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(57) ABSTRACT

Disclosed herein is an organic light-emitting display
(OLED) device including: a substrate comprising an active
area and an inactive area surrounding the active area; a first
planarization layer; a second planarization layer; an organic
light-emitting element; an encapsulation layer comprising a
first inorganic layer, a second inorganic layer and a first
organic member; a first structure in the inactive area and
comprising a first support layer made of the same material
as the first planarization layer or the second planarization
layer, a second structure in the inactive area and comprising
a second support layer made of the same material as the first
planarization layer or the second planarization layer.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Korean
Patent Application No. 10-2016-0160844, filed Nov. 29,
2016, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to an organic light-
emitting display (OLED) device. and more specifically to an
OLED device having an even surface at inactive area for
disposing lines.

Description of the Related Art

[0003] As information technology has developed display
devices that represent information contained in electrical
signals in the form of visual images are in widespread use.
In accordance with this, a various display panels that can be
implemented in devices which are thinner, lighter and con-
sume less power have been developed to replace existing
CRTs (Cathode Ray Tubes) so fast.

[0004] Examples of such display devices include LCD
(Liquid Crystal Displays), OLED (Organic Light-Emitting
Displays), ELD (Electro Luminescence Displays), EPD
(Electrophoretic Displays, Electronic Paper Displays), EWD
(Electro-Wetting Display) device, etc. Among these, an
OLED emerges as the next generation display devices
having a self-emitting characteristic since it exhibits good
performance over LCD in terms of viewing angle, contrast
ratio, response time, power consumption, efc.

[0005] Recently, as OLED have smaller size and higher
resolution, the number of required lines is increased. How-
ever, the space for disposing such lines becomes insufficient
in order to reduce the size and thickness of displays, and to
narrow or eliminate the bezel of displays (narrow bezel or
zero bezel). Under the circumstances, it is an important issue
to make a space for disposing lines and other elements.

BRIEF SUMMARY

[0006] An object of the present disclosure is to reduce a
level difference of structures between an active area and
inactive area by disposing a structure in the inactive area.
[0007] Another object of the present disclosure is to
provide an OLED device having an area with an even
surface in the inactive area. Yet an object of the present
disclosure is to form the structure disposed in the inactive
area for providing the even surface in the inactive area
together with the elements in the active area.

[0008] It should be noted that objects of the present
disclosure are not limited to the above-described objects,
and other objects of the present disclosure will be apparent
to those skilled in the art from the following descriptions.
[0009] According to an example embodiment of the pres-
ent disclosure, there is provided an organic light-emitting
display (OLED) device. The OLED device includes: a
substrate comprising an active area and an inactive area
surrounding the active area; a first planarization layer above
circuit elements in the active area and in the inactive area;
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a second planarization layer on the first planarization layer;
an organic light-emitting element on the second planariza-
tion layer in the active area; an encapsulation layer over the
organic light-emitting element and the second planarization
layer, where the encapsulation layer comprises a first inor-
ganic layer, a second inorganic layer and a first organic
member between the first inorganic layer and the second
inorganic layer; a first structure spaced apart from the first
planarization layer in the inactive area and comprising a first
support layer made of the same material as the first pla-
narization layer or the second planarization layer, and a first
wall on the first support layer; a second structure on an outer
side of the first structure in the inactive area, where the
second structure comprises a second support layer made of
the same material as the first planarization layer or the
second planarization layer, and a second wall on the second
support layer; and a second organic member in a space
between the first wall and the second wall.

[0010] According to another example embodiment of the
present disclosure, an organic light-emitting display
(OLED) device includes: a substrate comprising an active
area and an inactive area surrounding the active area; a
planarization layer in the active area and in the inactive area,
where the planarization layer comprises a plurality of layers;
an organic light-emitting element on the planarization layer;
an encapsulation layer covering the organic light-emitting
element and comprising a first organic material; and a
dual-buffer structure in the inactive area on an outer periph-
ery of the planarization layer. The dual-buffer structure
reduces a height difference between a top surface of the
dual-buffer structure and a top surface of the first organic
material in the inactive area to suppress overflow of the first
organic material, and the dual-buffer structure comprises a
second organic material in a gap of the dual-buffer structure
to make the top surface of the dual-buffer structure even.

[0011] According to example embodiments of the present
disclosure, the flow of an organic material in an organic
member of an encapsulation layer in an inactive area of an
OLED device can be suppressed by disposing a structure in
the inactive area.

[0012] According to example embodiments of the present
disclosure, an OLED device has an area with an even surface
in an inactive area where a conductive line is disposed, so
that the conductive line can be utilized as a variety of lines.

[0013] According to example embodiments of the present
disclosure, a structure disposed in an inactive area can be
formed together with elements disposed in an active area
without any additional process or cost.

[0014] Tt should be noted that effects of the present dis-
closure are not limited to those described above and other
effects of the present disclosure will be apparent to those
skilled in the art from the following descriptions.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0015] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

[0016] FIG. 1 is a plan view for illustrating an organic
light-emitting display (OLED) device according to an
example embodiment of the present disclosure;
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[0017] FIG. 2 is a cross-sectional view of a portion of an
active area of an OLED device according to an example
embodiment of the present disclosure;

[0018] FIG. 3 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to an example embodiment of the present disclosure;
[0019] FIG. 4 is a cross-sectional view of a portion of an
active area of an OLED device according to another
example embodiment of the present disclosure;

[0020] FIG. 5 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to another example embodiment of the present disclo-
sure;

[0021] FIG. 6 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to Comparative Example; and

[0022] FIGS. 7 to 9 are cross-sectional views of a portion
of an active area and an inactive area of an OLED device
according to example embodiments of the present disclo-
sure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0023] Advantages and features of the present disclosure
and methods to achieve them will be elucidated from
example embodiments described below in detail with refer-
ence to the accompanying drawings. However, the present
disclosure is not limited to example embodiments disclosed
herein but may be implemented in various different ways.
The example embodiments are provided for making the
disclosure of the present disclosure thorough and for fully
conveying the scope of the present disclosure to those
skilled in the art. It is to be noted that the scope of the present
disclosure is defined only by the claims.

[0024] The figures, dimensions, ratios, angles, the num-
bers of elements given in the drawings are merely illustra-
tive and are not limiting. Like reference numerals denote
like elements throughout the descriptions. Further, descrip-
tions on well-known technologies may be omitted in order
not to unnecessarily obscure the gist of the present disclo-
sure. It is to be noted that the terms “comprising,” “having,”
“Including” and so on, used in the description and claims,
should not be interpreted as being restricted to the means
listed thereafter unless specifically stated otherwise. Where
an indefinite or definite article is used when referring to a
singular noun, e.g., “a,” “an,” “the,” this includes a plural of
that noun unless specifically stated otherwise. In describing
elements, they are interpreted as including error margins
even without explicit statements.

[0025] In describing positional relationship, such as “an
element A on an element B,” “an element A above an
element B,” “an element A below an element B and “an
element A next to an element B,” another element C may be
disposed between the elements A and B unless the term
“directly” or “immediately” is explicitly used. As used
herein, a phrase “an element A on an element B” refers to
that the element A may be disposed directly on the element
B and/or the element A may be disposed indirectly on the
element B via another element C. As used herein, phrases
“an element A connected to an element B” or “an element A
coupled with an element B” refer to that the element A may
be directly connected to/coupled with the element B, that
that another element C may be interposed between the
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element A and the element B, and/or that the element A may
be indirectly connected to/coupled with the element B via
another element C.

[0026] The terms first, second and the like in the descrip-
tions and in the claims are used for distinguishing between
similar elements and not necessarily for describing a sequen-
tial or chronological order. Theses terms are used to merely
distinguish one element from another. Accordingly, as used
herein, a first element may be a second element within the
technical idea of the present disclosure.

[0027] Like reference numerals denote like elements
throughout the descriptions.

[0028] The drawings are not to scale and the relative
dimensions of various elements in the drawings are depicted
schematically and not necessarily to scale.

[0029] Features of various example embodiments of the
present disclosure may be combined partially or totally. As
will be clearly appreciated by those skilled in the art,
technically various interactions and operations are possible.
Various example embodiments can be practiced individually
or in combination.

[0030] Since the material of an organic member of an
encapsulation layer typically has a low viscosity, it is
required to control the flow of the material of the organic
member. In order to efficiently control the flow of the
organic member in the encapsulation layer, structures are
disposed in the inactive area of the substrate. However, such
typical structures have limitation in controlling the flow of
the organic member because they are formed by sequentially
stacking a bank, a spacer, etc.

[0031] In addition, various components such as electrodes
and lines may be disposed in the active area as required by
the high resolution of OLED devices. In doing so, there may
be a level difference between the active area and the inactive
area. Therefore, it is difficult to control the flow of the
organic member of the encapsulation layer with typical
structures.

[0032] In addition, when a touch sensing electrode is
disposed on the encapsulation layer of the OLED device, a
touch line for transmitting/receiving a signal to/from the
touch sensing electrode may be disposed in the inactive area
of the substrate. There may be a level difference between the
active area and the inactive area by various components
arranged in the active area of the substrate. Therefore, the
touch line formed on the encapsulation layer may not be
normally formed or may be disconnected.

[0033] In view of the above, the inventors of the applica-
tion have studied a method for controlling the flow of an
organic member of an encapsulation layer while suppressing
the disconnection of the touch line in order to dispose a
touch sensing electrode for sensing a touch pressure of a user
in an OLED device.

[0034] Hereinafter, example embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings.

[0035] FIG. 1 is a plan view for illustrating an organic
light-emitting display (OLED) device according to an
example embodiment of the present disclosure. FIG. 1
shows a substrate 101, an encapsulation layer 120 and a
barrier film 140 among various elements of the OLED
device 100 for convenience of illustration. The other ele-
ments of the OLED device 100 will be described with
reference to FIGS. 2. and 3.
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[0036] As shown in FIG. 1, the OLED display 100
includes an active area A/A, in which an array of pixels is
disposed. Although the OLED device 100 is shown as
having one active area A/A, it may have more than one
active areas.

[0037] An inactive area /A may be disposed around the
active area A/A. Specifically, the inactive area /A may
surround the active area A/A. Although the inactive area I/A
is shown as surrounding the rectangular active area A/A, the
shape and arrangement of the active area A/A and the
inactive area I/A are not limited thereto. For example, when
the display device is employed in a wearable device worn on
a user, it may have a circular shape like a watch. In addition,
the idea of example embodiments of the present disclosure
may be employed by free-form display devices applicable to
instrument clusters for vehicles, etc.

[0038] Each pixel in the active area A/A may be associated
with a pixel driving circuit. The pixel driving circuit may
include at least one switching transistor and at least one
driving transistor. Each pixel driving circuit may be electri-
cally connected to signal lines such as a gate line and a data
line so as to communicate with a gate driver, a data driver,
etc., disposed in the inactive area I/A.

[0039] The gate driver may be implemented as a thin-film
transistor in the inactive area I/A. The driver may be referred
to as GIPs (gate-in-panel). The data driver may also be
implemented in the inactive area I/A. In addition, some
components such as a data driver IC may be mounted on a
separated PCB and may be coupled with a connection
interface (a pad, a bump, a pin, etc.) disposed in the inactive
area I/A via a circuit film such as a FPCB (flexible printed
circuit board), a COF (chip-on-film), a TCP (tape-carriet-
package), etc. The PCB may be, but is not limited to,
disposed on the rear surface of the substrate 101.

[0040] The OLED device 100 may include a variety of
additional elements for generating various signals or for
driving pixels in the active area A/A. The additional ele-
ments for driving the pixels may include an inverter circuit,
a multiplexer, an electrostatic discharge (ESD) circuit, etc.
The OLED device 100 may include additional elements
associated with other features than driving the pixels. For
example, the OLED device 100 may include additional
elements for providing a touch sense feature, a user authen-
tication feature (e.g., fingerprint recognition feature), a
multi-level pressure sense feature, a tactile feedback feature,
etc.

[0041] The substrate 101 supports thereon a variety of
elements of the OLED device 100. The substrate 101 may be
made of a transparent, insulative material such as glass,
plastic, etc. But, it is not limited thereto.

[0042] An organic light-emitting element 130 may be
disposed on the substrate 101 in the active area A/A. The
encapsulation layer 120 may be disposed on the organic
light-emitting element 130 to cover it. The encapsulation
layer 120 may seal the organic light-emitting element 130.
The encapsulation layer 120 protects the organic light-
emitting element 130 from moisture or oxygen. The barrier
film 140 is disposed on the encapsulation layer 120. The
organic light-emitting element 130, the encapsulation layer
120 and the barrier film 140 will be described in detail below
with reference to FIGS. 2 and 3.

[0043] The OLED device 100 may include a plurality of
pixels, and each pixel may include a plurality of sub-pixels.
The sub-pixel is a minimum unit for representing one color.
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One sub-pixel may include a plurality of transistors, capaci-
tors, and a plurality of lines. One sub-pixel may be ofa 2T1C
type including two transistors and one capacitor, but this is
not limiting. The sub-pixel may be of 4T1C, 7T1C or 6T2C
type, for example. In this regard, the number ahead of T
denotes the number of transistors disposed in one sub-pixel,
and the number ahead of C denotes the number of capacitors
disposed in one sub-pixel.

[0044] FIG. 2 is a cross-sectional view of a part of an
active area of an OLED device according to an example
embodiment of the present disclosure. FIG. 2 is a schematic
cross-sectional view of a region corresponding to one pixel
of the active area A/A of the OLED device 100.

[0045] As shown in FIG. 2, the substrate 101 supports
thereon various elements of the OLED device 100. The
substrate 101 may be made of a transparent, insulative
material such as glass, plastic, etc. When the substrate 101
is made of a plastic material, materials such as polyimide
(PD)-based or polycarbonate (PC)-based materials may be
used. Particularly, polyimide (PI) is commonly used since it
can be applied to a high-temperature process and can be
coated.

[0046] A buffer layer 102 is disposed on the substrate 101.
The buffer layer 102 protects electrodes and electric lines
from impurities such as alkali ions that leak out of the
substrate 101 or other layers. The buffer layer 102 may be
made of silicon oxide (SiOx), silicon nitride (8iN,), or a
multiple layers thereof.

[0047] The buffer layer 102 includes a multi-buffer 102-1
and an active buffer 102-2. The multi-buffer 102-1 may be
formed by alternately stacking silicon oxide (SiO,) and
silicon nitride (SiN,), and may suppress the diffusion of
moisture and/or oxygen permeating into the substrate 101.
The active buffer 102-2 protects the active layer 111 of a
thin-film transistor 110 and can suppress various kinds of
defects. The active buffer 102-2 may be formed of amor-
phous silicon (a-Si), etc. Although the buffer layer 102 is
shown as including both of the multi-buffer 102-1 and the
active buffer 102-2, it is merely illustrative. The buffer layer
102 may include only one of them. Also, the buffer layer 102
may be eliminated.

[0048] The thin-film transistor 110 is disposed on the
buffer layer 102. The thin-film transistor 110 may include an
active layer 111, a gate electrode 112, a source electrode 113,
and a drain electrode 114.

[0049] The active layer 111 is disposed on the buffer layer
102. The active layer 111 works as the channel of the
thin-film transistor 110. The active layer 111 may be formed
of various materials such as polysilicon, amorphous silicon,
oxide semiconductor, etc.

[0050] A gate insulating layer 103 is disposed on the
active layer 111. The gate insulating layer 103 is disposed so
as to insulate the active layer 111 from the gate electrode
112. The gate insulating layer 103 is made of an inorganic
material such as, for example, silicon oxide and silicon
nitride, and may be made up of a single layer or multiple
layers.

[0051] The gate electrode 112 is disposed on the gate
insulating layer 103.

[0052] An interlayer insulating layer 104 is disposed on
the gate electrode 112. The interlayer insulating layer 104 is
made of an inorganic material such as, for example, silicon
oxide and silicon nitride, and may be comprised of a single
layer or multiple layers.
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[0053] The source electrode 113 and the drain electrode
114 are disposed on the interlayer insulating layer 104. Each
of the source electrode 113 and the drain electrode 114 is
electrically connected to the active layer 111 via a contact
hole formed in the interlayer insulating layer 104 and in the
gate insulating layer 103. Although the thin-film transistor
110 is shown as a co-planar structure for convenience of
illustration, this is not limited thereto.

[0054] A passivation layer 108 is disposed on the source
electrode 113 and the drain electrode 114. The passivation
layer 108 may protect the source electrode 113 and the drain
electrode 114. The passivation layer 108 is made of an
inorganic material such as, for example, silicon oxide and
silicon nitride, and may be comprised of a single layer or
multiple layers. It is to be noted that the passivation layer
108 is not an essential element and thus may be eliminated.
[0055] Although FIG. 2 shows only the driving thin-film
transistor 110 among various devices for driving the organic
light-emitting element 130 for convenience of illustration,
this is not limited thereto. That is, various devices such as a
switching thin-film transistor for driving the organic light-
emitting element 130, a thin-film transistor for compensa-
tion, a capacitor, etc. may be disposed in the active area A/A,
which may configure circuit elements 112" and 114'. The
circuit elements 112' and 114' may be disposed in the
inactive area I/A as well as in the active area A/A.

[0056] A first planarization layer 105-1 is disposed on the
thin-film transistor 110. The first planarization layer 105-1 is
an insulating layer for providing a flat surface over the
circuit elements 112' and 114' including the thin-film tran-
sistor 110 and protecting the thin-film transistor 110. The
first planarization layer 105-1 may be formed of at least one
of an acrylic-based resin, an epoxy resin, a phenol resin, a
polyamide-based resin, a polyimide-based resin, an unsatu-
rated polyester resin, a polyphenylene-based resin, polyphe-
nylene sulfide-based resin, etc. But this is not limited
thereto.

[0057] On the first planarization layer 105-1, various
metal layers that work as lines or electrodes may be dis-
posed. For example, a connection electrode 114-1 for elec-
trically connecting the thin-film transistor 110 with an anode
131 may be disposed on the first planarization layer 105-1.
[0058] The second planarization layer 105-2 is disposed
on the first planarization layer 105-1. The second planariza-
tion layer 105-2 provides a flat surface over the first pla-
narization layer 105-1. The second planarization layer 105-2
may be formed of at least one of an acrylic-based resin, an
epoxy resin, a phenol resin, a polyamide-based resin, a
polyimide-based resin, an unsaturated polyester resin, a
polyphenylene-based resin, polyphenylene sulfide-based
resin, etc. But this is not limited thereto.

[0059] According to an example embodiment of the pres-
ent disclosure, the OLED device 100 may include the
plurality of planarization layers 105-1 and 105-2 because the
numbers of various lines and elements increases as the
resolution of the OLED device 100 becomes higher. That is,
in a high-resolution OLED device, a larger number of lines
and elements may be disposed in a narrower space. Thus a
space for disposing lines and elements can be increased
using the plurality of planarization layers 105-1 and 105-2.
Accordingly, by disposing various metal layers such as the
connection electrode 114-1 between the first planarization
layer 105-1 and the second planarization layer 105-2, it is
possible to make the lines, electrodes and elements easier.
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Also, when a dielectric material is used for the first pla-
narization layer 105-1 and the second planarization layer
105-2, the first planarization layer 105-1 and/or the second
planarization layer 105-2 may be used for forming a capaci-
tance of a capacitor between metal layers.

[0060] The organic light-emitting element 130 is disposed
on the plurality of planarization layers 105-1 and 105-2.
Specifically, the organic light-emitting element 130 is dis-
posed on the second planarization layer 105-2 in the active
area A/A. The organic light-emitting element 130 includes
an anode 131, an organic emission layer 132 on the anode
131, and a cathode 133 on the organic emission layer 132.

[0061] The anode 131 may be electrically connected to the
drain electrode 114 of the thin-film transistor 110 via the
connection electrode 114-1. When the OLED device 100 is
a top-emission OLED device, the anode 131 may be formed
of areflective layer having high reflectance and a transparent
conductive layer on the reflective layer. But this is not
limited thereto. In addition, when the OLED device 100 is
a top-emission OLED device, the cathode 133 may be
formed of a transparent conductive layer and may be formed
of a very thin metal material. But this is not limited thereto.

[0062] The organic emission layer may be comprised of a
single emissive layer emitting light of one color or multiple
emissive layers emitting white light. Tn addition to the
organic emission layer 132, an electron injection layer, an
electron transport layer, a hole transport layer, a hole injec-
tion layer, etc. may be further disposed. Further, the organic
emission layer 132 may be formed in each of the pixels or
may be formed throughout the entire active area A/A. When
the organic emission layer 132 of the organic light-emitting
element 130 emits white light, a color filter may be formed
on or under the organic light-emitting element 130.

[0063] Abank 106 is disposed on the second planarization
layer 105-2 in the active area A/A except the emission area.
That is, the bank 106 may cover the anode 131 partially so
as to expose some part of the anode 131. Thus the exposed
part of the anode 131 may be defined as the emission area.
The bank 106 may be made of an inorganic insulative
material such as silicon oxide and silicon nitride or an
organic insulative material such as BCB, acryl-based resin
or imide-based resin. But this is not limited thereto.

[0064] A spacer 107 is disposed on the bank 106. The
spacer 107 serves to avoid a fine metal mask (FMM) used in
forming the organic emission layer 132 of the organic
light-emitting element 130 from being directly in contact
with the bank 106 or the anode 131. Therefore, the spacer
107 can avoid the organic light-emitting element 130 from
being damaged. The spacer 107 may be made of either the
same material as or a different material from that of the bank
106. Further, the spacer 107 and the bank 106 may be
formed together during the same process. The cathode 133
may be disposed to cover the spacer 107 and the bank 106
as the spacer 107 is disposed on the bank 106.

[0065] The encapsulation layer 120 may be disposed on
the organic light-emitting element 130 to cover it. The
encapsulation layer 120 is disposed on the first planarization
layer 105-1 and the second planarization layer 105-2. The
encapsulation layer 120 minimizes oxygen and moisture
permeating into the organic light-emitting element 130,
various electrodes and lines. For example, the encapsulation
layer 120 can protect from occurring a pixel shrinking that
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is emission area is reduced, or black spots in the emission
area as the organic light-emitting element 130 is exposed to
moisture or oxygen.

[0066] The encapsulation layer 120 includes a first inor-
ganic layer 121, an organic member (or first organic member
or first organic member) 122 on the first inorganic layer 121,
and a second inorganic layer 123 on the organic member
122. Specifically, the organic member 122 is disposed
between the first inorganic layer 121 and the second inor-
ganic layer 123. The organic member 122 may be sur-
rounded by the first inorganic layer 121 and the second
inorganic layer 123. The first inorganic layer 121 and the
second inorganic layer 123 serve to suppress (or minimize)
the permeation of moisture or oxygen. The organic member
122 covers lines, electrodes, elements, etc. to provide the flat
surface of the second inorganic layer 123. As described
above, by configuring the encapsulation layer 120 with the
plurality of inorganic layers 121 and 123 and the organic
member 122, the path via which moisture or oxygen would
pass becomes longer and more complicated. Therefore it is
possible to prevent or delay as late as possible the perme-
ation of moisture or oxygen.

[0067] The first inorganic layer 121 is made of an inor-
ganic material. For example, the first inorganic layer 121
may be made of an inorganic material such as one of silicon
oxide (Si0,), silicon nitride (SiN,) and aluminum oxide
(AlOz). The first inorganic layer 121 may be formed by, but
is not limited to, a vacuum deposition method such as
chemical vapor deposition (CVD) or atomic layer deposition
(ALD).

[0068] The organic member (or first organic member or
first organic member) 122 may cover lines, electrodes,
elements, etc. The organic member 122 may cover foreign
matters or particles that may be possible during the fabri-
cating process. The organic member 122 may be made of an
organic material, for example, silicon oxycarbon (SiOCz)
acryl or epoxy-based resin. The organic member 122 may be
formed by various coating methods such as inkjet coating,
slit coating, etc.

[0069] The second inorganic layer 123 is made of an
inorganic material. For example, the second inorganic layer
123 may be made of an inorganic material such as one of
silicon oxide, silicon nitride and aluminum oxide. The
second inorganic layer 123 may be formed by a vacuum
deposition method such as chemical vapor deposition or
atomic layer deposition. But this is not limited thereto.
[0070] The barrier film 140 is disposed on the encapsula-
tion layer 120. The barrier film 140 encapsulates the ele-
ments thereunder including the organic light-emitting ele-
ment 130. The barrier film 140 may be a retarded film or an
optically isotropic film, for example. If the barrier film 140
has optically isotropic property, it transmits incident light
without phase retardation. In addition, an organic film or an
inorganic film may be further disposed on or under the
barrier film 140. The organic film or the inorganic film
formed on or under the barrier film 140 may suppress(or
minimize) permeation of moisture or oxygen.

[0071] An adhesive layer 145 may be disposed between
the barrier film 140 and the encapsulation layer 120. The
adhesive layer 145 attaches the barrier film 140 to the
encapsulation layer. The adhesive layer 145 may be a
heat-curable, light-curable or naturally-curable adhesive.
For example, the adhesive layer 145 may be made of a
material such as B-PSA (Barrier pressure sensitive adhe-
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sive). A polarizing film, a top cover, etc. may be further
disposed on the barrier film 140. In some example embodi-
ments, the barrier film 140 and the adhesive layer 145 may
be eliminated.

[0072] FIG. 3 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to an example embodiment of the present disclosure.
FIG. 3 shows a portion of the active area A/A and the
inactive area I/A of the OLED device 100. The identical
elements described above with reference to FIG. 2 will be
omitted.

[0073] As shown in FIG. 3, the circuit elements 112' and
114' are disposed on the substrate 101 in the active area A/A
and the inactive area I/A. The circuit elements 112' and 114'
may be made of the same material as the conductive material
constituting the thin-film transistor 110 formed in the active
area A/A. For example, the circuit elements 112' and 114'
may be made of the same material as the gate electrode 112,
the source electrode 113 and the drain electrode 114 of the
thin-film transistor 110 during the same process. The circuit
part 112" and 114' may include, for example, a GIP (Gate In
Panel) and various lines.

[0074] Various insulating layers may be formed on the
circuit elements 112" and 114'. For example, the first pla-
narization layer 105-1 and the second planarization layer
105-2 may be extended from the active area A/A to the
inactive area I/A. The first planarization layer 105-1 may be
disposed above the circuit elements 112' and 114" disposed
in the active area A/A and the inactive area I/A. The second
planarization layer 105-2 may be disposed on the first
planarization layer 105-1.

[0075] On the first planarization layer 105-1, metal layers
having various functions such as the connection electrode
114-1 as shown in FIG. 2 or a second connection line 114-2
as shown in FIG. 3 may be disposed. Inorganic layers 109-1
and 109-2 for disposing and protecting metal layers may be
disposed on the first planarization layer 105-1. For example,
the inorganic layers 109-1 and 109-2 may be buffer layers
and protective layers made of an inorganic material, for
example. The inorganic layers 109-1 and 109-2 may include
an opening for out-gassing gas generated in the first pla-
narization layer 105-1. In some enbodiments, the inorganic
layers 109-1 and 109-2 may be eliminated.

[0076] In the inactive area I/A, a power line 114" is
disposed on a further outer side than the circuit elements 112'
and 114". The power line 114" may be, for example, a ground
voltage (Vss) line. Although the power line 114" is made of
the same material as the source electrode 113 and the drain
electrode 114, this is merely illustrative. It may be made of
the same material as the gate electrode 112. The first
planarization layer 105-1 is disposed above the circuit
elements 112' and 114' to provide a flat surface over the
circuit elements 112" and 114",

[0077] When the power line 114" is the ground voltage
(Vss) line, the power line 114" is electrically connected to
the cathode 133 in the inactive area I/A. Specifically, the
cathode 133 comes in contact with a first connection line
131", which is made of the same material as the anode 131.
The first connection line 131' come in contact with the
second connection line 114-2 which is made of the same
material as the connection electrode 114-1. As the second
connection line 114-2 comes in contact with the power line
114", the power line 114" can be electrically connected to the
cathode 133. The first connection line 131' may include an
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opening for out-gassing gas generated in the first planariza-
tion layer 105-1 and the second planarization layer 105-2.
[0078] A dual-buffer structure 150 may be disposed at an
outer periphery of the planarization layer 105-1, 105-2 in the
inactive area I/A. A dual-buffer structure 150 may be dis-
posed apart from the first planarizing layer 105-1 and the
second planarizing layer 105-2 in the inactive area I/A. The
double buffer structure 150 reduces the height difference
between the top of the dual-buffer structure 150 and the top
of the organic member 122 (or the first organic member 122)
of the encapsulation layer 120, thereby suppressing (or
minimizing) the overflow of the organic member 122. The
height of the dual-buffer structure 150 may be adjusted by at
least one sub-layer and at least one wall disposed on the at
least one sub-layer. The one sub-layer may be made of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2.

[0079] In addition, the dual-buffer structure 150 may
include a second organic layer 160 (or second organic
member)in a gap of the double-buffer structure 150 to
provide an even top surface. As used herein, the term “the
even top surface” means a substantially flat surface having
a certain degree of flatness such that a conductive layer can
be formed normally thereon without being disconnected
even with some level difference.

[0080] The width of the gap of the dual-buffer structure
150 may be determined by the distance between the at least
one sub-layer and another sub-layer disposed at the outer
periphery of the at least one sub-layer. The top surface of the
dual-buffer structure 150 may be formed by filling between
a wall on the at least one sub-layer and an additional wall
disposed on the another sub-layer, with the second organic
layer 160.

[0081] The double-buffer structure 150 includes a first
structure 153 having a first wall 152, a second structure 157
disposed on a further outer side than the first structure 153
in the inactive area I/A and having a second wall 156, and
the second organic member 160. The second organic mem-
ber 160 is disposed in a space between the first wall 152 and
the second wall 156.

[0082] The first structure 153 includes a first support layer
151 and the first wall 152. The first support layer 151 may
be formed of the same material as the first planarization
layer 105-1 or the second planarization layer 105-2 during
the same manufacturing process such that it is spaced apart
from the first planarization layer 105-1. The first support
layer 151 may work as a sub-layer to increase the height of
the first structure 153. The first structure 153 may have the
first wall 152 disposed on the first support layer 151.
Consequently, the height of the first structure 153 can be
increased, such that it is possible to suppress the organic
material from overflowing during the process of forming the
first organic member 122 of the encapsulation layer 120.
That is, by adjusting the height of the dual-buffer structure
150, it is possible to prevent the organic material from being
excessively applied to the outside of the substrate 101 during
the manufacturing process of the organic member 122.
Therefore, the dual-buffer structure 150 controls the flow of
the organic material, such that a region where the organic
material is applied to form the organic member 122 is
formed can be defined.

[0083] The first wall 152 may be made of the same
material as one or more insulating patterns disposed in the
active area A/A. For example, the first wall 152 may include
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a lower layer 152-1 made of the same material as the bank
106, and an upper layer 152-2 made of the same material as
the spacer 107. The lower layer 152-1 of the first wall 152
may be made of the same material as and together with the
bank 106, and the upper layer 152-2 of the first wall 152 may
be made of the same material as and together with the spacer
107. However, this is merely illustrative. For example, the
lower layer 152-1 of the first wall 152 may be made of the
same material as the second planarization layer 105-2, and
the upper layer 152-2 of the first wall 152 may be made of
the same material as the bank 106 or the spacer 107. In
addition, the first wall 152 may include a lower layer 152-1
made of the same material as the second planarization layer
105-2, an intermediate layer made of the same material as
the bank 106, and an upper layer 152-2 made of the same
material as the spacer.

[0084] The second structure 157 may be disposed at an
outer periphery of the first structure 153 in the inactive area
VA. The second structure 157 includes a second support
layer 155 and the second wall 156. In one embodiment, it
also includes a third wall 154.

[0085] The second support layer 155 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. The second support layer 155 may work as
a sub-layer to increase the height of the second structure
157.

[0086] The second wall 156 is disposed on the second
support layer 155. The configuration and functionality of the
second wall 156 are identical to those of the first wall 152,
and thus redundant description will be omitted.

[0087] The second organic member 160 is disposed in a
space between the first wall 152 and the second wall 156.
The second organic member 160 may be made of a material
capable of provide a flat surface over the structures 153 and
157. For example, the second organic member 160 may be
made of an organic material and may be made of the same
material as the first organic member 122 of the encapsulation
layer 120. If the second organic member 160 may be made
of the same material as the organic member 122 of the
encapsulation layer 120. When the second organic member
160 is made of the same material as the organic member 122
of the encapsulation layer 120, the second organic member
160 may be formed by an inkjet coating. That is, the width
of the gap of the dual-buffer structure 150 may be adjusted
to obtain a space for disposing the second organic member
160, and the second organic member 160 may be applied in
the space to form the top surface of the dual-buffer structure
150. In this manner, the dual-buffer structure 150 can
provide an even top surface in the inactive area T/A.

[0088] As shown in FIG. 3, the second structure 157 may
be higher than the first structure 153. In addition, the second
structure 157 may overlap with the first structure 153. In
addition, the second structure 157 may include a third wall
154. The third wall 154 may be disposed at an inner side of
the second wall 166 on the second support layer 155. In
addition, the third wall 154 may be disposed at an outer
periphery of the first wall 154 on the first support layer 151.
The configuration and functionality of the third wall 154 are
identical to those of the first wall 152, and thus redundant
description will be omitted.
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[0089] The second organic member 160 disposed between
the first wall 152 and the second wall 156, specifically, may
fill the space between the second wall 156 and the third wall
154.

[0090] The second organic member 160 may be disposed
on the second structure 157 and may fill the space between
the second wall 156 and the third wall 154. In addition, when
the first inorganic layer 121 and the second inorganic layer
123 of the encapsulation layer 120 are disposed such that
they cover the first support layer 151 and the first wall 152
of the first structure 153 and the second support layer 155,
the second wall 156 and the third wall 154 of the second
structure 157, the second organic member 160 may be
disposed on the first inorganic layer 121 and the second
inorganic layer 123 between the second wall 156 and the
third wall 154, to fill the space between the second wall 156
and the third wall 154.

[0091] The second organic member 160 may provide an
even top surface in the inactive area I/A. As OLED devices
have smaller size and higher resolution, the number of
required lines, electrodes, elements, etc. are increased. How-
ever, the space for disposing lines, electrodes, elements, etc.
are insufficient. Particularly, in the inactive area I/A, various
components are disposed, such that there are many steep
level differences. When a line is disposed along a steep level
difference, the lines may not be normally formed or may be
disconnected. To overcome this, an additional even area can
be provided in the inactive area I/A using the first structure
153, the second structure 157 and the second organic mem-
ber 160 so as to provide an additional space for disposing
various lines. By doing so, it is possible to avoid discon-
nection of lines, and to reduce the size of the inactive area
I/A for providing a space for disposing the lines.

[0092] The first support layer 151 and the first wall 154 of
the first structure 153 and the second support layer 155, the
second wall 156 and the third wall 154 of the second
structure 157 may be made of the same material as an
insulating pattern disposed in the active area A/A. Therefore,
the first structure 153 and the second structure 157 can be
formed together during the manufacturing process of the
insulating pattern disposed in the active area A/A. As a
result, the process for fabricating the first structure 153 and
the second structure 157 can be simplified.

[0093] In addition, the second organic member 160 may
be made of the same material as the organic member 122 of
the encapsulation layer 120. Accordingly, the second organic
member 160 may be manufactured by using the same
manufacturing equipment as that used for manufacturing the
organic member 122 of the encapsulation layer 120. As a
result, it is possible to simplify a process for fabricating the
second organic member 160 to suppress the overflow of the
organic member 122 of the encapsulation layer 120 and
provide an even top surface. In addition, the fabricating cost
can also be reduced.

[0094] FIG. 4 is a cross-sectional view of a portion of an
active area of an OLED device according to another
example embodiment of the present disclosure. FIG. 5 is a
cross-sectional view of a portion of an active area and an
inactive area of an OLED device according to another
example embodiment of the present disclosure. The OLED
device 200 shown in FIGS. 4 and 5 is substantially identical
to the OLED device 100 shown in FIGS. 1 to 3 except for
that a plurality of touch sensing electrodes 261 is disposed
on the encapsulation layer 120 and a touch line 262 is
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disposed on the dual-buffer structure 150; and, therefore, the
redundant description will be omitted.

[0095] As shown in FIG. 4, a plurality of conductive
patterns may be disposed on the encapsulation layer 120 in
the active area A/A. The plurality of conductive patterns
may be a plurality of touch sensing electrodes 261. That is,
the plurality of touch sensing electrodes 261 is formed on the
second inorganic layer 123 of the encapsulation layer 120.
As shown in FIG. 4, the plurality of touch sensing electrodes
261 may be formed in the form of a plurality of blocks. In
this case, the plurality of touch sensing electrodes 261 may
be made of a transparent conductive material such as ITO.
In some embodiments, the plurality of touch sensing elec-
trodes 261 may be made as a metal mesh. That is, each of
the plurality of touch sensing electrodes 261 may be made
of a metal material, and may be arranged in the form of a
mesh in a plane.

[0096] As shown in FIG. 5, a conductive layer may be
disposed on the second structure 157 disposed in the inactive
area I/A. The conductive layer may be the touch line 262.
The touch line 262 may be electrically connected to the
touch sensing electrodes 261 disposed in the active area A/A
to transmit/receive a signal to/from the touch sensing elec-
trodes 261.

[0097] Inthe OLED device 200 according to this example
embodiment of the present disclosure, the touch sensing
electrodes 261 can be formed directly on the encapsulation
layer 120 instead of attaching an additional touch panel.
Therefore, the process of forming the touch sensing elec-
trodes 261 can be simplified as compared with fabricating
and attaching an additional touch panel, and a light and thin
OLED device can be produced.

[0098] In addition, in the OLED device 200 according to
this example embodiment of the present disclosure, the
second organic member 160 provides an even top surface.
[0099] Accordingly, the conductive layer such as the touch
line 262 can be formed on the second organic member 160
without being disconnected or damaged by a level difference
in the inactive area I/A. As a result, the touch line 262 can
be fabricated reliably, and a space for forming the touch line
262 can be created, such that the size of the inactive area I/A
can be reduced.

[0100] FIG. 6 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to Comparative Example. The OLED device 1000
according to Comparative Example shown in FIG. 6 is
substantially identical to the OLED device 100 shown in
FIGS. 4 and 5 except for the structure disposed in the
inactive area I/A; and, therefore, the redundant description
will be omitted.

[0101] As shown in FIG. 6, in the OLED device 1000
according to Comparative Example, only the first wall 152
and the second wall 154 were disposed in the inactive area
VA. Accordingly, in the OLED device 1000, the organic
matter is likely to overflow during the process of forming the
organic member 122 of the encapsulation layer 120, com-
pared to the OLED device 100 including the dual-buffer
structure 150 shown in FIGS. 4 and 5.

[0102] In addition, in the OLED device 1000 according to
Comparative Example, the second organic member 160
filling the space between the first wall 152 and the second
wall 154 is not provided. As a result, in the OLED device
1000, there is an area X where a steep level difference exists
by the first wall 152 and the second wall 154. Accordingly,
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in the OLED device 1000, if a conductive layer such as the
touch line 262 is formed along the first wall 152 and the
second wall 154, the conductive layer is likely to be dis-
connected or fail to be formed normally. In the OLED device
1000, a conductive layer such as the touch line 262 may be
disposed on a further outer side than the second wall 154. As
aresult, the size of the inactive area I/A of the OLED device
1000 may increase.

[0103] In contrast, the OLED devices 200 shown in FIGS.
4 and 5 are different from the OLED device 1000 in that they
further include the dual-buffer structure 150, such that it is
possible to suppress the organic material from being exces-
sively applied out of the substrate 101 during the manufac-
turing process of the organic member 122 of the encapsu-
lation layer 120. In addition, the OLED devices 200 shown
in FIGS. 4 and 5 can provide an additional even area in the
inactive area I/A to provide additional space for disposing
various lines.

[0104] FIGS. 7 to 9 are cross-sectional views of a portion
of an active area and an inactive area of OLED devices
according to example embodiments of the present disclo-
sure.

[0105] FIG. 7 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to yet another example embodiment of the present
disclosure. An OLED device 300 shown in FIG. 7 is
substantially identical to the OLED device 100 shown in
FIGS. 1 to 3 except for a second structure 357 of a
dual-buffer structure 350 and a second organic member 360;
and, therefore, the redundant description will be omitted.
[0106] As shown in FIG. 7, the dual-buffer structure 350
may be disposed apart from the outer periphery of the first
planarizing layer 105-1 and the second planarizing layer
105-2 in the inactive area I/A. The double-buffer structure
350 includes a first structure 353 having a first support layer
351 and a first wall 352, a second structure 357 disposed at
an outer periphery of the first structure 353 in the inactive
area I/A and having a second wall 356, and the second
organic member 360.

[0107] The second structure 357 may include a second
support layer 354, a third support layer 355 and a second
wall 356.

[0108] The second support layer 354 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. The second support layer 354 may work as
a sub-layer to increase the height of the second structure
357.

[0109] The third support layer 355 may be disposed under
the second support layer 354 or between the second support
layer 354 and the second wall 356. Accordingly, the third
support layer 355 may work as a sub-layer to further
increase the height of the second structure 357. Conse-
quently, the height of the dual-buffer structure 153 can be
further increased, such that it is possible to suppress the
organic material from overflowing during the process of
forming the organic member 122 of the encapsulation layer
120.

[0110] The third support layer 355 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. It is to be noted that the third support layer
355 may be formed in a processing step different from the
processing step of forming the second support layer 354.
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That is, the third support layer 355 is not formed together
with the second support layer 354. Accordingly, the third
support layer 355 may be made of a different material from
that of the second support layer 354.

[0111] The location of the second wall 356 may vary
depending on the locations of the second support layer 354
and the third support layer 355. When the third support layer
355 1s formed on the second support layer 354, the second
wall 356 is disposed on the third support layer 355. When
the second support layer 354 1s formed on the third support
layer 355, the second wall 356 is disposed on the second
support layer 354. The configuration and functionality of the
second wall 356 are identical to those of the first wall 152
of the first structure 353, and thus redundant description will
be omitted.

[0112] The second structure 357 is spaced apart from the
first structure 353 to provide a space between the first
structure 353 and the second structure 357. The second
organic member 360 is disposed between the first structure
353 and the second structure 357 to fill the space therebe-
tween. Specifically, the second organic member 360 may fill
the space between the first wall 352 and the second wall 356.
As a result, the top surface of the second organic member
360 can become larger than that of the second organic
member when the first structure 353 overlaps with the
second structure 357. A conductive layer such as a touch line
may be disposed on the second organic member 360 of the
dual-buffer structure 350, and a touch sensing electrode may
be disposed on the encapsulation layer 120 in the active area
A/A. Accordingly, it is possible to provide a larger area for
disposing a conductive layer such as the touch line con-
nected to the touch sending electrodes.

[0113] FIG. 8 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to vet another example embodiment of the present
disclosure. An OLED device 400 shown in FIG. 8 is
substantially identical to the OLED device 300 shown in
FIG. 7 except for a first structure 453 of a dual-buffer
structure 450 and a second organic member 460; and,
therefore, the redundant description will be omitted.
[0114] As shown in FIG. 8, the dual-buffer structure 450
may be disposed apart from the outer periphery of the first
planarizing layer 105-1 and the second planarizing layer
105-2 in the inactive area I/A. The double-buffer structure
450 includes a first structure 453 having a first wall 352, a
second structure 357 disposed at an outer periphery of the
first structure 453 in the inactive area I/A and having a
second wall 356, and the second organic member 460.
[0115] The first structure 453 may include a first support
layer 351, a fourth support layer 457 and a first wall 352.
[0116] The first support layer 351 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. The first support layer 351 may work as a
sub-layer to increase the height of the first structure 453.
[0117] The fourth support layer 457 may be disposed
under the first support layer 351 or between the first support
layer 351 and the first wall 352. Accordingly, the fourth
support layer 457 may work as a sub-layer to further
increase the height of the first structure 453.

[0118] The fourth support layer 457 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. It is to be noted that the fourth support layer
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457 may be formed in a processing step different from the
processing step of forming the first support layer 351. That
is, the fourth support layer 457 is not formed together with
the first support layer 351. Accordingly, the fourth support
layer 457 may be made of a different material from that of
the first support layer 351.

[0119] The location of the first wall 352 may vary depend-
ing on the locations of the first support layer 351 and the
fourth support layer 457. When the fourth support layer 457
is formed on the first support layer 351, the first wall 352 is
disposed on the fourth support layer 457. When the fourth
support layer 457 1s formed on the first support layer 351, the
first wall 352 is disposed on the first support layer 351. The
configuration and functionality of the first wall 352 are
identical to those of the second wall 356 of the second
structure 357, and thus redundant description will be omit-
ted.

[0120] The first structure 453 may be disposed closer to
the first planarization layer 105-1 than the second structure
357 is. The first structure 453 may include a first support
layer 351, a fourth support layer 457 and a first wall 352.
Accordingly, the top surface of the first wall 352 of the first
structure 453 may be higher than the top surface of the
second planarization layer 105-2. Consequently, the height
of the dual-buffer structure 450 can be increased, such that
the organic material can fill between the first structure 453
and the first planarization layer 105-1 during the manufac-
turing process of the organic member 122 of the encapsu-
lation layer 120. Accordingly. the first wall 352 of the first
structure 453 reduces the organic material from going over
the first wall 352 during the process of forming the organic
member 122, so that overflow of the organic material can be
suppressed.

[0121] The second structure 357 is spaced apart from the
first structure 453 to provide a space between the first
structure 453 and the second structure 357. The second
organic member 460 may fill the space between the first
structure 453 and the second structure 357. Specifically, the
second organic member 460 may fill the space between the
first wall 352 and the second wall 356. As a result, the top
surface of the second organic member 460 can become
larger than that of the second organic member when the first
structure 453 overlaps with the second structure 357. A
conductive layer such as a touch line may be disposed on the
second organic member 460 of the dual-buffer structure 450,
and a touch sensing electrode may be disposed on the
encapsulation layer 120 in the active area A/A. Accordingly,
it is possible to provide a larger area for disposing a
conductive layer such as the touch line connected to the
touch sending electrodes.

[0122] FIG. 9 is a cross-sectional view of a portion of an
active area and an inactive area of an OLED device accord-
ing to yet another example embodiment of the present
disclosure. An OLED device 500 shown in FIG. 9 is
substantially identical to the OLED device 400 shown in
FIG. 8 except for that a first structure 553 of a dual-buffer
structure 550 further include a fourth wall 558, and that a
second structure 557 of the dual-buffer structure 550 and a
second organic layer 560 are modified, and, therefore, the
redundant description will be omitted.

[0123] As shown in FIG. 9, the dual-buffer structure 550
may be disposed apart from the outer periphery of the first
planarizing layer 105-1 and the second planarizing layer
105-2 in the inactive area I/A. The double-buffer structure
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550 includes a first structure 553 having a first support layer
351, a first wall 352, a fourth support structure 457 and a
fourth wall 558. Structure 550 also includes a second
structure 557 disposed at an outer periphery of the first
structure 553 in the inactive area I/A and having a second
wall 356, and a second organic member 560.

[0124] The location of the fourth wall 558 may vary
depending on the locations of the first support layer 351 and
the fourth support layer 457. When the fourth support layer
457 is formed on the first support layer 351, the fourth wall
558 is disposed on the fourth support layer 457. When the
fourth support layer 457 is formed on the first support layer
351, the fourth wall 558 is disposed on the first support layer
351. The configuration and functionality of the fourth wall
558 are identical to those of the first wall 352 of the first
structure 553, and thus redundant description will be omit-
ted.

[0125] The fourth wall 558 may be disposed at an outer
periphery of the first wall 352. Accordingly, there may be a
space between the first wall 352 and the fourth wall 558 on
the first support layer 351 or the fourth support layer 457.
The first wall 352 of the first structure 553 reduces the
organic material from going over the first wall 352 during
the process of forming the organic member 122, so that
overflow of the organic material can be suppressed. Even if
the organic material forming the organic member 122 passes
over the first wall 352, the organic material may fill the space
between the first wall 352 and the fourth wall 558. Accord-
ingly, the fourth wall 558 reduces the organic material
forming the organic member 122 from overflowing out of
the first structure 553, so that the overflow of the organic
material can be further suppressed.

[0126] The second structure 557 may include a second
support layer 555 and a second wall 356.

[0127] The second support layer 555 may be formed of the
same material as the first planarization layer 105-1 or the
second planarization layer 105-2 during the same manufac-
turing process. The second support layer 555 may work as
a sub-layer to increase the height of the second structure
557.

[0128] The second wall 356 is disposed on the second
support layer 555. The configuration and functionality of the
second wall 356 are identical to those of the first wall 352
of the first structure 553, and thus redundant description will
be omitted.

[0129] The second structure 557 is spaced apart from the
first structure 553 to provide a space between the first
structure 553 and the second structure 557. Accordingly, the
second organic member 560 may fill the space between the
first structure 553 and the second structure 557. Specifically,
the second organic member 560 may fill the space between
the first support layer 351 and the fourth support layer 457
of the first structure 553 and the second structure 557. As a
result, the top surface of the second organic member 560 can
become larger than that of the second organic member when
the first structure 553 overlaps with the second structure 557.
A conductive layer such as a touch line may be disposed on
the second organic member 560 of the dual-buffer structure
550, and a touch sensing electrode may be disposed on the
encapsulation layer 120 in the active area A/A. Accordingly,
it is possible to provide a larger area for disposing a
conductive layer such as the touch line connected to the
touch sending electrodes.
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[0130] The example embodiments of the present disclo-
sure can also be described as follows:

[0131] According to an aspect of the present disclosure, an
OLED device includes: a substrate comprising an active area
and an inactive area surrounding the active area; a first
planarization layer on circuit elements in the active area and
in the inactive area; a second planarization layer on the first
planarization layer; an organic light-emitting element on the
second planarization layer in the active area; an encapsula-
tion layer covering the organic light-emitting element,
where the encapsulation layer comprises a first inorganic
layer, a second inorganic layer and a first organic member
between the first inorganic layer and the second inorganic
layer; a first structure spaced apart from the first planariza-
tion layer in the inactive area and comprising a first support
layer made of the same material as the first planarization
layer or the second planarization layer, and a first wall on the
first support layer; a second structure positioned an outer
periphery of the first structure in the inactive area, where the
second structure comprises a second support layer made of
the same material as the first planarization layer or the
second planarization layer, and a second wall on the second
support layer; and a second organic member located in a
space between the first wall and the second wall.

[0132] The second structure may be higher than the first
structure and partially overlaps with the first structure.
[0133] The second structure may include a third wall, and
the third wall may be positioned at an inner side of the
second wall on the second support layer.

[0134] The second organic member may fill a space
between the second wall and the third wall.

[0135] The OLED device may further include: a bank on
the second planarization layer so that it partially covering an
anode of the organic light-emitting element; and a spacer on
the bank. Each of the first wall, the second wall and the third
wall may include a lower layer made of the same material as
the bank, and an upper layer made of the same material as
the spacer.

[0136] The second structure may be spaced apart from the
first structure to provide a space between the first structure
and the second structure.

[0137] The second organic member may be positioned in
the space.
[0138] The second structure may include a third support

layer positioned under the second support layer or between
the second support layer and the second wall.

[0139] The third support layer may be made of a material
that is different from that of the second support layer and is
the same as that of the first planarization layer or the second
planarization layer.

[0140] The first structure may include a fourth support
layer positioned under the first support layer or between the
first support layer and the first wall.

[0141] A top surface of the first wall may be higher than
a top surface of the second planarization layer for the first
organic member to be minimized from flowing over the first
wall.

[0142] The first structure may include a fourth wall, and
the fourth wall may be positioned at an outer periphery of
the first wall.

[0143] The fourth support layer may be made of a material
that is different from that of the second support layer and is
the same as that of the first planarization layer or the second
planarization layer.

[0144] The OLED device may further include a conduc-
tive layer on the second organic member.

[0145] The OLED device may further include: a plurality
of touch sensing electrodes on the encapsulation layer,
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wherein the conductive layer is a touch line connected to the
plurality of touch sensing electrodes.
[0146] According to another aspect of the present disclo-
sure, an organic light-emitting display (OLED) device
includes: a substrate comprising an active area and an
inactive area surrounding the active area; a planarization
layer positioned in the active area and in the inactive area,
comprising a plurality of layers; an organic light-emitting
element on the planarization layer; an encapsulation layer
covering the organic light-emitting element and comprising
a first organic material; and a dual-buffer structure posi-
tioned at an outer periphery of the planarization layer in the
inactive area. The dual-buffer structure reduces a height
difference between a top surface of the dual-buffer structure
and a top surface of the first organic material in the inactive
area to suppress overflow of the first organic material, and
the dual-buffer structure comprises a second organic mate-
rial in a gap of the dual-buffer structure to make the top
surface of the dual-buffer structure even.
[0147] Aheight of the dual-buffer structure may be deter-
mined by at least one sub-layer made of the same material
as the planarization layer, and at least one wall on the at least
one sub-layer.
[0148] The width of the gap may be determined by the
distance between the at least one sub-layer positioned at an
outer periphery of the at least one sub-layer.
[0149] The top surface of the dual-buffer structure may be
formed by filling a space between the at least one wall and
an additional wall on the another sub-layer, with the second
organic material.
[0150] Thus far, example embodiments of the present
disclosure have been described in detail with reference to the
accompanying drawings. However, the present disclosure is
not limited to the example embodiments, and modifications
and variations can be made thereto without departing from
the technical idea of the present disclosure. Accordingly, the
example embodiments described herein are merely illustra-
tive and are not intended to limit the scope of the present
disclosure. The technical idea of the present disclosure is not
limited by the example embodiments. Therefore, it should
be understood that the above-mentioned embodiments are
not restrictive, but are example in all aspects. The scope of
protection sought by the present disclosure is defined by the
appended claims and all equivalents thereof are construed to
be within the true scope of the present disclosure.
[0151] The various embodiments described above can be
combined to provide further embodiments. All of the U.S.
patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and
non-patent publications referred to in this specification and/
or listed in the Application Data Sheet are incorporated
herein by reference, in their entirety. Aspects of the embodi-
ments can be modified, if necessary to employ concepts of
the various patents, applications and publications to provide
yet further embodiments.
[0152] These and other changes can be made to the
embodiments in light of the above-detailed description. In
general, in the following claims, the terms used should not
be construed to limit the claims to the specific embodiments
disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with
the full scope of equivalents to which such claims are
entitled. Accordingly, the claims are not limited by the
disclosure.

What is claimed is:

1. An organic light-emitting display (OLED) device,
comprising:

a substrate comprising an active area and an inactive area

surrounding the active area;
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a first planarization layer on circuit elements in the active
area and in the inactive area;

a second planarization layer on the first planarization
layer;

an organic light-emitting element on the second planariza-
tion layer in the active area;

an encapsulation layer covering the organic light-emitting
element, the encapsulation layer comprising a first
inorganic layer, a second inorganic layer and a first
organic member between the first inorganic layer and
the second inorganic layer;

a first structure spaced apart from the first planarization
layer in the inactive area and including a first support
layer made of the same material of at least one of the
first planarization layer and the second planarization
layer;

a first wall on the first support layer;

a second structure positioned at an outer periphery of the
first structure in the inactive area and including a
second support layer made of the same material at one
of the first planarization layer and the second planariza-
tion layer;

a second wall on the second support layer; and

a second organic member positioned between the first
wall and the second wall.

2. The OLED device of claim 1, wherein the second
structure is higher than the first structure and partially
overlaps with the first structure.

3. The OLED device of claim 2, wherein the second
structure further includes a third wall, and the third wall is
positioned at an inner side of the second wall on the second
support layer.

4. The OLED device of claim 3, wherein the second
organic member is positioned between the second wall and
the third wall.

5. The OLED device of claim 4, further comprising:

abank on the second planarization layer so that it partially
covering an anode of the organic light-emitting ele-
ment; and

a spacer on the bank,

wherein each of the first wall, the second wall and the
third wall comprises a lower layer made of the same
material as the bank, and an upper layer made of the
same material as the spacer.

6. The OLED device of claim 1, wherein the second
structure is spaced apart from the first structure to provide a
space between the first structure and the second structure.

7. The OLED device of claim 6, wherein the second
organic member is positioned in the space.

8. The OLED device of claim 7, wherein the second
structure comprises a third support layer positioned under
the second support layer or between the second support layer
and the second wall.

9. The OLED device of claim 8, wherein the third support
layer is made of a material that is different from that of the

11
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second support layer and is the same as that of at least one
of the first planarization layer and the second planarization
layer.

10. The OLED device of claim 7, wherein the first
structure comprises a fourth support layer positioned under
the first support layer or between the first support layer and
the first wall.

11. The OLED device of claim 10, wherein a top surface
of the first wall is higher than a top surface of the second
planarization layer to inhibit the first organic member from
flowing over the first wall.

12. The OLED device of claim 10, wherein the first
structure comprises a fourth wall and the fourth wall is
positioned at an outer periphery of the first wall.

13. The OLED device of claim 10, wherein the fourth
support layer is made of a material that is different from that
of the second support layer and is the same as that of the first
planarization layer or the second planarization layer.

14. The OLED device of claim 7, further comprising: a
conductive layer on the second organic material member.

15. The OLED device of claim 14, further comprising: a
plurality of touch sensing electrodes on the encapsulation
layer, wherein the conductive layer is a touch line connected
to the plurality of touch sensing electrodes.

16. An organic light-emitting display (OLED) device,
comprising:

a substrate comprising an active area and an inactive area

surrounding the active area;

a planarization layer positioned in the active area and in

the inactive area, comprising a plurality of layers;

an organic light-emitting element on the planarization

layer;

an encapsulation layer covering the organic light-emitting

element and comprising a first organic material; and

a dual-buffer structure positioned at an outer periphery of

the planarization layer in the inactive area,

wherein the dual-buffer structure has a height that is

between a top surface of the dual-buffer structure and
a top surface of the first organic material in the inactive
area to suppress overflow of the first organic material,
and

wherein the dual-buffer structure comprises a second

organic material in a gap of the dual-buffer structure to
planarize the top surface of the dual-buffer structure.

17. The OLED device of claim 16, wherein a height of the
dual-buffer structure is determined by at least one sub-layer
made of the same material as the planarization layer, and at
least one wall on the at least one sub-layer.

18. The OLED device of claim 17, wherein a width of the
gap is determined by a distance between the at least one
sub-layer and another sub-layer positioned at an outer
periphery of the at least one sub-layer.

19. The OLED device of claim 18, wherein the top surface
of the dual-buffer structure is formed by filling a space
between the at least one wall and an additional wall on the
another sub-layer, with the second organic material.
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