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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2017-0097342 filed on Jul. 31, 2017
and U.S. patent application Ser. No. 16/040,239 filed Jul. 19,
2018, which are both hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

Technical Field

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

Description of the Related Art

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

[0004] Since the flexible organic light emitting display
device includes a bending area that may fold a substrate and
may reduce a bezel size by folding the substrate at the
bending area, the flexible organic light emitting display
device may be realized as an organic light emitting display
device having a narrow bezel.

[0005] However, as a bending level is increased to have a
narrower bezel, problems occur in that an inorganic film
included in the bending area may be broken due to vulner-
ability to stress, and breaking occurs due to a crack genet-
ated in a routing line of the bending area.

BRIEF SUMMARY

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

[0007] An advantage of the present disclosure is to pro-
vide an organic light emitting display device that removes an
inorganic film from a bending area and minimizes a crack of
a routing line to enable an extreme bending.

[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 objects and other advantages and
in accordance with the purpose of the disclosure, as embod-
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ied and broadly described herein, there is provided an
organic light emitting display device comprising a substrate
having a display area and a bending area; a display assembly
provided on a display area of the substrate; a routing line
arranged on the bending area of the substrate and connected
to the display assembly; and an organic layer provided on
the bending area of the substrate, covering the routing line,
wherein the bending area of the substrate has only the
routing line and the organic layer.

[0010] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS 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 embodiment(s) of the disclosure and together with
the description serve to explain the principle of the disclo-
sure. In the drawings:

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

[0013] FIG. 2 is a cross-sectional view illustrating that an
organic light emitting display device of FIG. 1 is folded;
[0014] FIG. 3 is a cross-sectional view taken along the
folded line I-I' of FIG. 1, illustrating an organic light
emitting display device according to one embodiment of the
present disclosure;

[0015] FIG. 4 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure, wherein a structure of
a bending area is enlarged in an organic light emitting
display device shown in FIG. 3;

[0016] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure, wherein a structure of
a substrate is varied from an organic light emitting display
device shown in FIG. 3; and

[0017] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure, wherein a lower film
is additionally provided in an organic light emitting display
device shown in FIG. 4.

DETAILED DESCRIPTION

[0018] 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.

[0019] 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
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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.

[0020] 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. If the term, “only” is used, then it means no other parts
or structures are present.

[0021] In construing an element, the element is construed
as including a tolerance or an error range, even if there is no
explicit description.

[0022] In describing a position relationship, for example,
when the position relationship is described as ‘upon~’,
‘above~’, ‘below~’, and ‘next to~’, one or more parts may
be arranged between two other parts unless ‘just’ or ‘direct’
is used.

[0023] 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 con-
tinuous may be included unless ‘just’ or ‘direct’ is used.
[0024] Tt 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.

[0025] “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.

[0026] 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.
[0027] 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.

[0028] Hereinafter, the preferred embodiments of the pres-
ent 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.

[0029] FIG. 1 is a plane view illustrating an organic light
emitting display device according to one embodiment of the
present disclosure in the unfolded position and FIG. 2 is a
cross-sectional view illustrating that an organic light emit-
ting display device of FIG. 1 after it is folded.
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[0030] Referring to FIGS. 1 and 2, the organic light
emitting display device according to one embodiment of the
present disclosure comprises a substrate 100, a display
assembly AP, a driver 300, and a circuit board 400.

[0031] The substrate 100 is a thin film transistor array
substrate, and may be made of a glass or plastic material.
The substrate 100 according to one embodiment includes a
display areca AA and a non-display area IA.

[0032] Thedisplay area AA is provided at a part other than
edge parts of the substrate 100. The display area AA may be
defined as an area where a display assembly AP for display-
ing an image is arranged.

[0033] The non-display area 1A is provided at a part other
than the display area AA provided in the substrate 100, and
may be defined as the edge parts of the substrate 100
surrounding the display area AA. The non-display area IA is
in the periphery outside the display area AA, and an image
is not displayed on the non-display area IA unlike the display
area AA. The non-display area IA includes a bending area
BA connected with the driver 300.

[0034] The bending area BA is an area arranged in the
non-display area A, and is an area where a routing line 210
for connecting the driver 300 with the display assembly AP
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. An element for facili-
tating bending is arranged in the bending area BA according
to one embodiment, and its detailed structure will be
described later.

[0035] Thedisplay assembly AP is provided on the display
area AA of the substrate 100. The display assembly AP
according to one embodiment is connected with the driver
300 through the routing line 210, and displays an image by
receiving image data supplied from a display driving sys-
tem. A detailed structure of the display assembly AP will be
described later.

[0036] The driver 300 is connected to a pad part 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 on the display area AA. The driver
300 according to one embodiment includes a driving circuit,
and may be a chip on film structure. For example, the driver
300 includes a flexible film, a driving IC(302) arranged on
the flexible film, and a plurality of driving terminals
arranged at one edge of the flexible film.

[0037] The circuit board 400 is electrically connected with
the driver 300. The circuit board 400 according to one
embodiment serves to transfer a signal and power between
elements of the driver 300. The circuit board 400 may be a
printed circuit board having flexibility.

[0038] Referring to FIG. 2 again, the bending area BA of
the substrate 100 may be folded in one direction. In detail,
abending line BL may be arranged at a distance spaced apart
from the edges of the display assembly AP formed on the
substrate 100. The bending line BL may be a line for folding
the substrate 100. As the bending line BL is arranged to
adjoin the edges of the display assembly AP, a bezel of the
organic light emitting display device may be minimized.
[0039] FIG. 3isa cross-sectional view taken along line I-I'
of FIG. 1, illustrating an organic light emitting display
device according to one embodiment of the present disclo-
sure, and FIG. 4 is a cross-sectional view illustrating an
organic light emitting display device according to one
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embodiment of the present disclosure, wherein a structure of
a bending area is enlarged in an organic light emitting
display device shown in FIG. 3.

[0040] Referring to FIGS. 3 and 4, the organic light
emitting display device according to on embodiment
includes a substrate 100, a display assembly AP, a routing
line 210, and an organic layer OL.

[0041] The substrate 100 is a thin film transistor array
substrate, and may be made of a glass or plastic material.
The substrate 100 according to one embodiment includes a
display area AA and a bending area BA. The substrate 100
may be formed to have the same thickness on the display
area AA and the bending area BA.

[0042] The display assembly AP is provided on the display
area AA of the substrate 100. The display assembly AP
according to one embodiment includes a buffer layer 105, a
thin film transistor 120, a first planarization layer 130qa, a
first bank layer 140a, a first pacer 150q, a first electrode E1,
a light emitting layer EL, a second electrode E2, and an
encapsulation layer 160.

[0043] Thebuffer layer 105 is provided on the display area
AA of the substrate 100. The buffer layer 105 according to
one embodiment serves to prevent water from being perme-
ated into the display assembly AP. The buffer layer 105 may
be made of, but not limited to, an inorganic insulating
material, for example, a silicon dioxide (Si0,), a silicon
nitride (SiNx) or a multi-layered layer of SiO, and SiNx.
[0044] 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 layer EL. 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 allow a light
emitting diode formed in the light emitting layer EL to emit
light at brightness proportional to a data signal supplied
from a data line by controlling a data current flowing from
the driver 300 to the light emitting layer EL.

[0045] The thin film transistor 120 according to one
embodiment may include a gate insulating layer 110 for
covering a gate electrode. The gate insulating layer 110 may
include a single layer or a plurality of layers made of an
inorganic material, and may be made of a silicon oxide
(Si0x), a silicon nitride (SiNx), etc.

[0046] The first planarization layer 130a is provided in the
display areca 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 according to one embodiment may be made of an
organic material such as benzocyclobutene and photo acryl,
but may preferably be made of a photo acrylic material for
convenience of process.

[0047] The first bank layer 140a is provided on the first
planarization layer 130a to cover edge parts of the first
electrode F1 and the thin film transistor 120, thereby defin-
ing an opening area which forms a light emitting area. The
first bank layer 140a according to one embodiment may
include an organic material such as benzocyclobutadiene,
acryl and polyimide. Additionally, the first bank layer 140a
may be formed of a photoresist material containing a black
pigment. In this case, the first bank layer 140a serves as a
light-shielding member (or black matrix).

[0048] The first spacer 1504 is provided at edge parts of
the first bank layer 140a. The first spacer 150a is provided
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to prevent a dark spot defect from occurring due to a contact
between a mask and the first electrode E1 during a deposi-
tion process of the light emitting layer EL. The mask has a
sagging part which may be in contact with the first electrode
E1. The first spacer 150a according to one embodiment may
be provided on the first bank layer 140a to allow the mask
to be spaced apart from the first electrode El. Therefore,
since the mask and the first electrode E1 are not in contact
with each other, a dark spot defect may be prevented from
occurring.

[0049] The first electrode E1 is an anode electrode, and is
provided on the first planarization layer 130q in a pattern
shape. The first electrode E1 according to one embodiment
is electrically connected with the source electrode of the thin
film transistor through a contact hole provided in the first
planarization layer 130a to receive a data current output
from the thin film transistor. 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 and Mg, or their alloy.

[0050] The light emitting layer EL is provided on the first
electrode E1 of the opening area defined by the first bank
layer 140a. The light emitting layer EL according to one
embodiment may include a hole injecting layer. a hole
transporting layer, an organic light emitting layer, an elec-
tron transporting layer, and an electron injecting layer. In
this case, the one or two 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.

[0051] The second electrode E2 is provided on the sub-
strate 100 to cover the light emitting layer EL and the first
bank layer 140q, and is commonly connected with the light
emitting layer EL. The second electrode E2 may be defined
as a cathode electrode or common electrode in accordance
with a direction of a current flowing to the light emitting
layer EL. The second electrode F2 receives a cathode power
supply provided from the driver 300. In this case, the
cathode power supply may be a ground voltage or a direct
current voltage having a predetermined level.

[0052] The second electrode E2 according to one embodi-
ment may be made of a transparent 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 tungsten oxide), which is a trans-
parent conductive material such as TCO (transparent con-
ductive 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 temperature metal
deposition process having a process temperature less than
100° C. That is, if the second electrode E2 is formed of a
crystalline transparent conductive material, a problem
occurs in that the light emitting layer EL is damaged by a
high temperature heat treatment process performed for the
second electrode E2 to obtain a low resistance value. There-
fore, it is preferable that the second electrode E2 is formed
of an amorphous transparent conductive material by a low
pressure metal deposition process.



US 2020/0119118 Al

[0053] The encapsulation layer 160 is provided on the
light emitting layer EL to protect the light emitting layer EL
vulnerable to external water or oxygen by preventing water
from being permeated 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 according to one embodiment 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.

[0054] The routing line 210 is provided on the bending
area BA of the substrate 100. The routing line 210 according
to one embodiment serves to electrically connect the driver
300 with the display assembly AP, and may be formed of a
metal line.

[0055] The routing line 210 according to one embodiment
may be formed of a linear metal line to have a fine pattern
due to UHD design of the organic light emitting display
device. Since the routing line 210 should transmit a data
signal to the display assembly AP within a limited space, a
line width and a line interval may be formed to have a range
from 2 pm to 4 um.

[0056] The routing line 210 according to one embodiment
includes a first metal layer 212, a second metal layer 214,
and a third metal layer 216.

[0057] The first metal layer 212 is provided at the lowest
part of the routing line 210 in direct contact with the
substrate 100. The first metal layer 212 according to one
embodiment may be formed of a metal, such as Ti, which
has high solidity as compared to aluminum, and therefore
may protect the routing line 210 from external impact.
[0058] The second metal layer 214 is provided on the first
metal layer 212. The second metal layer 214 according to
one embodiment may be formed of a metal, such as Al,
which has good malleability and ductility. The second metal
layer 214 is formed to have a thickness thicker than the first
metal layer 212 and the third metal layer 216. Note that FIG.
4 is not to scale for the thickness of the layers 100, 212, 214
and 216. In a preferred embodiment, layer 214 will be
measureable thicker than layers 212 or 216. Since layer 214
is more malleable and ductile than layer 212, it can be made
thicker, in some cases, more than twice as thick. Substrate
100 may also be thicker than each of the layers 212, 214,
216, and in some cases, thicker than the combination of all
these layers 210, see for example FIGS. 2 and 3, which are
drawn having a different relative scale.

[0059] The third metal layer 216 is provided on the second
metal layer 214. The third metal layer 216 according to one
embodiment may be formed of the same material as that of
the first metal layer 212 to protect the routing line 210 from
external impact, and is preferably formed at the same
thickness as that of the first metal layer 212.

[0060] The organic layer OL is provided on the bending
area BA of the substrate 100 to cover the routing line 210.
The organic layer OL according to one embodiment is
formed of only an organic material that may be deposited
during a deposition process of the display area AA of the
substrate 100. The organic layer OL includes a second
planarization layer 1304, a second bank layer 1404, a second
spacer 1505, and a micro-coating layer 230.

[0061] The second planarization layer 130 is provided at
the lowest part of the organic layer OL to cover the routing
line 210. The second planarization layer 1305 provides a
planarization surface on the routing line 210 while protect-
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ing the routing line 210. The second planarization layer 1305
according to one embodiment is made of the same organic
material as that of the first planarization layer 130qa, and is
patterned during a deposition process for forming the first
planarization layer 130a and thus formed together with the
first planarization layer 130a.

[0062] The second bank layer 1405 is provided on the
second planarization layer 1305. The second bank layer
1405 according to one embodiment is made of the same
organic material as that of the first bank layer 140a, and is
patterned during a deposition process for forming the first
bank layer 140a and thus formed together with the first bank
layer 140a.

[0063] The second spacer 1505 is provided on the second
bank layer 1405. The second spacer 1505 according to one
embodiment is made of the same organic material as that of
the first spacer 150q, and is patterned during a deposition
process for forming the first spacer 150a and thus formed
together with the first spacer 150a.

[0064] The micro-coating layer 230 is provided on the
entire surface of the bending area BA of the substrate 100 to
cover the second spacer 1505. The micro-coating layer 230
according to one embodiment may be made of a photo-
hardening resin, and may be coated on target areas of the
organic light emitting display device according to the pres-
ent disclosure. In this respect, the micro-coating layer 230
may be coated on the entire surface of the bending area BA.
[0065] The micro-coating layer 230 according to one
embodiment may be coated at a predetermined thickness to
control a neutral plane NP of a part formed on the bending
area BA of the substrate 100 in the organic light emitting
display device according to this embodiment. In more detail,
the neutral plane NP in the bending area BA of the organic
light emitting display device may be controlled to be
arranged on the routing line 210 by the micro-coating layer
230.

[0066] The substrate 100 is stretched at one side and
shrunk at the other side an amount based on its relative
location as a plane as the substrate 100 is bent. When the
entire structure is bent, a neutral plane NP is present
throughout the bend. The NP is that plane which is neither
stretched or shrunk when the entire substrate structure 100
is bent. Namely, it suffers no elastic deformation. Herein-
after, the neutral plane NP means a neutral plane NP of a part
formed in the bending area BA of the substrate 100 in the
organic light emitting display device according to this
embodiment. In the organic light emitting display device
according to one embodiment, the organic layer OL may be
formed on the bending area BA to control the location of the
neutral plane NP. For example, as the micro-coating layer
230 is coated thickly, the neutral plane NP ascends toward
the upper part of the substrate and then may be arranged on
the routing line 210. As the second spacer 1505 is formed on
the bending area BA, the neutral plane NP ascends by
increasing the thickness of the second spacer 1505, whereby
the neutral plane NP may be arranged to be located on an
area more vulnerable to stress even on the routing line 210.
[0067] The thickness of spacer layer 1505 and the micro-
coating layer 230 are selected to place the NP at a selected
location in the routing line 210. If the neutral plane NP is
arranged to be in the routing line 210, this will result in that
particular plane in the routing line 210 not being compressed
or stretched at all when the substrate 100 is bent. In addition,
the entire routing line will be very close to the NP, some
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parts just slightly above it and some parts just slightly below
it, so the entire routing line 210 will undergo very little
compression or stretching when the substrate 100 is folded.
The routing line 210 is therefore subjected to bending stress
within a minimum range and the stress may be minimized,
a crack is not generated in routing line 210, even in the case
of an extreme bending, whereby the organic light emitting
display device may have a narrower bezel.

[0068] In this way, the routing line 210 and the organic
layer OL are only formed on the bending area BA of the
substrate 100, and no inorganic film is formed thereon. Since
the inorganic film is vulnerable to stress to increase a
bending level, the inorganic film is easily broken, whereby
there is a difficulty in that the organic light emitting display
device has a narrower bezel. On the other hand, since the
organic light emitting display device according to the pres-
ent disclosure has a structure in which an inorganic film is
completely removed from the bending area, the organic light
emitting display device of the present disclosure may have
a narrower bezel because a crack is not generated even in
case of an extreme bending.

[0069] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure, wherein a structure of
a substrate is varied from an organic light emitting display
device shown in FIG. 3.

[0070] Referring to FIG. 5, the organic light emitting
display device according to one embodiment of the present
disclosure includes a concave part 220 arranged on the
bending area BA of the substrate 100 and concavely formed
from the substrate 100. Hereinafter, repeated description of
elements repeated with those of FIG. 3 will be omitted, and
description will be given based on the concave part 220.
[0071] The concave part 220 is concavely provided in the
bending area BA to have a certain depth D from the upper
surface of the substrate formed in the display area AA. At
this time, the concave part 220 may be formed to have a
depth set such that the neutral plane NP may be arranged on
the routing line 210. For example, the concave part 220 may
be provided to have a depth of 2 pm from the upper surface
of the substrate 100 formed in the display area AA. The
concave part 220 may have, but not limited to, a groove or
cup shape.

[0072] The concave part according to one embodiment
includes a bottom surface, which has a depth D from the
upper surface of the substrate 100 formed in the display area
AA. The routing line 210 is provided on the bottom surface
of the concave part 220, and is formed to be directly in
contact with the bottom surface of the concave part 220.
[0073] The concave part 220 according to one embodi-
ment may arrange the neutral plane NP on the routing line
210. The routing line 210 may generate a crack during
bending and may cause breaking, whereby there is a diffi-
culty in that the organic light emitting display device has a
narrower bezel. If the neutral plane NP is arranged on the
routing line 210, since the routing line 210 may be subjected
to bending stress within a minimum range, stress may be
minimized, and a crack is not generated even in case of an
extreme bending, whereby the organic light emitting display
device may have a narrower bezel.

[0074] The neutral plane NP may be arranged on the
second metal layer 214 by the concave part 220 as shown in
FIG. 4. The second metal layer 214 is formed of a material
having high malleability, and severs to transmit a data signal
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to the display assembly AP. If a crack is generated in the
second metal layer 214, breaking may be caused, whereby it
is preferable for an extreme bending that the neutral plane
NP is arranged on the second metal layer 214.

[0075] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure, wherein a lower film
is additionally provided in an organic light emitting display
device shown in FIG. 4.

[0076] Referring to FIG. 6, the organic light emitting
display device according to one embodiment of the present
disclosure includes a lower film 205 provided on the con-
cave part 220. Hereinafter, repeated description of elements
repeated with those of FIGS. 3 and 5 will be omitted, and
description will be given based on the lower film 205.

[0077] The lower film 205 is interposed between the
bottom surface of the concave part 220 and the routing line
210. The lower film 205 is provided to facilitate adhesion
between the substrate h made of a plastic or glass material
and the routing line 210 made of a metal material. The lower
film may be made of an organic material such as benzocy-
clobutene and photo acryl, but may preferably be made of a
photo acrylic material for convenience of process. That is,
since the lower film 205 is interposed between the substrate
100 and the routing line 210, the substrate 100 is not directly
coupled with the routing line 210 but coupled with the
routing line 210 through the lower film 205 formed on the
substrate 100, whereby a coupling force may be reinforced.

[0078] As described above, the organic light emitting
display device according to the present disclosure has an
advantage in that it is optimized to reduce the stress in the
metal routing line 210 to enable an extreme bending of the
bending area.

[0079] 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. Thus, the above
embodiments are to be considered in all respects as illus-
trative and not restrictive. The scope of the disclosure should
be determined by reasonable interpretation of the appended
claims and all change which comes within the equivalent
scope of the disclosure are included in the scope of the
disclosure.

[0080] 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.

[0081] 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
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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 buffer layer positioned on the substrate;

a light emitting layer;

a thin film transistor positioned on the buffer layer and
configured to control a data current to the light emitting
layer;

a first planarization layer positioned on the thin film
transistor;

arouting line positioned on the bending area of the buffer
layer and electrically connected to the thin film tran-
sistor;

a second planarization layer having a first thickness
disposed on the routing line in the bending area; and

a micro-coating layer having a second thickness posi-
tioned on the second planarization layer,

wherein a sum of the first thickness of the second pla-
narization layer and the second thickness of the micro-
coating layer is selected to place a neutral plane of the
substrate through the routing line.

2. The organic light emitting display device of claim 1,
wherein the substrate has a third thickness that is greater
than the sum of the first thickness of the second planarization
layer and the second thickness of the micro-coating layer.

3. The organic light emitting display device of claim 1,
wherein the first thickness of the second planarization layer
is greater than the second thickness of the micro-coating
layer.

4. The organic light emitting display device of claim 1,
wherein the first thickness of the second planarization layer
is less than the second thickness of the micro-coating layer.

5. The organic light emitting display device of claim 1,
wherein the routing line includes at least a first, second, and
third electrically conductive layer, the first electrically con-
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ductive layer having a first solidity and the second electri-
cally conductive layer having a second solidity less than the
first solidity.

6. The organic light emitting display device of claim 5,
wherein the third electrically conductive layer has a third
solidity that is greater than the second solidity.

7. The organic light emitting display device of claim 6,
wherein the third solidity of the third electrically conductive
layer is equal to the first solidity of the first electrically
conductive layer.

8. The organic light emitting display device of claim 5,
wherein the first electrically conductive layer is titanium and
the second electrically conductive layer is aluminum.

9. The organic light emitting display device of claim 5,
wherein the neutral plane is proximate the interface between
first and second electrically conductive layers.

10. The organic light emitting display device of claim 5,
wherein the neutral plane is proximate a central region of the
second electrically conductive layer.

11. The organic light emitting display device of claim 5,
wherein a thickness of the first electrically conductive layer
is less than a thickness of the second electrically conductive
layer.

12. The organic light emitting display device of claim 1,
farther comprising:

an organic layer positioned on the bending area of the

substrate and disposed on the routing line.

13. The organic light emitting display device of claim 12,
wherein the only structures on the bending area of the
substrate are the routing line and the organic layer.

14. The organic light emitting display device of claim 12,
wherein the organic layer includes:

the second planarization layer;

a second bank layer positioned on the second planariza-

tion layer; and

the micro-coating layer positioned on the second bank

layer, the micro-coating layer disposed on an entire
surface of the substrate in the bending area.
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