which can be bent. Moreover, in the
present disclosure, by using a plastic material having flex-
ibility as the substrate 110, it is possible to perform a process
using a roll, thereby manufacturing the lighting panel 100
quickly.

[0065] The first electrode 116 including the first contact
electrode 127 and the second contact electrode 128 may be
disposed in the emission portion EA and the first and second
contact portions CA1 and CA2 and may be formed of a
transparent conductive material having relatively high con-
ductivity and high work function. For example, the first
electrode 116 including the first contact electrode 127 and
the second contact electrode 128 may be formed of a tin
oxide conductive material such as indium tin oxide (ITO) or
a zinc oxide conductive material such as indium zinc oxide
(IZO) or may be formed of a transparent conductive poly-
mer.

[0066] At this time, in the present disclosure, a short
reduction pattern 117 is formed in the first electrode 116 for
providing each pixel with currents to reflect a narrow path,
and the first passivation layer 115a covers the short reduc-
tion pattern 117 to prevent occurrence of a short circuit. That
is, the short reduction pattern 117 is formed so as to surround
the periphery of an emission area of each pixel, and a
resistance is added to each pixel, thereby limiting the
currents flowing to a short-circuit occurrence region.
[0067] The first electrode 116 may extend to the first
contact portion CA1 outside the emission portion EA and
may constitute the first contact electrode 127. The second
contact electrode 128 may be disposed in the second contact
portion CA2 and may be electrically insulated from the first
electrode 116. Namely, the second contact electrode 128
may be disposed in the same layer as the first electrode 116
and may be electrically isolated from the first electrode 116.
[0068] As anexample, FIG. 3 shows that the first electrode
116 including the first contact electrode 127 has a rectan-
gular shape as a whole and includes an upper center portion,
which is removed to form a recession, and the second
contact electrode 128 is disposed in the recession. However,
the present disclosure is not limited thereto.

[0069] An auxiliary electrode 111 may be disposed in the
emission portion EA and the first contact portion CA1 on the
substrate 110 and may be electrically connected to the first
electrode 116 and the first contact electrode 127. Since the
first electrode 116 is formed of a transparent high resistance
conductive film, the first electrode 116 has an advantage of
light transmission and also has a disadvantage of very high
electrical resistance as compared with an opaque metal.
Therefore, when a large area lighting panel 100 is manu-
factured, distribution of currents applied to a large emission
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area is not uniform due to the high resistance of the
transparent high resistance conductive film, and this non-
uniform current distribution makes it difficult that the large
area lighting panel 100 emits light of uniform brightness.
[0070] The auxiliary electrode 111 is arranged in a shape
of'a mesh with a thin width, a hexagon, an octagon or a circle
all over the emission portion EA such that uniform currents
can be applied to the first electrode 116 all over the emission
portion EA and the large area lighting panel 100 can emit
light of uniform brightness.

[0071] FIG. 4 shows that the auxiliary electrode 111 is
disposed under the first electrode 116 including the first
contact electrode 127 and is embedded in the internal light
extraction layer 140 and the buffer layer 101 as an example,
but the present disclosure is not limited thereto. The auxil-
iary electrode 111 may be embedded only in one of the
internal light extraction layer 140 and the buffer layer 101.
In addition, the auxiliary electrode 111 of the present dis-
closure may be embedded up to a thickness of the internal
light extraction layer 140 and/or the buffer layer 101 or may
be embedded up to a part of the thickness of the internal light
extraction layer 140 and/or the buffer layer 101. In the
present disclosure, it is also possible to further form a
specific layer of an inorganic film for embedding the aux-
iliary electrode 111.

[0072] At this time, in FIG. 4, as an example, the auxiliary
electrode 111 is embedded with a reversed taper in the
internal light extraction layer 140 and the buffer layer 101,
but the present disclosure is not limited thereto. The auxil-
iary electrode 111 may be embedded with a taper of sub-
stantially 90 degrees. Here, the reversed taper means that an
upper part of the auxiliary electrode 111 embedded in the
internal light extraction layer 140 and the buffer layer 101
has a wider width than a lower part thereof. Accordingly,
when the auxiliary electrode 111 has a taper of 90 degrees,
the width of the upper part is substantially equal to the width
of the lower part.

[0073] The auxiliary electrode 111 according to the pres-
ent disclosure may be embedded in the same layer or the
lower layer without protruding above the internal light
extraction layer 140 and/or the buffer layer 101.

[0074] When the auxiliary electrode 111 is embedded in
the internal light extraction layer 140 and/or the buffer layer
101, a step is not formed between the auxiliary electrode 111
and the upper layer, and it is prevented that the passivation
layers (i.e., the first, second and third passivation layers
1154) and a cathode (i.e., the second electrode 126) are
cracked. As a result, the effect of improving the reliability of
the lighting panel can be provided.

[0075] At this time, the auxiliary electrode 111 disposed in
the first contact portion CA1 is used as a transmission path
for the currents to the first electrode 116 through the first
contact electrode 127. The auxiliary electrode 111 may
contact the outside and may serve as a contact electrode for
applying currents from the outside to the first electrode 116.
[0076] The auxiliary electrode 111 may be formed of a
conductive metal such as Al, Au, Cu, Ti, W, Mo or an alloy
thereof. The auxiliary electrode 111 may have a two-layer
structure of an upper auxiliary electrode and a lower auxil-
iary electrode, but the present disclosure is not limited
thereto. The auxiliary electrode 111 may be formed of a
single layer.

[0077] The first passivation layer 115a may be formed in
the emission portion EA of the substrate 110. In FIG. 3, the
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first passivation layer 1154 is shown as rectangular frame
shape having a uniform width as a whole. In practice, the
first passivation layer 115¢ may be removed in a light-
emitting region and may be formed in a shape of a mesh so
as to cover the auxiliary electrode 111, which is arranged in
a shape of a mesh. However, the present disclosure is not
limited thereto.

[0078] The first passivation layer 115a¢ disposed in the
emission portion EA may be formed to cover the auxiliary
electrode 111 and the first electrode 116 thereon. The first
passivation layer 1154 is not formed in the light-emitting
region where light is actually emitted.

[0079] The first passivation layer 115¢ may be formed of
an inorganic material such as SiOx or SiNx. However, the
first passivation layer 115a may be formed of an organic
material such as photo acryl or may be composed of a
plurality of layers of an inorganic material and an organic
material.

[0080] In addition, the organic light-emitting layer 130
and the second electrode 126 may be disposed on the
substrate 110 on which the first electrode 116 and the first
passivation layer 115a are disposed. At this time, the first
passivation layer 1154 on the second contact electrode 128
in the emission portion EA may be partially removed and
may have a contact hole 114 exposing the second contact
electrode 128. Accordingly, the second electrode 126 may be
electrically connected to the second contact electrode 128
thereunder through the contact hole 114.

[0081] As described above, the organic light-emitting
layer 130, as a white light-emitting layer, may include a blue
light-emitting layer, a red light-emitting layer and a green
light-emitting layer or may have a tandem structure includ-
ing a blue light-emitting layer and a yellow-green light-
emitting layer. In addition, the organic light-emitting layer
130 may further include an electron injection layer and a
hole injection layer for injecting electrons and holes into the
light-emitting layer, respectively, an electron transport layer
and a hole transport layer for transporting the injected
electrons and holes to the light-emitting layer, respectively,
and a charge generation layer for generating charges such as
electrons and holes.

[0082] The second electrode 126 may be formed of a
material having relatively low work function such that
electrons are easily injected to the organic light-emitting
layer 130. Specific examples of a material used as the second
electrode 126 may include a metal such as magnesium.
calcium, sodium, titanium, indium, yttrium, lithium, gado-
linium, aluminum, silver, tin and lead or an alloy thereof.

[0083] The first electrode 116, the organic light-emitting
layer 130 and the second electrode 126 of the emission
portion EA constitute the organic light-emitting diode. At
this time, the first electrode 116 is an anode of the organic
light-emitting diode, and the second electrode 126 is a
cathode of organic light-emitting diode. When currents are
applied to the first electrode 16 and the second electrode
126, electrons are injected from the second electrode 126
into the organic light-emitting layer 130, and holes are
injected from the first electrode 116 into the organic light-
emitting layer 130. After this, excitons are generated in the
organic light-emitting layer 130, and light corresponding to
an energy difference between the LUMO (lowest unoccu-
pied molecular orbital) and the HOMO (highest occupied
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molecular orbital) of the light-emitting layer is emitted to a
lower direction (toward the substrate 110 in the figure) as the
excitons decay.

[0084] At this time, although not shown in the figures, the
second passivation layer and the third passivation layer may
be provided on the substrate 110 on which the second
electrode 126 is formed.

[0085] The second passivation layer according to the first
aspect of the present disclosure, as described above, may be
formed to cover the organic light-emitting layer 130 and the
second electrode 126 of the emission portion EA and may
prevent moisture from penetrating into the organic light-
emitting layer 130 of the emission portion EA.

[0086] That is, in the present disclosure, the second pas-
sivation layer and the third passivation layer are formed to
cover the organic light-emitting layer 130 and the second
electrode 126 of the emission portion EA in addition to an
adhesive 118 and the encapsulation member of the metal
film 170, and it is possible to prevent moisture from pen-
etrating into the organic light-emitting layer 130 of the
emission portion EA of the lighting panel 100 where light is
actually emitted and outputted.

[0087] The second passivation layer may be formed of an
organic material such as photo acryl. In addition, the third
passivation layer may be formed of an inorganic material
such as SiOx or SiNx. However, the present disclosure is not
limited thereto.

[0088] A predetermined encapsulant may be provided on
the third passivation layer, and an epoxy compound, an
acrylate compound, an acrylic compound, or the like may be
used as the encapsulant.

[0089] As described above, the first contact electrode 127
extending from the first electrode 116 is exposed to the
outside on the substrate 110 of the first contact portion CAL
The second contact electrode 128 electrically connected to
the second electrode 126 through the contact hole 114 is
exposed to the outside on the substrate 110 of the second
contact portion CA2. Accordingly, the first contact electrode
127 and the second contact electrode 128 are electrically
connected to an external power source, so that currents can
be applied to the first electrode 116 and the second electrode
126, respectively.

[0090] An adhesive 118 such as PSA (pressure sensitive
adhesive) is applied on the third passivation layer, the metal
film 170 is disposed thereon, and the metal film 170 is
attached to the third passivation layer, so that the lighting
panel 100 can be encapsulated.

[0091] At this time, the adhesive 118 and the encapsula-
tion member of the metal film 170 can be attached so as to
sufficiently cover the second passivation layer and the third
passivation layer.

[0092] In addition, a predetermined protection film 175
may be disposed thereon and attached to an entire surface of
the emission portion EA of the substrate 110 excluding the
contact portions CA1 and CA2.

[0093] The adhesive 118 may be a photo-curable adhesive
or a thermosetting adhesive.

[0094] Hereinafter, a method of fabricating a lighting
panel using an organic light-emitting diode according to the
first aspect of the present disclosure with reference to the
drawings.

[0095] FIGS. 5A to 5G are plan views sequentially illus-
trating a method of fabricating a lighting panel using an
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organic light-emitting diode according to the first aspect of
the present disclosure shown in FIG. 3.

[0096] FIGS. 6A to 6G are cross-sectional views sequen-
tially illustrating a method of fabricating a lighting panel
using an organic light-emitting diode according to the first
aspect of the present disclosure shown in FIG. 4.

[0097] FIG. 7 is a view enlarging a part of an emission
portion shown in FIG. 5D.

[0098] First, referring to FIG. 5A and FIG. 6A, an internal
light extraction layer 140 is formed on a substantially entire
surface of a substrate 110. However, the present disclosure
is not limited thereto, and an internal light extraction layer
may not be formed.

[0099] At this time, the internal light extraction layer 140
may be formed of scattering particles of TiO,, ZrO,, or the
like dispersed in a resin, and the present disclosure is not
limited thereto.

[0100] A buffer layer 101 may be further provided on the
internal light extraction layer 140.

[0101] At this point, the substrate 110 may include an
emission portion for actually emitting and outputting light to
the outside and a contact portion for electrically connecting
with the outside through a contact electrode and applying
signals to the emission portion.

[0102] Next, referring to FIG. 5B and FIG. 6B, the internal
light extraction layer 140 and/or the buffer layer 101 are
partially removed, and a conductive material is deposited
and embedded in a removed part to thereby form a prede-
termined auxiliary electrode 111.

[0103] As described above, the auxiliary electrode 111
according to the first aspect of the present disclosure is
embedded in the internal light extraction layer 140 and the
buffer layer 101 as an example, and the present disclosure is
not limited thereto. The auxiliary electrode 111 of the
present disclosure may be embedded only in the internal
light extraction layer 140 or the buffer layer 101. In addition,
the auxiliary electrode 111 of the present disclosure may be
embedded up to a thickness of the internal light extraction
layer 140 and/or the buffer layer 101 or may be embedded
up to a part of the thickness of the internal light extraction
layer 140 and/or the buffer layer 101. Moreover, the present
disclosure may add a specific layer of an inorganic layer to
embed the auxiliary electrode 111.

[0104] At this time, FIG. 6 B shows that the auxiliary
electrode 111 is embedded in the internal light extraction
layer 140 and the buffer layer 101 so as to have a reversed
taper as an example, but the present disclosure is not limited
thereto. The auxiliary electrode 111 may be embedded to
have a taper of substantially 90 degrees.

[0105] Furthermore, the auxiliary electrode 111 according
to the first aspect of the present disclosure may not protrude
above the embedded layer (i.e., the internal light extraction
layer 140 and/or the buffer layer 101) and may be embedded
in the same layer or in the lower layer. Accordingly, the
buffer layer 101 where the auxiliary electrode 111 is embed-
ded can have a planarized surface. In this case, a step is not
formed between the auxiliary electrode 111 and the upper
layer, and it is possible to prevent the passivation layer and
the cathode from being cracked due to the step and taper of
the auxiliary electrode of the related art. As a result, the
effect of improving the reliability of the lighting panel can
be provided.

[0106] In addition, the auxiliary electrode 111 is arranged
in a shape of a mesh with a thin width, a hexagon, an octagon
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or a circle all over the emission portion such that uniform
currents can be applied to the first electrode all over the
emission portion and a large area lighting panel can emit
light of uniform brightness.

[0107] The auxiliary electrode 111 embedded according to
the first aspect of the present disclosure can be formed by
various methods such as a laser patterning process or a
photolithography process, and this will be described in detail
with reference to the following drawings.

[0108] FIGS. 8A to 8C are cross-sectional views specifi-
cally illustrating a method of forming the auxiliary electrode
shown in FIG. 6B.

[0109] At this time, in the method of forming the auxiliary
electrode shown in FIGS. 8A to 8C, the internal light
extraction layer and the buffer layer are patterned using a
laser patterning process, and the auxiliary electrode is
formed using a photolithography process, as an example.
[0110] Referring to FIG. 8A, a laser 150 is irradiated on
the substrate 110 where the internal light extraction layer
140 and the buffer layer 101 are formed, thereby partially
removing the internal light extraction layer 140 and the
buffer layer 101.

[0111] At this time, the internal light extraction layer 140
and the buffer layer 101, which are selectively removed, may
include an auxiliary electrode pattern T having a depressed
shape, and the auxiliary electrode pattern T may be provided
in a region where the auxiliary electrode will be formed
later.

[0112] Here, FIG. 8A shows a case where the internal light
extraction layer 140 and the buffer layer 101 are patterned
such that a width of the auxiliary electrode pattern T is
narrowed from the top to the bottom as an example, but the
present disclosure is not limited thereto.

[0113] After this, referring to FIG. 8B, a predetermined
photoresist pattern 160 is formed on the buffer layer 101
excluding the auxiliary electrode pattern T so as to form the
auxiliary electrode.

[0114] Referring to FIG. 8C, a predetermined conductive
material is deposited on a substantially entire surface of the
substrate 110 including the inside of the auxiliary electrode
pattern T to thereby form a conductive layer 120.

[0115] At this time, the conductive material deposited
inside the auxiliary electrode pattern T constitutes the aux-
iliary electrode 111.

[0116] The conductive material for forming the auxiliary
electrode 111 and the conductive layer 120 may include a
metal having good conductivity such as Al, Au, Cu, Ti, W,
Mo, or an alloy thereof.

[0117] Thereafter, the photoresist pattern 160 and the
conductive layer 120 on the photoresist pattern 160 are
selectively removed through a lift-off process, thereby form-
ing the auxiliary electrode 111 made of the conductive
material inside the internal light extraction layer 140 and the
buffer layer 101, that is, inside the auxiliary electrode pattern
T.

[0118] FIGS. 9A and 9B are cross-sectional views specifi-
cally illustrating another method of forming the auxiliary
electrode shown in FIG. 6B.

[0119] At this time, the method of FIGS. 9A and 9B is
substantially the same as the method of FIGS. 8A to 8C
described above except that a soluble coating process is used
to form the auxiliary electrode instead of the photolithog-
raphy process.
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[0120] Referring to FIG. 9A, a predetermined area of the
internal light extraction layer 140 and the buffer layer 101 is
removed using the above-described laser patterning process
to thereby form an auxiliary electrode pattern having a
depressed shape.

[0121] Thereafter, a liquid-type metal is coated on the
substantially entire surface of the substrate 110, thereby
forming a metal layer 111'. At this time, the metal layer 111'
may be formed on the substantially entire surface of the
substrate 110 including the inside of the auxiliary electrode
pattern.

[0122] Then, a tool such as a blade 155 can be inserted into
one direction from one side to another side of the substrate
110, thereby removing the metal layer on the substrate 110
excluding the inside of the auxiliary electrode pattern and
forming the predetermined auxiliary electrode 111.

[0123] FIGS. 10A to 10C are cross-sectional views spe-
cifically illustrating another method of forming the auxiliary
electrode shown in FIG. 6B.

[0124] At this time, the method of FIGS. 10A to 10C
shows a case where the internal light extraction layer and the
buffer layer are patterned using a photolithography process
instead of the laser patterning process, and at the same time,
the auxiliary electrode is formed, as an example.

[0125] Referring to FIG. 10A, a predetermined photoresist
pattern 160 is formed on the substrate 110 on which the
internal light extraction layer 140 and the buffer layer 101
are formed.

[0126] At this time, the photoresist pattern 160 may be
formed on the buffer layer 101 excluding the region where
the auxiliary electrode is formed later.

[0127] Next, referring to FIG. 10B, the internal light
extraction layer 140 and the buffer layer 101 are selectively
removed using the photoresist pattern 160 as a mask, thereby
forming an auxiliary electrode pattern T having a depressed
shape inside the internal light extraction layer 140 and the
buffer layer 101.

[0128] At this time, FIG. 10B shows a case where the
internal light extraction layer 140 and the buffer layer 101
are patterned such that a width of the auxiliary electrode
pattern T is narrowed from the top to the bottom as an
example, but the present disclosure is not limited thereto.
[0129] Next, referring to FIG. 10C, a predetermined con-
ductive material is deposited on the substantially entire
surface of the substrate including the inside of the auxiliary
electrode pattern T, thereby forming a conductive layer 111'
on the photoresist pattern 160.

[0130] At this time, the conductive material deposited
inside the auxiliary electrode pattern T constitutes the aux-
iliary electrode 111.

[0131] The conductive material for forming the auxiliary
electrode 111 and the conductive layer 111' may include a
metal having good conductivity such as Al, Au, Cu, Ti, W,
Mo, or an alloy thereof.

[0132] Thereafter, the photoresist pattern 160 and the
conductive layer 111' on the photoresist pattern 160 are
selectively removed through a lift-off process, thereby form-
ing the auxiliary electrode 111 made of the conductive
material inside the internal light extraction layer 140 and the
buffer layer 101, that is, inside the auxiliary electrode pattern
T.

[0133] Then, referring to FIG. 5C and FIG. 6C, a trans-
parent conductive material such as ITO or IZO is deposited
over the substantially entire surface of the substrate 110 and
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is etched to thereby form a first electrode 116 including a
first contact electrode 127 and a second contact electrode
128 in the emission portion and the first and second contact
portions.

[0134] At this time, the first electrode 116 may extend into
the first contact portion outside the emission portion to
constitute the first contact electrode, and the second contact
electrode 128, which is electrically insulated from the first
electrode 116, may be formed in a part of the emission
portion and the second contact portion. That is, the second
contact electrode 128 is formed in the same layer as the first
electrode 116 and may be separated and electrically isolated
from the first electrode 116.

[0135] Forexample, FIG. 5C shows an example where the
first electrode 116 including the first contact electrode 127
has a rectangular shape as a whole, an upper center part of
the first electrode 116 is removed to form a recession, and
the second contact electrode 128 is formed in the recession,
but the present disclosure is not limited thereto.

[0136] At this time, a predetermined short reduction pat-
tern 117 may be formed in the first electrode 116 at the
periphery of the inside of an emission area

[0137] In the present disclosure, since the auxiliary elec-
trode 111 is embedded and formed in the internal light
extraction layer 140 and the buffer layer 101, the first
electrode 116 on the auxiliary electrode 111 is formed
without a step.

[0138] Referring to FIG. 5D and FIG. 6D, an inorganic
material such as SiNx or SiOx or an organic material such
as photo acryl is layered substantially all over the substrate
110. Then, the inorganic material or the organic material is
etched to thereby form a first passivation layer 1154 on the
auxiliary electrode 111 in the emission portion and simul-
taneously form a contact hole 114 exposing the second
contact electrode 128.

[0139] At this time, the first passivation layer 115a is
formed on the first electrode 116 so as to cover the auxiliary
electrode 111 and is not formed in the emission area where
light is actually emitted. However, referring FIG. 5D and
FIG. 7, the first passivation layer 1154 may be formed to
have a mesh shape in the center of the emission portion so
as to cover the auxiliary electrode 111 arranged in a mesh
shape. In FIG. 5D, the first passivation layer 1154 has a
rectangular frame shape having a uniform width as a whole,
and as described above, the first passivation layer 115a¢ may
have a mesh shape in the center of the emission portion so
as to cover the auxiliary electrode 111 arranged in a mesh
shape. In addition, FIG. 5D shows an example in which the
first passivation layer 115a on the first electrode 116 is
separated from the first passivation layer 1154 on the second
contact electrode 128, but the present disclosure is not
limited thereto.

[0140] Here, the first passivation layer 115a may be
formed inside the short reduction pattern 117.

[0141] Thereafter, referring to FIGS. 5E and 5F and FIGS.
6F and 6F, an organic light-emitting layer 130 and a second
electrode 126 are formed of an organic light-emitting mate-
rial and a metal, respectively, in the emission portion of the
substrate 110.

[0142] First, referring to FIG. 5E and FIG. 6E, the organic
light-emitting layer 130 of an organic light-emitting material
is formed in the emission portion of the substrate 110.
[0143] At this time, the organic light-emitting layer 130,
as a white light-emitting layer, may include a red light-
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emitting layer, a green light-emitting layer and a blue
light-emitting layer or may have a tandem structure includ-
ing a blue light-emitting layer and a yellow-green light-
emitting layer. In addition, the organic light-emitting layer
130 may further include an electron injection layer and a
hole injection layer for injecting electrons and holes into the
light-emitting layer, respectively, an electron transport layer
and a hole transport layer for transporting the injected
electrons and holes to the light-emitting layer, respectively,
and a charge generation layer for generating charges such as
electrons and holes.

[0144] Next, referring to FIG. 5F and FIG. 6F, the second
electrode 126 of a metal is formed in the emission portion of
the substrate 110 so as to cover the organic light-emitting
layer 130.

[0145] At this time, the second electrode 126 may be
electrically connected to the second contact electrode 128
thereunder through the contact hole 114.

[0146] The second electrode 126 may be formed of a
metal such as magnesium, calcium, sodium, titanium,
indium, yttrium. lithium, gadolinium, aluminum, silver, tin
and lead or an alloy thereof.

[0147] The first electrode 116, the organic light-emitting
layer 130 and the second electrode 126 constitute an organic
light-emitting diode.

[0148] At this time, since the first passivation layer 115 is
disposed on the auxiliary electrode 111 of the emission
portion, the organic light-emitting layer 130 on the auxiliary
electrode 111 does not directly contact the first electrode
116, and an organic light-emitting diode is not formed on the
auxiliary electrode 111.

[0149] Although not shown, a second passivation layer of
an organic material may be formed in the emission portion
of the substrate 110 so as to cover the organic light-emitting
layer 130 and the second electrode 126.

[0150] At this time, as described above, the second pas-
sivation layer may be formed so as to cover the organic
light-emitting layer 130 and the second electrode 126 of the
emission portion and may prevent moisture from penetrating
into the organic light-emitting layer 130 of the emission
portion.

[0151] The organic light-emitting layer 130, the second
electrode 126 and the second passivation layer may be
formed in-line through roll-manufacturing apparatus, but the
present disclosure is not limited thereto.

[0152] Next, a third passivation layer may be formed in
the emission portion of the substrate 110 so as to cover the
second passivation layer.

[0153] The third passivation layer may be formed through
another roll-manufacturing apparatus.

[0154] The third passivation layer may be formed of an
inorganic material such as SiOx or SiNx. However, the
present disclosure is not limited thereto.

[0155] A predetermined encapsulant may be further pro-
vided on the third passivation layer, and the encapsulant may
be formed of an epoxy compound, an acrylate compound or
an acrylate compound.

[0156] Then, referring to FIG. 5G and FIG. 6G, an adhe-
sive 118 of a photo-curable adhesive material or a thermo-
setting adhesive material is applied on the emission portion
of the substrate 110. In addition, a metal film 170 is disposed
thereon, and the metal film 170 is attached thereto by curing
the adhesive 118.
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[0157] At this time, since the first and second contact
portions are not covered by the encapsulation member of the
metal film 170, the first and second portions may be elec-
trically connected to the outside through the first and second
contact electrodes 127 and 128.

[0158] Thereafter, a predetermined protection film 175
may be attached to a substantially entire surface of the
emission portion of the substrate 110 excluding the contact
portions, thereby completing the lighting panel.

[0159] Like this, the first aspect of the present disclosure
is characterized in that the auxiliary electrode is embedded
in the internal light extraction layer and the buffer layer up
to the thickness of the internal light extraction layer and the
buffer layer. In the present disclosure, it is possible to
prevent the first, second and third passivation layers and the
second electrode from being cracked due to the step and
taper of the auxiliary electrode, thereby improving the
reliability of the lighting panel.

[0160] However, as described above, the auxiliary elec-
trode of the present disclosure may be embedded only in the
internal light extraction layer or the buffer layer. In addition,
the auxiliary electrode of the present disclosure may be
embedded up to a part of the thickness of the internal light
extraction layer and/or the buffer layer. Moreover, in the
present disclosure, a specific layer of an inorganic film can
be added so as to embed the auxiliary electrode, and this will
be described in detail with reference to the following second
to fourth aspects.

[0161] FIG. 11 is a plan view schematically showing a
lighting panel using an organic light-emitting diode accord-
ing to a second aspect of the present disclosure.

[0162] FIG. 12 is a view schematically showing a cross-
section of the lighting panel using an organic light-emitting
diode according to the second aspect of the present disclo-
sure taken the line II-IT' in FIG. 11.

[0163] The lighting panel using an organic light-emitting
diode according to the second aspect of the present disclo-
sure shown in FIG. 11 and FIG. 12 has substantially the
same structure as that of the first aspect of the present
disclosure described above except that the internal light
extraction layer is removed and the auxiliary electrode is
embedded only in the buffer layer.

[0164] That is, the lighting panel using an organic light-
emitting diode according to the second aspect of the present
disclosure may include an organic light-emitting diode unit
for emitting planar light and an encapsulation unit for
encapsulating the organic light-emitting diode unit.

[0165] At this time, an external light extraction layer may
be further provided under the organic light-emitting diode
unit to increase the haze. However, the present disclosure is
not limited thereto, and an external light extraction layer
may not be provided.

[0166] The external light extraction layer may be formed
of scattering particles of TiO, or the like dispersed in a resin
and may be attached to a lower portion of a substrate through
an adhesive layer.

[0167] The organic light-emitting diode unit includes an
organic light-emitting diode provided on the substrate. At
this point, in the second aspect of the present disclosure, an
internal light extraction layer is not provided between the
substrate and the organic light-emitting diode.

[0168] Referring to FIG. 11 and FIG. 12, the substrate 210
may include an emission portion EA that actually emits light
and outputs the light to the outside and contact portions CA1



US 2019/0019978 Al

and CA2 that are electrically connected to the outside
through contact electrodes 227 and 228 to apply a signal to
the emission portion EA.

[0169] The contact portions CAl and CA2 may not be
covered by an encapsulation member of a metal film 270
and/or a protection film 275 and may be electrically con-
nected to the outside through the contact electrodes 227 and
228. Therefore, the metal film 270 and/or protection film 275
may be attached to an entire surface of the emission portion
EA of the substrate 210 excluding the contact portions CA1
and CA2. However, the present disclosure is not limited
thereto.

[0170] At this time, the contact portions CA1 and CA2
may be located outside the emission portion EA. FIG. 11
shows that a second contact portion CA2 including the
contact electrode 228 is disposed between first contact
portions CA1 including the contact electrode 227 as an
example, but the present disclosure is not limited thereto.
[0171] In addition, FIG. 11 illustrates that the contact
portions CA1 and CA2 are located only at one side of the
emission portion EA, but the present disclosure is not
limited thereto. Accordingly, the contact portions CA1 and
CA2 of'the present disclosure may be disposed both at upper
and lower sides of the emission portion EA.

[0172] A first electrode 216 and a second electrode 226
may be disposed on the substrate 210, and an organic
light-emitting layer 230 may be disposed between the first
electrode 216 and the second electrode 226, thereby forming
the organic light-emitting diode. In the lighting panel 200
having the above structure, the organic light-emitting layer
230 emits light by applying currents to the first electrode 216
and the second electrode 226 of the organic light-emitting
diode, and light is outputted through the emission portion
EA.

[0173] At this time, a first passivation layer 2154, the
organic light-emitting layer 230 and the second electrode
226 are not formed in the contact portions CAl and CA2
outside the emission portion EA, and the contact electrodes
227 and 228 may be exposed to the outside.

[0174] At this time, although not shown in the figures, a
second passivation layer of an organic material and a third
passivation layer of an inorganic material may be formed in
the emission portion EA so as to cover the organic light-
emitting layer 230 and the second electrode 226.

[0175] As described above, the first electrode 216 includ-
ing the first contact electrode 227 and the second contact
electrode 228 are disposed on the substrate 210 of a trans-
parent material. The substrate 210 may be formed of a rigid
material such as glass. However, by using a material having
flexibility such as plastic, it is possible to manufacture the
lighting panel 200 which can be bent. Moreover, in the
present disclosure, by using a plastic material having flex-
ibility as the substrate 210, it is possible to perform a process
using a roll, thereby manufacturing the lighting panel 200
quickly.

[0176] The first electrode 216 including the first contact
electrode 227 and the second contact electrode 228 may be
disposed in the emission portion EA and the first and second
contact portions CA1 and CA2 and may be formed of a
transparent conductive material having relatively high con-
ductivity and high work function.

[0177] At this time, in the present disclosure, a short
reduction pattern 217 is formed in the first electrode 216 for
providing each pixel with currents to reflect a narrow path,
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and the first passivation layer 215a covers the short reduc-
tion pattern 217 to prevent occurrence of a short circuit. That
is, the short reduction pattern 217 is formed so as to surround
the periphery of an emission area of each pixel, and a
resistance is added to each pixel, thereby limiting the
currents flowing to a short-circuit occurrence region.
[0178] The first electrode 216 may extend to the first
contact portion CA1 outside the emission portion EA and
may constitute the first contact electrode 227. The second
contact electrode 228 may be disposed in the second contact
portion CA2 and may be electrically insulated from the first
electrode 216. Namely, the second contact electrode 228
may be disposed in the same layer as the first electrode 216
and may be separated and electrically isolated from the first
electrode 216.

[0179] As an example, FIG. 11 shows that the first elec-
trode 216 including the first contact electrode 227 has a
rectangular shape as a whole and includes an upper center
portion, which is removed to form a recession, and the
second contact electrode 228 is disposed in the recession.
However, the present disclosure is not limited thereto.
[0180] An auxiliary electrode 211 may be disposed in the
emission portion EA and the first contact portion CA1 on the
substrate 210 and may be electrically connected to the first
electrode 216 and the first contact electrode 227.

[0181] Like the first aspect of the present disclosure, the
auxiliary electrode 211 is arranged in a shape of a mesh with
a thin width, a hexagon, an octagon or a circle all over the
emission portion EA such that uniform currents can be
applied to the first electrode 216 all over the emission
portion EA and the large area lighting panel 200 can emit
light of uniform brightness.

[0182] FIG. 12 shows that the auxiliary electrode 211 is
disposed under the first electrode 216 including the first
contact electrode 227 and is embedded in the buffer layer
202 as an example, but as stated above, the present disclo-
sure is not limited thereto. The auxiliary electrode 211 of the
present disclosure may be embedded up to a thickness of the
buffer layer 202 or may be embedded up to a part of the
thickness of the buffer layer 202.

[0183] At this time, the buffer layer 202 according to the
second aspect of the present disclosure may be formed of an
inorganic film to embed the auxiliary electrode 211.
[0184] At this time, in FIG. 12, as an example, the
auxiliary electrode 211 is embedded with a reversed taper in
the buffer layer 202, but the present disclosure is not limited
thereto. The auxiliary electrode 211 may be embedded with
a taper of substantially 90 degrees. As described above, the
reversed taper means that an upper part of the auxiliary
electrode 211 embedded in the buffer layer 202 has a wider
width than a lower part thereof. Accordingly, when the
auxiliary electrode 211 has a taper of 90 degrees, the width
of the upper part is substantially equal to the width of the
lower part.

[0185] The auxiliary electrode 211 according to second
aspect of the present disclosure may be embedded in the
same layer or the lower layer without protruding above the
buffer layer 202.

[0186] Like this, when the auxiliary electrode 211 is
embedded in the buffer layer 202, a step is not formed
between the auxiliary electrode 211 and the upper layer, and
it is prevented that the passivation layers (i.e., the first,
second and third passivation layers 215a) and a cathode (i.e.,
the second electrode 226) are cracked due to the step and
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taper of the related art auxiliary electrode. As a result, the
effect of improving the reliability of the lighting panel can
be provided.

[0187] At this time, the auxiliary electrode 211 disposed in
the first contact portion CA1 is used as a transmission path
for the currents to the first electrode 216 through the first
contact electrode 227. The auxiliary electrode 211 may
contact the outside and may serve as a contact electrode for
applying currents from the outside to the first electrode 216.
[0188] The auxiliary electrode 211 may be formed of a
conductive metal such as Al, Au, Cu, Ti, W, Mo or an alloy
thereof. The auxiliary electrode 211 may have a two-layer
structure of an upper auxiliary electrode and a lower auxil-
iary electrode, but the present disclosure is not limited
thereto. The auxiliary electrode 211 may be formed of a
single layer.

[0189] The first passivation layer 215a may be formed in
the emission portion EA of the substrate 210. In FIG. 11, the
first passivation layer 215qa is shown as rectangular frame
shape having a uniform width as a whole. In practice, the
first passivation layer 215a¢ may be removed in a light-
emitting region and may be formed in a shape of a mesh so
as to cover the auxiliary electrode 211, which is arranged in
a shape of a mesh. However, the present disclosure is not
limited thereto.

[0190] The first passivation layer 215a disposed in the
emission portion EA may be formed to cover the auxiliary
electrode 211 and the first electrode 216 thereon. The first
passivation layer 215qa is not formed in the light-emitting
region where light is actually emitted.

[0191] The first passivation layer 215a may be formed of
an inorganic material such as SiOx or SiNx. However, the
first passivation layer 2154 may be formed of an organic
material such as photo acryl or may be composed of a
plurality of layers of an inorganic material and an organic
material.

[0192] In addition, the organic light-emitting layer 230
and the second electrode 226 may be disposed on the
substrate 210 on which the first electrode 216 and the first
passivation layer 215a are disposed. At this time, the first
passivation layer 2154 on the second contact electrode 228
in the emission portion EA may be partially removed and
may have a contact hole 214 exposing the second contact
electrode 228. Accordingly, the second electrode 226 may be
electrically connected to the second contact electrode 228
thereunder through the contact hole 214.

[0193] The second electrode 226 may be formed of a
material having relatively low work function such that
electrons are easily injected to the organic light-emitting
layer 230. Specific examples of a material used as the second
electrode 226 may include a metal such as magnesium,
calcium, sodium, titanium, indium, yttrium, lithium, gado-
linium, aluminum, silver, tin and lead or an alloy thereof.
[0194] The first electrode 216, the organic light-emitting
layer 230 and the second electrode 226 of the emission
portion EA constitute the organic light-emitting diode.
[0195] At this time, although not shown in the figures, the
second passivation layer and the third passivation layer may
be provided on the substrate 210 on which the second
electrode 226 is formed.

[0196] The second passivation layer according to the
second aspect of the present disclosure, as described above,
may be formed to cover the organic light-emitting layer 230
and the second electrode 226 of the emission portion EA and
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may prevent moisture from penetrating into the organic
light-emitting layer 230 of the emission portion EA.
[0197] That is, in the present disclosure, the second pas-
sivation layer and the third passivation layer are formed to
cover the organic light-emitting layer 230 and the second
electrode 226 of the emission portion EA in addition to an
adhesive 218 and the encapsulation member of the metal
film 270, and it is possible to prevent moisture from pen-
etrating into the organic light-emitting layer 230 of the
emission portion EA of the lighting panel 200 where light is
actually emitted and outputted.

[0198] The second passivation layer may be formed of an
organic material such as photo acryl. In addition, the third
passivation layer may be formed of an inorganic material
such as SiOx or SiNx. However, the present disclosure is not
limited thereto.

[0199] A predetermined encapsulant may be provided on
the third passivation layer, and an epoxy compound, an
acrylate compound, an acrylic compound, or the like may be
used as the encapsulant.

[0200] As described above, the first contact electrode 227
extending from the first electrode 216 is exposed to the
outside on the substrate 210 of the first contact portion CAL
The second contact electrode 228 electrically connected to
the second electrode 226 through the contact hole 214 is
exposed to the outside on the substrate 210 of the second
contact portion CA2. Accordingly, the first contact electrode
227 and the second contact electrode 228 are electrically
connected to an external power source, so that currents can
be applied to the first electrode 216 and the second electrode
226, respectively.

[0201] An adhesive 218 such as PSA (pressure sensitive
adhesive) is applied on the third passivation layer, the metal
film 270 is disposed thereon, and the metal film 270 is
attached to the third passivation layer, so that the lighting
panel 200 can be encapsulated.

[0202] At this time, the adhesive 218 and the encapsula-
tion member of the metal film 270 can be attached so as to
sufficiently cover the second passivation layer and the third
passivation layer.

[0203] In addition, a predetermined protection film 275
may be disposed thereon and attached to an entire surface of
the emission portion EA of the substrate 210 excluding the
contact portions CA1 and CA2.

[0204] The adhesive 218 may be a photo-curable adhesive
or a thermosetting adhesive.

[0205] FIG. 13 is a cross-sectional view schematically
showing a lighting panel using an organic light-emitting
diode according to a third aspect of the present disclosure.
[0206] At this time, the lighting panel using an organic
light-emitting diode according to the third aspect of the
present disclosure shown in FIG. 13 has substantially the
same structure as those of the first and second aspects of the
present disclosure described above except that the auxiliary
electrode is embedded up to a part of a thickness of the
internal light extraction layer and/or the buffer layer.
[0207] That is, the lighting panel using an organic light-
emitting diode according to the third aspect of the present
disclosure may include an organic light-emitting diode unit
for emitting planar light and an encapsulation unit for
encapsulating the organic light-emitting diode unit.

[0208] At this time, an external light extraction layer may
be further provided under the organic light-emitting diode
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unit to increase the haze. However, the present disclosure is
not limited thereto, and an external light extraction layer
may not be provided.

[0209] The external light extraction layer may be formed
of scattering particles of TiO, or the like dispersed in a resin
and may be attached to a lower portion of a substrate through
an adhesive layer.

[0210] The organic light-emitting diode unit includes an
organic light-emitting diode provided on the substrate. At
this point, referring to FIG. 13, an internal light extraction
layer 340 may be further provided between a substrate 310
and the organic light-emitting diode. However, the present
disclosure is not limited thereto, and an internal light extrac-
tion layer may not be provided.

[0211] The internal light extraction layer 340 may be
formed of scattering particles of TiO,, ZrO, or the like
dispersed in a resin, but the present disclosure is not limited
thereto.

[0212] A buffer layer 301 may be further provided on the
internal light extraction layer 340.

[0213] At this time, the substrate 310 may include an
emission portion EA that actually emits light and outputs the
light to the outside and contact portions CA1 and CA2 that
are electrically connected to the outside through contact
electrodes 327 and 328 to apply a signal to the emission
portion EA.

[0214] The contact portions CAl and CA2 may not be
covered by an encapsulation member of a metal film 370
and/or a protection film 375 and may be electrically con-
nected to the outside through the contact electrodes 327 and
328. Therefore, the metal film 370 and/or protection film 375
may be attached to an entire surface of the emission portion
EA of the substrate 310 excluding the contact portions CA1
and CA2. However, the present disclosure is not limited
thereto.

[0215] A first electrode 316 and a second electrode 326
may be disposed on the substrate 310, and an organic
light-emitting layer 330 may be disposed between the first
electrode 316 and the second electrode 326, thereby forming
the organic light-emitting diode. In the lighting panel 300
having the above structure, the organic light-emitting layer
330 emits light by applying currents to the first electrode 316
and the second electrode 326 of the organic light-emitting
diode, and light is outputted through the emission portion
EA.

[0216] At this time, a first passivation layer 3154, the
organic light-emitting layer 330 and the second electrode
326 are not formed in the contact portions CAl and CA2
outside the emission portion EA, and the contact electrodes
327 and 328 may be exposed to the outside.

[0217] At this time, although not shown in the figures, a
second passivation layer of an organic material and a third
passivation layer of an inorganic material may be formed in
the emission portion EA so as to cover the organic light-
emitting layer 330 and the second electrode 326.

[0218] As described above, the first electrode 316 includ-
ing the first contact electrode 327 and the second contact
electrode 328 are disposed on the substrate 310 of a trans-
parent material. The substrate 310 may be formed of a rigid
material such as glass. However, by using a material having
flexibility such as plastic, it is possible to manufacture the
lighting panel 300 which can be bent. Moreover, in the
present disclosure, by using a plastic material having flex-
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ibility as the substrate 310, it is possible to perform a process
using a roll, thereby manufacturing the lighting panel 300
quickly.

[0219] The first electrode 316 including the first contact
electrode 327 and the second contact electrode 328 may be
disposed in the emission portion EA and the first and second
contact portions CA1 and CA2 and may be formed of a
transparent conductive material having relatively high con-
ductivity and high work function.

[0220] At this time, in the present disclosure, a short
reduction pattern 317 is formed in the first electrode 316 for
providing each pixel with currents to reflect a narrow path,
and the first passivation layer 315a covers the short reduc-
tion pattern 317 to prevent occurrence of a short circuit. That
is, the short reduction pattern 317 is formed so as to surround
the periphery of an emission area of each pixel, and a
resistance is added to each pixel, thereby limiting the
currents flowing to a short-circuit occurrence region.
[0221] The first electrode 316 may extend to the first
contact portion CA1 outside the emission portion EA and
may constitute the first contact electrode 327. The second
contact electrode 328 may be disposed in the second contact
portion CA2 and may be electrically insulated from the first
electrode 316. Namely, the second contact electrode 328
may be disposed in the same layer as the first electrode 316
and may be separated and electrically isolated from the first
electrode 316.

[0222] An auxiliary electrode 311 may be disposed in the
emission portion EA and the first contact portion CA1 on the
substrate 310 and may be electrically connected to the first
electrode 316 and the first contact electrode 327.

[0223] Like the first and second aspects of the present
disclosure described above, the auxiliary electrode 311 is
arranged in a shape of a mesh with a thin width, a hexagon,
an octagon or a circle all over the emission portion EA such
that uniform currents can be applied to the first electrode 316
all over the emission portion EA and the large area lighting
panel 300 can emit light of uniform brightness.

[0224] FIG. 13 shows that the auxiliary electrode 311 is
disposed under the first electrode 316 including the first
contact electrode 327 and is embedded in the internal light
extraction layer 340 and the buffer layer 301 up to a part of
a thickness of the internal light extraction layer 340 as an
example, but as stated above, the present disclosure is not
limited thereto. The auxiliary electrode 311 of the present
disclosure may be embedded up to a part of a thickness of
the buffer layer 301.

[0225] Like this, when the auxiliary electrode 311 is
embedded up to the part of the thickness of the internal light
extraction layer 340 or the buffer layer 301, there are effects
that the tact time for the laser patterning process is reduced
and it is possible to prevent yellowing of a glass substrate
310 or damages to a polyimide substrate 310 caused when
a surface of the glass or polyimide substrate 310 is exposed.
[0226] At this time, in FIG. 13, as an example, the
auxiliary electrode 311 is embedded with a reversed taper in
the internal light extraction layer 340 and the buffer layer
301, but the present disclosure is not limited thereto. The
auxiliary electrode 311 may be embedded with a taper of
substantially 90 degrees.

[0227] The auxiliary electrode 311 according to third
aspect of the present disclosure may be embedded in the
internal light extraction layer 340 and the buffer layer 301
without protruding above the buffer layer 301.
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[0228] Like this, when the auxiliary electrode 311 is
embedded in the internal light extraction layer 340 and the
buffer layer 301, a step is not formed between the auxiliary
electrode 311 and the upper layer, and it is prevented that the
first passivation layer 315a to the third passivation layer and
the second electrode 326 are cracked due to the step and
taper of the related art auxiliary electrode. As a result, the
effect of improving the reliability of the lighting panel can
be provided.

[0229] At this time, the auxiliary electrode 311 disposed in
the first contact portion CA1 is used as a transmission path
for the currents to the first electrode 316 through the first
contact electrode 327. The auxiliary electrode 311 may
contact the outside and may serve as a contact electrode for
applying currents from the outside to the first electrode 316.
[0230] The auxiliary electrode 311 may be formed of a
conductive metal such as Al, Au, Cu, Ti, W, Mo or an alloy
thereof. The auxiliary electrode 311 may have a two-layer
structure of an upper auxiliary electrode and a lower auxil-
iary electrode, but the present disclosure is not limited
thereto. The auxiliary electrode 311 may be formed of a
single layer.

[0231] The first passivation layer 3154 may be formed in
the emission portion EA of the substrate 310. Like the first
and second aspects of the present disclosure described
above, the first passivation layer 3154 may be removed in a
light-emitting region and may be formed in a shape of a
mesh so as to cover the auxiliary electrode 311, which is
arranged in a shape of a mesh. However, the present
disclosure is not limited thereto.

[0232] The first passivation layer 315a disposed in the
emission portion EA may be formed to cover the auxiliary
electrode 311 and the first electrode 316 thereon. The first
passivation layer 315qa is not formed in the light-emitting
region where light is actually emitted.

[0233] The first passivation layer 315a may be formed of
an inorganic material such as SiOx or SiNx. However, the
first passivation layer 3154 may be formed of an organic
material such as photo acryl or may be composed of a
plurality of layers of an inorganic material and an organic
material.

[0234] In addition, the organic light-emitting layer 330
and the second electrode 326 may be disposed on the
substrate 310 on which the first electrode 316 and the first
passivation layer 315a are disposed. At this time, the first
passivation layer 3154 on the second contact electrode 328
in the emission portion EA may be partially removed and
may have a contact hole 314 exposing the second contact
electrode 328. Accordingly, the second electrode 326 may be
electrically connected to the second contact electrode 328
thereunder through the contact hole 314.

[0235] The second electrode 326 may be formed of a
material having relatively low work function such that
electrons are easily injected to the organic light-emitting
layer 330. Specific examples of a material used as the second
electrode 326 may include a metal such as magnesium,
calcium, sodium, titanium, indium, yttrium, lithium, gado-
linium, aluminum, silver, tin and lead or an alloy thereof.
[0236] At this time, although not shown in the figures, the
second passivation layer and the third passivation layer may
be provided on the substrate 310 on which the second
electrode 326 is formed.

[0237] The second passivation layer according to the third
aspect of the present disclosure, as described above, may be
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formed to cover the organic light-emitting layer 330 and the
second electrode 326 of the emission portion EA and may
prevent moisture from penetrating into the organic light-
emitting layer 330 of the emission portion EA.

[0238] The second passivation layer may be formed of an
organic material such as photo acryl. In addition, the third
passivation layer may be formed of an inorganic material
such as SiOx or SiNx. However, the present disclosure is not
limited thereto.

[0239] A predetermined encapsulant may be provided on
the third passivation layer, and an epoxy compound, an
acrylate compound, an acrylic compound, or the like may be
used as the encapsulant.

[0240] An adhesive 318 such as PSA (pressure sensitive
adhesive) is applied on the third passivation layer, the metal
film 370 is disposed thereon, and the metal film 370 is
attached to the third passivation layer, so that the lighting
panel 300 can be encapsulated.

[0241] At this time, the adhesive 318 and the encapsula-
tion member of the metal film 370 can be attached so as to
sufficiently cover the second passivation layer and the third
passivation layer.

[0242] In addition, a predetermined protection film 375
may be disposed thereon and attached to an entire surface of
the emission portion EA of the substrate 310 excluding the
contact portions CA1 and CA2.

[0243] The adhesive 318 may be a photo-curable adhesive
or a thermosetting adhesive.

[0244] FIG. 14 is a cross-sectional view schematically
showing a lighting panel using an organic light-emitting
diode according to a fourth aspect of the present disclosure.
[0245] At this time, the lighting panel using an organic
light-emitting diode according to the fourth aspect of the
present disclosure shown in FIG. 14 has substantially the
same structure as those of the first, second and third aspects
of the present disclosure described above except that the
auxiliary electrode is embedded up to a part of a thickness
of the buffer layer and a portion corresponding to the rest of
the thickness of the buffer layer is filled with the first
electrode.

[0246] That is, the lighting panel using an organic light-
emitting diode according to the fourth aspect of the present
disclosure may include an organic light-emitting diode unit
for emitting planar light and an encapsulation unit for
encapsulating the organic light-emitting diode unit.

[0247] At this time, an external light extraction layer may
be further provided under the organic light-emitting diode
unit to increase the haze. However, the present disclosure is
not limited thereto, and an external light extraction layer
may not be provided.

[0248] The external light extraction layer may be formed
of scattering particles of TiO, or the like dispersed in a resin
and may be attached to a lower portion of a substrate through
an adhesive layer.

[0249] The organic light-emitting diode unit includes an
organic light-emitting diode provided on the substrate. At
this point, referring to FIG. 14, an internal light extraction
layer 440 may be further provided between a substrate 410
and the organic light-emitting diode. However, the present
disclosure is not limited thereto, and an internal light extrac-
tion layer may not be provided.
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[0250] The internal light extraction layer 440 may be
formed of scattering particles of TiO,, ZrO, or the like
dispersed in a resin, but the present disclosure is not limited
thereto.

[0251] A buffer layer 401 may be further provided on the
internal light extraction layer 440.

[0252] At this time, the substrate 410 may include an
emission portion EA that actually emits light and outputs the
light to the outside and contact portions CA1 and CA2 that
are electrically connected to the outside through contact
electrodes 427 and 428 to apply a signal to the emission
portion EA.

[0253] The contact portions CAl and CA2 may not be
covered by an encapsulation member of a metal film 470
and/or a protection film 475 and may be electrically con-
nected to the outside through the contact electrodes 427 and
428. Therefore, the metal film 470 and/or protection film 475
may be attached to an entire surface of the emission portion
EA of the substrate 410 excluding the contact portions CA1
and CA2. However, the present disclosure is not limited
thereto.

[0254] A first electrode 416 and a second electrode 426
may be disposed on the substrate 410, and an organic
light-emitting layer 430 may be disposed between the first
electrode 416 and the second electrode 426, thereby forming
the organic light-emitting diode. In the lighting panel 400
having the above structure, the organic light-emitting layer
430 emits light by applying currents to the first electrode 416
and the second electrode 426 of the organic light-emitting
diode, and light is outputted through the emission portion
EA.

[0255] At this time, a first passivation layer 4154, the
organic light-emitting layer 430 and the second electrode
426 are not formed in the contact portions CAl and CA2
outside the emission portion EA, and the contact electrodes
427 and 428 may be exposed to the outside.

[0256] At this time, although not shown in the figures, a
second passivation layer of an organic material and a third
passivation layer of an inorganic material may be formed in
the emission portion EA so as to cover the organic light-
emitting layer 430 and the second electrode 426.

[0257] As described above, the first electrode 416 includ-
ing the first contact electrode 427 and the second contact
electrode 428 are disposed on the substrate 410 of a trans-
parent material. The substrate 410 may be formed of a rigid
material such as glass. However, by using a material having
flexibility such as plastic, it is possible to manufacture the
lighting panel 300 which can be bent. Moreover, in the
present disclosure, by using a plastic material having flex-
ibility as the substrate 410, it is possible to perform a process
using a roll, thereby manufacturing the lighting panel 400
quickly.

[0258] The first electrode 416 including the first contact
electrode 427 and the second contact electrode 428 may be
disposed in the emission portion EA and the first and second
contact portions CA1 and CA2 and may be formed of a
transparent conductive material having relatively high con-
ductivity and high work function.

[0259] At this time, in the present disclosure, a short
reduction pattern 417 is formed in the first electrode 416 for
providing each pixel with currents to reflect a narrow path,
and the first passivation layer 4154 covers the short reduc-
tion pattern 417 to prevent occurrence of a short circuit. That
is, the short reduction pattern 417 is formed so as to surround
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the periphery of an emission area of each pixel, and a
resistance is added to each pixel, thereby limiting the
currents flowing to a short-circuit occurrence region.
[0260] The first electrode 416 may extend to the first
contact portion CA1 outside the emission portion EA and
may constitute the first contact electrode 427. The second
contact electrode 428 may be disposed in the second contact
portion CA2 and may be electrically insulated from the first
electrode 416. Namely, the second contact electrode 428
may be disposed in the same layer as the first electrode 416
and may be separated and electrically isolated from the first
electrode 416.

[0261] An auxiliary electrode 411 may be disposed in the
emission portion EA and the first contact portion CA1 on the
substrate 410 and may be electrically connected to the first
electrode 416 and the first contact electrode 427.

[0262] Like the first, second and third aspects of the
present disclosure described above, the auxiliary electrode
411 is arranged in a shape of a mesh with a thin width, a
hexagon, an octagon or a circle all over the emission portion
EA such that uniform currents can be applied to the first
electrode 416 all over the emission portion EA and the large
area lighting panel 400 can emit light of uniform brightness.
[0263] FIG. 14 shows that the auxiliary electrode 411 is
disposed under the first electrode 416 including the first
contact electrode 427 and is embedded in the internal light
extraction layer 440 and the buffer layer 401 up to a total
thickness of the internal light extraction layer 440 and a part
of a thickness of the buffer layer 401 as an example, but as
stated above, the present disclosure is not limited thereto.
[0264] At this time, a portion corresponding to the rest of
the thickness of the auxiliary electrode 411 may be filled
with the first electrode 416.

[0265] Moreover, in FIG. 14, as an example, the auxiliary
electrode 411 is embedded with a reversed taper in the
internal light extraction layer 440 and the buffer layer 401,
but the present disclosure is not limited thereto. The auxil-
iary electrode 411 may be embedded with a taper of sub-
stantially 90 degrees.

[0266] Like this, when the auxiliary electrode 411 is
embedded in the internal light extraction layer 440 and the
buffer layer 401, a step is not formed between the auxiliary
electrode 411 and the upper layer, and it is prevented that the
first passivation layer 415a to the third passivation layer and
the second electrode 426 are cracked due to the step and
taper of the related art auxiliary electrode. As a result, the
effect of improving the reliability of the lighting panel can
be provided.

[0267] At this time, the auxiliary electrode 411 disposed in
the first contact portion CA1 is used as a transmission path
for the currents to the first electrode 416 through the first
contact electrode 427. The auxiliary electrode 411 may
contact the outside and may serve as a contact electrode for
applying currents from the outside to the first electrode 416.
[0268] The auxiliary electrode 411 may be formed of a
conductive metal such as Al, Au, Cu, Ti, W, Mo or an alloy
thereof. The auxiliary electrode 411 may have a two-layer
structure of an upper auxiliary electrode and a lower auxil-
iary electrode, but the present disclosure is not limited
thereto. The auxiliary electrode 411 may be formed of a
single layer.

[0269] The first passivation layer 415a may be formed in
the emission portion EA of the substrate 410. Like the first
and second aspects of the present disclosure described
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above, the first passivation layer 4154 may be removed in a
light-emitting region and may be formed in a shape of a
mesh so as to cover the auxiliary electrode 411, which is
arranged in a shape of a mesh. However, the present
disclosure is not limited thereto.

[0270] The first passivation layer 415a disposed in the
emission portion EA may be formed to cover the auxiliary
electrode 411 and the first electrode 416 thereon. The first
passivation layer 415qa is not formed in the light-emitting
region where light is actually emitted.

[0271] The first passivation layer 415a may be formed of
an inorganic material such as SiOx or SiNx. However, the
first passivation layer 4154 may be formed of an organic
material such as photo acryl or may be composed of a
plurality of layers of an inorganic material and an organic
material.

[0272] In addition, the organic light-emitting layer 430
and the second electrode 426 may be disposed on the
substrate 410 on which the first electrode 416 and the first
passivation layer 415a are disposed. At this time, the first
passivation layer 4154 on the second contact electrode 428
in the emission portion EA may be partially removed and
may have a contact hole 414 exposing the second contact
electrode 428. Accordingly, the second electrode 426 may be
electrically connected to the second contact electrode 428
thereunder through the contact hole 414.

[0273] The second electrode 426 may be formed of a
material having relatively low work function such that
electrons are easily injected to the organic light-emitting
layer 430. Specific examples of a material used as the second
electrode 426 may include a metal such as magnesium,
calcium, sodium, titanium, indium, yttrium, lithium, gado-
linium, aluminum, silver, tin and lead or an alloy thereof.
[0274] At this time, although not shown in the figures, the
second passivation layer and the third passivation layer may
be provided on the substrate 410 on which the second
electrode 426 is formed.

[0275] The second passivation layer according to the
fourth aspect of the present disclosure, as described above,
may be formed to cover the organic light-emitting layer 430
and the second electrode 426 of the emission portion EA and
may prevent moisture from penetrating into the organic
light-emitting layer 430 of the emission portion EA.
[0276] The second passivation layer may be formed of an
organic material such as photo acryl. In addition, the third
passivation layer may be formed of an inorganic material
such as SiOx or SiNx. However, the present disclosure is not
limited thereto.

[0277] A predetermined encapsulant may be provided on
the third passivation layer, and an epoxy compound, an
acrylate compound, an acrylic compound, or the like may be
used as the encapsulant.

[0278] An adhesive 418 such as PSA (pressure sensitive
adhesive) is applied on the third passivation layer, the metal
film 470 is disposed thereon, and the metal film 470 is
attached to the third passivation layer, so that the lighting
panel 400 can be encapsulated.

[0279] At this time, the adhesive 418 and the encapsula-
tion member of the metal film 470 can be attached so as to
sufficiently cover the second passivation layer and the third
passivation layer.

[0280] In addition, a predetermined protection film 475
may be disposed thereon and attached to an entire surface of
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the emission portion EA of the substrate 410 excluding the
contact portions CA1 and CA2.

[0281] The adhesive 418 may be a photo-curable adhesive
or a thermosetting adhesive.

[0282] The present disclosure is not limited to the above
first to fourth aspects. In the present disclosure, the structure
on the auxiliary electrode may not be affected by a step
formed due to the auxiliary electrode through embedding the
auxiliary electrode in the buffer layer and/or the internal
light extraction layer. That is, the embedding of the auxiliary
electrode may decrease the size of the step, so that it is
prevented that the passivation layers (i.e., the first, second
and third passivation layers) and a cathode (i.e., the second
electrode) are cracked due to a step and taper of the auxiliary
electrode, thereby improving the reliability of the lighting
panel. In addition, the embedding of the auxiliary electrode
may cause the step to disappear, i.e., the first electrode has
a planarized surface, so that it is prevented that the passi-
vation layers (i.e., the first, second and third passivation
layers) and a cathode (i.e., the second electrode) are cracked
due to a step and taper of the auxiliary electrode, thereby
improving the reliability of the lighting panel.

[0283] In some aspects of the present disclosure, the
auxiliary electrode may be embedded up to a thickness of a
buffer layer or be embedded up to a part of the thickness of
the buffer layer, when the lighting panel includes the buffer
layer but the inner light extraction layer. Moreover, the
auxiliary electrode may be embedded up to a thickness of a
buffer layer or be embedded up to a part of the thickness of
the buffer layer, when the lighting panel includes the buffer
layer and the inner light extraction layer. That is, even the
inner light extraction layer is provided, the auxiliary elec-
trode may only be provided in the buffer layer. Here, the
auxiliary electrode may be embedded up to a thickness of a
buffer layer refers to the thickness of the auxiliary electrode
is similar as that of the buffer layer. The auxiliary electrode
may be embedded up to a part of the thickness of the buffer
layer refers to the thickness of the auxiliary electrode is less
than that of the buffer layer, and an upper surface of the
auxiliary electrode is flush with an upper surface of the
buffer layer, an lower surface of the auxiliary electrode is
flush with an lower surface of the buffer layer, or both of an
upper surface and a lower surface of the auxiliary electrode
are inside the buffer layer. In addition, in order to render the
first electrode has a planarized surface, for example, an
upper surface of the auxiliary electrode may be flush with an
upper surface of the buffer layer, or a portion corresponding
to a rest of the thickness of the buffer layer other than the
part is filled with the first electrode.

[0284] In some aspects of the present disclosure, the
auxiliary electrode may be embedded up to a thickness of the
buffer layer, and is further embedded up to a thickness of the
inner light extraction layer or a part of the thickness of the
inner light extraction layer, when the lighting panel includes
the buffer layer and the inner light extraction layer. In this
case, an upper surface of the auxiliary electrode is flush with
an upper surface of the buffer layer such that the first
electrode has a planarized surface.

[0285] In some aspects of the present disclosure, the
auxiliary electrode is embedded up to a part of a thickness
of the buffer layer, and is further embedded up to a thickness
of the inner light extraction layer or a part of the thickness
of the inner light extraction layer, when the lighting panel
includes the buffer layer and the inner light extraction layer.
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That is, an upper surface of the buffer layer is provided
inside the buffer layer and a lower surface of the buffer layer
is flush with a lower surface of the buffer layer, or both of
an upper surface and a lower surface of the auxiliary
electrode are inside of the buffer layer and the inner light
extraction layer. In this case, a portion corresponding to a
rest of the thickness of the buffer layer other than the part is
filled with the first electrode such that the first electrode has
a planarized surface.

[0286] In some aspects of the present disclosure, there is
provided a lighting panel using an organic light-emitting
diode, comprising: a material layer on a substrate; an aux-
iliary electrode embedded in the material layer; a first
electrode on the material layer and electrically connected to
the auxiliary electrode; an organic light-emitting layer and a
second electrode in an emission portion where the first
electrode is provided; and an encapsulation member in the
emission portion of the substrate. Here, an upper surface of
the material layer may be flush with an upper surface of the
auxiliary electrode such that the first electrode has a pla-
narized surface. In addition, the position of the first electrode
in contact with the auxiliary electrode may be lower than an
upper surface of the material layer. That is, the first electrode
is filled on the auxiliary electrode such that the first electrode
has a planarized surface. The material layer may include one
or more layers of organic material and/ or inorganic material.
The one or more layers may include a buffer layer and/or an
inner light extraction layer, and may further include other
layers. The present disclosure is not limited thereto, the one
or more layers may be other material layers in which a buffer
layer and/or an inner light extraction layer are not included.
[0287] In some aspects of the present disclosure, there is
provided a lighting module comprising the lighting panel
according to any aspects of the present disclosure. Here, the
lighting module is a semi-finished product that constitutes
the final lighting device or lighting system.

[0288] In some aspects of the present disclosure, there is
provided a lighting device comprising at least one of the
lighting panel and the lighting module according to aspects
of the present disclosure. Here, the lighting device may be
a desk lamp, a wall lamp, a pendant lamp, a floor lamp, a
street lamp, a portable lamp, a ceiling lamp, or a car lamp.
[0289] In some aspects of the present disclosure, there is
provided a lighting system comprising at least one of the
lighting panel, the lighting module and the lighting device
according to aspects of the present disclosure. Here, the
lighting system may further include a controlling device to
control the lighting panel, the lighting module or the lighting
device.

[0290] It will be apparent to those skilled in the art that
various modifications and variations can be made in a device
of the present disclosure without departing from the sprit or
scope of the aspects. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A lighting panel using an organic light-emitting diode,
comprising:

a material layer disposed on a substrate;

an auxiliary electrode embedded in the material layer;

a first electrode disposed on the material layer and elec-
trically connected to the auxiliary electrode;
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an organic light-emitting layer and a second electrode
disposed at an emission portion where the first elec-
trode is located; and

an encapsulation member disposed on the emission por-

tion of the lighting panel.

2. The lighting panel of claim 1, wherein the first elec-
trode has a planarized surface.

3. The lighting panel of claim 2, wherein an upper surface
of the material layer is flush with or disposed higher than an
upper surface of the auxiliary electrode.

4. The lighting panel of claim 2, wherein a position of the
first electrode in contact with the auxiliary electrode is lower
than an upper surface of the material layer.

5. The lighting panel of claim 1, wherein the material
layer includes a buffer layer.

6. The lighting panel of claim 5, wherein the material
layer further includes an inner light extraction layer between
the substrate and the buffer layer.

7. The lighting panel of claim 5, wherein the auxiliary
electrode is only embedded in the buffer layer, and the
auxiliary electrode is embedded up to a thickness of the
buffer layer or is embedded up to a part of the thickness of
the buffer layer.

8. The lighting panel of claim 7, wherein an upper surface
of the auxiliary electrode is flush with an upper surface of
the buffer layer such that the first electrode has a planarized
surface.

9. The lighting panel of claim 7, wherein a portion
corresponding to a rest of the thickness of the buffer layer
other than the part is filled with the first electrode such that
the first electrode has a planarized surface.

10. The lighting panel of claim 6, wherein the auxiliary
electrode is embedded up to a thickness of the buffer layer,
and is further embedded up to a thickness of the inner light
extraction layer or a part of the thickness of the inner light
extraction layer, and wherein an upper surface of the aux-
iliary electrode is flush with an upper surface of the buffer
layer such that the first electrode has a planarized surface.

11. The lighting panel of claim 6, wherein the auxiliary
electrode is embedded up to a part of a thickness of the
buffer layer, and is further embedded up to a thickness of the
inner light extraction layer or a part of the thickness of the
inner light extraction layer, and wherein a portion corre-
sponding to a rest of the thickness of the buffer layer other
than the part is filled with the first electrode such that the first
electrode has a planarized surface.

12. The lighting panel of claim 5, wherein the auxiliary
electrode does not protrude above the buffer layer.

13. The lighting panel of claim 1, wherein the auxiliary
electrode has a reversed taper in cross-section such that an
upper part of the auxiliary electrode has a wider width than
a lower part of the auxiliary electrode.

14. The lighting panel of claim 1, further comprising a
short reduction pattern indisposed at the first electrode and
surrounding the emission area of the lighting panel.

15. The lighting panel of claim 14, further comprising a
first passivation layer covers the short reduction pattern.

16. The lighting panel of claim 15, wherein the first
passivation layer further covers the auxiliary electrode and
the first electrode thereon.

17. A lighting panel using an organic light-emitting diode,
comprising:
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a buffer layer disposed on a substrate;

an auxiliary electrode embedded in the buffer layer and
arranged in a mesh shape at an emission portion of the
lighting panel;

a first electrode disposed on the buffer layer and electri-
cally connected to the auxiliary electrode for applying
uniform current to the first electrode;

an organic light-emitting layer on the first electrode; and

a second electrode disposed on the organic light-emitting
layer.

18. The lighting panel of claim 17, wherein an upper
surface of the buffer layer is flush with or disposed higher
than an upper surface of the auxiliary electrode.

19. The lighting panel of claim 17, wherein a vertical level
of the first electrode in contact with the auxiliary electrode
is lower than an upper surface of the buffer layer.

20. The lighting panel of claim 19, further comprising an
inner light extraction layer between the substrate and the
buffer layer.

21. The lighting panel of claim 20, wherein the auxiliary
electrode is only embedded in the buffer layer, and the
auxiliary electrode is embedded up to a thickness of the
buffer layer or is embedded up to a part of the thickness of
the buffer layer.

22. The lighting panel of claim 17, wherein the auxiliary
electrode has a reversed taper in cross-section such that an
upper part of the auxiliary electrode has a wider width than
a lower part of the auxiliary electrode.

23. The lighting panel of claim 17, further comprising a
short reduction pattern disposed at the first electrode and
surrounding an emission portion of the lighting panel.

24. The lighting panel of claim 23, further comprising a
first passivation layer covers the short reduction pattern, the
auxiliary electrode and the first electrode .

25. A method of fabricating a lighting panel using an
organic light-emitting diode, comprising:

forming at least one of an inner light extraction layer and
a buffer layer on a substrate;
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forming an auxiliary electrode pattern having a depressed
engraving shape in the inner light extraction layer
and/or the buffer layer by selectively removing the
inner light extraction layer and/or the buffer layer;

embedding an auxiliary electrode in the auxiliary elec-
trode pattern;

forming a first electrode on the buffer layer and electri-

cally connected to the auxiliary electrode;

forming an organic light-emitting layer and a second

electrode at an emission portion where the first elec-
trode is provided; and

forming an encapsulation member in the emission portion

of the substrate.

26. The method of claim 25, wherein the embedding the
auxiliary electrode in the auxiliary electrode pattern further
comprises:

forming a photoresist pattern on the buffer layer excluding

the auxiliary electrode pattern;

forming a conductive layer on the photoresist pattern by

depositing a conductive material on an entire surface of
the substrate including an inside of the auxiliary elec-
trode pattern; and

forming the auxiliary electrode of the conductive material

in the auxiliary electrode pattern by selectively remov-
ing the photoresist pattern and the conductive layer on
the photoresist pattern through a lift-off process.

27. The method of claim 25, wherein the embedding the
auxiliary electrode in the auxiliary electrode pattern further
comprises:

forming a metal layer by coating a liquid-type metal on an

entire surface of the substrate including an inside of the
auxiliary electrode pattern; and

forming the auxiliary electrode in the auxiliary electrode

pattern by pushing a blade in one direction from one
side to another side of the substrate and removing the
metal layer on the substrate excluding the inside of the
auxiliary electrode pattern.
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