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(57) ABSTRACT

An organic light emitting display device is disclosed, which
enhances an adhesion between a substrate and a routing line
and minimizes a crack of the routing line. The organic light
emitting display device comprises a substrate having a
display area and a bending area; a routing line arranged on
the bending area of the substrate; and a lower layer formed
between the substrate and the routing line.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Republic of
Korea Patent Application No. 10-2017-0162454 filed on
Nov. 30, 2017, which is hereby incorporated by reference in
its entirety.

BACKGROUND

Technical Field

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

Description of the Related Art

[0003] With the advancement of the information age, a
demand for a display device for displaying an image has
been increased in various forms. Among display devices, an
organic light emitting display device is a self-light emitting
device, and has received attention as a next generation
display device owing to advantages such as a wide viewing
angle, an excellent contrast ratio and a fast response speed.
Recently, an organic light emitting display device of a
slimmer size has been realized. Particularly, a flexible
organic light emitting display device has many advantages
in that it is easy to carry and may be applied to various
shaped devices.

[0004] Since a flexible organic light emitting display
device includes a bending area that may a foldable substrate
and may reduce a bezel size by folding the substrate at the
bending area, an organic light emitting display device hav-
ing a narrow bezel may be realized. However, if bending is
increased, a buffer layer and an insulating layer, which are
vulnerable to stress, are broken, and a crack is generated in
a routing line, whereby a problem occurs with disconnec-
tion.

[0005] To solve the problem, when the buffer layer and the
insulating layer are removed from the bending area, the
bending of the flexible display may easily be performed but
problems occurs such as a film gap generated due to a low
adhesion between the routing line and the substrate.

SUMMARY

[0006] The present disclosure has been made in view of
the above problems, and it is an object of the present
disclosure to provide an organic light emitting display
device that enhances adhesion between a substrate and a
routing line and minimizes occurrence of cracks in the
routing line.

[0007] In accordance with an aspect of the present disclo-
sure, the above and other aspects can be accomplished by an
organic light emitting display device comprising a substrate
having a display area and a bending area; a routing line
arranged on the bending area of the substrate; and a lower
layer formed between the substrate and the routing line.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0008] The above and other objects, features and other
advantages of the present disclosure will be more clearly
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understood from the following detailed description taken in
conjunction with the accompanying drawings.

[0009] FIG. 1 is a plane view illustrating an organic light
emitting display device according to an embodiment of the
present disclosure.

[0010] FIG. 2 is a cross-sectional view illustrating the
organic light emitting display device of FIG. 1 being bent.
[0011] FIG. 3 is a cross-sectional view taken along line I-I'
of FIG. 1 according to the first embodiment of the present
disclosure;

[0012] FIG. 4isa cross-sectional view taken along line I-I'
of FIG. 1 according to the second embodiment of the present
disclosure.

[0013] FIG. 5isa cross-sectional view taken along line I-I'
of FIG. 1 according to the third embodiment of the present
disclosure.

[0014] FIG. 6is an enlarged view illustrating a structure of
an area where a routing line is formed in FIG. 5.

DETAILED DESCRIPTION DISCLOSURE

[0015] 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 scopes of
claims.

[0016] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing 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
the specification. In the following description, when the
detailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the impor-
tant point of the present disclosure, the detailed description
will be omitted.

[0017] In a case where ‘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 con-
trary.

[0018] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0019] In describing a positional relationship, for
example, when the positional relationship is described as
‘upon’, ‘above’, ‘below’, and ‘next to’, one or more portions
may be arranged between two other portions unless ‘just’ or
‘direct’ 1s used.

[0020] In describing a time relationship, for example,
when the temporal order is described as ‘after’, ‘subse-
quent’, ‘next’, and ‘before’, a case which is not continuous
may be included unless ‘just® or ‘direct’ is used.

[0021] 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
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a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0022] “A first horizontal-axis direction”, “a second hori-
zontal-axis direction” and “a vertical-axis direction” should
not be construed by a geometric relation only of a mutual
vertical relation, and may have broader directionality within
the range that elements of the present disclosure may act
functionally.

[0023] The term “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.
[0024] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined with each other, and may 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 carried out independently from
each other, or may be carried out together in co-dependent
relationship.

[0025] Hereinafter, the embodiments of the present dis-
closure of a multi-film and an organic light emitting display
device according to the present disclosure will be described
in detail with reference to the accompanying drawings.
Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0026] FIG. 1 is a plane view illustrating an organic light
emitting display device according to one embodiment of the
present disclosure, and FIG. 2 is a cross-sectional view
illustrating that an organic light emitting display device of
FIG. 1 is bent.

[0027] Referring to FIGS. 1 and 2, the organic light
emitting display device according to one embodiment of the
present disclosure includes a substrate 100, a pixel array
layer PL, a driver 300, and a circuit board 400.

[0028] The substrate 100 is a thin film transistor array
substrate, and may be made of a glass or plastic material.
The substrate 100 includes a display area AA and a non-
display area [A.

[0029] The display area AA is provided at the middle
portions excluding an edge portion of the substrate 100. The
display area AA may be defined as an area where a pixel
array layer PL for displaying an image is arranged.

[0030] The non-display area 1A is provided at the circum-
ference portions excluding the display area AA provided in
the substrate 100, and may be defined as the edge portions
of the substrate 100 surrounding the display area AA. The
non-display area IA is in the periphery outside the display
area AA, does not display an image unlike the display area
AA, and includes a bending area BA connected with the
driver 300.

[0031] The bending area BA is an area arranged within the
non-display area IA, and is an area where a routing line 210
for connecting the driver 300 with the pixel array layer PL
is arranged. The bending area BA is an area provided to fold
a part of the non-display area IA in one direction, and serves
to reduce a bezel of the organic light emitting display device
according to the present disclosure. The bending area BA
has a structure for facilitating bending, which will be
described later.
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[0032] The pixel array layer PL is provided on the display
area AA of the substrate 100. The pixel array layer PL is
connected with the driver 300 through the routing line 210,
and displays an image by receiving image data supplied
from a display driving system. A detailed structure of the
pixel array layer PL will be described later.

[0033] The driver 300 is connected to a pad portion
provided in the non-display area 1A of the substrate 100, and
displays an image corresponding to the image data supplied
from the display driving system. The driver 300 includes a
driving circuit 310, and may be a chip on film structure. For
example, the driver 300 may comprise a flexible film, a
driving circuit 310 on the flexible film, and a plurality of
driving terminals arranged at one edge of the flexible film.

[0034] The circuit board 400 is electrically connected with
the driver 300. The circuit board 400 serves to transfer
signals and power sources between elements of the driver
300. The circuit board 400 may be a printed circuit board
having flexibility.

[0035] Referring to FIG. 2 again, the substrate 100 may
fold at the bending area BA in one direction. In this case, a
bending line BL may be arranged at an interval spaced apart
from the edge of the pixel array layer PL formed on the
substrate 100. The bending line BL may be a line for folding
the substrate 100. The organic light emitting display device
according to the present disclosure has a minimized bezel as
the bending line BL is arranged to adjoin the edge of the
pixel array layer PL. The non-display area shown in front of
the display is defined as the bezel. The bending area BA
including the non-display area 1A is not shown in front of the
display. As the bending line BL is getting closer to the edge
of the pixel area layer PL, the area of bezel is getting smaller.

[0036] FIG. 3isa cross-sectional view taken along line I-I'
of FIG. 1 according to the first embodiment of the present
disclosure.

[0037] Referring to FIG. 3, the organic light emitting
display device according to the first embodiment includes a
substrate 100, a pixel array layer PL, a routing line 210, a
lower layer 205, and a second planarization layer 1305.

[0038] The substrate 100 is a thin film transistor array
substrate, and may be made of a glass or plastic material.
The substrate 100 includes a display area AA and a bending
area BA.

[0039] The pixel array layer PL is provided on the display
area AA. The pixel array layer PL includes a buffer layer
105, a thin film transistor 120, a first planarization layer
130q, a bank layer 140, a light emitting diode layer 150, and
an encapsulation layer 160.

[0040] The buffer layer 105 is provided on the display area
AA of the substrate 100. The buffer layer 105 serves to
prevent water from being permeated into the pixel array
layer PL. The buffer layer 105 may be made of, but not
limited to, an inorganic insulating material, for example,
Si02 (silicon dioxide), SiNx (silicon nitride), or multiple
layer of SiO2 and SiNx.

[0041] The thin film transistor 120 is provided on the
buffer layer 105. The thin film transistor 120 controls the
amount of a current flowing from the driver 300 to the light
emitting diode. To this end, the thin film transistor 120
includes a gate electrode, a drain electrode, and a source
electrode. The thin film transistor 120 may drive the light
emitting diode to emit light at the brightness proportional to
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a data signal supplied from a data line by controlling a data
current flowing from the driver 300 to the light emitting
diode.

[0042] The thin film transistor 120 may include an insu-
lating layer 110 covering the gate electrode. The insulating
layer 110 may be made of a single layer or multiple layers
of an inorganic material, for example, SiOx (silicon oxide),
SiNx (silicon nitride), etc.

[0043] The first planarization layer 130« is provided on
the display area AA of the substrate 100 to cover the thin film
transistor 120. The first planarization layer 130a provides a
planarization surface on the thin film transistor 120 while
protecting the thin film transistor 120. The first planarization
layer 130a may be made of an organic material such as
benzocyclobutene and photo acryl, but may preferably be
made of a photo acrylic material for convenient of process-
ing.

[0044] The bank layer 140 is provided on the first pla-
narization layer 130a to define an opening area. The bank
layer 140 may include an organic material such as benzo-
cyclobutadiene, acryl, or polyimide. Additionally, the bank
layer 140 may be formed of a photoresist material contain-
ing a black pigment. In this case, the bank layer 140 serves
as a light-shielding member (or black matrix).

[0045] The light emitting diode layer 150 emits light in
accordance with the data signal supplied from the thin film
transistor. The light emitted from the light emitting diode
layer 150 is extracted to the outside by passing through the
substrate 100. The light emitting diode layer 150 may
include a first electrode E1 connected to the thin film
transistor, a light emitting layer EL formed on the first
electrode E1, and a second electrode E2 formed on the light
emitting layer EL.

[0046] The first electrode E1 is an anode electrode, and is
provided on the first planarization layer 130a in a patterned
shape. The first electrode E1 receives the data current output
from the thin film transistor by being electrically connected
with source/drain electrodes of the thin film transistor
through a contact hole provided in the first planarization
layer 130a. The first electrode E1 may be made of a metal
material having high reflectivity, and for example, may
include, but is not limited to, a material such as Au, Ag, Al,
Mo, Mg, or their alloy.

[0047] The light emitting layer EL is provided on the first
electrode E1 of the opening area defined by the bank layer
140. The light emitting layer EL may include a hole injecting
layer, a hole transporting layer, an organic light emitting
layer, an electron transporting layer, and an electron inject-
ing layer, which are sequentially deposited on the first
electrode E1. In this case, one or more of the hole injecting
layer, the hole transporting layer, the electron transporting
layer and the electron injecting layer may be omitted. Also,
the light emitting layer EL may further include at least one
function layer for controlling electrons and/or holes injected
into the organic light emitting layer.

[0048] The second electrode E2 is provided on the sub-
strate 100 to cover the light emitting layer EL, and the bank
layer 140, and is connected with the light emitting layer EL.
The second electrode may be defined as a cathode electrode
or a common electrode (which is commonly connected to all
light emitting diodes) in accordance with a direction of a
current flowing to the light emitting layer EL. The second
electrode E2 receives a cathode power source supplied from
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the driver 300. In this case, the cathode power source may
be a ground voltage or a direct current voltage having a
predetermined level.

[0049] The second electrode E2 may be made of a trans-
parent metal material having high light transmittance. For
example, the second electrode E2 may include ITO (indium
tin oxide), IZO (indium zinc oxide), IZTO (indium zinc tin
oxide), ICO (indium cesium oxide) or IWO (indium tung-
sten oxide), which is a transparent conductive material such
as TCO (transparent conductive oxide). Selectively, in this
embodiment, to minimize damage of the light emitting layer
EL due to a process temperature when the second electrode
E2 is formed, the second electrode E2 may be formed of an
amorphous transparent conductive material by a low tem-
perature metal deposition process having a process tempera-
ture less than 100° C. That is, when the second electrode E2
is formed of a crystalline transparent conductive material, a
problem occurs in that the light emitting layer EL is dam-
aged by a high temperature heat treatment process per-
formed for the second electrode E2 to obtain a low resistance
value. Therefore, it is preferable that the second electrode E2
is formed of an amorphous transparent conductive material
by a low pressure metal deposition process.

[0050] The encapsulation layer 160 is provided on the
light emitting diode layer 150 to protect the light emitting
layer EL which is vulnerable to external water or oxygen by
preventing water from permeating into the light emitting
layer EL. That is, the encapsulation layer 160 is provided on
the substrate 100 to cover the second electrode E2. The
encapsulation layer 160 may be formed of an inorganic layer
or organic layer, or may be formed of a multi-layered
structure in which the inorganic layer and the organic layer
are deposited alternately.

[0051] The routing line 210 is provided on the bending
area BA of the substrate 100. The routing line 210 serves to
electrically connect the driver 300 with the pixel array layer
PL, and may be formed of a metal line. The routing line 210
may be formed of a linear metal line to have a fine pattern
corresponding to UHD (Ultra High Density) design of the
organic light emitting display device. Since the routing line
210 should transmit a data signal to the pixel array layer PL
within a limited space, a line width and a line interval may
be 2 um to 4 um.

[0052] The lower layer 205 is provided on the bending
area BA of the substrate 100. The lower layer 205 is formed
between the substrate 100 and the routing line 210. The
lower layer 205 may be made of, but not limited to, an
inorganic insulating material, for example, SiO2 (silicon
dioxide), SiNx (silicon nitride), or a multiple layers of SiO2
and SiNx. The lower layer 205 serves to prevent water from
being permeated into the routing line 210.

[0053] The lower layer 205 may enhance adhesion
between the substrate 100 and the routing line 210. The
substrate 100 may be formed of a plastic based material
having nitrogen. At this time, since nitrogen does not have
a good adhesion with the routing line 210 made of a metal
material, a problem occurs in that decoupling may occur
during a later process. However, the lower layer 205 is
formed of an inorganic insulating material such as Si02 and
SiNx, and the inorganic insulating material has a good
adhesion with nitrogen and also has a good adhesion with
the routing line 210 made of a metal material. Since the
lower layer 205 is interposed between the substrate 100 and
the routing line 210, the substrate 100 is indirectly coupled
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with the routing line 210 through the lower layer 205 formed
on the substrate 100, and adhesion may be enhanced.
[0054] The lower layer 205 is formed such that its front
surface (or upper surface) is overlapped (or contacted) with
a rear surface (or lower surface) of the routing line 210.
When the lower layer 205 is formed to be provided on an
entire surface of the bending area BA, a crack may be
generated in the lower layer 205 by stress applied to the
lower layer 205 during bending. In the organic light emitting
display device according to the present disclosure, since the
lower layer 205 is formed in an area overlapped with the
routing line 210 and not on the entire surface of the bending
area BA, but in a patterned shape, relatively less stress is
applied to the lower layer 205, and a crack may be prevented
from being generated in the lower layer 205 during the
bending process.

[0055] The lower layer 205 may be formed to have the
same width as that of the routing line 210. Since the lower
layer 205 is formed of an inorganic insulating material, a
crack may be generated by external impact. In the organic
light emitting display device according to the present dis-
closure, since the lower layer 205 is formed to have the same
width as that of the routing line 210, the upper portion of the
lower layer 205 is overlapped with the routing line 210. In
this case, since the routing line 210 is formed of a metal
material, the routing line 210 easily tolerates external impact
and serves as a buffering member that absorbs impact
applied to the lower layer 205, whereby a crack may be
prevented from being generated in the lower layer 205.
[0056] In the organic light emitting display device accord-
ing to the present disclosure, since the lower layer 205 is
formed in only the area overlapped with the routing line 210,
impact applied to the lower layer 205 may be absorbed by
the routing line 210, and a disconnection of the routing line
210, which is caused by a crack generated in the lower layer
205, may be avoided. Also, the lower layer 205 is formed of
an inorganic insulating material that may enhance adhesion
between the substrate 100 and the routing line 210. There-
fore, a peeling-off of the routing line 210 caused by bad
adhesion when the routing line 210 is formed on the sub-
strate 100 may be prevented.

[0057] The second planarization layer 1305 is provided to
cover the routing line 210. The second planarization layer
1305 provides a planarization surface on the routing line 210
while protecting the routing line 210. The second planariza-
tion layer 1305 according to one embodiment is made of the
same organic material as that of the first planarization layer
130a, and is patterned during a deposition process for
forming the first planarization layer 130a and thus formed
together with the first planarization layer 130aq.

[0058] The second planarization layer 1305 may prevent a
crack from being generated during bending by providing a
planarization surface on the routing line 210. Since the
routing line 210 is formed to be spaced apart from another
routing line 210, a step difference is generated in the bending
area BA due to formation of the routing line 210, whereby
stress generated during bending may be increased. Since the
second planarization layer 1305 provides the planarization
surface on the routing line 210, the step difference may be
prevented from being generated in the bending area BA and
a crack may be prevented from being generated in the
bending area BA.

[0059] The second planarization layer 1305 is formed to
cover the upper surface and the side surface (or side wall) of
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the lower layer 205, and is formed to be directly in contact
with the substrate 100 in the area where the lower layer 205
and the routing line 210 are not formed. Since the lower
layer 205 is formed to have the same width as that of the
routing line 210 without being provided on the entire surface
of the bending area BA, some areas of the bending area,
where the lower layer 205 and the routing line 210 are not
formed, are covered by the second planarization layer 1305.
The second planarization layer 1305 may be formed of a
material, which may prevent water permeation from occur-
ring, to protect the routing line 210 from external water or
particles.

[0060] FIG. 4isa cross-sectional view taken along line I-I'
of FIG. 1 according to the second embodiment of the present
disclosure. FIG. 4 corresponds to a structure that a width of
the lower layer is different from that of FIG. 3, and thus a
description repeated with FIG. 3 will be omitted.

[0061] Referring to FIG. 4, the lower layer 205 may be
formed to have a width smaller than that of the routing line
210.

[0062] Since the lower layer 205 is formed of an inorganic
insulating material, the lower layer 205 may be vulnerable
to stress and a crack may be generated in the lower layer 205
by external impact. In the embodiment illustrated in FIG. 4,
since the routing line 210 is formed of a metal material, the
routing line 210 may serve as a buffering member that is
easy to tolerate external impact and absorbs impact applied
to the lower layer 205. Since the lower layer 205 is formed
to have a width smaller than that of the routing line 210, the
routing line 210 may primarily absorb impact transferred
from the side. When the lower layer 205 is formed to have
a width smaller than that of the routing line 210 as above,
since the routing line 210 may absorb impact transferred
from the side as well as impact transferred up and down, a
crack may be prevented from being generated in the lower
layer 205.

[0063] FIG. 5isa cross-sectional view taken along line I-I'
of FIG. 1 according to the third embodiment of the present
disclosure, and FIG. 6 is an enlarged view illustrating a
structure of an area where a routing line is formed in FIG.
5. FIG. 5 relates to a structure where a micro-coating layer
is added to a structure of FIG. 4, and thus a description
describing features already discussed from FIG. 4 may be
omitted.

[0064] Referring to FIGS. 5 and 6, the organic light
emitting display device according to the third embodiment
of the present disclosure includes a routing line 210, and a
micro-coating layer 220.

[0065] The routing line 210 is provided on the bending
area BA of the substrate 100. The routing line 210 includes
a first metal 210a, a second metal 2105 and a third metal
210c.

[0066] The first metal 210a is provided to be directly in
contact with the lower layer 205 at the lowest portion of the
routing line 210. The first metal 210a may be formed of a
metal such as Ti having high strength, and may protect the
routing line 210 from external impact.

[0067] The second metal 2105 is provided on the first
metal 210a. The second metal 2105 may be formed of a
metal such as Al having good ductility and flexibility. The
second metal 2105 is formed to be thicker than the first metal
210a and the third metal 210c.

[0068] The third metal 210c is provided on the second
metal 2105. The third metal 210¢ may be formed of the same
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material as that of the first metal 210z to protect the routing
line 210 from external impact, and is preferably formed of
the same thickness as that of the first metal 210a.

[0069] The micro-coating layer 220 is provided on the
entire surface of the bending area BA of the substrate 100 to
cover the second planarization layer 1305. The micro-
coating layer 220 may be provided as a photo-hardening
resin, and may be coated on target areas of the organic light
emitting display device according to the present disclosure.
In this respect, the micro-coating layer 220 may be coated on
the entire surface of the bending areca BA.

[0070] The micro-coating layer 220 may be coated at a
predetermined thickness to adjust the position of a neutral
plane NP at the bending area BA of the substrate 100 in the
organic light emitting display device according to the pres-
ent disclosure. In detail, in the organic light emitting display
device, the neutral plane NP of the bending area BA may be
adjusted to be disposed on the routing line 210. One surface
of the substrate 100 is stretched and the other surface is
shrunk as the substrate 100 is bent. At this time, the surface
which is neither stretched nor shrunk, and which is defined
at the center of the substrate 100, is defined as the middle
plane or the neutral plane. In this case, the neutral plane NP
is formed or defined on the bending area BA of the organic
light emitting display device.

[0071] For example, as the micro-coating layer 220 is
thickly coated, the neutral plane NP ascends toward the
upper portion from the substrate 100, whereby the neutral
plane NP may be arranged at(on or in) the routing line 210.
Since the routing line 210 is formed of a metal material, the
routing line 210 is vulnerable to bending stress generated
during bending, whereby disconnection may be occurred. In
this case, when the neutral plane NP is arranged at the
routing line 210, bending stress applied to the routing line
210 is minimized, because the neutral plane NP is neither
stretched nor shrunk. Therefore, a disconnection defect on
the routing line 210 does not occur. As a result, the extreme
bending of the organic light emitting display device may be
acquired and a narrow bezel may be realized.

[0072] Also, the neutral plane NP may be arranged in the
second metal 2105 even within the routing line 210. The
second metal 2105 is formed of a material having high
ductility, and serves to transmit a data signal to the pixel
array layer PL. Since the second metal 2106 is a direct factor
that may cause disconnection, it is favorable for situations of
extreme bending that the neutral plane NP is arranged at (on
or in) the second metal 2105.

[0073] In the organic light emitting display device accord-
ing to the present disclosure, the micro-coating layer 220
may be formed on the bending area BA to adjust the neutral
plane NP of the bending area BA. Therefore, stress applied
to the bending area BA may be suppressed to enable extreme
bending.

[0074] As described above, according to the present dis-
closure, the following effects and advantages may be
obtained.

[0075] The organic light emitting display device accord-
ing to the present disclosure may prevent a defect from a
film gap between the substrate and the routing line from
being generated while facilitating bending.

[0076] In addition to the effects of the present disclosure
as mentioned above, additional advantages and features of
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the present disclosure will be clearly understood by those
skilled in the art from the above description of the present
disclosure.

[0077] Itwill be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described embodiments and the accompanying draw-
ings and that various substitutions, modifications, and varia-
tions can be made in the present disclosure without depart-
ing from the spirit or scope of the disclosures. Consequently,
the scope of the present disclosure is defined by the accom-
panying claims, and it is intended that all variations or
modifications derived from the meaning, scope, and equiva-
lent concept of the claims fall within the scope of the present
disclosure.

[0078] The various embodiments described above can be
combined to provide further embodiments. Aspects of the
embodiments can be modified, if necessary to employ con-
cepts of the various patents, applications and publications to
provide yet further embodiments.

[0079] 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 device comprising:

a substrate having a display area and a bending area;

a routing line arranged on the bending area of the sub-

strate; and

a lower layer formed between the substrate and the

routing line,

wherein the lower layer has a front surface overlapped

with a rear surface of the routing line.

2. The organic light emitting display device according to
claim 1, wherein the lower layer has a same width as that of
the routing line.

3. The organic light emitting display device according to
claim 1, wherein the lower layer has a width smaller than a
width of the routing line.

4. The organic light emitting display device according to
claim 1, wherein the lower layer includes an inorganic
insulating material.

5. The organic light emitting display device according to
claim 1, further comprising:

a pixel array layer provided on the display area of the

substrate,

wherein the pixel array layer includes:

a thin film transistor for controlling a data current flowing

to a light emitting diode;

a first planarization layer for covering the thin film

transistor;

a light emitting diode layer provided on the first planariza-

tion layer and connected to the thin film transistor; and
an encapsulation layer for covering the light emitting
diode layer.

6. The organic light emitting display device according to
claim 5, further comprising a second planarization layer for
covering a side surface of the lower layer and the routing
line, wherein the first planarization layer and the second
planarization layer are formed of a same material.
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7. The organic light emitting display device according to
claim 6, wherein the second planarization layer is directly in
contact with the substrate.

8. The organic light emitting display device according to
claim 6, further comprising a micro-coating layer provided
on the second planarization layer.

9. The organic light emitting display device according to
claim 8, wherein a neutral plane of the bending area is
arranged at the routing line.

10. The organic light emitting display device according to
claim 8, wherein a neutral plane of the bending area is
arranged on or in the routing line.

11. The organic light emitting display device according to
claim 9, wherein the routing line includes:

a first metal on the substrate;

a second metal on the first metal; and

a third metal on the second metal,

wherein the neutral plane is arranged at the second metal.
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