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(7) ABSTRACT

An organic light emitting display apparatus can include a
substrate including a display area and a bending area; a pixel
array layer including a driving wiring in the display area,
and a thin film transistor electrically connected to the driving
wiring; a planarization layer covering the pixel array layer;
a light emitting device layer disposed on the planarization
layer, the light emitting device layer being electrically
connected to the thin film transistor; a routing wiring dis-
posed in the bending area, the routing wiring being electri-
cally connected to the driving wiring; a wiring contact part
including a contact hole for electrically connecting the
driving wiring to the routing wiring; and an encapsulation
layer covering the light emitting device layer and the wiring
contact part.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2017-0125723 filed in the
Republic of Korea on Sep. 28, 2017, the entirety of which
is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND

Field of the Invention

[0002] The present disclosure relates to an organic light
emitting display apparatus.

Discussion of the Related Art

[0003] With the advancement of an information-oriented
society, various requirements for display apparatuses for
displaying an image are increasing. Organic light emitting
display apparatuses, which are self-emitting display appa-
ratuses, have a wide viewing angle, an excellent contrast,
and a fast response time, and thus, are attracting much
attention as next-generation display apparatuses. Recently,
organic light emitting display apparatuses are being
released, which are even slimmer. Flexible organic light
emitting display apparatuses are easy to carry and may be
applied to various image display apparatuses.

[0004] Flexible organic light emitting display apparatuses
each include a bending area which enables a substrate to be
folded. Since the substrate is folded in the bending area, a
bezel size is reduced, and thus, organic light emitting display
apparatuses having a narrow bezel may be implemented.
[0005] However, as a degree of bending increases for
realizing a more narrow bezel, a crack occurs in a routing
wiring disposed in the bending area, causing a short circuit.

SUMMARY

[0006] Accordingly, the present disclosure is directed to
an organic light emitting display apparatus that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

[0007] An aspect of the present disclosure is directed to an
organic light emitting display apparatus which minimizes or
prevents a crack at a routing wiring to enable easy bending,
thereby protecting a light emitting device from permeation
of external water or moisture.

[0008] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0009] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, there is provided an organic
light emitting display apparatus including a substrate includ-
ing a display area and a bending area, a pixel array layer
including a driving wiring, including a gate line and a data

Mar. 28, 2019

line disposed in the display area, and a thin film transistor
connected to the driving wiring, a planarization layer cov-
ering the pixel array layer, a light emitting device layer
provided on the planarization layer and connected to the thin
film transistor, a routing wiring disposed in the bending area
and connected to the driving wiring, a wiring contact part
including a contact hole electrically connecting the driving
wiring to the routing wiring, and an encapsulation layer
covering the light emitting device layer and the wiring
contact part.

[0010] Both the foregoing general description and the
following detailed description of the present disclosure are
explanatory and are intended to provide examples and
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate embodiments of the disclosure and together with
the description serve to explain principles of the disclosure.
In the drawings:

[0012] FIG. 1 is a plan view illustrating an organic light
emitting display apparatus according to an embodiment of
the present disclosure;

[0013] FIG. 2 is a cross-sectional view, taken along line
I-I' of FIG. 1, illustrating an organic light emitting display
apparatus according to an embodiment of the present dis-
closure;

[0014] FIG. 3 is a cross-sectional view, taken along line
I-I' of FIG. 1, illustrating an organic light emitting display
apparatus according to another embodiment of the present
disclosure; and

[0015] FIG. 4 is an enlarged view illustrating a structure of
a bending area in an organic light emitting display apparatus
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0016] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0017] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following embodiments described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present disclosure to those skilled in the art.
Further, the present disclosure is only defined by the scopes
of the claims.

[0018] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings illustrating embodiments of the
present disclosure are merely an example, and thus, the
present disclosure is not limited to the illustrated details.
Like reference numerals refer to like elements throughout. In
the following description, when the detailed description of
the relevant known function or configuration is determined
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to unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted.

[0019] When “comprise,” “have.” and “include described
in the present specification are used, another part may be
added unless “only” is used. The terms of a singular form
may include plural forms unless referred to the contrary.
[0020] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0021] In describing a position relationship, for example,
when a position relation between two parts is described as
“on,” “over,” “under,” and “next,” one or more other parts
may be disposed between the two parts unless “just” or
“direct” is used.

[0022] In describing a time relationship, for example,
when the temporal order is described as “after,” “subse-
quent,” “next,” and “before,” a situation which is not con-
tinuous may be included unless ‘just’ or ‘direct’ is used.
[0023] It will be understood that, although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0024] A first horizontal axis direction, a second horizon-
tal axis direction, and a vertical axis direction should not be
construed as only a geometric relationship where a relation-
ship therebetween is vertical, and may denote having a
broader directionality within a scope where elements of the
present disclosure operate functionally.

[0025] The phrase “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item.
[0026] Features of various embodiments of the present
disclosure can be partially or overall coupled to or combined
with each other, and can be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The embodiments of the present
disclosure may be performed independently from each other,
or may be performed together in co-dependent relationship.
[0027] Hereinafter, example embodiments of an organic
light emitting display apparatus according to an embodiment
of the present disclosure will be described in detail with
reference to the accompanying drawings. In the specifica-
tion, in adding reference numerals for elements in each
drawing, it should be noted that like reference numerals
already used to denote like elements in other drawings are
used for elements wherever possible.

[0028] FIG. 1 is a plan view illustrating an organic light
emitting display apparatus according to an embodiment of
the present disclosure.

[0029] Referring to FIG. 1, the organic light emitting
display apparatus according to an embodiment of the present
disclosure can include a substrate 100, a driver 300, and a
circuit board 400.

[0030] The substrate 100, as for a thin film transistor
(TFT) array substrate, can be formed of glass, plastic,
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semiconductor and/or the like. The substrate 100 according
to an embodiment can include a display area AA and a
non-display area TA.

[0031] The display area AA can be provided in a portion
of the substrate 100, except for an edge of the substrate 100
(e.g., not along the outer edges). The display area AA can be
defined as an area which displays an image.

[0032] The non-display area IA can be provided in the
other portion except for the display area AA provided on the
substrate 100 and can be defined as an edge of the substrate
100 surrounding the display area AA. The non-display area
IA can be a peripheral area outside the display area AA and
may not display an image unlike the display area AA. Also,
the non-display area 1A can include a bending area BA
connected to the driver 300.

[0033] Thebending area BA can be an area disposed in the
non-display area IA and can be an area where a routing
wiring is disposed, which connects the driver 300 to the
display area AA. The bending area BA can be an area which
is provided in order for a portion of the non-display area A
to be folded in one direction, and causes a reduction of the
bezel area of the organic light emitting display apparatus
according embodiments of the present disclosure.

[0034] The driver 300 can be connected to a pad part
provided in the non-display area IA of the substrate 100 for
displaying an image, corresponding to video data supplied
from a display driving system, on the display area AA. The
driver 300 according to an embodiment can include a
driving circuit 310 and can have a chip-on film (COF)
structure. For example, the driver 300 can include a flexible
film, a driving integrated circuit (IC) disposed on the flexible
film, and a plurality of driving terminals disposed in one
edge of the flexible film.

[0035] The circuit board 400 can be electrically connected
to the driver 300. The circuit board 400, according to an
embodiment, can transfer signals and power between ele-
ments of the driver 300. The circuit board 400 can be a
printed circuit board (PCB) having flexibility.

[0036] FIG. 2 is a cross-sectional view, taken along line
I-T' of FIG. 1, of an organic light emitting display apparatus
according to a first enibodiment of the present disclosure.
[0037] Referring to FIG. 2, the organic light emitting
display apparatus according to the present embodiment can
include a substrate 100, a buffer layer 110, a pixel array
layer, a planarization layer 150, a light emitting device layer
160, a plurality of banks 170A and 170B, a plurality of
spacers 180A and 180B, an encapsulation layer 190, a
routing wiring 161B, a coating layer 200, and a contact hole
CH.

[0038] The substrate 100, e.g., a TFT array substrate, can
be formed of glass, plastic, semiconductor and/or the like.
The substrate 100 according to an embodiment can include
a display area AA and a non-display area IA.

[0039] The buffer layer 110 can be provided in the display
area AA of the substrate 100. The buffer layer 110 according
to an embodiment prevents water or moisture from perme-
ating into the pixel array layer. The buffer layer 110 can be
formed of an inorganic insulating material, and for example,
can be formed of silicon dioxide (SiO,), silicon nitride
(SiNx), or a multilayer thereof, but is not limited thereto.
[0040] The pixel array layer can be provided on the buffer
layer 110. The pixel array layer can include a thin film
transistor T, a driving wiring 133, and an interlayer insula-
tion layer 140.
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[0041] The thin film transistor T can be provided on the
buffer layer 110. The thin film transistor T according to an
embodiment can control the amount of current flowing from
the driver 300 to the light emitting device layer 160. The thin
film transistor T can include a semiconductor layer 111, a
gate electrode 121, a source electrode 131, and a drain
electrode 132.

[0042] The semiconductor layer 111 can be provided on
the buffer layer 110. The semiconductor layer 111 can
include a semiconductor material including one of amor-
phous silicon, polycrystalline silicon, oxide material, and an
organic material, but is not limited thereto.

[0043] The gate electrode 121 can be formed on a semi-
conductor insulation layer 120 along with a gate line. The
gate electrode 121 can be covered by a gate insulation layer
130.

[0044] The source electrode 131 can be provided on one
side of the gate insulation layer 130 to overlap one side of
the semiconductor layer 111. The source electrode 131 can
be formed along with a data line and a driving power line.
[0045] The drain electrode 132 can be provided on the
other side of the gate insulation layer 130 to overlap the
other side of the semiconductor layer 111 and can be spaced
apart from the source electrode 131. The drain electrode 132
can be formed along with the source electrode 131 and can
branch or protrude from an adjacent driving power line (or
data line).

[0046] The driving wiring 133 can include a gate line and
a data line which intersect each other to define a pixel. Also,
the driving wiring 133 can further include a driving power
line provided adjacent to the data line.

[0047] The gate line can be provided on the semiconductor
insulation layer 120 which is provided on the same layer as
the gate electrode 121. That is, the semiconductor insulation
layer 120 can be disposed between the substrate 100 and the
gate line.

[0048] The data line or the driving power line, as illus-
trated in FIG. 2, may be provided on the same layer as the
source electrode 131 and the drain electrode 132 on the gate
insulation layer 130. That is, the gate insulation layer 130
may be disposed between the gate line and the data line.
[0049] The gate line according to an embodiment can be
formed of the same material as that of the gate electrode 121,
and the data line and the driving power line can be formed
of the same material as that of each of the source electrode
131 and the drain electrode 132. Therefore, the driving
wiring 133 can be formed of the same material as that of one
of or all of the gate electrode 121, the source electrode 131,
and the drain electrode 132.

[0050] The interlayer insulation layer 140 can be provided
on the source electrode 131, the drain electrode 132, and the
driving wiring 133. The interlayer insulation layer 140 can
insulate the thin film transistor T from the outside and
protect the thin film transistor T from a chemical material,
water, and gases in a manufacturing process. The interlayer
insulation layer 140 can be formed of an inorganic material
which is low in conductive and flexible characteristics, or
can be formed of an inorganic material including silicon
(Si). The contact hole CH electrically connecting the driving
wiring 133 to the routing wiring 161B can be provided in the
interlayer insulation layer 140 according to an embodiment.
A detailed structure thereof will be described below.
[0051] The planarization layer 150 can be provided on the
substrate 100 to cover the pixel array layer. The planariza-
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tion layer 150 protects the thin film transistor T and provides
a planar surface on the thin film transistor T. The planariza-
tion layer 150 according to an embodiment can be formed of
an organic material, such as benzocyclobutene or photo
acryl, but for convenience of a process, the planarization
layer 150 can be formed of a photo acryl material.

[0052] The planarization layer 150 according to an
embodiment can be provided to contact the substrate 100 in
the bending area BA. That is, the planarization layer 150 can
be provided in a whole region or entire area of the substrate
100. Since the buffer layer 110 and the insulation layers 120,
130, and 140 are not provided in the bending area BA of the
substrate 100, according to an embodiment, the planariza-
tion layer 150 can be provided to directly contact the
substrate 100. When the planarization layer 150 is formed of
an organic insulating material, the planarization layer 150
can have characteristics that a degree of damage caused by
stress, tension, or other external force acting in bending
process is small and the flexibility is high. Therefore, since
the planarization layer 150 is provided to contact the sub-
strate 100 in the bending area BA of the substrate 100, the
bending process of an organic light emitting display appa-
ratus can be more easily and safely performed.

[0053] The light emitting device layer 160 can be provided
on the planarization layer 150. The light emitting device
layer 160 according to an embodiment can include a first
electrode 161A, a light emitting layer 162, and a second
electrode 163.

[0054] The first electrode 161A, an anode electrode, can
be provided in a pattern on the planarization layer 150. The
first electrode 161A according to an embodiment can be
electrically connected to the source electrode 131 of the thin
film transistor T through a contact hole provided in the
planarization layer 150 and receive a data current output
from the thin film transistor T. The first electrode 161A can
be formed of a metal material having the high reflectivity,
and for example, can include a material such as gold (Au),
silver (Ag), aluminum (Al), molybdenum (Mo), or magne-
sium (Mg), or an alloy thereof, but is not limited thereto.

[0055] The light emitting layer 162 can be provided on the
first electrode 161A in an opening area (or emission area)
defined by a first bank 170A. The light emitting layer 162
according to an embodiment can include a hole injection
layer, a hole transport layer, an organic light emitting layer,
an electron transport layer, and an electron injection layer
which are sequentially stacked on the first electrode 161A.
Here, one or more among the hole injection layer, the hole
transport layer, the electron transport layer, and the electron
injection layer may be omitted. In addition, the light emit-
ting layer 162 can further include at least one function layer
for controlling an electron and/or a hole injected into the
organic light emitting layer.

[0056] The second electrode 163 can be provided on the
substrate 100 to cover the light emitting layer 162 and the
first bank 170A and can be connected to all or some of the
light emitting layers 162 formed over the whole surface of
the substrate 100 in common. The second electrode 163 can
be defined as a cathode electrode or a common electrode,
based on a direction of a current flowing in the light emitting
layer 162. The second electrode 163 can receive a cathode
power supplied from the driver 300. Here, the cathode
power can be a ground voltage or a direct current (DC)
voltage having a certain voltage level.
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[0057] The second electrode 163 according to an embodi-
ment can be formed of a transparent metal material having
a high light transmittance. For example, the second electrode
163 can include indium tin oxide (ITO), indium zinc oxide
(1Z0), indium zinc tin oxide (IZTO), indium cesium oxide
(ICO), or indium tungsten oxide (IWO), which is a trans-
parent conductive material such as transparent conductive
oxide (TCO). Optionally, in the present embodiment, in
order to minimize damage of the light emitting layer 162
caused by a process temperature in a process of forming the
second electrode 163, the second electrode 163 can be
formed of an amorphous transparent conductive material
through a low temperature metal deposition process using a
process temperature of less than 100 degrees Celsius. That
is, in a situation that the second electrode 163 is formed of
a crystalline transparent conductive material, there is a
problem in which the light emitting layer 162 is damaged by
a high temperature thermal treatment process which is
performed on the second electrode 163 to ensure a low
resistance value. Therefore, to address this issue, the second
electrode 163 can be formed of the amorphous transparent
conductive material by the low temperature metal deposition
process.

[0058] The first bank 170A can be provided on the pla-
narization layer 150 to cover an edge of the first electrode
161A and the thin film transistor T and can define an opening
area. The first bank 170A according to an embodiment can
include an organic material such as benzocyclobutadiene,
acryl, or polyimide. Additionally, the first bank 170A can be
formed of a photosensitive agent including a black pigment,
and in this instance, the first bank 170A can act as a light
blocking member (or a black matrix).

[0059] A first spacer 180A can be provided on the first
bank 170A. The first spacer 180A can be provided for
preventing a dark spot defect from occurring when a mask
contacts the first electrode 161A in a process of depositing
the light emitting layer 162. The mask may have a charac-
teristic in which a center portion thereof sags, and a sagging
portion may contact the first electrode 161A. The first spacer
180A according to an embodiment can be provided on the
first bank 170A and can separate the sagging mask from the
first electrode 161A by a certain distance so the sagging
mask does not touch the first electrode 161A. Therefore,
since the mask does not contact the first electrode 161A, the
occurrence of a dark spot defect is prevented.

[0060] The encapsulation layer 190 can be provided on the
light emitting layer 162, for preventing permeation of water
or gases to protect the light emitting layer 162 vulnerable to
external water or oxygen. That is, the encapsulation layer
190 can be provided in the display area AA and the non-
display area IA of the substrate 100 to cover the second
electrode 163. The encapsulation layer 190 according to an
embodiment can be formed of an inorganic layer or an
organic layer, or be formed in a multi-layer structure in
which an inorganic layer and an organic layer are alternately
stacked.

[0061] The encapsulation layer 190 can effectively pre-
vent permeation of external water, and thus, can completely
seal a side surface of the display area AA to protect the thin
film transistor T and the light emitting device layer 160
provided in the display area AA. The encapsulation layer
190 according to an embodiment can be provided to cover
a side surface of each of the first bank 170A and the first
spacer 180A adjacent to a wiring contact part CP. The first
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bank 170A and the first spacer 180A can be disposed on a
side surface of the light emitting device layer 160. There-
fore, when the side surface of each of the first bank 170A and
the first spacer 180A is externally exposed, external water
and gases may reach the light emitting device layer 160 via
the first bank 170A and the first spacer 180A. Accordingly,
to address this issue, the encapsulation layer 190 can seal the
side surface of each of the first bank 170A and the first
spacer 180A to protect the light emitting device layer 160
from permeation of external water and gases.

[0062] The routing wiring 161B can be disposed in the
bending area BA of the substrate 100. In more detail, the
routing wiring 161B can be provided on the planarization
layer 150 provided in the bending area BA. The routing
wiring 161B according to an embodiment can electrically
connect the driver 300 to the driving wiring 133 and be
formed of a metal line.

[0063] The routing wiring 161B according to an embodi-
ment can be formed of a rectilinear metal wiring to have a
fine pattern, based on an ultra-high definition (UHD) mode
of the organic light emitting display apparatus. Since the
routing wiring 161B should send a data signal to the driving
wiring 133 in a limited space, a wiring width and a wiring
interval can each be set to approximately 2 um to 4 um.
[0064] The routing wiring 161B can be formed of the
same material as that of the first electrode 161 A. The routing
wiring 161B can be formed in a process of depositing the
first electrode 161A. That is, the routing wiring 161B and the
first electrode 161A can be formed on the planarization layer
150 which is the same layer, and thus, can be simultaneously
formed.

[0065] The routing wiring 161B, according to an embodi-
ment the present disclosure, can be provided on the pla-
narization layer 150 including an organic material which is
good in adhesive force, and thus, a separate adhesive layer
may not be provided. In a situation that the routing wiring
161B is formed in a process of depositing the source/drain
electrode 131/132, an additional adhesive layer for strength-
ening an adhesive force between the substrate 100 and the
routing wiring 161B can be provided between the substrate
100 and the routing wiring 161B. However, since the routing
wiring 161B, according to an embodiment of the present
disclosure, is provided on the planarization layer 150, an
additional adhesive layer may be omitted, and thus, the
number of masks is reduced in a manufacturing process.

[0066] A second bank 170B can be provided on the
routing wiring 161B. The second bank 170B according to an
embodiment can be formed of the same organic material as
that of the first bank 170A and can be patterned and formed
in a deposition process of forming the first bank 170A. The
second bank 170B can be formed of a material for prevent-
ing permeation of water and can protect the routing wiring
161B from external water or particles.

[0067] A second spacer 180B can be provided on the
second bank 170B. The second spacer 180B according to an
embodiment can be formed of the same material as that of
the first spacer 180A and be patterned and formed in a
deposition process of forming the first spacer 180A. The
second spacer 180B, like the second bank 170B, can be
formed of a material for preventing permeation of water and
can protect the routing wiring 161B from external water or
particles. Also, a neutral surface in the bending area BA can
be adjusted by adjusting a thickness of the second spacer
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180B. The neutral surface is the central layer of the whole
thickness in the bending area BA.

[0068] The coating layer 200 can be provided in a whole
surface or the entire area of the bending area BA of the
substrate 100 to cover the second spacer 180B. The coating
layer 200 according to an embodiment can be formed of a
photocurable resin and can be coated on target areas of the
organic light emitting display apparatus, according to
embodiments of the present disclosure. In this regard, the
coating layer 200 can be coated on the whole surface of the
bending area BA.

[0069] The coating layer 200 according to an embodiment
can be coated to have a predetermined thickness, to adjust a
neutral surface of a portion which is provided in the bending
area BA of the substrate 100 in the organic light emitting
display apparatus according to the present embodiment. In
more detail, the neutral surface in the bending area BA of the
organic light emitting display apparatus can be adjusted by
the coating layer 200 so that the neutral surface can be set
on the routing wiring 161B.

[0070] The contact hole CH can be provided in the inter-
layer insulation layer 140 and/or the planarization layer 150.
The driving wiring 133 can be electrically connected to the
routing wiring 161B through the contact hole CH. Since the
interlayer insulation layer 140 and the planarization layer
150 are formed to cover the driving wiring 133, the contact
hole CH can be provided in order for the routing wiring
161B to be electrically connected to the driving wiring 133.
The contact hole CH can be formed by removing the
interlayer insulation layer 140 and the planarization layer
150 overlapping a portion of the routing wiring 161B
through a hole patterning process using a photolithography
process and/or an etching process.

[0071] The organic light emitting display apparatus,
according to an embodiment of the present disclosure, can
include a wiring contact part CP.

[0072] The wiring contact part CP can be provided in a
portion of the display area AA and can be an area where the
driving wiring 133 is electrically connected to the routing
wiring 161B. That is, the wiring contact part CP can be an
area including the contact hole CH.

[0073] The contact hole CH can be provided by removing
the interlayer insulation layer 140 and the planarization layer
150 overlapping a portion of the routing wiring 161B. The
routing wiring 161B can be electrically connected to the
driving wiring 133 through the contact hole CH. In more
detail, one side of the routing wiring 161B can be provided
to directly contact an upper surface of the planarization layer
150 disposed to the left of the contact hole CH, and the other
side of the routing wiring 161B can be provided to directly
contact an upper surface of the planarization layer 150
disposed to the right of the contact hole CH. Therefore, the
routing wiring 161B can be electrically connected to the
driving wiring 133 through the contact hole CH.

[0074] Here, the planarization layer 150 disposed to the
left side of the contact hole CH can be a planarization layer
150 provided in the wiring contact part CP, and the pla-
narization layer 150 disposed to the right side of the contact
hole CH can be a planarization layer 150 provided in the
bending area BA.

[0075] As described above, in the organic light emitting
display apparatus, according to an embodiment of the pres-
ent disclosure, the routing wiring 161B can be electrically
connected to the driving wiring 133 through the contact hole

Mar. 28, 2019

CH, and thus, the bending process can be easily and safely
performed. In more detail, in a structure of the related art,
since the driving wiring 133 is formed to extend up to the
driver 300, a crack may easily occur in the driving wiring
133 disposed in the bending area BA, and a short circuit may
easily occur. Further, in the organic light emitting display
apparatus according to an embodiment of the present dis-
closure, since the driving wiring 133 does not extend to the
bending area BA (e.g., driving wiring 133 terminates before
an edge of the bending area BA) and the routing wiring
161B is separately provided on the planarization layer 150
including an organic insulating material, a degree of damage
caused by stress, tension, or other external force applied to
the routing wiring 161B in the bending area BA is reduced.
Accordingly, the bending process may be easily and safely
performed.

[0076] Referring again to FIG. 2, the encapsulation layer
190 can be provided to cover the wiring contact part CP.
That is, the encapsulation layer 190 can be provided to cover
the contact hole CH and prevent permeation of external
water and particles. The contact hole CH can be formed by
etching the planarization layer 150, and thus, the driving
wiring 133 and the thin film transistor T can be easily
exposed at the outside by the contact hole CH. Therefore, in
the organic light emitting display apparatus according to an
embodiment of the present disclosure, the encapsulation
layer 190 can be formed to seal the contact hole CH and the
wiring contact part CP including the contact hole CH, and
thus, the thin film transistor T can be protected from per-
meation of external water.

[0077] FIG. 3 is a cross-sectional view, taken along line
I-I' of FIG. 1, of an organic light emitting display apparatus
according to a second embodiment of the present disclosure.
Referring to FIG. 3, except for a wiring contact part CP, the
organic light emitting display apparatus according to the
second embodiment of the present disclosure has the same
configuration as that of the organic light emitting display
apparatus according to the first embodiment of the present
disclosure. Therefore, the same description may not be
duplicated, and a modified configuration of a wiring contact
part will be described below.

[0078] Referring 1o FIG. 3, the organic light emitting
display apparatus according to the present embodiment can
include a planarization layer 150 and an encapsulation layer
190.

[0079] The planarization layer 150 can be provided on a
whole region or entire area of the substrate 100, except not
in a wiring contact part CP of the substrate 100. That is, the
planarization layer 150 can be provided in a plurality of
portions, and adjacent planarization layers 150 (e.g., adja-
cent portions of the planarization layer 150) can be spaced
apart from each other with the wiring contact part CP
disposed therebetween. Since the planarization layer 150 is
not formed in the wiring contact part CP, the contact hole CH
can be formed by removing an interlayer insulation layer
140 overlapping a portion of a routing wiring 161B through
a hole patterning process using a photolithography process
and an etching process.

[0080] Since the planarization layer 150 according to an
embodiment is formed of an organic material, it is relatively
difficult to etch the planarization layer 150 in comparison
with an inorganic material, and a size of the contact hole CH
increases (e.g., contact hole CH is wider when having to etch
through the planarization layer 150). However, in the
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organic light emitting display apparatus according to the
second embodiment of the present disclosure, since the
planarization layer 150 is not formed in the wiring contact
part CP, the contact hole CH can be formed by etching the
interlayer insulation layer 140 including an inorganic mate-
rial. Therefore, a process of forming the contact hole CH can
be relatively easy, and a size of the contact hole CH can be
reduced. In other words, since the interlayer insulation layer
140 is easier to etch, the contact hole CH can be made
smaller. Accordingly, an aperture ratio is enhanced.

[0081] The routing wiring 161B can be electrically con-
nected to the driving wiring 133 through the contact hole
CH. In more detail, one side of the routing wiring 161B can
be provided to directly contact an upper surface of the
interlayer insulation layer 140 disposed to the left side of the
contact hole CH, and the other side of the routing wiring
161B can be provided to directly contact an upper surface of
the planarization layer 150 disposed to the right side of the
contact hole CH. Therefore, the routing wiring 161B can be
electrically connected to the driving wiring 133 through the
contact hole CH.

[0082] Here, the interlayer insulation layer 140 disposed
to the left side of the contact hole CH can be an interlayer
insulation layer 140 provided in the wiring contact part CP,
and the planarization layer 150 disposed to the right side of
the contact hole CH can be a planarization layer 150
provided in the bending area BA.

[0083] The encapsulation layer 190 may be provided to
cover a side surface of the planarization layer 150 adjacent
to the wiring contact part CP. The planarization layer 150
can be provided to cover a thin film transistor T, and thus,
when the side surface of the planarization layer 150 is
externally exposed, external water reaches the thin film
transistor T via the planarization layer 150. Accordingly, the
encapsulation layer 190 according to an embodiment of the
present disclosure can seal the side surface of the planariza-
tion layer 150 to protect the thin film transistor T from
penetration of external water.

[0084] FIG. 4 is an enlarged view of a structure of a
bending area in an organic light emitting display apparatus
according to an embodiment of the present disclosure.
[0085] Referring to FIG. 4, a neutral surface NP can be
disposed in a routing wiring 161B (e.g., a conceptual plane
or interface between a zone that is in compression and a zone
that is in tension, where there is minimal or no lengthwise
stress force on the neutral plane).

[0086] As a substrate 100 is bent, one side can be
stretched, and the other side can be contracted, with respect
to a specific surface. In this instance, the neutral surface NP
can denote a surface which is provided in a center portion
and has no contractility. Here, the neutral surface NP can
denote a neutral surface of a portion which is provided in a
bending area BA of the substrate 100 in the organic light
emitting display apparatus according to the present embodi-
ment. For example, the routing wiring 161B can be disposed
on or near the area where a neutral surface exists in order to
minimize stress on the routing wiring 161B.

[0087] In the organic light emitting display apparatus
according to the present embodiment, the neutral surface NP
can be adjusted through an organic layer provided in the
bending area BA (e.g., the location of where the neutral
surface NP exists can be changed based on how thick the
coating layer 200 is made). For example, as a coating layer
200 is thickly coated, the neutral surface NP can be raised to

Mar. 28, 2019

an upper portion of the substrate 100 and can be located on
the routing wiring 161B. Also, a second spacer 180B can be
provided in the bending area BA, and thus, the neutral
surface NP can be raised based on an influence of a thickness
of the second spacer 180B, whereby the neutral surface NP
can be located in a region, which is vulnerable to a stress, of
the routing wiring 161B.

[0088] When the neutral surface NP is located in the
routing wiring 161B, a bending stress applied to the routing
wiring 161B is minimized, and thus, a stress is minimized.
Also, a crack does not occur in maximum bending, and thus,
the bending process of the organic light emitting display
apparatus may be easily and safely performed. In other
words, the routing wiring 161B is arranged so that it exists
in the neutral surface when the substrate is bent (e.g., the
safest place or area that experiences the least amount of
bending stress).

[0089] As described above, the organic light emitting
display apparatus according to the embodiments of the
present disclosure enables bending to be easily performed
and effectively protects a light emitting device from pen-
etration of external water.

[0090] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosures. 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. An organic light emitting display apparatus comprising:

a substrate including a display area and a bending area;

a pixel array layer including a driving wiring in the
display area, and a thin film transistor electrically
connected to the driving wiring;

a planarization layer covering the pixel array layer;

a light emitting device layer disposed on the planarization
layer, the light emitting device layer being electrically
connected to the thin film transistor;

a routing wiring disposed in the bending area, the routing
wiring being electrically connected to the driving wir-
g,

a wiring contact part including a contact hole for electri-
cally connecting the driving wiring to the routing
wiring; and

an encapsulation layer covering the light emitting device
layer and the wiring contact part.

2. The organic light emitting display apparatus of claim 1,
wherein the routing wiring directly contacts the driving
wiring in the contact hole of the wiring contact part.

3. The organic light emitting display apparatus of claim 1,
wherein the light emitting device layer comprises:

a first electrode disposed on the planarization layer, the
first electrode being electrically connected to the thin
film transistor;

a light emitting layer disposed on the first electrode; and

a second electrode disposed on the light emitting layer,

wherein the routing wiring and the first electrode both
comprise a same material.

4. The organic light emitting display apparatus of claim 1,
wherein the planarization layer is additionally disposed in
the bending area, and

wherein the routing wiring is disposed on the planariza-
tion layer in the bending area.
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5. The organic light emitting display apparatus of claim 4,
further comprising:

an interlayer insulation layer covering the driving wiring,

wherein the contact hole extends through the interlayer
insulation layer.

6. The organic light emitting display apparatus of claim 5,
wherein one side of the routing wiring directly contacts an
upper surface of the planarization layer in the wiring contact
part, and

wherein another side of the routing wiring directly con-
tacts an upper surface of the planarization layer in the
bending area.

7. The organic light emitting display apparatus of claim 5,
wherein one side of the routing wiring directly contacts an
upper surface of the interlayer insulation layer, and

wherein another side of the routing wiring directly con-
tacts an upper surface of the planarization layer in the
bending area.

8. The organic light emitting display apparatus of claim 1,
further comprising:

a first bank disposed between the planarization layer and
the encapsulation layer to define an emission area in the
display area; and

a second bank disposed on the routing wiring in the
bending area,

wherein the encapsulation layer covers a side surface of
the first bank adjacent to the wiring contact part.

9. The organic light emitting display apparatus of claim 8,

further comprising:

a first spacer disposed between the first bank and the
encapsulation layer; and

a second spacer disposed on the second bank,

wherein the encapsulation layer covers a side surface of
the first spacer adjacent to the wiring contact part.

10. The organic light emitting display apparatus of claim
9, further comprising:

a coating layer disposed on the second spacer.

11. The organic light emitting display apparatus of claim
10, wherein a neutral surface of the bending area is disposed
in the routing wiring.

12. The organic light emitting display apparatus of claim
11, wherein a thickness of the coating layer is configured to
adjust the neutral surface of the bending area to be centered
on the routing wiring for reducing stress on the routing
wiring.

13. The organic light emitting display apparatus of claim
1, wherein the routing wiring directly contacts an upper
surface of the planarization layer on opposite sides of the
contact hole in the wiring contact part.

14. The organic light emitting display apparatus of claim
1, further comprising:

an interlayer insulation layer disposed on the driving
wiring,

wherein the contact hole extends through the interlayer
insulation layer, and

wherein the routing wiring directly contacts an upper
surface of the interlayer insulation layer on opposite
sides of the contact hole in the wiring contact part.
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15. The organic light emitting display apparatus of claim
1, wherein a lowermost surface of the planarization layer
directly contacts an uppermost surface of the substrate in the
bending area,

wherein a side surface of the planarization layer directly
contacts the routing wiring in the bending area, and

wherein an uppermost surface of the planarization layer
directly contacts a lower surface of the routing wiring
in the bending area.

16. The organic light emitting display apparatus of claim

1, wherein the planarization layer is absent from the wiring
contact part, and

wherein the encapsulation layer overlaps with the routing
wiring in the contact part.

17. An organic light emitting display apparatus compris-

ing:

a substrate including a display area and a bending area;

a driving wiring in the display area and a thin film
transistor electrically connected to the driving wiring;

a planarization layer disposed in the display area;

a routing wiring disposed in the bending area, the routing
wiring being electrically connected to the driving wir-
mng;

a wiring contact part including a contact hole for electri-
cally connecting the driving wiring to the routing
wiring; and

an encapsulation layer covering the display area and the
wiring contact part,

wherein a portion of the planarization layer is disposed
between the routing wiring and the substrate in the
bending area.

18. The organic light emitting display apparatus of claim
17, wherein an upper surface of the portion of the planariza-
tion layer directly contacts a lower surface of the routing
wiring in the bending area, and

wherein a lower surface of the portion of the planarization
layer directly contacts an upper surface of the substrate
in the bending area.

19. The organic light emitting display apparatus of claim
17, wherein the routing wiring is disposed on opposite sides
of the contact hole in the wiring contact part.

20. An organic light emitting display apparatus compris-
ing:

a substrate including a display area and a bending area;

a pixel array layer including a driving wiring in the
display area, and a thin film transistor electrically
connected to the driving wiring;

a planarization layer disposed on the pixel array layer;

a light emitting device layer disposed on the planarization
layer, the light emitting device layer being electrically
connected to the thin film transistor;

a routing wiring disposed in the bending area, the routing
wiring being electrically connected to the driving wir-
mng;

a contact hole for electrically connecting the driving
wiring to the routing wiring; and

an encapsulation layer covering the light emitting device
layer,

wherein a portion of the planarization layer is disposed
between the routing wiring and the substrate in the
bending area, and

wherein a side surface of the portion of the planarization
layer directly contacts the routing wiring.
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