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(57) ABSTRACT

An organic light emitting display device according to an
exemplary embodiment of the present disclosure includes a
flexible substrate, a polarization layer, an adhesive layer, and
a micro coating layer. The flexible substrate includes a
display area in which a display unit is disposed, a first
non-display area which encloses the display area, a bending
area extending from the first non-display area, and a second
non-display area extending from one side of the bending
area. The polarization layer is disposed on the display unit.
The adhesive layer is disposed on at least one of a lower
surface and an upper surface of the polarization layer. The
micro coating layer is disposed to cover a plurality of wiring
lines on the bending area. In this case, at least a part of the
side of the adhesive layer adjacent to the bending area is
located inside more than a side of the polarization layer
adjacent to the bending area. In the organic light emitting
display device according to an exemplary embodiment of
the present disclosure, the side of the adhesive layer adjacent
to the bending area is located more than the side of the
polarization layer adjacent to the bending area or a side of
the adhesive layer forms a concavely recessed concave
portion to form a receiving portion which receives the micro
coating layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority of Republic of
Korea Patent Application No. 10-2016-0177097 filed on
Dec. 22,2016, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND

Field of Technology

[0002] The present disclosure relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device which may implement a narrow
bezel and thin thickness.

Description of the Related Art

[0003] A display device which implements various infor-
mation through a screen is a core device of an information
communication era and is studied to be developed as a
display device which is thinner, lighter, and portable and
displays a high quality image. Display devices include an
organic light emitting display device which is a self-emitting
device, a plasma display device, and a liquid crystal display
which requires a separate light source. Since the organic
light emitting display device is implement without using a
separate light source device, the organic light emitting
display device may be easily implemented as a flexible
display device. In this case, a flexible material such as plastic
or metal foil is used for a substrate of the organic light
emitting display device.

[0004] In the meantime, when the organic light emitting
display device is implemented as a flexible display, studies
have been carried out to wrap or bend various parts of a
display device using a flexible property. Such studies are
carried out mainly for new designs and UI/UX and in some
cases, the studies are carried out to reduce a size of a bezel
of the display device.

[0005] As described above, when the substrate is bent in
order to reduce a size of a bezel of the display device, it is
required to secure not only a flexibility of the substrate, but
also a flexibility of various insulating layers formed on the
substrate and wiring lines which are formed of a metal
material.

[0006] In the case of wiring lines, when the substrate on
which the wiring lines are formed is bent, a stress is
intensively generated in a wiring line which is disposed in
the bent area so that the wiring line may be cracked. When
the wiring line is cracked, the signals may not be normally
transmitted so that a thin film transistor or an organic light
emitting element is not normally operated, which results in
malfunction of the light emitting display device.

[0007] Inthe case of the insulating layer, an inorganic film
or an organic film which configures the insulating layer has
brittleness, so that the flexibility of the insulating layer is
considerably lower than that of the wiring line which is
formed of metal. Therefore, when the substrate on which the
insulating layer is formed is bent, the insulating layer is also
cracked due to the stress caused by the bending.
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[0008] When a partial area of the insulating layer is
cracked, the crack is propagated to other areas of the
insulating layer and is also propagated to a wiring line which
is in contact with the insulating layer, which results in
malfunction of the organic light emitting display device.

SUMMARY

[0009] An object to be achieved by the present disclosure
is to provide an organic light emitting display device which
minimizes a stress which is applied to a wiring line disposed
in the bending area to implement a narrow bezel or bezel
free.

[0010] Another object to be achieved by the present dis-
closure is to provide a thin organic light emitting display
device by removing a barrier film which is used to protect an
organic light emitting element.

[0011] Still another object to be achieved by the present
disclosure is to minimize an overflow failure which is
generated during a process of forming a micro coating layer
to be formed in a bending area when a barrier film is
removed.

[0012] Objects of the present disclosure are not limited to
the above-mentioned objects, and other objects, which are
not mentioned above, can be clearly understood by those
skilled in the art from the following descriptions.

[0013] According to an aspect of the present disclosure,
there is provided an organic light emitting display device
including a flexible substrate, a polarization layer, an adhe-
sive layer, and a micro coating layer. The flexible substrate
includes a display area in which a display unit is disposed,
a first non-display area which encloses the display area, a
bending area extending from the first non-display area, and
a second non-display area extending from one side of the
bending area. The polarization layer is disposed on the
display unit. The adhesive layer is disposed on at least one
of a lower surface and an upper surface. The micro coating
layer is disposed to cover a plurality of wiring lines on the
bending area. In this case, at least a part of the side of the
adhesive layer which is adjacent to the bending area is
located inside more than a side of the polarization layer
which is adjacent to the bending area. In the organic light
emitting display device according to the exemplary embodi-
ments of the present disclosure, a side of the adhesive layer
adjacent to the bending area is disposed inside more than the
side of the polarization layer adjacent to the bending area or
the side of the adhesive layer forms a concavely recessed
concave portion to form a receiving portion which receives
the micro coating layer. The receiving portion suppresses
overflow of the micro coating layer and thus removes the
barrier film so that a thin organic light emitting display
having a narrow bezel may be implemented.

[0014] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device including a flexible substrate, a display unit, a
polarization layer, an adhesive layer, and a micro coating
layer. The flexible substrate includes a display area in which
a display unit is disposed, a first non-display area which
encloses the display area, a bending area which extends from
the first non-display area, and a second non-display area
which extends from one side of the bending area. The
display unit is formed in the display area of the flexible
substrate. The polarization layer is disposed on the display
layer. The adhesive layer is disposed on the polarization
layer. The micro coating layer is disposed on the bending
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area of the flexible substrate to cover a plurality of wiring
lines on the bending area. In this case, one end of the
adhesive layer which is adjacent to the bending area is
located inside more than one end of the polarization layer.
[0015] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device including a flexible substrate, a display unit, a
polarization layer, an adhesive layer, and a micro coating
layer. The flexible substrate includes a display area in which
a display unit is disposed, a first non-display area which
encloses the display area, a bending area which extends from
the first non-display area, and a second non-display area
which extends from one side of the bending area. The
display unit is formed in the display area of the flexible
substrate. The polarization layer is disposed on the display
layer. The adhesive layer is formed on at least one of a lower
surface and an upper surface of the polarization layer. The
micro coating layer is disposed on the bending area of the
flexible substrate to cover a plurality of wiring lines on the
bending area. In this case, the side of the adhesive layer
includes a concavely recessed concave portion.

[0016] Other detailed matters of the exemplary embodi-
ments are included in the detailed description and the
drawings.

[0017] According to the present disclosure, a barrier film
is removed so that a thickness of the organic light emitting
display device is reduced, thereby implementing a thin
organic light emitting display device.

[0018] According to the present disclosure, when a barrier
film is removed, an overflow failure which is generated
during a process of forming a micro coating layer disposed
in the bending area may be minimized.

[0019] The present disclosure may provide an organic
light emitting display device which implements a narrow
bezel or bezel free.

[0020] The effects according to the present disclosure are
not limited to the contents exemplified above, and more
various effects are included in the present specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0022] FIG. 1A is a schematic plan view of an organic
light emitting display device according to an exemplary
embodiment of the present disclosure;

[0023] FIG. 1B is a cross-sectional view taken along the
line II-1T' of FIG. 1A according to an exemplary embodiment
of the present disclosure;

[0024] FIG. 2A is a schematic cross-sectional view of an
organic light emitting display device according to another
exemplary embodiment of the present disclosure;

[0025] FIG. 2B is a cross-sectional view taken along the
line III-IIT' of FIG. 2A according to an exemplary embodi-
ment of the present disclosure;

[0026] FIG. 3 is a schematic cross-sectional view of an
organic light emitting display device according to still
another exemplary embodiment of the present disclosure;
[0027] FIGS. 4A to 4G are schematic cross-sectional
views for explaining a manufacturing method of an organic
light emitting display device according to another exemplary
embodiment of the present disclosure; and
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[0028] FIGS. 5A and 5B are schematic cross-sectional
views for explaining an effect of an organic light emitting
display device according to an exemplary embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0029] Advantages and characteristics of the present dis-
closure and a method of achieving the advantages and
characteristics will be clear by referring to exemplary
embodiments described below in detail together with the
accompanying drawings. However, the present disclosure is
not limited to exemplary embodiments disclosed herein but
will be implemented in various forms. The exemplary
embodiments are provided by way of example only so that
a person of ordinary skilled in the art can fully understand
the disclosures of the present disclosure and the scope of the
present disclosure. Therefore, the present disclosure will be
defined only by the scope of the appended claims.

[0030] The shapes, sizes, ratios, angles, numbers, and the
like illustrated in the accompanying drawings for describing
the exemplary embodiments of the present disclosure are
merely examples, and the present disclosure is not limited
thereto. Further, in the following description of the present
disclosure, a detailed explanation of known related tech-
nologies may be omitted to avoid unnecessarily obscuring
the subject matter of the present disclosure. The terms such
as “including,” “having,” and “comprising” used herein are
generally intended to allow other components to be added
unless the terms are used with the term “only”. Any refer-
ences to singular may include plural unless expressly stated
otherwise.

[0031] Components are interpreted to include an ordinary
error range even if not expressly stated.

[0032] When the position relation between two parts is
described using the terms such as “on”, “above”, “below”,
and “next”, one or more parts may be positioned between the
two parts unless the terms are used with the term “imme-
diately” or “directly” is not used.

[0033] When an element or layer is disposed “on” other
element or layer, another layer or another element may be
interposed directly on the other element or therebetween.
[0034] Although the terms “first”, “second”, and the like
are used for describing various components, these compo-
nents are not confined by these terms. These terms are
merely used for distinguishing one component from the
other components. Therefore, a first component to be men-
tioned below may be a second component in a technical
concept of the present disclosure.

[0035] Like reference numerals generally denote like ele-
ments throughout the specification.

[0036] A size and a thickness of each component illus-
trated in the drawing are illustrated for convenience of
description, and the present disclosure is not limited to the
size and the thickness of the component illustrated.

[0037] In this specification, the flexible display device
means a display device having a flexibility and also used as
the same meaning as a bendable display device, a rollable
display, an unbreakable display device, a foldable display
device, a twistable display device, a stretchable display, and
a wrinkable display device. In this specification, the flexible
organic light emitting display device means an organic light
emitting display device among various flexible display
devices.
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[0038] The features of various embodiments of the present
disclosure can be partially or entirely adhered to or com-
bined with each other and can be interlocked and operated
in technically various ways as understood by those skilled in
the art, and the embodiments can be carried out indepen-
dently of or in association with each other.

[0039] Hereinafter, various exemplary embodiments of
the present disclosure will be described in detail with
reference to accompanying drawings.

[0040] FIG. 1A is a schematic plan view of an organic
light emitting display device according to an exemplary
embodiment of the present disclosure. FIG. 1B is a cross-
sectional view taken along the line II-IT' of FIG. 1A accord-
ing to an exemplary embodiment of the present disclosure.
Referring to FIGS. 1A and 1B, the organic light emitting
display device 100 includes a flexible substrate 110, a
display unit 120, a polarization layer 130, an adhesive layer
140, a module 150, a plurality of wiring lines 160, a pad unit
PAD, and a micro coating layer 170. A specific shape of a
thin film transistor and an organic light emitting element
which are included in the display unit 120 is omitted in
FIGS. 1A and 1B.

[0041] The flexible substrate 110 is a substrate which
supports several components of the organic light emitting
display device 100. The flexible substrate 110 may be bent.
For example, the flexible substrate 110 may be bent in a
horizontal direction, a vertical direction, or a diagonal
direction. Therefore, the flexible substrate 110 may be bent
in a combination of the vertical, horizontal, and diagonal
directions, based on a design required for the organic light
emitting display device 100.

[0042] The flexible substrate 110 may be formed of a
material having flexibility so as to be bent. For example, the
flexible substrate 110 may be implemented by a thin film
plastic film formed of a polymer such as polyimide, poly-
ethylene naphthalate (PEN), or polyethylene terephthalate
(PET).

[0043] The flexible substrate 110 includes a display area
D/A, a first non-display area N/Al, a bending area B/A, and
a second non-display area N/A2.

[0044] The display area D/A is an area where the display
unit 120 is disposed. The display area means an area where
an image is displayed and is referred to as an active area. The
first non-display area N/A1 may be disposed around the
display area D/A. The first non-display area N/A1 may be
referred to as an inactive area.

[0045] The first non-display area N/A1 may be in contact
with one or more sides of the display area D/A. For example,
as illustrated in FIG. 1, the non-display area N/A1 encloses
a quadrangular display area D/A. However, a shape and an
arrangement of the display area D/A and the first non-
display area N/A1 which is in contact with the display area
D/A are not limited to the example illustrated in FIG. 1.

[0046] The display area D/A and the first non-display area
N/A1 may have a shape appropriate for a design of an
electronic apparatus in which the organic light emitting
display device 100 is mounted. For example, the display
area D/A may be formed in the form of a pentagon, a
hexagon, a circle, or an ellipse. In the first non-display area
N/A1, a gate driver and a data driver which are driving
circuit units to allow the display unit 120 of the display area
D/A to emit light and wiring lines are disposed. The gate
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driver and the data driver may be implemented by thin film
transistors (TFT). The drivers may be referred to as a
gate-in-panel (GIP).

[0047] The bending area B/A is disposed to extend from
one side of the first non-display area N/A1. The bending area
B/A is an area where the flexible substrate 110 is bent and
serves as a non-display area where an image is not dis-
played. However, the present disclosure is not limited
thereto and the organic light emitting display device 100
may be implemented such that the image is also displayed in
the bending area B/A. That is, a part of the display area D/A
may be bent. In this case, an image may be displayed in a
bent area of the display area D/A. In FIGS. 1A and 1B, it is
illustrated that the bending area B/A of the flexible substrate
110 is connected to the first non-display area N/A1 which
completely encloses the display area D/A. However, the
bending area B/A may be a non-display area which is
directly connected to the display area D/A.

[0048] The second non-display area N/A2 may be dis-
posed to extend from one side of the bending area B/A. The
second non-display area N/A2 may be defined as a non-
bending area B/A which is disposed in an opposite side of
the first non-display area N/A1 with respect to the bending
area B/A.

[0049] The display unit 120 is disposed on the flexible
substrate 110. The display unit 120 may be disposed so as to
correspond to the display area D/A of the flexible substrate
110, but is not limited thereto.

[0050] The display unit 120 may be configured to display
an image. Even though not illustrated in FIGS. 1A and 1B,
the display unit 120 may include an organic light emitting
element and a driving circuit for driving the organic light
emitting element. The organic light emitting element
includes an anode, a plurality of organic layers, and a
cathode so that electrons and holes are coupled to each other
to emit light. The plurality of organic layers includes a hole
injection layer HIL, a hole transport layer HTL, an organic
emitting layer EML, an electron transport layer ETL, and an
electron injection layer EIL, but is not limited thereto.
Further, the driving circuit is a circuit unit which drives the
organic light emitting element. The driving circuit may be
formed of various circuit components such as a switching
thin film transistor, a driving thin film transistor, and a
capacitor and various wiring lines, but is not limited thereto.
Even though not illustrated in FIGS. 1A and 1B, various
insulating layers may be formed between the flexible sub-
strate 110 and the display unit 120. Further, at least some of
the insulating layers which are formed between the flexible
substrate 110 and the display unit 120 may also be formed
in the non-display areas N/A1 and N/A2, and the bending
area B/A.

[0051] A plurality of wiring lines 160 is formed on the
flexible substrate 110. The plurality of wiring lines 160
extends to the second non-display area N/A2 via the first
non-display area N/A1 and the bending area B/A from the
display area D/A to be connected to the pad unit PAD. The
plurality of wiring lines 160 transmits various electric sig-
nals which is transmitted through the pad unit PAD to the
driving circuit such as the thin film transistor of the display
unit 120 disposed in the display area D/A. Since some of the
plurality of wiring lines 160 are disposed on the bending
area B/A, when the bending area B/A is bent, the plurality
of wiring lines is also bent.
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[0052] The plurality of wiring lines 160 may be formed of
metal having excellent conductivity. For example, the plu-
rality of wiring lines 160 may be formed of the same metal
as the source electrode or the drain electrode of the thin film
transistor. However, the plurality of wiring lines 160 is not
limited thereto and may be formed of the same metal as a
gate electrode of the thin film transistor.

[0053] Differently from the wiring lines disposed in the
non-display area, the plurality of wiring lines 160 disposed
in the bending area B/A is applied with a stress due to the
bending of the flexible substrate 110. Therefore, the plurality
of wiring lines disposed in the bending area needs to be
designed to be strong against the stress and have a low
resistance. Further, the plurality of wiring lines 160 needs to
have sufficient flexibility to easily bend the flexible substrate
110. For example, the plurality of wiring lines 160 may have
a single line structure having a zig-zag pattern or a repeated
pattern structure having a rhombus shape. Further, the
plurality of wiring lines 160 may be formed of a single metal
layer structure or formed of a multiple layer structure in
which a plurality of metal layers is laminated.

[0054] Specifically, the plurality of wiring lines 160 may
be formed of a layer of two or more selected from aluminum
(Al), titanium (Ti), molybdenum (Mo), and copper (Cu)
layers. An example of the combination includes a structure
(Ti/AVTi) in which an aluminum layer is disposed between
titanium layers, a structure (Mo/Al/Mo) in which an alumi-
num layer is disposed between molybdenum layers, a struc-
ture (Ti/Cu/Ti) in which a copper layer is disposed between
titanium layers, and a structure (Mo/Cu/Mo) in which a
copper layer is disposed between molybdenum layers. The
plurality of wiring lines 160 having the above-described
multilayer structure may have excellent conductivity due to
a low contact resistance between the metal layers while
maintaining a sufficient flexibility.

[0055] In the meantime, even though not illustrated in
FIGS. 1A and 1B, in order to suppress corrosion or damage
of the plurality of wiring lines 160, a protective layer may
be formed on the plurality of wiring lines 160. In this case,
the protective layer may be the same layer as one or more of
various insulating layers such as a passivation layer which
covers a thin film transistor of the display unit 120, a gate
insulating layer which is used for electrical insulation
between an active layer, the gate electrode, the source
electrode, and the drain electrode in a thin film transistor,
and an interlayer insulating layer.

[0056] The pad unit PAD is disposed in the second non-
display area N/A2 of the flexible substrate 110. The pad unit
PAD may be configured by a plurality of pad electrodes. The
pad unit PAD is an area where the module 150 is attached
to electrically connect the module 150 and the plurality of
pad electrodes. Referring to FIG. 1B, the pad unit PAD may
be a metal layer which extends from the plurality of wiring
lines 160 extending from the bending area B/A. The second
non-display area N/A2 is an area which is connected to the
module 150 so that it is not bent but is planarized.

[0057] The module 150 is disposed on the pad unit PAD.
The module 150 is a driving unit which supplies a data
signal to the display unit 120 or a film which is connected
to the driving unit.

[0058] For example, the module 150 may be an integrated
circuit chip (IC chip) including a driving unit. The integrated
circuit chip may be directly connected to the pad unit PAD
to be directly mounted on an upper surface of the flexible
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substrate 110. The integrated circuit chip may be directly
disposed on the flexible substrate 110 in a chip-on-film
(COF) manner.

[0059] Further, the module 150 may be a flexible circuit
film which is connected to a printed circuit board (PCB) on
which the driving unit is disposed. The flexible circuit film
transmits various signals from the printed circuit board to
the display unit 120. A plurality of wiring lines 160 may be
disposed on the flexible circuit film or in the flexible circuit
film so that the printed circuit board and the pad unit PAD
are electrically connected to each other. In the meantime, the
flexible circuit film may be a flexible printed circuit board
(FPCB) in which a separate printed circuit board is not
attached, but the flexible circuit film serves as a printed
circuit board.

[0060] The module 150 is electrically connected to the pad
unit PAD. Therefore, the module 150 is disposed on the pad
unit PAD disposed in the second non-display area N/A2 of
the flexible substrate 110. Even though it is illustrated that
both ends of the module 150 are disposed to protrude more
than ends of the pad unit PAD in FIG. 1B, at least one end
of the module 150 may be disposed to be aligned with one
end of the pad unit PAD.

[0061] The polarization layer 130 is disposed on the
display unit 120. The polarization layer 130 suppresses
reflection of external light on the display unit 120. Specifi-
cally, when the organic light emitting display device 100 is
used at the outside, external natural light enters to be
reflected by a reflector included in the anode of the organic
light emitting element or reflected by metal electrodes
disposed below the organic light emitting element. In this
case, the image of the organic light emitting display device
may not be visibly recognized due to the reflected light. The
polarization layer 130 polarizes the light entering from the
outside to a specific direction and suppresses the light
reflected by the reflector or the metal electrode of the anode
from being emitted to the outside of the organic light
emitting display device.

[0062] The polarization layer 130 may be disposed on the
display area D/A of the flexible substrate 110, but is not
limited thereto. Further, the polarization layer 130 may be
disposed to correspond to the display unit 120, but is not
limited thereto.

[0063] In the meantime, the polarization layer 130 may be
a polarization plate which is formed of a polarizer and a
protective film protecting the polarizer or a coating layer
which is formed so as to coat a polarization material for
flexibility. Even though not illustrated in FIGS. 1A and 1B,
when the polarization layer 130 of the organic light emitting
display device according to the exemplary embodiment of
the present disclosure is formed of a polarization plate, an
adhesive may be disposed between the display unit 120 and
the polarization plate to bond the polarization plate and the
display unit 120 to each other. The adhesive may be a
thermosetting or natural curable adhesive. For example, the
adhesive may be formed of a material such as pressure
sensitive adhesive (PSA).

[0064] A thickness d1 of the polarization layer 130 may be
appropriately adjusted as needed and a thickness of the
polarization plate is generally 50 pm to 150 pm.

[0065] The adhesive layer 140 is disposed on the polar-
ization layer 130. The adhesive layer 140 functions to bond
a cover glass (CG) which protects an exterior of the organic
light emitting display device 100 and the polarization layer
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130 to each other. The adhesive layer 140 may be formed of
a transparent optical cleared adhesive (OCA) which has
excellent light transmittance.

[0066] The adhesive layer 140 is disposed on the display
area D/A of the flexible substrate 110. Referring to FIG. 1B,
the adhesive layer 140 is disposed such that one end of the
adhesive which is adjacent to the bending area B/A is
disposed inside more than one end of the polarization layer
130 which is adjacent to the bending area B/A. That is, one
side S1 of the adhesive layer 140 adjacent to the bending
area B/A is formed to be inserted toward the display area
D/A. Therefore, as compared with one side S1 of the
adhesive layer 140, one side S2 of the polarization layer 130
is formed to protrude toward the bending area B/A so that a
step is formed between the adhesive layer 140 and the
polarization layer 130. Referring to FIG. 1A, the adhesive
layer 140 is disposed to cover only a remaining portion of
the upper surface of the polarization layer 130 excluding a
portion which is adjacent to the bending area B/A. By doing
this, a part of the upper surface of the polarization layer 130
which is adjacent to the bending area B/A is exposed and the
remaining portion of the upper surface of the polarization
layer 130 corresponding to the display area D/A is covered
by the adhesive layer 140.

[0067] The step is formed between the side S1 of the
adhesive layer 140 and the side S2 of the polarization layer
130 which are adjacent to the bending area B/A so that a
receiving portion R1 is formed on the upper surface of the
adhesive layer 140. Referring to FIG. 1B, the receiving
portion R1 is a space formed on the same plane as the
adhesive layer 140 and receives at least a part of the micro
coating layer 170. By doing this, the receiving portion R1
may suppress overflow generated during a process of form-
ing the micro coating layer 170. An arrangement relation-
ship of the micro coating layer 170 related to the receiving
portion R1 will be described below.

[0068] In this case, a distance d3 between the side S1 of
the adhesive layer 140 which is disposed inside and the side
S2 of the polarization layer 130 adjacent to the bending area
B/A may be 30 pm to 300 um. When the distance d3 between
the side S1 of the adhesive layer 140 and the side S2 of the
polarization layer 130 which form a step is less than 30 pum,
it is difficult to suppress the overflow generated during the
process of forming the micro coating layer 170. Further,
when the distance d3 between the side S1 of the adhesive
layer 140 and the side S2 of the polarization layer 130
exceeds 300 um, the side S1 of the adhesive layer 140 is
excessively formed inwardly to the display area D/A so that
the adhesive layer 140 does not entirely cover the display
area D/A. Therefore, the bonding with the cover glass is not
sufficient later and an empty space is identified with a naked
eye so that visibility may be deteriorated.

[0069] The thickness d2 of the adhesive layer 140 may be
appropriately adjusted according to a necessary adhesive-
ness. Further, the thickness d2 of the adhesive layer 140 may
be adjusted so as to serve as a buffer enough to protect an
internal configuration of the organic light emitting display
device 100 from a touch pressure applied by the user on an
upper portion of the cover glass or an external impact. For
example, the thickness d2 of the adhesive layer 140 may be
50 um to 200 um, but is not limited thereto.

[0070] Even though not illustrated in FIGS. 1A and 1B, a
cover glass is disposed on the adhesive layer 140. The cover
glass protects the upper surface of the organic light emitting
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display device 100. The cover glass is disposed on the
display area D/A and the first non-display area N/A1. In this
case, the cover glass may be disposed to outwardly protrude
from the display area D/A and the first non-display area
N/A1 so as to cover a bezel area which is formed after the
bending area B/A is bent toward a rear surface.

[0071] The micro coating layer 170 is disposed in the
display area D/A on the flexible substrate 110. The micro
coating layer 170 is disposed to cover at least a part of the
display area D/A of the flexible substrate 110 so as to cover
the plurality of wiring lines 160 disposed on the display area
D/A. The micro coating layer 170 may be disposed to extend
from the display area D/A to the second non-display area
N/A2. The micro coating layer 170 may be disposed to cover
an adjacent corner of the module 150 disposed in the second
non-display area N/A2. Further, the micro coating layer 170
may be disposed to extend from the display area D/A to the
first non-display area N/A1. In this case, the micro coating
layer 170 may be disposed to be in contact with the display
unit 120 adjacent to the bending area B/A and the polariza-
tion layer 130.

[0072] Further, a part of the micro coating layer 170 may
be disposed on the display area D/A. Referring to FIG. 1B,
the micro coating layer 170 may be disposed in a partial area
of the upper surface of the polarization layer 130 corre-
sponding to the display area D/A. As described above, the
side S1 of the adhesive layer 140 adjacent to the bending
area B/A is disposed inside more than the side S2 of the
polarization layer 130 adjacent to the bending area B/A, so
that a step is formed between the side S1 of the adhesive
layer 140 and the side S2 of the polarization layer 130. As
illustrated in FIG. 1B, the receiving portion R1 is formed on
the upper surface of the polarization layer 130 adjacent to
the bending area B/A due to the step formed between the
adhesive layer 140 and the polarization layer 130. Further, a
part of the micro coating layer 170 may be disposed inside
the receiving portion R1.

[0073] 1In FIG. 1B, even though it is illustrated that the
micro coating layer 170 occupies a part of the receiving
portion R1, the micro coating layer 170 may be disposed to
be fully filled in the receiving portion R1. Further, even
though it is illustrated that one end of the micro coating layer
170 in a direction of the display area D/A is spaced apart
from the side S1 of the adhesive layer 140 adjacent to the
bending area B/A in FIG. 1B, the end of the micro coating
layer 170 may be disposed to be in contact with or com-
pletely close to the side S1 of the adhesive layer 140. In the
meantime, when the part of the micro coating layer 170 is
disposed in the receiving portion R1 formed by the step
between the adhesive layer 140 and the polarization layer
130, an overflow phenomenon which may be generated at
the time of forming the micro coating layer 170 may be
suppressed.

[0074] Further, the micro coating layer 170 may protect
the plurality of wiring lines 160 of the bending area B/A. To
this end, the micro coating layer 170 may include a material
which may suppress the permeation of moisture, such as a
moisture absorbent or a desiccant.

[0075] Further, when the flexible substrate 110 and the
plurality of wiring lines in the bending area B/A are bent to
implement a narrow bezel, the micro coating layer 170
functions to adjust a neutral plane of the bending area B/A.
[0076] When a structure is bent, the neutral plane refers to
a virtual plane on which a compressive force and a tensile
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force which are applied to the structure are cancelled so that
no stress is applied. When two or more structures are
laminated, a virtual neutral plane may be formed between
the structures. When the entire structures are bent in one
direction, structures disposed in the bending direction with
respect to the neutral plane are compressed due to the
bending so that the compressive force is applied to the
structures. In contrast, structures which are disposed in an
opposite direction to the bending direction with respect to
the neutral plane are stretched due to the bending, so that the
tensile force is applied to the structures. In this case, when
the tensile force between the compressive force and the
tensile force with the same magnitude is applied, the struc-
tures are weaker, so that when the tensile force is applied, a
possibility of generating a crack is higher.

[0077] More specifically, the neutral plane is determined
in consideration of a thickness, a Young’s modulus, and a
material of the components disposed in the corresponding
area. For example, referring to FIG. 1B, when the bending
area B/A is bent toward a rear surface, the neutral plane may
be formed between the flexible substrate 110 and the plu-
rality of wiring lines 160 or formed on the flexible substrate
110. Therefore, when the bending area B/A is bent toward
the rear surface, the flexible substrate 110 which is disposed
below the neutral plane is compressed so that the compres-
sive force is applied to the flexible substrate. Further, the
plurality of wiring lines 160 which is disposed above the
neutral plane is applied with the tensile force. Therefore, the
plurality of wiring lines 160 may be cracked due to the
tensile force. Therefore, in order to minimize the tensile
force which is applied to the plurality of wiring lines 160, it
is considered to dispose the plurality of wiring lines 160 on
the neutral plane.

[0078] Therefore, the micro coating layer 170 is disposed
on the bending area B/A to raise the neutral plane in an
upward direction. Specifically, when the micro coating layer
170 is disposed on the bending area B/A, the neutral plane
may be formed in the same position as the plurality of wiring
lines 160 or located in a higher position than the plurality of
wiring lines 160. Therefore, the plurality of wiring lines 160
is not applied with the stress or applied with the compressive
force at the time of bending, so that even though the bending
area is bent toward the rear surface of the flexible substrate
110, the generation of the crack may be significantly sup-
pressed.

[0079] As described above, the neutral plane is affected by
the thickness and the Young’s modulus of the micro coating
layer 170 disposed on the bending area B/A. The larger the
thickness of the micro coating layer 170, the higher the
neutral plane. Therefore, in order to dispose the plurality of
wiring lines 160 below the neutral plane, the thickness of the
micro coating layer 170 may be increased. However, when
the thickness of the micro coating layer 170 is too large, an
entire thickness of the display device is increased, which
hinders the reduction of the thickness of the organic light
emitting display device and causes a problem in the manu-
facturing process of the organic light emitting display
device. In contrast, when the thickness of the micro coating
layer 170 is too small, the neutral plane may not be disposed
below the plurality of wiring lines 160, so that it may be
difficult to implement a sufficient adhesiveness. Therefore,
the thickness of the micro coating layer 170 may be deter-
mined in consideration of the above description. For
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example, the thickness of the micro coating layer 170 may
be 70 um to 130 um, but is not limited thereto.

[0080] Similarly, the Young’s modulus of the micro coat-
ing layer 170 may be determined to locate the neutral plane
below the plurality of wiring lines 160. The Young’s modu-
lus is a value indicating flexibility of a material and is a
unique characteristic of a material which indicates a degree
of resistance to tensile or compressive stress of the material.
When a Young’s modulus of a specific material is high, the
resistance to the tensile or compressive stress is also large so
that it is difficult to modify a shape of the material. In
contrast, when the Young’s modulus is low, the resistance to
the tensile or compressive stress is low, so that it is easy to
modify the shape of the material. When the Young’s modu-
lus of the micro coating layer 170 is high, the position of the
neutral plane may be raised. However, when the Young’s
modulus of the micro coating layer 170 is too high, the micro
coating layer 170 may be cracked during the bending
process. Further, when the Young’s modulus of the micro
coating layer 170 is low, the neutral plane may not be
disposed below the plurality of wiring lines 160. Therefore,
the Young’s modulus of the micro coating layer 170 may be
determined in consideration of the above description. For
example, the Young’s modulus of the micro coating layer
170 may be 0.3 Gpa to 0.85 Gpa, but is not limited thereto.
For example, the micro coating layer 170 may be formed of
an acrylic material and may be formed of urethane acrylate.
[0081] According to the exemplary embodiment of the
present disclosure, a barrier film is removed so that the
thickness of the organic light emitting display device 100
may be reduced. When the barrier film is removed, the
overflow failure which is generated during the process of
forming the micro coating layer 170 disposed in the bending
area B/A may be minimized.

[0082] In order to manufacture a thin organic light emit-
ting display device, there is a tendency of omitting compo-
nents which may be disposed in the display area D/A and the
first non-display area N/A1. Therefore, a difference between
a thickness of the bending area B/A and the thickness of the
display area D/A and the first non-display area N/AI is
reduced. More specifically, in order to protect the organic
light emitting element from moisture and foreign sub-
stances, the barrier film disposed above the display unit 120
has a thickness of approximately 150 um or larger. Such a
barrier film is removed so that the thickness on the display
area D/A may be significantly reduced. When the barrier
film is not used so that a total thickness of the components
disposed in the display area D/A is reduced, a height of a
dam which suppresses the coating composition from over-
flowing to the display area D/A during the process of
forming the micro coating layer 170 in the bending area B/A
is reduced. As a result, the height of the dam is reduced so
that an overflow problem in that the micro coating compo-
sition flows over the upper surface of the adhesive layer 140
along the side of the display unit 120 and the polarization
layer 130 may be caused. Further, when the overflow
problem of the coating composition is generated, a looseness
phenomenon may be generated during a process of bonding
the cover glass on the polarization layer 130 and an air layer,
for example, bubbles may be generated between the cover
glass and the polarization layer 130 to be visibly recognized
by the user.

[0083] Therefore, in the organic light emitting display
device 100 according to the exemplary embodiment of the
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present disclosure, a step is formed between the adhesive
layer 140 and the polarization layer 130 which are adjacent
to the bending area B/A. By doing this, a receiving portion
R1 which may receive the micro coating layer 170 may be
formed on the upper surface of the polarization layer 130
which is adjacent to the bending area B/A. The receiving
portion R1 receives the micro coating layer 170 which rises
up along the side of the display unit 120 and the polarization
layer 130 or overflows over the upper surface. Therefore, the
micro coating layer 170 is located between the adhesive
layer 140 and the cover glass so that various problems
generated during the process of bonding the cover glass may
be solved.

[0084] FIG. 2A is a schematic cross-sectional view of an
organic light emitting display device according to another
exemplary embodiment of the present disclosure. FIG. 2B is
a cross-sectional view taken along the line III-III' of FIG.
2A. An organic light emitting display device 200 illustrated
in FIGS. 2A and 2B is substantially the same as the organic
light emitting display device 100 illustrated in FIGS. 1A and
1B, except that structures of an adhesive layer 240, a
receiving portion R2, and a micro coating layer 270 are
different. Therefore, a redundant description will be omitted.
[0085] Referring to FIG. 2B, the adhesive layer 240 dis-
posed on the polarization layer 130 includes a concave
portion C1 in a side adjacent to the bending areca B/A.
Specifically, the side of the adhesive layer 240 adjacent to
the bending area B/A has a concavely recessed shape. That
is, as compared with the side of the polarization layer 130
adjacent to the bending area B/A, the side of the adhesive
layer 240 inwardly forms a groove.

[0086] The adhesive layer 240 forms the receiving portion
R2 by the concave portion C1 formed in the side adjacent to
the bending area B/A. The receiving portion R2 is a space
which is formed by an inwardly recessed side of the adhe-
sive layer 240 adjacent to the bending area B/A and receives
at least a part of the micro coating layer 270. Referring to
FIG. 2B, a part of the micro coating layer 270 is disposed in
the receiving portion R2 formed by the concave portion C1.
[0087] As described with reference to FIGS. 1A and 1B,
the receiving portion R2 receives a part of the micro coating
layer 270 disposed on the side of the display unit 120 and the
polarization layer 130 so that the barrier film is not used.
Therefore, it is possible to suppress the overflow of the
micro coating layer 270 which may be generated when the
total thickness of the components disposed in the display
area D/A is reduced.

[0088] A shape and a size of the concave portion C1 may
be appropriately adjusted according to the thickness and the
material of the adhesive layer 240 and the thickness and the
process of the micro coating layer 270. A depth d4 of the
concave portion may be 30 um to 150 um, but is not limited
thereto. The depth d4 of the concave portion refers to a
distance between an outermost point of the adhesive layer
240 adjacent to the bending area B/A and an innermost point
of the inwardly recessed concave portion C1. When the
depth d4 of the concave portion C1 is less than 30 um, it is
difficult to form a sufficient receiving space which may
suppress the overflow. Further, when the depth d4 of the
concave portion C1 exceeds 150 um, the micro coating layer
270 does not sufficiently fill the receiving portion R2 so that
a space is generated. Therefore, there is a problem in that the
space is recognized with the naked eye after manufacturing
the organic light emitting display device 200.
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[0089] In the meantime, in FIGS. 2A and 2B, a structure
in which the adhesive layer 240 is disposed above the
polarization layer 130 so that the receiving portion R2
formed by the concave portion C1 is formed above the
polarization layer 130 is illustrated. However, the adhesive
layer 240 and the receiving portion R2 may be disposed
between the polarization layer 130 and the display unit 120.
In the meantime, a method for forming the concave portion
and the receiving portion by the concave portion will be
described below with reference to FIGS. 4A to 4G.

[0090] FIG. 3 is a schematic cross-sectional view of an
organic light emitting display device according to still
another exemplary embodiment of the present disclosure.
An organic light emitting display device 300 illustrated in
FIG. 3 is substantially the same as the organic light emitting
display device 200 illustrated in FIGS. 2A and 2B except
that adhesive layers 341 and 342 are formed above and
below the polarization layer 130 and concave portions C1
and C2 are formed in the adhesive layers 341 and 342,
respectively. Therefore, a redundant description will be
omitted.

[0091] Referring to FIG. 3, the organic light emitting
display device 300 includes a flexible substrate 110, a
display unit 120, a polarization layer 130, a first adhesive
layer 341, a second adhesive layer 342, a module 150, a
plurality of wiring lines 160, a pad unit PAD, and a micro
coating layer 370.

[0092] The first adhesive layer 341 is an adhesive layer
formed above the polarization layer 130 to function to bond
the polarization layer 130 and a cover glass and buffer an
external impact. A side of the first adhesive layer 341 which
is adjacent to the bending area B/A includes a concavely
recessed first concave portion C1. A first receiving portion
R2 is formed on an upper surface of the polarization layer
130 adjacent to the bending area B/A by the first concave
portion C1. The first adhesive layer 341, the concave portion
C1 of the first adhesive layer 341, and the first receiving
portion R2 are substantially the same as the adhesive layer
240, the concave portion C1 of the adhesive layer 240, and
the receiving portion R2 of the organic light emitting display
device 200 illustrated in FIG. 2. Therefore, a redundant
description will be omitted.

[0093] The second adhesive layer 342 is disposed below
the polarization layer 130. The second adhesive layer 342
bonds the polarization layer 130 and the display unit 120 and
protects the display unit 120 from the external impact.
Further, the second adhesive layer 342 compensates the step
by the internal components of the display unit 120.

[0094] Referring to FIG. 3, similarly to the first adhesive
layer 341, the second adhesive layer 342 disposed below the
polarization layer 130 includes a second concave portion C2
on the side adjacent to the bending area B/A. Specifically,
the side of the second adhesive layer 342 adjacent to the
bending area B/A has a concavely recessed shape.

[0095] The second adhesive layer 342 forms a second
receiving portion R3 by the second concave portion C2
formed in the side adjacent to the bending area B/A. The
second receiving portion R3 is a space which is formed by
an inwardly recessed side of the second adhesive layer 342
adjacent to the bending area B/A and receives the micro
coating layer 370.

[0096] Referring to FIG. 3, the micro coating layer 370 is
disposed to fill the first receiving portion R2 and the second
receiving portion R3. More specifically, the second receiv-
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ing portion R3 disposed below the polarization layer 130
may be fully filled with the micro coating layer 370 and the
first receiving portion R2 disposed above the polarization
layer 130 may be only partially filled with the micro coating
layer 370. The height of the micro coating layer 370 of the
display area D/A may be primarily reduced by the second
receiving portion R3 disposed below the polarization layer
130 and the first receiving portion R2 on the polarization
layer 130 may secondarily suppress the micro coating layer
370 from overflowing over the second adhesive layer 342.

[0097] A shape and a size of the second concave portion
C2 may be appropriately adjusted according to the thickness
and the material of the adhesive layer and the thickness and
the process of the micro coating layer 370. A depth d5 of the
second concave portion C2 may be 30 um to 150 um, but is
not limited thereto. When the depth d5 of the second
concave portion C2 is less than 30 pm, it is difficult to form
a sufficient receiving space which may suppress the over-
flow. Further, when the depth d5 of the second concave
portion C2 exceeds 150 um, the depth of the concave portion
is too deep so that the coating composition does not entirely
enter the second receiving portion R3 at the time of forming
the micro coating layer 370. Therefore, an empty space is
formed in the second receiving portion R3. The empty space
in the second receiving portion R3 is visible with the naked
eye to deteriorate visibility and a rigidity of the components
around the empty space including the adhesive layer 140 is
weakened, to cause a crack.

[0098] In the meantime, the second adhesive layer 342
may be formed of an OCA which is a transparent adhesive.
Generally, in order to attach the polarization layer to the
display unit, an adhesive such as a pressure sensitive adhe-
sive (PSA) is used. However, the PSA is an adhesive
material to which an adhesive strength is applied by apply-
ing a pressure so that the PSA does not have a sufficient
thickness to form the concave portion and the receiving
portion by the concave portion. Specifically, as it will be
described below with reference to FIGS. 4A to 4G, in order
to form the concave portion, a process of applying a pressure
is necessary. However, when the PSA is used, it may be
difficult to form the receiving portion during the process of
applying a pressure.

[0099] A thickness d6 of the first adhesive layer 341 and
a thickness d7 of the second adhesive layer 342 may be
appropriately adjusted as needed. As described in the
organic light emitting display device 100 of FIGS. 1A and
1B, the thickness of the first adhesive layer 341 may be
adjusted to maintain a sufficient adhesive force between the
polarization layer 130 and the cover glass and absorb the
external impact. For example, the thickness d6 of the first
adhesive layer 341 may be 50 pm to 200 pm, but is not
limited thereto. The thickness of the second adhesive layer
342 may be adjusted so as to bond the polarization layer 130
and the display unit 120 and protect the display unit 120
from the external impact. For example, the thickness d7 of
the second adhesive layer 342 may be 20 pm to 80 pum, but
is not limited thereto. When the thickness d7 of the second
adhesive layer 342 is less than 20 um, an effect of suppress-
ing the overflow may be insignificant. When the thickness
d7 of the second adhesive layer 342 exceeds pm, the entire
thickness of the organic light emitting display device 300 is
increased, which may hinder the thin thickness. The thick-
nesses of the first adhesive layer and the second adhesive
layer are not limited thereto.
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[0100] FIGS. 4A to 4G are schematic cross-sectional
views for explaining a manufacturing method of an organic
light emitting display device according to another exemplary
embodiment of the present disclosure.

[0101] FIG. 4A illustrates a step of forming a display unit
120 and a plurality of wiring lines 160 on a flexible substrate
110. As described above, the display unit 120 is formed on
adisplay area D/A of the flexible substrate 110. The plurality
of wiring lines 160 extends to a first non-display area N/A1,
a bending area B/A, and a second non-display area N/A2
from the display area D/A. The plurality of wiring lines 160
is connected to a driving circuit such as a thin film transistor
of the display unit 120. Further, the plurality of wiring lines
160 is connected to a plurality of pad electrodes in the
second non-display area N/A2. The plurality of pad elec-
trodes configures a pad unit PAD.

[0102] FIG. 4B illustrates a step of laminating a first
adhesive layer 341a, a polarization layer 130, and a second
adhesive layer 342a. Specifically, the second adhesive layer
342a, the polarization layer 130, the first adhesive layer
341a, and a protective film PF are disposed to be sequen-
tially laminated on the display unit 120. In this case, the
protective film is disposed on the first adhesive layer 341a.
The first adhesive layer 341a, the second adhesive layer
342a, the polarization layer 130, and the protective film PF
may be sequentially laminated through separate processes.
Alternatively, a structure in which the second adhesive layer
342a/the polarization layer 130/the first adhesive layer 341a/
the protective film PF are laminated is separately manufac-
tured and then attached onto the display unit 120.

[0103] The protective film PF is a film for protecting the
first adhesive layer 341a and functions to protect the first
adhesive layer 341a from an external environment before
attaching the cover glass. The protective film PF may be
configured by a polymer film such as polyethylene
terephthalate (PET), but is not limited thereto.

[0104] As described above, a thickness d8a of the first
adhesive layer 341a and a thickness d9a of the second
adhesive layer 342a may be freely adjusted as needed. For
example, the first adhesive layer 3414 may have a thickness
of 50 um to 200 um to bond the cover glass and buffer an
external impact and a pressure which are transmitted
through the cover glass. The second adhesive layer 342a
may have a thickness of 20 pum to 80 pm enough to bond the
display unit 120 and the polarization layer 130 and form a
concave portion in the second adhesive layer 3424, but the
thicknesses are not limited thereto.

[0105] FIG. 4C illustrates a step of applying a pressure on
the protective film PF. Specifically, a pressure is down-
wardly applied to the protective film PF of the display area
D/A. The thicknesses of the first adhesive layer 3415 and the
second adhesive layer 3425 having viscoelasticity are
reduced due to the pressure. Specifically, due to the pressure,
the thickness d84 of the first adhesive layer 3415 and the
thickness d94 of the second adhesive layer 3425 are smaller
than the thickness d8a of the first adhesive layer 341 and the
thickness d9a of the second adhesive layer 342 before
applying the pressure as illustrated in FIG. 4B.

[0106] In the meantime, a part of a material which con-
figures the first adhesive layer 3415 and a material which
configures the second adhesive layer 3426 outwardly pro-
trudes more than the display unit 120, the polarization layer
130, and the protective film PF which are adjacent thereto,
due to the pressure which is applied to the first adhesive
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layer 3415 and the second adhesive layer 342b. More
specifically, referring to FIG. 4C, the materials of the first
adhesive layer 3415 and the second adhesive layer 3425
protrude toward the bending area B/A due to the applied
pressure to form a protruding portion 343.

[0107] FIG. 4D illustrates a step of removing the protrud-
ing portion 343. Specifically, as illustrated in FIG. 4C, the
protruding portion 343 of the first adhesive layer and the
second adhesive layer which protrudes toward the bending
area B/A due to the pressure which is applied in a vertical
direction is cut using a cutting tool. By doing this, the
protruding portion 344 of the first adhesive layer and the
second adhesive layer is completely removed from the first
adhesive layer 341¢ and the second adhesive layer 342¢.
[0108] In this case, the size of the receiving portion
formed in the first adhesive layer and the second adhesive
layer varies according to the size of the protruding portion
343 to be removed, so that the size of the protruding portion
343 to be removed may be adjusted as needed.

[0109] FIG. 4E illustrates a step of forming concave
portions in the first adhesive layer 341 and the second
adhesive layer 342. Specifically, shapes of components of
the display area D/A may be recovered by removing the
pressure which is applied to the protective film. Specifically,
the thicknesses of the first adhesive layer 341c and the
second adhesive layer 342¢ which have been reduced due to
the pressure illustrated in FI1G. 4 are increased. Accordingly,
the thickness d8c of the first adhesive layer 341 and the
thickness d8c¢ of the second adhesive layer 342 illustrated in
FIG. 4E are recovered substantially to the thickness before
applying the pressure. As the thicknesses of the first adhe-
sive layer 341 and the second adhesive layer 342 are
increased, a first concave portion C1 and a second concave
portion C2 are formed on the sides of the first adhesive layer
341 and the second adhesive layer 342. Further, the first
receiving portion R2 and the second receiving portion R3
which receive the micro coating layer 170 are formed.
[0110] In the meantime, after forming the first concave
portion C1 and the second concave portion C2 on sides of
the first adhesive layer 341 and the second adhesive layer
342, respectively, a module 150 is disposed on the second
non-display area N/A2 to be electrically connected to the
pad unit PAD.

[0111] FIG. 4F illustrates a step of forming the micro
coating layer 370. The micro coating layer 370 may be
formed by coating the coating composition and then hard-
ening the coating composition. In this case, a thickness and
a material of the micro coating layer 370 may be appropri-
ately selected to raise a neutral plane of the bending area
B/A. The micro coating layer 370 may be formed of an
acrylic material or urethane acrylate, but is not limited
thereto.

[0112] In the meantime, the micro coating layer 370 may
be disposed to cover the plurality of wiring lines 160 to
protect the plurality of wiring lines 160 of the bending area
B/A. More specifically, the micro coating layer 370 may be
disposed to extend from the bending area B/A to the second
non-display area N/A2. In this case, the micro coating layer
370 may be disposed to cover a part of the upper surface of
the module 150. Further, the micro coating layer 370 may be
disposed to extend from the bending area B/A to the first
non-display area N/A1 to be in contact with the sides of the
display unit 120 and the polarization layer 130. Further, a
part of the micro coating layer 370 is disposed in the second
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receiving portion R3 of the second adhesive layer 342 to
fully fill the second receiving portion R3. Further, a part of
the micro coating layer 370 is disposed in the first receiving
portion R2 of the first adhesive layer 341 to fill a partial area
of the first receiving portion R2.

[0113] FIG. 4G illustrates a step of disposing the cover
glass. Specifically, the cover glass CG is attached after
removing the protective film PF disposed on the first adhe-
sive layer 341. The cover glass CG protects the upper
surface of the organic light emitting display device. To this
end, the cover glass CG is not only disposed on the display
area D/A and the first non-display area N/A1, but also
disposed to outwardly protrude from the first non-display
area N/A1 so as to correspond to a bezel area which is
formed after bending the bending area B/A toward the rear
surface.

[0114] FIGS. 5A and 5B are schematic cross-sectional
views for explaining an effect of an organic light emitting
display device according to an exemplary embodiment of
the present disclosure. FIG. 5A is a schematic cross-sec-
tional view for explaining an organic light emitting display
device according to Comparative Example 1 and FIG. 5B is
a schematic cross-sectional view for explaining an organic
light emitting display device according to Comparative
Example 2.

[0115] In an organic light emitting display device accord-
ing to Comparative Example 1 illustrated in FIG. 5A, a
barrier film BF is used to block moisture and oxygen which
penetrate an organic light emitting element. In the organic
light emitting display device illustrated in FIG. 5A, a display
unit 520, an adhesive member BPSA which attaches the
display unit 520 and the barrier film BF, the barrier film BF,
a polarization plate 530, an adhesive layer 540 which
attaches the polarization plate 530 and a cover glass CG, and
the cover glass CG are disposed in a display area. In this
case, when the micro coating layer 570 which is formed to
cover the plurality of wiring lines 560 in the bending area
covers an upper surface of the adhesive layer 540 or is
formed to be higher than the upper surface of the adhesive
layer 540, a failure may be generated at the time of bonding
the cover glass CG. Therefore, in order to suppress a coating
composition for forming the micro coating layer 570 from
overflowing, the display unit 520, the adhesive member
BPSA, the barrier film BF, the polarization plate 530, and the
adhesive layer 540 may serve as a dam. In the organic light
emitting display device according to Comparative Example
1, the display unit 520, the adhesive member BPSA, the
barrier film BF, the polarization plate 530, and the adhesive
layer 540 may provide a sufficient height. Therefore, it is
possible to suppress the overflow of the coating composition
which is used to form the micro coating layer 570. However,
a total thickness of the display unit 520, the adhesive
member BPSA, the barrier film BF, and the polarization
plate 530 is relatively increased. Specifically, the barrier film
BF may have a thickness of 150 um or larger. Therefore, it
is relatively disadvantageous in view of light weight and thin
thickness of the organic light emitting display device.
[0116] In contrast, in the organic light emitting display
device according to Comparative Example 2, the barrier film
BF is removed as compared with the organic light emitting
display device according to Comparative Example 1. Even
though not illustrated in FIGS. 5A and 5B, as described
above, an encapsulation unit for protecting the organic light
emitting element may be disposed between the display umt
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520 and the adhesive member BPSA. Since the performance
of the encapsulation unit is significantly improved in recent
years, a barrier film BF which suppresses penetration of
moisture or oxygen from the outside may not be necessarily
used. Therefore, in the organic light emitting display device
according to Comparative Example 2, the barrier film BF is
removed so that the thickness of the organic light emitting
display device may be reduced.

[0117] However, the thickness of the barrier film BF is 100
pm to 150 um, so that when the barrier film BF is removed,
a total thickness of components of the display area which
serves as a dam is reduced. By doing this, when the micro
coating layer 570 is formed in the bending area, a height of
a dam which suppresses the coating composition from
flowing into the display area during the process of coating
the coating composition on the upper surface of the polar-
ization plate is reduced. Therefore, a possibility of an
overflow OF problem in that the coating composition flows
over the upper surface of the polarization plate disposed in
the display area is significantly increased. Therefore, a
looseness phenomenon may be generated during a process
of bonding an addition configuration such as a cover glass
CG on the polarization plate and the visibility may be
lowered.

[0118] However, in the organic light emitting display
device according to the exemplary embodiments of the
present disclosure, a side of the adhesive layer adjacent to
the bending area is disposed inside more than the side of the
polarization layer adjacent to the bending area or the side of
the adhesive layer forms a concavely recessed concave
portion to form a receiving portion which receives the micro
coating layer. The receiving portion which is formed on the
same plane as the adhesive layer suppresses the micro
coating layer from rising up along the side of the display unit
and the polarization layer or from being formed to be higher
than the polarization layer. By doing this, the barrier film is
removed so that a thin organic light emitting display device
having a narrow bezel may be implemented.

[0119] The exemplary embodiments of the present disclo-
sure can also be described as follows:

[0120] According to an aspect of the present disclosure, an
organic light emitting display device includes: a flexible
substrate which includes a display area in which a display
unit is disposed, a first non-display area enclosing the
display area, a bending area extending from the first non-
display area, and a second non-display area extending from
one side of the bending area, a polarization layer on the
display unit, an adhesive layer disposed on at least one of a
lower surface and an upper surface of the polarization layer,
and a micro coating layer disposed to cover a plurality of
wiring lines on the bending area in which at least a part of
a side of the adhesive layer adjacent to the bending area is
located inside more than a side of the polarization layer
adjacent to the bending area.

[0121] The adhesive layer may cover only a remaining
portion of the upper surface and the lower surface of the
polarization layer excluding a portion which is adjacent to
the bending area.

[0122] Aside of the adhesive layer adjacent to the bending
area may have a concave shape.

[0123] The adhesive layer may be an optically clear adhe-
sive (OCA).
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[0124] The organic light emitting display device may
further include a cover glass in an upper portion of the
adhesive layer.

[0125] According to an another aspect of the present
disclosure, an organic light emitting display device includes:
a flexible substrate which includes a display area in which a
display unit is disposed, a first non-display area enclosing
the display area, a bending area extending from the first
non-display area, and a second non-display area extending
from one side of the bending area, a display unit formed in
the display area of the flexible substrate, a polarization layer
on the display unit, an adhesive layer on an upper surface of
the polarization layer, and a micro coating layer disposed on
the bending area of the flexible substrate to cover a plurality
of wiring lines on the bending area in which one end of the
adhesive layer adjacent to the bending area is located inside
more than one end of the polarization layer.

[0126] The polarization layer may be formed to protrude
toward the bending area more than the adhesive layer to
form a step.

[0127] A distance between the one end of the adhesive
layer and the one end of the polarization layer may be 30 pm
to 300 pm.

[0128] The micro coating layer may be disposed to cover
a protruding corner of the polarization layer.

[0129] According to an yet another aspect of the present
disclosure, an organic light emitting display device includes:
a flexible substrate which includes a display area in which a
display unit is disposed, a first non-display area enclosing
the display area, a bending area extending from the first
non-display area, and a second non-display area extending
from one side of the bending area, a display unit formed in
the display area of the flexible substrate, a polarization layer
on the display unit, an adhesive layer formed on at least one
of a lower surface and an upper surface of the polarization
layer, and a micro coating layer disposed on the bending area
of the flexible substrate to cover a plurality of wiring lines
on the bending area in which a side of the adhesive layer has
a concavely recessed concave portion.

[0130] A depth of the concave portion may be 30 um to
150 pm.
[0131] The adhesive layer may include a first adhesive

layer which attaches the polarization layer and the cover
glass to each other and a second adhesive layer which
attaches the polarization layer and the display unit to each
other and the first adhesive layer may include a first concave
portion and the second adhesive layer may include a second
concave portion.

[0132] A thickness of the first adhesive layer may be 50
pm to 200 pm and a thickness of the second adhesive layer
may be 20 pm to 80 pm.

[0133] One end of the micro coating layer may be in
contact with a module formed in the second non-display area
of the flexible substrate and the other end of the micro
coating layer may be in contact with the concave portion.

[0134] Although the exemplary embodiments of the pres-
ent disclosure have been described in detail with reference
to the accompanying drawings, the present disclosure is not
limited thereto and may be embodied in many different
forms without departing from the technical concept of the
present disclosure. Therefore, the exemplary embodiments
of the present disclosure are provided for illustrative pur-
poses only but not intended to limit the technical spirit of the
present disclosure. The scope of the technical spirit of the



US 2018/0183001 A1

present disclosure is not limited thereto. Therefore, it should
be understood that the above-described exemplary embodi-
ments are illustrative in all aspects and do not limit the
present disclosure. The protective scope of the present
disclosure should be construed based on the following
claims, and all the technical concepts in the equivalent scope
thereof should be construed as falling within the scope of the
present disclosure.

What is claimed is:

1. An organic light emitting display device, comprising:

a flexible substrate which includes a display area in which

a display unit is disposed, a first non-display area
enclosing the display area, a bending area extending
from the first non-display area, and a second non-
display area extending from one side of the bending
area;

a polarization layer on the display unit;

an adhesive layer disposed on at least one of a lower

surface and an upper surface of the polarization layer;
and

a micro coating layer disposed to cover a plurality of

wiring lines on the bending area,

wherein at least a part of a side of the adhesive layer

adjacent to the bending area is located inside more than
a side of the polarization layer adjacent to the bending
area.

2. The organic light emitting display device according to
claim 1, wherein the adhesive layer covers only a remaining
portion of the upper surface and the lower surface of the
polarization layer excluding a portion which is adjacent to
the bending area.

3. The organic light emitting display device according to
claim 1, wherein a side of the adhesive layer adjacent to the
bending area has a concave shape.

4. The organic light emitting display device according to
claim 1, wherein the adhesive layer is an optically clear
adhesive (OCA).

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

a cover glass in an upper portion of the adhesive layer.

6. An organic light emitting display device, comprising:

a flexible substrate which includes a display area in which

a display unit is disposed, a first non-display area
enclosing the display area, a bending area extending
from the first non-display area, and a second non-
display area extending from one side of the bending
area;

a display unit formed in the display area of the flexible

substrate;

a polarization layer on the display unit;

an adhesive layer on an upper surface of the polarization

layer; and
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a micro coating layer disposed on the bending area of the
flexible substrate to cover a plurality of wiring lines on
the bending area,

wherein one end of the adhesive layer adjacent to the
bending area is located inside more than one end of the
polarization layer.

7. The organic light emitting display device according to
claim 6, wherein the polarization layer is formed to protrude
toward the bending area more than the adhesive layer to
form a step.

8. The organic light emitting display device according to
claim 6, wherein a distance between the one end of the
adhesive layer and the one end of the polarization layer is 30
um to 300 um.

9. The organic light emitting display device according to
claim 6, wherein the micro coating layer is disposed to cover
a protruding corner of the polarization layer.

10. An organic light emitting display device, comprising:

a flexible substrate which includes a display area in which
a display unit is disposed, a first non-display area
enclosing the display area. a bending area extending
from the first non-display area, and a second non-
display area extending from one side of the bending
area;

a display unit formed in the display area of the flexible
substrate;

a polarization layer on the display unit;

an adhesive layer formed on at least one of a lower surface
and an upper surface of the polarization layer; and

a micro coating layer disposed on the bending area of the
flexible substrate to cover a plurality of wiring lines on
the bending area,

wherein a side of the adhesive layer has a concavely
recessed concave portion.

11. The organic light emitting display device according to
claim 10, wherein a depth of the concave portion is 30 pm
to 150 pm.

12. The organic light emitting display device according to
claim 10, wherein the adhesive layer includes a first adhe-
sive layer which attaches the polarization and the cover glass
to each other and a second adhesive layer which attaches the
polarization layer and the display unit to each other, and the
first adhesive layer includes a first concave portion and the
second adhesive layer includes a second concave portion.

13. The organic light emitting display device according to
claim 11, wherein a thickness of the first adhesive layer is 50
um to 200 um and a thickness of the second adhesive layer
is 20 um to 80 pm.

14. The organic light emitting display device according to
claim 10, wherein one end of the micro coating layer is in
contact with a module formed in the second non-display area
of the flexible substrate and the other end of the micro
coating layer is in contact with the concave portion.
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