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(57) ABSTRACT

An organic light emitting display device may include a
flexible substrate, a common layer, and an encapsulation
member. An undercut groove may be formed on the flexible
substrate. The common layer may be disposed on the
flexible substrate, may include an organic light emitting
layer, and may be disconnected by the groove. The encap-
sulation member may be disposed on the common layer, and
may cover the common layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2017-0116131,
filed on Sep. 11, 2017 in the Korean Intellectual Property
Office (KIPO), and entitled: “Organic Light Emitting Dis-
play Device and Method of Manufacturing the Same,” is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] Embodiments relate to an organic light emitting
display device and a method of manufacturing the organic
light emitting display device.

2. Description of the Related Art

[0003] A display device is a device for displaying images,
and recently, an organic light emitting display device has
been receiving attention. The organic light emitting display
device is a self-luminous display device. Unlike a liquid
crystal display device, the organic light emitting display
device may not require a separate light source, and thus,
thickness and weight can be reduced. Further, the organic
light emitting display device may exhibit high quality char-
acteristics such as low power consumption, high luminance,
fast response speeds, and the like.

SUMMARY

[0004] Embodiments are directed to an organic light emit-
ting display device including a flexible substrate having a
groove, the groove being undercut, a common layer on the
flexible substrate, the common layer including an organic
light emitting layer and being disconnected by the groove,
and an encapsulation member on the common layer, the
encapsulation member covering the common layer.

[0005] In an embodiment, the flexible substrate may
include a first plastic layer and a first barrier layer on the first
plastic layer. The first plastic layer may be undercut at the
groove with respect to the first barrier layer.

[0006] In an embodiment, a laser absorption rate of the
first plastic layer may be greater than a laser absorption rate
of the first barrier layer.

[0007] In an embodiment, the groove may be formed to
correspond to an entirety of a thickness of the first barrier
layer and a portion of a thickness of the first plastic layer.
[0008] In an embodiment, the flexible substrate may
include a second plastic layer on the first barrier layer and a
second barrier layer on the second plastic layer. The second
plastic layer may be undercut at the groove with respect to
the second barrier layer.

[0009] In an embodiment, a laser absorption rate of the
second plastic layer may be greater than a laser absorption
rate of the second barrier layer.

[0010] In an embodiment, a width of the groove at the
second barrier layer may be greater than a width of the
groove at the first barrier layer.

[0011] Inanembodiment, each of the first plastic layer and
the second plastic layer may include at least one of poly-
imide (PI), polyethylene naphthalate (PEN), polyethylene
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terephthalate (PET), polyarylate, polycarbonate (PC),
polyetherimide (PEI), and polyether sulfone (PES).

[0012] In an embodiment, each of the first barrier layer
and the second barrier layer may include at least one of
silicon oxide, silicon nitride, and amorphous silicon.
[0013] In an embodiment, the common layer may include
a first portion disposed outside the groove and a second
portion disposed inside the groove. The first portion and the
second portion may be disconnected from each other.
[0014] In an embodiment, the encapsulation member may
cover the first portion of the common layer, the second
portion of the common layer, and a surface of the flexible
substrate that is exposed by the groove.

[0015] In an embodiment, the encapsulation member may
include at least one inorganic layer and at least one organic
layer.

[0016] In an embodiment, the at least one inorganic layer
may cover a surface of the flexible substrate that is exposed
by the groove.

[0017] In an embodiment, the at least one organic layer
may be disposed outside the groove.

[0018] In an embodiment, the encapsulation member may
include a first inorganic layer on the common layer, a second
inorganic layer on the first inorganic layer, and an organic
layer between the first inorganic layer and the second
inorganic layer.

[0019] Embodiments are also directed to an organic light
emitting display device including a flexible substrate includ-
ing a display area, a through area, and a peripheral area, and
having a groove in the peripheral area, the groove being
undercut, an organic light emitting element on the display
area of the flexible substrate, a common layer on the
peripheral area of the flexible substrate, the common layer
being disconnected by the groove, and an encapsulation
member on the organic light emitting element and the
common layer.

[0020] In an embodiment, the peripheral area may be
disposed between the display area and the through area.
[0021] In an embodiment, the peripheral area may sur-
round the through area, and the display area may surround
the peripheral area.

[0022] In an embodiment, the organic light emitting ele-
ment may include a pixel electrode, a first organic function
layer on the pixel electrode, an organic light emitting layer
on the first organic function layer, a second organic function
layer on the organic light emitting layer, and a common
electrode on the second organic function layer.

[0023] In an embodiment, the common layer may be an
extended portion of at least one of the first organic function
layer, the second organic function layer, and the common
layer.

[0024] In an embodiment, the organic light emitting dis-
play device may further include a capping layer between the
organic light emitting element and the encapsulation mem-
ber. The common layer may be an extended portion of at
least one of the first organic function layer, the second
organic function layer, the common layer, and the capping
layer.

[0025] Embodiments are also directed to a method of
manufacturing an organic light emitting display device,
including forming a flexible substrate on a carrier substrate,
forming a groove on the flexible substrate, the groove being
undercut, forming a common layer on the flexible substrate,
the common layer including an organic light emitting layer



US 2019/0081273 A1

and being disconnected by the groove, and forming an
encapsulation member on the common layer, the encapsu-
lation member covering the common layer.

[0026] In an embodiment, forming the flexible substrate
may include forming a first plastic layer on the carrier
substrate and forming a first barrier layer on the first plastic
layer.

[0027] In an embodiment, the groove may be integrally
formed in the first plastic layer and the first barrier layer.
[0028] In an embodiment, the groove may be formed by
irradiating a laser to the flexible substrate.

[0029] In an embodiment, a laser absorption rate of the
first plastic layer may be greater than a laser absorption rate
of the first barrier layer.

[0030] In an embodiment, forming the flexible substrate
may further include forming a second plastic layer on the
first barrier and forming a second barrier layer on the second
plastic layer. The groove may be integrally formed in the
first plastic layer, the first barrier layer, the second plastic
layer, and the second barrier layer.

[0031] In an embodiment, the groove may be formed by
irradiating a laser to the flexible substrate.

[0032] In an embodiment, a laser absorption rate of the
second plastic layer may be greater than a laser absorption
rate of the second barrier layer.

[0033] In an embodiment, the method may further include
separating the carrier substrate from the flexible substrate,
attaching a lower protective film on a surface of the flexible
substrate from which the carrier substrate is separated, and
forming a polarizing member on the encapsulation member.
[0034] In an embodiment, the method may further include
attaching an upper protective film on the encapsulation
member before separating the carrier substrate and removing
the upper protective film before forming the polarizing
member.

[0035] In an embodiment, the method may further include
forming a through hole passing through the lower protective
film, the flexible substrate, the common layer, the encapsu-
lation member, and the polarizing member.

[0036] In an embodiment, at least a portion of the groove
may be exposed by the through hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Features will become apparent to those of skill in
the art by describing in detail example embodiments with
reference to the attached drawings in which:

[0038] FIGS. 1A and 1B illustrate plan views of an organic
light emitting display device according to an example
embodiment.

[0039] FIG. 2 illustrates a plan view illustrating a region
A in FIG. 1A.
[0040] FIG. 3 illustrates a cross-sectional view cut along

a line I-I' in FIG. 1A.

[0041] FIG. 4 illustrates a cross-sectional view of a region
B in FIG. 3.
[0042] FIG. 5 illustrates a cross-sectional view of an

organic light emitting display device according to an
example embodiment.
[0043] FIG. 6 illustrates a cross-sectional view of an
organic light emitting display device according to an
example embodiment.
[0044] FIG. 7 illustrates a cross-sectional view of an
organic light emitting display device according to an
example embodiment.
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[0045] FIG. 8 illustrates a cross-sectional view of a region
C in FIG. 7.

[0046] FIG. 9illustrates a cross-sectional view of a region
D in FIG. 7.

[0047] FIGS. 10A, 10B, 10C, 10D, 10E, 10F, 10G, and
10H illustrate cross-sectional views of stages in a method of
manufacturing an organic light emitting display device
according to an example embodiment.

[0048] FIG. 11 illustrates a cross-sectional view of an
organic light emitting display device according to an
example embodiment.

[0049] FIGS.12A.12B,12C, 12D, 12E, and 12F illustrate
cross-sectional views of stages in a method of manufactur-
ing an organic light emitting display device according to an
example embodiment.

DETAILED DESCRIPTION

[0050] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may 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 disclosure will be thorough and complete, and will fully
convey example implementations to those skilled in the art.
In the drawing figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. In addition, it
will also be understood that when a layer is referred to as
being “between” two layers, it can be the only layer between
the two layers, or one or more intervening layers may also
be present. Like reference numerals refer to like elements
throughout.

[0051] Hereinafter, a planar structure of an organic light
emitting display device according to an example embodi-
ment will be explained with reference to FIGS. 1A and 1B.
[0052] FIGS. 1A and 1B are plan views illustrating an
organic light emitting display device according to an
example embodiment.

[0053] Referring to FIGS. 1A and 1B, an organic light
emitting display device 100 according to an example
embodiment may include a display area DA, a through area
TA, and a peripheral area PA. An image may be displayed
from the display area DA. A plurality of pixels each emitting
light may be disposed in the display area DA to display an
image.

[0054] The through area TA may be an area for disposing,
for example, a camera, a sensor, a speaker, or the like, which
is included in the organic light emitting display device 100.
The through area TA may be provided by, for example
forming a through hole corresponding to the through area
TA after forming insulation layers, conductive layers,
organic layers, or the like on a substrate. The formation of
the through hole will be explained in detail below.

[0055] FIGS. 1A and 1B illustrate the through area TA
having a substantially circular shape, however, the present
embodiment is not limited thereto. The through area TA may
have a shape such as, for example, a polygonal shape
including a square, a triangle, etc.

[0056] The peripheral area PA may be located between the
display area DA and the through area TA. The peripheral
area PA may surround the through area TA. In an imple-
mentation, the display area DA may surround the peripheral
area PA. A driving circuit for supplying driving signals, e.g,,
a data signal and a gate signal, to the pixels may be disposed
in the peripheral area PA.
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[0057] Hereinafter, a through hole and a groove formed in
the organic light emitting display device according to an
example embodiment will be explained with reference to
FIGS. 2 and 3.

[0058] FIG. 21is a plan view illustrating a region A in FIG.
1A. FIG. 3 is a cross-sectional view cut along a line I-I' in
FIG. 1A.

[0059] Referring to FIGS. 2 and 3, a through hole TH and
a groove GR may be formed in the organic light emitting
display device 100 according to an embodiment. The
through area TA may be defined by the through hole TH. The
groove GR may be formed in the peripheral area PA.
[0060] The groove GR may be located between the display
area DA and the through area TA. The groove GR may have
a shape surrounding the through hole TH. A depth of the
through hole TH may correspond to an entirety of a thick-
ness of the organic light emitting display device 100. A depth
of the groove GR may correspond to a portion of the
thickness of the organic light emitting display device 100.
[0061] FIGS. 2 and 3 illustrate that one groove GR is
disposed in the peripheral area PA, however, the present
embodiment is not limited thereto. In an implementation, a
plurality of grooves GR surrounding the through hole TH
may be formed in the peripheral area PA.

[0062] Hereinafter, a cross-sectional structure of the
organic light emitting display device will be explained in
detail with reference to FIG. 4.

[0063] FIG. 4is a cross-sectional view illustrating a region
B in FIG. 3.
[0064] Referring to FIG. 4, an organic light emitting

display device 100 according to an embodiment may include
a flexible substrate 110, a common layer 140, and an
encapsulation member 150.

[0065] The flexible substrate 110 may include a first
plastic layer 111 and a first barrier layer 112. The first plastic
layer 111 may be formed of; for example, a plastic material
having high heat resistance and high durability such as
polyimide (PI), polyethylene naphthalate (PEN), polyethyl-
ene terephthalate (PET), polyarylate, polycarbonate (PC),
polyetherimide (PEI) or polyether sulfone (PES).

[0066] Moisture or oxygen may more easily penetrate
through the first plastic layer 111 formed of the plastic
material than a glass substrate. Thus, an organic light
emitting layer that is vulnerable to moisture or oxygen may
be degraded when moisture or oxygen permeates through
the first plastic layer 111, which may reduce the lifespan of
an organic light emitting element. In order to prevent the
penetration of oxygen and moisture, the first barrier layer
112 may be formed on the first plastic layer 111.

[0067] The first barrier layer 112 may be formed of, for
example, an inorganic material such as silicon oxide, silicon
nitride, or amorphous silicon. A water vapor transmission
rate (WVTR) of the first barrier layer 112 may be less than
or equal to about 10-5 g/m* day.

[0068] The groove GR may be formed in the flexible
substrate 110. The groove GR may be formed in the periph-
eral area PA. The groove GR may correspond to a portion of
a thickness of the flexible substrate 100. For example, the
groove GR may correspond to an entirety of a thickness of
the first barrier laver 112 and a portion of a thickness of the
first plastic layer 111.

[0069] The groove GR may have an undercut shape. For
example, as shown in FIG. 4, the first plastic layer 111 may
be undercut with respect to the first barrier layer 112 at the
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groove GR. Thus, the first barrier layer 112 may protrude
laterally with respect to the first plastic layer 111 at the
groove GR. Thus, a width of the groove GR at the first
plastic layer 111 may be greater than a width of the groove
GR at the first barrier layer 112.

[0070] The common layer 140 may be disposed on the
flexible substrate 110. The common layer 140 may include
an organic light emitting layer.

[0071] The common layer 140 may be disconnected by the
groove GR. The disconnection of the common layer 140
may help prevent lateral infiltration of impurities along the
interface of the common layer 140. The common layer 140
may include a first portion 140a disposed outside the groove
GR and a second portion 1405 disposed inside the groove
GR. For example, the first portion 140a may be disposed on
the first barrier layer 112 outside the groove GR. Further, the
second portion 1405 may be disposed on the first plastic
layer 111 inside the groove GR.

[0072] The first portion 140a and the second portion 1405
of the common layer 140 may be disconnected from each
other. The first portion 140a and the second portion 1405 of
the common layer 140 may be disconnected by an undercut
shape and a depth of the groove GR.

[0073] The encapsulation member 150 covering the com-
mon layer 140 may be disposed thereon. The encapsulation
member 150 may be formed of, for example, an inorganic
material such as aluminum oxide, silicon oxide, silicon
nitride, silicon oxynitride, silicon carbide, titanium oxide,
zirconium oxide, zinc oxide, or the like.

[0074] The encapsulation member 150 may cover the first
portion 140a and the second portion 1405 of the common
layer 140, and a surface of the flexible substrate 110 that is
exposed by the groove GR. For example, the encapsulation
member 150 may cover an upper surface and a sidewall of
the first portion 140a of the common layer 140 and an upper
surface and a sidewall of the second portion 1405 of the
common layer 140. The encapsulation member 150 may
further cover an upper surface and a sidewall of the first
plastic layer 111 and a lower surface and a sidewall of the
first barrier layer 112 that are exposed by the groove GR.
[0075] Hereinafter, a cross-sectional structure of the
organic light emitting display device according to an
example embodiment will be explained in detail with ref-
erence to FIG. 5.

[0076] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device according to an
example embodiment.

[0077] The example embodiment illustrated in FIG. 5 is
substantially the same as the example embodiment illus-
trated in FIG. 4 except for elements of the flexible substrate,
so redundant explanations may be omitted.

[0078] Referring to FIG. 5, an organic light emitting
display device 200 according to an embodiment may include
a flexible substrate 210, a common layer 240, and an
encapsulation member 250.

[0079] The flexible substrate 210 may include a first
plastic layer 211, a first barrier layer 212, a second plastic
layer 213, and a second barrier layer 214. The second plastic
layer 213 may be formed of, for example, a plastic material
having high heat resistance and high durability such as
polyimide (PI), polyethylene naphthalate (PEN), polyethyl-
ene terephthalate (PET), polyarylate, polycarbonate (PC),
polyetherimide (PEI) or polyether sulfone (PES).
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[0080] The second barrier layer 214 may be disposed on
the second plastic layer 213. The second barrier layer 214
may be formed of, for example, an inorganic material such
as silicon oxide, silicon nitride, or amorphous silicon. A
water vapor transmission rate (WVTR) of the second barrier
layer 214 may be less than or equal to about 10-5 g/m? day.
[0081] The groove GR may be formed in the flexible
substrate 210. The groove GR may correspond to an entirety
of a thickness of the second barrier layer 214, an entirety of
a thickness of the second plastic layer 213, an entirety of a
thickness of the first barrier layer 212, and a portion of a
thickness of the first plastic layer 211.

[0082] The groove GR may have an undercut shape. For
example, the second plastic layer 213 may be undercut with
respect to the second barrier layer 214 at the groove GR.
Thus, the second barrier layer 214 may protrude laterally
with respect to the second plastic layer 213 at the groove
GR. Thus, a width of the groove GR at the second plastic
layer 213 may be greater than a width of the groove GR at
the second barrier layer 214.

[0083] A width of the groove GR may decrease from top
to bottom of the flexible substrate 210. For example, a width
W2 of the groove GR at the second barrier layer 214 may be
greater than a width W1 of the groove GR at the first barrier
layer 212. Further, a width of the groove GR at the second
plastic layer 213 may be greater than a width of the groove
GR at the first plastic layer 211.

[0084] The common layer 240 may include a first portion
240a disposed outside the groove GR and a second portion
2404 disposed inside the groove GR. For example, the first
portion 240a may be disposed on the second barrier layer
214 outside the groove GR. Further, a portion of the second
portion 2405 may be disposed on the first barrier layer 212
inside the groove GR, and another portion of the second
portion 2405 may be disposed on the first plastic layer 211
inside the groove GR.

[0085] The encapsulation member 250 may cover an
upper surface and a sidewall of the first portion 240a of the
common layer 240 and an upper surface and a sidewall of
the second portion 2405 of the common layer 240. The
encapsulation member 250 may cover an upper surface and
a sidewall of the first plastic layer 211, a lower surface, a
sidewall, and an upper surface of the first barrier layer 212,
a sidewall of the second plastic layer 213, and a lower
surface and a sidewall of the second barrier layer 214 which
are exposed by the groove GR.

[0086] Hereinafter, a cross-sectional structure of an
organic light emitting display device according to an
example embodiment will be explained in detail with ref-
erence to FIG. 6.

[0087] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to an
example embodiment.

[0088] The example embodiment illustrated in FIG. 6 is
substantially the same as the embodiment illustrated in FIG.
5 except for further including a lower structure, so redundant
explanations may be omitted.

[0089] Referring to FIG. 6, an organic light emitting
display device 300 according to an example embodiment
may include a flexible substrate 310, a lower structure 320,
a common layer 340, and an encapsulation member 350.
[0090] The lower structure 320 may be disposed between
the flexible substrate 310 and the common layer 340. A
groove GR may be formed in the lower structure 320 and the
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flexible substrate 310. The groove GR may correspond to an
entirety of a thickness of the lower structure 320, an entirety
of a thickness of the second barrier layer 314, an entirety of
a thickness of the second plastic layer 313, an entirety of a
thickness of the first barrier layer 312, and a portion of a
thickness of the first plastic layer 311.

[0091] The lower structure 320 may include a plurality of
inorganic layers. Detailed elements of the lower structure
320 will be explained with reference to FIGS. 8 and 9 below.
[0092] The common layer 340 may include a first portion
340a disposed outside the groove GR and a second portion
340) disposed inside the groove GR. For example, the first
portion 340¢ may be disposed on the lower structure 320
outside the groove GR. Further, a portion of the second
portion 3405 may be disposed on the second barrier layer
314 inside the groove GR, another portion of the second
portion 3405 may be disposed on the first barrier layer 312
inside the groove GR, and still another portion of the second
portion 3406 may be disposed on the first plastic layer 311
inside the groove GR.

[0093] The encapsulation member 350 may cover an
upper surface and a sidewall of the first portion 340a of the
common layer 340, and an upper surface and a sidewall of
the second portion 3405 of the common layer 340. The
encapsulation member 350 may further cover an upper
surface and a sidewall of the first plastic layer 311, a lower
surface, a sidewall, and an upper surface of the first barrier
layer 312, a sidewall of the second plastic layer 313, a lower
surface and a sidewall of the second barrier layer 314, and
a sidewall of the lower structure 320 that are exposed by the
groove GR.

[0094] Hereinafter, a cross-sectional structure of an
organic light emitting display device according to an
example embodiment will be explained in detail with ref-
erence to FIG. 7.

[0095] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display device according to an
example embodiment.

[0096] The example embodiment illustrated in FIG. 7 is
substantially the same as the example embodiment illus-
trated in FIG. 6 except for elements of the encapsulation
member, so redundant explanations may be omitted.
[0097] Referring to FIG. 7, an organic light emitting
display device 400 according to an example embodiment
may include a flexible substrate 410, a lower structure 420,
a common layer 440, and an encapsulation member 450.
[0098] The encapsulation member 450 may include, for
example, at least one inorganic layer and at least one organic
layer. For example, the encapsulation member 450 may
include a first inorganic layer 451, an organic layer 452, and
a second inorganic layer 453.

[0099] The first inorganic layer 451 may be disposed on
the common layer 440. The second inorganic layer 453 may
be disposed on the first inorganic layer 451. Each of the first
inorganic layer 451 and the second inorganic layer 453 may
be formed of, for example, an inorganic material such as
aluminum oxide, silicon oxide, silicon nitride, silicon oxyni-
tride, silicon carbide, titanium oxide, zirconium oxide, zinc
oxide, or the like.

[0100] The organic layer 452 may be disposed between
the first inorganic layer 451 and the second inorganic layer
453. The organic layer 452 may be formed of, for example,
an organic material such as epoxy, polyimide (PI), polyeth-
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ylene terephthalate (PET), polycarbonate (PC), polyethylene
(PE), polyactylate, or the like.

[0101] The at least one inorganic layer of the encapsula-
tion member 450 may cover a surface of the flexible
substrate 410 that is exposed by the groove GR. For
example, the first inorganic layer 451 and the second inor-
ganic layer 453 may extend from an outside of the groove
GR to an inside of the groove GR along a shape of the
groove GR. In this case, the first inorganic layer 451 may
cover a surface of the first plastic layer 411, a surface of the
first barrier layer 412, a surface of the second plastic layer
413, a surface of the second barrier layer 414, the second
portion 4405 of the common layer 440, and a surface of the
lower structure 420 which are exposed by the groove GR
along the shape of the groove GR. Further, the second
inorganic layer 453 may cover the first inorganic layer 451
along the shape thereof.

[0102] The at least one organic layer of the encapsulation
member 450 may be disposed outside the groove GR. Thus,
the at least one organic layer may not be disposed inside the
groove GR. For example, the organic layer 452 may be
selectively disposed outside the groove GR.

[0103] Hereinafter, the lower structure 420 and the com-
mon layer 440 in the display area DA and the peripheral area
PA will be explained in detail.

[0104] FIG. 81s a cross-sectional view illustrating a region
C in FIG. 7. FIG. 9 is a cross-sectional view illustrating a
region D in FIG. 7. For example, FIG. 8 may illustrate one
pixel of the organic light emitting display device.

[0105] Referring to FIGS. 8 and 9, an organic light emit-
ting display device 400 according to an embodiment may
include a flexible substrate 410, a lower structure 420, a thin
film transistor 430, a common layer 440, and an encapsu-
lation member 450.

[0106] The lower structure 420 may include a buffer layer
421, a gate insulation layer 422, an insulation interlayer 423,
a planarization layer 424, a pixel electrode 425, and a pixel
defining layer 426. The thin film transistor 430 may include
an active pattern 431, a gate electrode 432, a source elec-
trode 433, and a drain electrode 434.

[0107] The buffer layer 421 may be disposed on the
flexible substrate 410. The buffer layer 421 may reduce or
block penetration of impurities, moisture, external air, etc.,
from a lower portion of the flexible substrate 410. Further,
the buffer layer 421 may provide a substantially flat surface
on a top surface of the flexible substrate 410.

[0108] The active pattern 431 may be disposed on the
buffer layer 421. The active pattern 431 may include semi-
conductor material, such as amorphous silicon, polycrystal-
line silicon, etc. However, the present embodiment is not
limited thereto, and the active pattern 431 may include any
suitable material. In another embodiment, the active pattern
431 may include an oxide semiconductor material, an
organic semiconductor material, etc.

[0109] The gate insulation layer 422 covering the active
pattern 431 may be disposed on the buffer layer 421. The
gate insulation layer 422 may insulate the gate electrode 432
from the active pattern 431.

[0110] The gate electrode 432 may be disposed on the gate
insulation layer 422. The gate electrode 432 may overlap a
portion of the active pattern 431. The gate electrode 432 may
include a conductive material including molybdenum (Mo),
aluminum (Al), copper (Cu), titanium (Ti), etc.
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[0111] The insulation interlayer 423 covering the gate
electrode 432 may be disposed on the gate insulation layer
422. The insulation interlayer 423 may insulate the source
electrode 433 and the drain electrode 434 from the gate
electrode 432.

[0112] Fach of the buffer layer 421, the gate insulation
layer 422, and the insulation interlayer 423 may be formed
of an inorganic material such as aluminum oxide, silicon
oxide, silicon nitride, silicon oxynitride, silicon carbide,
titanium oxide, zirconium oxide, zinc oxide, or the like.
[0113] The buffer layer 421, the gate insulation layer 422,
and the insulation interlayer 423 may extend from the
display area DA to the peripheral area PA. An edge of the
buffer layer 421, the gate insulation layer 422, and the
insulation interlayer 423 may be adjacent to the groove GR.
[0114] Referring to FIG. 9, in an example embodiment,
the edge of the buffer layer 421, the gate insulation layer
422, and the insulation interlayer 423 may be spaced apart
from an edge of the second barrier layer 414. Thus, as shown
in FIG. 9, the second barrier layer 414 may protrude laterally
with respect to the buffer layer 421, the gate insulation layer
422, and the insulation interlayer 423 at the groove GR.
[0115] The source electrode 433 and the drain electrode
434 may be disposed on the insulation interlayer 423. The
source electrode 433 and the drain electrode 434 may be
electrically connected to the active pattern 431. For
example, a first contact hole exposing a first region of the
active pattern 431 and a second contact hole exposing a
second region of the active pattern 431 may be formed in the
gate insulation layer 422 and the insulation interlayer 423,
and the source electrode 433 and the drain electrode 434
may contact the active pattern 431 through the first contact
hole and the second contact hole, respectively.

[0116] The planarization layer 424 covering the source
electrode 433 and the drain electrode 434 may be disposed
on the insulation interlayer 423. The planarization layer 424
may remove a step caused by the thin film transistor 430, and
may provide a substantially flat surface on a top surface of
the thin film transistor 430. The planarization layer 424 may
protect the source electrode 433 and the drain electrode 434.
[0117] An organic light emitting element may be disposed
on the planarization layer 424.

[0118] The organic light emitting element may include the
pixel electrode 425, an organic light emitting layer 442, and
a common electrode 444.

[0119] The pixel electrode 425 may be disposed on the
planarization layer 424. The pixel electrode 425 may be
electrically connected to the drain electrode 434. For
example, a third contact hole exposing the drain electrode
434 may be formed in the planarization layer 424, and the
pixel electrode 425 may contact the drain electrode 434
through the third contact hole. The pixel electrode 425 may
be formed of various conductive materials. The pixel elec-
trode 425 may have various shapes. For example, the pixel
electrode 425 may be patterned per each pixel to have an
island shape.

[0120] The pixel defining layer 426 covering the pixel
electrode 426 may be disposed on the planarization layer
424. The pixel defining layer 426 may include an opening
exposing a portion of the pixel electrode 425.

[0121] Each of the planarization layer 424 and the pixel
defining layer 426 may be formed of an organic material.
The planarization layer 424 and the pixel defining layer 426
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may be disposed only in the display area DA, and may not
extend to the peripheral area PA.

[0122] The organic light emitting layer 442 may be dis-
posed on the pixel electrode 426. The organic light emitting
layer 442 may be formed of, for example, low molecular
organic material or high molecular organic material such as
poly(3,4-ethylenedioxythiophene) (PEDOT). The organic
light emitting layer 442 may be formed individually per each
pixel.

[0123] The common electrode 444 may be disposed on the
organic light emitting layer 442. The common electrode 444
may be also disposed on the pixel defining layer 426, and
may be formed throughout a plurality of pixels.

[0124] The organic light emitting element may further
include a first organic function layer 441 and a second
organic function layer 443. The first organic function layer
441 may be disposed between the pixel electrode 425 and
the organic light emitting layer 442, and the second organic
function layer 443 may be disposed between the organic
light emitting layer 442 and the common electrode 444.
[0125] The first organic function layer 441 may include a
hole injection layer (HIL) and/or a hole transport layer
(HTL). The second organic function layer 443 may include
an electron transport layer (ETL) and/or an electron injec-
tion layer (EIL). The first organic function layer 441 and the
second organic function layer 443 may be formed through-
out a plurality of pixels.

[0126] A capping layer 445 may be disposed on the
common electrode 444. The capping layer 445 may protect
the common electrode 444, and may control a refractive
index of visual light emitted from the organic light emitting
layer 442 in order to improve light efficiency.

[0127] The first organic function layer 441, the second
organic function layer 443, the common electrode 444, and
the capping layer 445 may extend from the display area DA
to the peripheral area PA. At least one of the first organic
function layer 441, the second organic function layer 443,
the common electrode 444, and the capping layer 445 may
be disposed throughout outside and inside of the groove GR.
FIG. 9 illustrates that the common layer 440 including the
first organic function layer 441, the second organic function
layer 443, the common electrode 444, and the capping layer
445 is disposed throughout outside and inside of the groove
GR, however, the present embodiment is not limited thereto.
[0128] The encapsulation member 450 may be disposed
on the capping layer 445.

[0129] Hereinafter, a method of manufacturing an organic
light emitting display device according to an example
embodiment will be explained with reference to FIGS. 10A,
10B, 10C, 10D, 10E, 10F, 10G, and 10H.

[0130] FIGS. 10A, 10B, 10C, 10D, 10E, 10F, 10G, and
10H are cross-sectional views of stages in a method of
manufacturing an organic light emitting display device
according to an example embodiment.

[0131] For example, FIGS. 10A, 10B, 10C, 10D, 10E,
10F, 10G, and 10H illustrate a method of manufacturing the
organic light emitting display device 400 in FIG. 7. The
method of manufacturing the organic light emitting display
device 400 is described as an example. Thus, the description
in association with FIGS. 10A through 10H may apply to the
organic light emitting display devices 100, 200, and 300.
[0132] Referring to FIG. 10A, a carrier substrate 470 may
be prepared, and the flexible substrate 410 may be formed on
the carrier substrate 470.
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[0133] The flexible substrate 410 may be formed of a
plastic material is bendable or stretchable when heat is
applied thereto. Thus, it may be difficult to precisely form
thin film patterns such as various electrodes or conductive
wirings on the flexible substrate 410. Accordingly, various
thin film patterns may be formed on the flexible substrate
410 that is adhered to the carrier substrate 470.

[0134] Firstly, the first plastic layer 411 may be formed on
the carrier substrate 470. The first plastic layer 411 may be
formed by, for example, coating and curing a plastic polymer
solution or by laminating a polymer film on the carrier
substrate 470. The curing may be formed by, for example,
using any of various methods such as thermal curing, UV
curing, or electron-beam curing,

[0135] Then, the first barrier layer 412 may be formed on
the first plastic layer 411. The first barrier layer 412 may be
formed of, for example, an inorganic material by using, for
example, chemical vapor deposition (CVD), plasma
enhanced chemical vapor deposition (PECVD), or atomic
layer deposition (ALD).

[0136] Then, the second plastic layer 413 may be formed
on the first barrier layer 412, and the second barrier layer 414
may be formed on the second plastic layer 413. The second
plastic layer 413 may be formed of, for example, the same
material by using the same method as those of the first
plastic layer 411. The second barrier layer 414 may be
formed of the same material by using the same method as
those of the first barrier layer 412.

[0137] Then, the lower structure 420 may be formed on
the flexible substrate 410. The active pattern 431 in FIG. 8
may be formed by various methods depending on a material.
For example, the active pattern 431 may be formed by using
plasma enhanced chemical vapor deposition, atmospheric
pressure chemical vapor deposition, low pressure chemical
vapor deposition, or the like when including amorphous
silicon, oxide semiconductor, or the like. When the active
pattern 431 includes polycrystalline silicon, amorphous sili-
con may be crystallized by using a crystallizing method such
as rapid thermal annealing, solid phase crystallization, exci-
mer laser annealing, metal induced annealing, or the like.
[0138] The gate electrode 432 in FIG. 8, the source
electrode 433 in FIG. 8, the drain electrode 434 in FIG. 8,
the pixel electrode 425 in FIG. 8, etc. may be deposited by
chemical vapor deposition, plasma enhanced chemical vapor
deposition, atomic layer deposition, or the like, and may be
patterned by photolithography.

[0139] Referring to FIG. 10B, a preliminary groove GR'
passing through the lower structure 420 may be formed.
[0140] The preliminary groove GR' may be formed in the
peripheral area PA to correspond to the groove GR. The
preliminary groove GR' may be formed by, for example,
using a first etching source ES1 illustrated in FIG. 10A. The
first etching source ES1 may be various, and may include
laser irradiation, for example, laser ablation.

[0141] Referring to FIG. 10C, the undercut groove GR
may be formed in the flexible substrate 410.

[0142] The groove GR may be formed on the flexible
substrate 410 exposed by the preliminary groove GR' by
using a second etching source ES2 illustrated in FIG. 10B.
The second etching source ES2 may be various, and may
include laser irradiation.

[0143] The groove GR may be formed in the first plastic
layer 411, the first barrier layer 412, the second plastic layer
413, and the second barrier layer 414. For example, the
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groove GR may correspond to a portion of a thickness of the
first plastic layer 411, an entirety of a thickness of the first
barrier layer 412, an entirety of a thickness of the second
plastic layer 413, and an entirety of a thickness of the second
barrier layer 414. In this case, an upper surface and a
sidewall of the first plastic layer 411, a lower surface, a
sidewall, and an upper surface of the first barrier layer 412,
a sidewall of the second plastic layer 413, and a lower
surface and a sidewall of the second barrier layer 414 may
be exposed by the groove GR.

[0144] The groove GR may be integrally formed in the
first plastic layer 411, the second barrier layer 412, the
second plastic layer 413, and the second barrier layer 414.
For example, the groove GR, which is formed in the first
plastic layer 411, the first barrier layer 412, the second
plastic layer 413, and the second barrier layer 414, may be
formed with one process in which laser may be irradiated
from top of the flexible substrate 410. Materials of the first
and second plastic layers 411 and 413 and the first and
second barrier layers 412 and 414 are different to each other,
so that laser absorption rates thereof may be different to each
other. Accordingly, a width of the groove GR may not be
uniform.

[0145] A laser absorption rate of the first plastic layer 411
may be greater than a laser absorption rate of the first barrier
layer 412. Therefore, the first plastic layer 411 may be
undercut with respect to the first barrier layer 412 at the
groove GR. Thus, the first barrier layer 412 may be pro-
truded with respect to the first plastic layer 411 at the groove
GR. A laser absorption rate of the second plastic layer 413
may be greater than a laser absorption rate of the second
barrier layer 414. Therefore, the second plastic layer 413
may be undercut with respect to the second barrier layer 414
at the groove GR. Thus, the second barrier layer 414 may be
protruded with respect to the second plastic layer 413 at the
groove GR.

[0146] When the laser is irradiated over several times from
top of the flexible substrate 410, an upper portion of the
flexible substrate 410 may be more exposed to the laser than
a lower portion of the flexible substrate 410. Therefore, a
width of the groove GR may be decrease from the upper
portion of the flexible substrate 410 to the lower portion of
the flexible substrate 410. For example, a width of the
groove GR at the second barrier layer 414 may be greater
than a width of the groove GR at the first barrier layer 412.
Further, a width of the groove GR at the second plastic layer
413 may be greater than a width of the groove GR at the first
plastic layer 411.

[0147] Referring to FIG. 10D, the common layer 440
disconnected by the groove GR may be formed on the
flexible substrate 410.

[0148] As described above, the common layer 440 may
include at least one of the first organic function layer 441 in
FIG. 8, the second organic function layer 443 in FIG. 8, the
common layer 444 in FIG. 8, and the capping layer 445 in
FIG. 8. The common layer 440 may be formed on an entire
surface of the flexible substrate 410 throughout the display
area DA and the peripheral area PA. The common layer 440
may be formed by various methods such as deposition
method, coating method, printing method, light thermal
transfer method.

[0149] When the common layer 440 extends from the
display area DA to the peripheral area PA, moisture and/or
oxygen may be injected to an edge of the common layer 440
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from outside, and the moisture and/or oxygen may be
transferred from the peripheral area PA to the display area
DA through the common layer 440 thereby degrading the
pixels. Therefore, a path through which the moisture and/or
oxygen is transferred is blocked.

[0150] As described above, the groove GR may be formed
in the peripheral area PA, and the groove GR may have an
undercut shape. Accordingly, the first portion 440a of the
common layer 440 formed outside the groove GR and the
second portion 4405 of the common layer 440 formed inside
the groove GR may be disconnected form each other. In this
case, the common layer 440 may be disconnected without
additional process for disconnecting the common layer 440,
and a path of transferring the moisture and/or oxygen may
be blocked.

[0151] Referring to FIGS. 10E, 10F, and 10G, the encap-
sulation member 450 covering the common layer 440 may
be formed thereon.

[0152] Firstly, as illustrated in FIG. 10E, the first inorganic
layer 451 may be formed on the common layer 440. The first
inorganic layer 451 may be formed throughout an outside
and an inside of the groove GR. For example, the first
inorganic layer 451 may cover the first portion 440a of the
common layer 440 formed outside the groove GR, and may
cover the second portion 4406 of the common layer 440
formed inside the groove GR, and a surface of the flexible
substrate 410 and a surface of the lower structure 420 which
are exposed by the groove GR. The first inorganic layer 451
may be formed of an inorganic material by using various
deposition methods such as chemical vapor deposition,
atomic layer deposition, sputtering, or the like.

[0153] Then, as illustrated in FIG. 10F, the organic layer
452 may be formed on the first inorganic layer 451. The
organic layer 452 may be formed only outside the groove
GR. Thus, the organic layer 452 may not be formed inside
the groove GR. The organic layer 452 may be formed of an
organic material by using, for example, inkjet printing, slot
die coating, or the like.

[0154] Then, as illustrated in FIG. 10G, the second inor-
ganic layer 453 covering the organic layer 452 may be
formed on the first inorganic layer 451. The second inor-
ganic layer 453 may be formed throughout an outside and an
inside of the groove GR. For example, the second inorganic
layer 453 may be formed along a profile of the first inorganic
layer 451 formed inside the groove GR. The second inor-
ganic layer 453 may be formed of the same material by using
the same method as those of the first inorganic layer 451.

[0155] The encapsulation member 450 may be formed
along a concavo-convex shape inside the groove GR. Thus,
the contact area between the flexible substrate 410 and the
encapsulation member 450 may increase in comparison with
not forming the groove GR. Accordingly, adhesion between
the flexible substrate 410 and the encapsulation member 450
may increase.

[0156] Referring to FIG. 10H, the carrier substrate 470
may be separated from the flexible substrate 410.

[0157] In order to separate the carrier substrate 470 from
the flexible substrate 410, laser may be irradiated to a
surface of the carrier substrate 470 which is opposite to a
surface on which the flexible substrate 410 is formed. The
first plastic layer 411 and the second plastic layer 413 may
absorb the laser, therefore, the coherence between the flex-
ible substrate 410 and the carrier substrate 470 may be
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reduced. Then, the carrier substrate 470 may be separated
from the flexible substrate 410 by using mechanical stress.
[0158] Hereinafter, a cross-sectional structure of an
organic light emitting display device according to an
embodiment will be explained with reference to FIG. 11.
[0159] FIG. 11 is a cross-sectional view illustrating an
organic light emitting display device according to an
embodiment.

[0160] An embodiment illustrated in FIG. 11 is substan-
tially the same as the embodiment illustrated in FIG. 7
except for a lower protective film, a polarizing member, and
a through hole, so that redundant explanations will be
omitted.

[0161] Referring to FIG. 11, an organic light emitting
display device 500 may include a flexible substrate 510, a
common layer 540, an encapsulation member 550, a lower
protective film 582, and a polarizing member 590.

[0162] The lower protective film 582 may be disposed on
a lower surface of the flexible substrate 510. The lower
protective film 582 may absorb an impact from outside to
prevent the organic light emitting display device 500 from
being damaged. The lower protective film 582 may be
formed of a material containing air such as cushion, sponge,
etc. in order to absorb an impact.

[0163] The polarizing member 590 may be disposed on
the encapsulation member 550. The polarizing member 590
may cause destructive interference of external light to
reduce or extinguish it. Thus, the polarizing member 590
may suppress reflection of external light.

[0164] The organic light emitting display device 500 may
include a through hole TH. The through hole TH may
correspond to an entirety of a thickness of the organic light
emitting display device 500. For example, the through hole
TH may pass through the lower protective film 582, the
flexible substrate 510, the common layer 540, the encapsu-
lation member 550, and the polarizing member 590. The
through hole TH may define the through area TA of the
organic light emitting display device 500.

[0165] At least a portion of the peripheral area PA which
is exposed by the through hole TH may be covered by the
encapsulation member 550. For example, as illustrated in
FIG. 11, a side portion of the flexible substrate 510, a side
portion of the lower structure 520, and a side portion of the
common layer 540 may be covered by the first inorganic
layer 551 and the second inorganic layer 553 of the encap-
sulation member 550. Accordingly, the encapsulation mem-
ber 550 may substantially block or decrease an inflow of
moisture and/or oxygen into an edge of the peripheral area
PA which is exposed by the through hole TH.

[0166] Hereinafter, a method of manufacturing an organic
light emitting display device according to an example
embodiment will be explained with reference to FIGS. 124,
12B, 12C, 12D, 12E, and 12F.

[0167] FIGS. 12A, 12B, 12C, 12D, 12E, and 12F are
cross-sectional views of stages in a method of manufactur-
ing an organic light emitting display device according to an
example embodiment.

[0168] For example, FIGS. 12A, 12B, 12C, 12D, 12E, and
12F illustrate a method of manufacturing the organic light
emitting display device 500 in FIG. 11. Description of
elements of a method of manufacturing the organic light
emitting display device 500 with reference to FIGS. 124,
12B, 12C, 12D, 12E, and 12F, which are substantially the
same as or similar to those of the method of manufacturing
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the organic light emitting display device 400 with reference
to FIGS. 10A, 10B, 10C, 10D, 10E, 10F, 10G, and 10H, may
not be repeated.

[0169] Referring to FIG. 12A, an upper protective film
581 may be attached on the encapsulation member 550.
[0170] The upper protective film 581 may be attached on
the encapsulation member 550 of the organic light emitting
display device 500 on which the carrier substrate 570 is
attached and a plurality of grooves GR and GR" are formed.
As illustrated in FIG. 12A, a temporary groove GR" may be
formed as well as a groove GR corresponding to the groove
GR illustrated in FIG. 11 in the organic light emitting display
device 500. The groove GR may surround the temporary
groove GR". At least a portion of the temporary groove GR"
may be exposed by the through hole TH when forming the
through hole TH as described below.

[0171] The upper protective film 581 may protect the
encapsulation member 550. The encapsulation member 550
may be easily damaged by scratch, foreign substance, etc.
during a manufacturing process of the organic light emitting
display device 500. The upper protective film 581 may be
disposed to prevent the damage of the encapsulation mem-
ber 550.

[0172] Referring to FIGS. 12B and 12C, the carrier sub-
strate 570 may be separated from the flexible substrate 510,
and the lower protective film 582 may be attached to a
surface of the flexible substrate 510 on which the carrier
substrate 570 is separated. The lower protective film 582
may prevent the surface of the flexible substrate 510 from
being damaged during the process progress.

[0173] Referring to FIG. 12D, the upper protective film
581 may be removed. The upper protective film 581 may be
formed to prevent damage, e.g., scratch, of the encapsulation
member 550 during the process progress. The upper protec-
tive film 581 may be removed before forming function
members, e.g., a polarizing member, on the encapsulation
member 550.

[0174] Referring to FIG. 12E, the polarizing member 590
may be formed on the encapsulation member 550. Referring
to FIG. 12F, the through hole TH may be formed in the
organic light emitting display device 500.

[0175] The through hole TH may be formed by using a
third etching source ES3 illustrated in FIG. 12E. The third
etching source ES3 may be various, and may include laser
irradiation.

[0176] The through hole TH may pass through the lower
protective film 582, the flexible substrate 510, the common
layer 540, the encapsulation member 550, and the polarizing
member 590. Thus, the through hole TH may correspond to
an entirety of a thickness of the organic light emitting
display device 500.

[0177] At least a portion of the temporary groove GR"
may be exposed by the through hole TH. Therefore, the
temporary groove GR" may provide a basis for forming the
through hole TH. For example, the organic light emitting
display device 500 may be cut along the temporary groove
GR" 50 as to form the through hole TH. Since the through
hole TH is formed based on the temporary groove GR", at
least a portion of the peripheral area PA which is exposed by
the through hole TH may be covered by the encapsulation
member 550. Accordingly, the encapsulation member 550
may substantially block or decrease an inflow of moisture
and/or oxygen into an edge of the peripheral area PA which
is exposed by the through hole TH.
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[0178] The organic light emitting display devices accord-
ing to embodiments of the present disclosure may be applied
to a display device included in a computer, a notebook, a
mobile phone, a smartphone, a smart pad, a PMP, a PDA, an
MP3 player, or the like.

[0179] By way of summation and review, to improve
performance and lifespan of the organic light emitting
display device and to minimize influence of moisture and/or
oxygen from outside, the organic light emitting display
device may be hermetically sealed. In a general organic light
emitting display device, an organic light emitting element
included in the organic light emitting display device may
interact with moisture and/or oxygen flowed in from outside,
and the organic light emitting element may be degraded.
[0180] As described above, embodiments may provide an
organic light emitting display device in which moisture
transmission is blocked. Embodiments may also provide a
method of manufacturing an organic light emitting display
device for blocking moisture transmission. An organic light
emitting display device according an embodiment may
include the flexible substrate on which an undercut groove
is formed, and the common layer may be disconnected by
the groove, so that moisture transmission may be blocked. A
method of manufacturing the organic light emitting display
device according to an embodiment may include forming the
undercut groove on the flexible substrate by irradiating laser,
so that moisture transmission may be blocked.

[0181] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a flexible substrate having a groove, the groove being
undercut;

a common layer on the flexible substrate, the common
layer including an organic light emitting layer and
being disconnected by the groove; and

an encapsulation member on the common layer, the
encapsulation member covering the common layer.

2. The organic light emitting display device as claimed in
claim 1, wherein the flexible substrate includes a first plastic
layer and a first barrier layer on the first plastic layer, and

wherein the first plastic layer is undercut at the groove
with respect to the first barrier layer.

3. The organic light emitting display device as claimed in
claim 2, wherein a laser absorption rate of the first plastic
layer is greater than a laser absorption rate of the first barrier
layer.

4. The organic light emitting display device as claimed in
claim 2, wherein the groove is formed to correspond to an
entirety of a thickness of the first barrier layer and a portion
of a thickness of the first plastic layer.
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5. The organic light emitting display device as claimed in
claim 2, wherein the flexible substrate includes a second
plastic layer on the first barrier layer and a second barrier
layer on the second plastic layer, and

wherein the second plastic layer is undercut at the groove
with respect to the second barrier layer.

6. The organic light emitting display device as claimed in
claim 5, wherein a laser absorption rate of the second plastic
layer is greater than a laser absorption rate of the second
barrier layer.

7. The organic light emitting display device as claimed in
claim 5, wherein a width of the groove at the second barrier
layer is greater than a width of the groove at the first barrier
layer.

8. The organic light emitting display device as claimed in
claim 5, wherein each of the first plastic layer and the second
plastic layer includes at least one of polyimide (PI), poly-
ethylene naphthalate (PEN), polyethylene terephthalate
(PET), polyarylate, polycarbonate (PC), polyetherimide
(PED), or polyether sulfone (PES).

9. The organic light emitting display device as claimed in
claim 5, wherein each of the first barrier layer and the second
barrier layer includes at least one of silicon oxide, silicon
nitride, or amorphous silicon.

10. The organic light emitting display device as claimed
in claim 1, wherein the common layer includes a first portion
disposed outside the groove and a second portion disposed
inside the groove, and

wherein the first portion and the second portion are
disconnected from each other.

11. The organic light emitting display device as claimed
in claim 10, wherein the encapsulation member covers the
first portion of the common layer, the second portion of the
common layer, and a surface of the flexible substrate that is
exposed by the groove.

12. The organic light emitting display device as claimed
in claim 1, wherein the encapsulation member includes at
least one inorganic layer and at least one organic layer.

13. The organic light emitting display device as claimed
in claim 12, wherein the at least one inorganic layer covers
a surface of the flexible substrate that is exposed by the
groove.

14. The organic light emitting display device as claimed
in claim 12, wherein the at least one organic layer is
disposed outside the groove.

15. The organic light emitting display device as claimed
in claim 1, wherein the encapsulation member includes a
first inorganic layer on the common layer, a second inor-
ganic layer on the first inorganic layer, and an organic layer
between the first inorganic layer and the second inorganic
layer.

16. An organic light emitting display device, comprising:

a flexible substrate including a display area, a through
area, and a peripheral area, and having a groove in the
peripheral area, the groove being undercut;

an organic light emitting element on the display area of
the flexible substrate;

a common layer on the peripheral area of the flexible
substrate, the common layer being disconnected by the
groove; and

an encapsulation member on the organic light emitting
element and the common layer.
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17. The organic light emitting display device as claimed
in claim 16, wherein the peripheral area is disposed between
the display area and the through area.

18. The organic light emitting display device as claimed
in claim 17, wherein the peripheral area surrounds the
through area, and

wherein the display area surrounds the peripheral area.

19. The organic light emitting display device as claimed
in claim 16, wherein the organic light emitting element
includes:

a pixel electrode;

a first organic function layer on the pixel electrode;

an organic light emitting layer on the first organic function

layer;

a second organic function layer on the organic light

emitting layer; and

a common electrode on the second organic function layer.

20. The organic light emitting display device as claimed
in claim 19, wherein the common layer is an extended
portion of at least one of the first organic function layer, the
second organic function layer, and the common layer.

21. The organic light emitting display device as claimed
in claim 19, further comprising a capping layer between the
organic light emitting element and the encapsulation mem-
ber,

wherein the common layer is an extended portion of at

least one of the first organic function layer, the second
organic function layer, the common layer, and the
capping layer.

22. A method of manufacturing an organic light emitting
display device, comprising:

forming a flexible substrate on a carrier substrate;

forming a groove on the flexible substrate, the groove

being undercut;

forming a common layer on the flexible substrate, the

common layer including an organic light emitting layer
and being disconnected by the groove; and

forming an encapsulation member on the common layer,

the encapsulation member covering the common layer.

23. The method as claimed in claim 22, wherein forming
the flexible substrate includes:

forming a first plastic layer on the carrier substrate; and

forming a first barrier layer on the first plastic layer.
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24. The method as claimed in claim 23, wherein the
groove is integrally formed in the first plastic layer and the
first barrier layer.

25. The method as claimed in claim 24, wherein the
groove is formed by irradiating a laser to the flexible
substrate.

26. The method as claimed in claims 23, wherein a laser
absorption rate of the first plastic layer is greater than a laser
absorption rate of the first barrier layer.

27. The method as claimed in claim 23, wherein forming
the flexible substrate further includes:

forming a second plastic layer on the first barrier; and

forming a second barrier layer on the second plastic layer,

and

wherein the groove is integrally formed in the first plastic

layer, the first barrier layer, the second plastic layer, and
the second barrier layer.

28. The method as claimed in claim 27, wherein the
groove is formed by irradiating a laser to the flexible
substrate.

29. The method as claimed in claim 27, wherein a laser
absorption rate of the second plastic layer is greater than a
laser absorption rate of the second barrier layer.

30. The method as claimed in claim 22, further compris-
ing:

separating the carrier substrate from the flexible substrate;

attaching a lower protective film on a surface of the

flexible substrate from which the carrier substrate is
separated; and

forming a polarizing member on the encapsulation mem-

ber.

31. The method as claimed in claim 30, further compris-
ing:

attaching an upper protective film on the encapsulation

member before separating the carrier substrate; and
removing the upper protective film before forming the
polarizing member.

32. The method as claimed in claim 30, further compris-
ing forming a through hole passing through the lower
protective film, the flexible substrate, the common layer, the
encapsulation member, and the polarizing member.

33, The method as claimed in claim 32, wherein at least
a portion of the groove is exposed by the through hole.
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