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DISPLAY DEVICE AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2018-0103929, filed in the Republic
of Korea on Aug. 31, 2018, which is hereby incorporated by
reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a display device,
and more particularly to a display device having a structure
including a camera in an active area while securing reliabil-
ity, and a method for manufacturing the same.

Discussion of the Related Art

[0003] With the recent progress of an information-depen-
dent society, the field of displays to visually express electric
information signals has rapidly been developed. As a result,
various flat display devices having superior performance of
thinness, lightness, and low power consumption have been
developed to rapidly substitute for cathode ray tubes (CRTs).
[0004] Examples of such flat display devices include a
liquid crystal display (LCD) device, a plasma display panel
(PDP) device, a field emission display (FED) device, an
electroluminescent display (ELD) device, an organic light
emitting display device and the like.

[0005] Among these displays, an organic light emitting
display device is considered an application having competi-
tiveness in that it does not require a separate backlight
source while achieving compactness and distinct color dis-
play.

[0006] In addition, organic light emitting display devices
are applied to various display devices, such as televisions,
smartphones, electronic books, monitors, notebook comput-
ers, etc. Furthermore, such an organic light emitting display
device is coupled to a camera, to achieve not only screen
display, but also checking and editing of a photographed
image.

[0007] In connection with this, a camera and a display
panel, which are included in a display device, are manufac-
tured in separate processes, respectively, and, as such, the
display device is generally configured to have a structure in
which the camera is accommodated in a bezel part provided
at a peripheral portion of the display panel.

[0008] In this situation, however, due to a module con-
figuration for driving of the camera, the bezel part disposed
at the peripheral portion of the display panel inevitably
protrudes, or the peripheral portion of the display panel
inevitably has an increased portion to be hidden. For this
reason, the entire structure of the display device may be
thickened, and the visual sense of the user may be degraded.
To this end, efforts have been made to solve such problems.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to a
display device and a method for manufacturing the same that
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.
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[0010] An object of the present invention is to provide a
display device capable of securing reliability while having a
structure including a camera in an active area, and a method
for manufacturing the same.

[0011] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0012] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, a display device includes
a substrate having an active area and a peripheral area
surrounding the active area, a camera hole disposed in the
active area of the substrate, and a plurality of subpixels
disposed in an entirety of the active area while being spaced
apart from the camera hole by a first distance, the subpixels
including a plurality of light emitting layers, respectively, in
which an organic common layer is disposed at at least one
of upper and lower surfaces of the light emitting layer in
each of the subpixels, and has the camera hole and an
intermittent portion spaced apart from the camera hole by a
second distance equal to or smaller than the first distance.
[0013] The organic common layer can have an integrated
structure in the active area, except for the intermittent
portions (e.g., bare spots where the parts of the organic
common layer has been removed) and the camera hole.
[0014] The organic common layer can include a first
organic common layer disposed at the lower surface of the
light emitting layer, and a second organic common layer
disposed at the upper surface of the light emitting layer. The
first organic common layer can contact a first electrode in
each of the subpixels. The second organic common layer can
contact a second electrode in each of the subpixels.

[0015] The second electrode can have an intermittent
portion having the same shape as the intermittent portion of
the second organic common layer.

[0016] The second organic common layer can cover the
first organic common layer in the peripheral area. The
second electrode can cover the second organic common
layer in the peripheral area.

[0017] The organic common layer can be removed from
an area surrounding the camera hole while extending from
an edge of the camera hole by the second distance.

[0018] The display device can further include a buffer
layer formed over the substrate, and provided with an
anti-crack pattern in an area disposed adjacent to the camera
hole while extending from the camera hole by the second
distance.

[0019] The anti-crack pattern can include grooves
arranged in the buffer layer in a plurality of columns or a
plurality of rows.

[0020] The anti-crack pattern can include one or more
grooves arranged in the buffer layer while having a hori-
zontal zig-zag shape.

[0021] The buffer layer can include a plurality of inorganic
stacks disposed most adjacent to the substrate while having
a multilayer structure, and an active buffer layer formed on
the plural inorganic stacks while being disposed over or
beneath a semiconductor layer provided in the active area.
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[0022] The display device can further include a dam
pattern disposed in an area disposed adjacent to the camera
hole while extending from the camera hole by the second
distance such that the dam pattern is spaced apart from the
camera hole and the organic common layer.

[0023] The subpixels can be divided from one another by
banks, respectively. The dam pattern can be made of the
same material as the banks.

[0024] The display device can further include a barrier
layer formed over the substrate, to cover the active area
including the subpixels and the peripheral area. The barrier
layer can contact the buffer layer in an area disposed
adjacent to the camera hole while extending from the camera
hole by the second distance.

[0025] The barrier layer can include at least one organic
layer and at least one inorganic layer.

[0026] The camera hole can contact only the inorganic
layer of the barrier layer at an edge thereof.

[0027] The display device can further include a camera
module including a camera lens corresponding to the camera
hole, and a camera bezel for supporting the camera lens
while having a driver. The camera bezel can overlap with the
substrate by the first distance beneath the substrate.

[0028] The substrate can be a flexible substrate.

[0029] The display device can further include a thin film
transistor formed at an interlayer between the buffer layer
and the first electrode such that the thin film transistor is
connected to the first electrode.

[0030] In another aspect of the present invention, a
method for manufacturing a display device includes prepar-
ing a substrate having an active area and a peripheral area
surrounding the active area, defining a camera hole forma-
tion area and a plurality of subpixels in the active area,
except for an area surrounding the camera hole formation
area while extending from the camera hole formation area
by a first distance, and forming first electrodes at the
subpixels, respectively, forming a first organic common
layer on the first electrodes such that the first organic
common layer covers at least the active area, forming light
emitting layers at the subpixels on the first organic common
layer, respectively, forming a second organic common layer
on the light emitting layers such that the second organic
common layer has an area equal to or greater than the first
organic common layer, forming a second electrode on the
second organic common layer, removing the second elec-
trode, the second organic common layer and the first organic
common layer from the area extending from the camera hole
formation area by the first distance, forming a barrier layer
over the substrate, to cover the active area and the peripheral
area, and removing the substrate and an upper configuration
disposed on the substrate from the camera hole formation
area, thereby forming a camera hole.

[0031] The method can further include inserting a camera
lens into the formed camera hole, and mounting a camera
module to a bottom of the substrate in an area corresponding
to the camera hole such that a camera bezel included in the
camera module, to drive the camera lens while supporting
the camera lens, overlaps with the substrate by the first
distance.

[0032] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are explanatory and are intended to
provide further explanation and examples of the invention as
claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and along with the
description serve to explain principles of the invention. In
the drawings:

[0034] FIG. 1 is a plan view illustrating an organic light
emitting display device according to an embodiment of the
present invention;

[0035] FIG. 2 is a sectional view illustrating a camera
module, a camera hole corresponding to the camera module,
and an area around the camera hole according to an embodi-
ment of the present invention;

[0036] FIG. 3 is a sectional view illustrating the camera
hole of FIG. 1, and a camera bezel and an active area around
the camera hole, which are arranged in accordance with an
embodiment of the present invention;

[0037] FIGS. 4A and 4B are sectional views illustrating
regions B and C in FIG. 3, respectively, according to an
embodiment of the present invention;

[0038] FIGS. 5A to 5C are plan views illustrating various
examples of an anti-crack pattern of FIG. 3, according to
embodiments of the present invention;

[0039] FIG. 6 is a sectional view illustrating an organic
light emitting display device according to another embodi-
ment of the present invention;

[0040] FIG. 7 is a sectional view illustrating an organic
light emitting display device according to a comparative
example compared to that of FIG. 3;

[0041] FIG. 8 is a graph depicting light absorbances of
materials in the organic light emitting display device at
different wavelengths, according to an embodiment of the
present invention;

[0042] FIGS. 9A to 9D are sectional views illustrating a
method for manufacturing an organic light emitting display
device, according to an embodiment of the present inven-
tion; and

[0043] FIGS. 10A to 10D are plan views of a substrate
respectively corresponding to FIGS. 9A-9d, according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] Hereinafter, example embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In the description given with ref-
erence to the accompanying drawings, the same reference
numerals designate the same constituent elements, respec-
tively. In the following description of the present invention,
a detailed description of known functions and configurations
incorporated herein will be omitted when it may obscure the
subject matter of the present invention. Furthermore, the
following terms associated with constituent elements are
selected taking into consideration for easy understanding
and preparation of the disclosure, and may differ from the
names of the corresponding elements in practice.

[0045] The shape, size, ratio, angle, number and the like
shown in the drawings to illustrate the embodiments of the
present invention are only for illustration and are not limited
to the contents shown in the drawings. Wherever possible,
the same reference numbers will be used throughout the
drawings to refer to the same or like parts. In the following
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description, detailed descriptions of technologies or configu-
rations related to the present invention may be omitted so as
not to unnecessarily obscure the subject matter of the present
invention. When terms such as “including”, “having” and
“comprising” are used throughout the specification, an addi-
tional component may be present, unless “only” is used. A
component described in a singular form encompasses com-
ponents in a plural form unless particularly stated otherwise.
[0046] It should be interpreted that the components
included in the embodiment of the present invention include
an error range, although there is no additional particular
description thereof.

[0047] In describing a variety of embodiments of the
present invention, when terms for positional relationship
such as “on,” “above,” “under” and “next to” are used, at
least one intervening element may be present between two
elements unless “right” or “direct” is used.

[0048] In describing a variety of embodiments of the
present invention, when a temporal relationship is described,
for example, when terms for temporal relationship of events
such as “after,” “subsequently,” “next,” and “before” are
used, there may also be the situation in which the events are
not continuous, unless “immediately” or “directly” is used.
[0049] In addition, although terms including an ordinal
number, such as first or second, may be used to describe a
variety of constituent elements, the constituent elements are
not limited to the terms, and the terms are used only for the
purpose of discriminating one constituent element from
other constituent elements.

[0050] The respective features of various embodiments
according to the present invention can be partially or entirely
joined or combined and technically variably related or
operated, and the embodiments can be implemented inde-
pendently or in combination.

[0051] FIG. 1is a plan view illustrating an organic light
emitting display device according to embodiments of the
present invention. FIG. 2 is a sectional view illustrating a
camera module, a camera hole corresponding to the camera
module, and an area around the camera hole, FIG. 3 is a
sectional view illustrating the camera hole of FIG. 1, and a
camera bezel and an active area around the camera hole,
which are arranged in accordance with a first embodiment of
the present invention. FIGS. 4A and 4B are sectional views
illustrating regions B and C in FIG. 3, respectively. FIGS.
5A to 5C are plan views illustrating various examples of an
anti-crack pattern of FIG. 3.

[0052] FIGS. 1 to 3 illustrate an application of a display
device according to the first embodiment of the present
invention to an organic light emitting display device 100.
The organic light emitting display device 100 includes
various constituent elements formed on a substrate 110. The
substrate 110 is divided into an active area AA (an area
inside a broken line in FIG. 1) including a plurality of
subpixels, to achieve screen display, and a peripheral area
Bezel surrounding the active area AA.

[0053] The planar shape of the active area AA shown in
FIG. 1 is substantially rectangular, but is not limited thereto.
The active area AA may have various planar shapes. In most
situations, the active area AA occupies an inner portion of
the substrate 110 inwardly spaced from an edge of the
substrate 110 by a predetermined width while having a shape
similar to that of the substrate 110.

[0054] A plurality of subpixels SP is arranged in the active
area AA. As can be seen from a region A in FIG. 1, each

<«
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subpixel SP includes red (R), green (G) and blue (G) light
emitting elements, and these eclements are repeatedly
arranged in the active area AA. In the organic light emitting
display device 100 of FIG. 1, each light emitting element
includes a first electrode, a second electrode, and an organic
light emitting diode (OLED) interposed between the first
electrode and the second electrode while including a plu-
rality of organic emission layers. The OLED performs light
emission and, as such, the display device is referred to as an
“organic light emitting display device” in accordance with
material characteristics of the organic emission layers. As
another example, there may be a display device in which
light emission layers are made of an inorganic material and,
as such, form inorganic emission layers. In this situation, the
display device, in which each subpixel includes a light
emitting element constituted by a light emitting diode hav-
ing inorganic emission layers, may be referred to as an
“inorganic light emitting display device. Even in such an
inorganic light emitting display device, other layers present
between the electrodes and the inorganic emission layers
may be made of an organic material.

[0055] In a light emitting diode structure having organic
common layers formed through application of an open mask
during formation of the light emitting diode, to cover at least
an active area, the organic common layers may be exposed
along an edge of a camera hole due to the process as
described above and, as such, may form a moisture penetra-
tion path. The display device of the present invention is
configured to avoid such a phenomenon. In this regard, the
shape of an area around a camera hole in the display device
of the present invention can be applied to not only the
illustrated organic light emitting display device, but also
other light emitting display devices, so long as the light
emitting display devices have a structure including organic
common layers and a camera hole disposed in an active area.
[0056] In addition, the light emitting display device
according to the illustrated embodiment of the present
invention has a feature in that a camera module CM for
performing a photographing operation, in addition to image
display, is disposed in the active area AA.

[0057] As illustrated in FIG. 2, the camera module CM
includes a camera lens LZ inserted into a camera hole CH
formed through the active area AA of the substrate 110, and
a camera bezel CB for supporting the camera lens LZ while
having a driver.

[0058] In this situation, the active area AA of the substrate
110 includes a plurality of subpixels SP each including
emission layers in a region except for the camera hole CH
and a first space BP for protecting an area around the camera
hole CH.

[0059] The camera bezel CB is disposed at a lower portion
of the substrate 110, as compared to the camera lens LZ
inserted into the camera hole CH, and is attached to the
substrate 110 or a separate support member, and, as such, the
cameral bezel CB is coupled to the substrate 110. To this
end, the camera bezel CB overlaps with the substrate 110 by
a distance corresponding to the first space BP around the
cameral hole CH. In FIG. 1, the separate support member
between the substrate 110 and the camera bezel CB is
omitted.

[0060] In addition, the camera hole CH is an open area
from which the substrate 110 and an upper configuration
disposed on the substrate 110 are removed. The camera lens
LZ of the camera module CM is inserted into the open area.
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[0061] In FIG. 1, “TL” designates a trimming line. The
trimming line TL is a boundary of the substrate 110 to be left
when a portion of the substrate 110 corresponding to the
camera hole CH and upper and lower configurations thereof
are removed through laser cutting, drilling, or punching in
an associated process. The trimming line TL corresponds to
an edge of the camera hole CH.

[0062] As such, in the organic light emitting display
device 110 of the present invention, the camera module CM
is disposed in the active area AA. Accordingly, it may be
possible to eliminate a spatial margin from the peripheral
area Bezel, except for configurations of pads. In addition,
there may be an advantage, as compared to the situation in
which the camera module is disposed in the peripheral area,
in that it is unnecessary to increase the physical size of the
peripheral area, for example, width and height, in order to
hide the camera module. When a plurality of camera mod-
ules should be provided, a first camera module can be
disposed in the peripheral area, and a second camera module
can be disposed in a camera hole provided in the active area,
as illustrated above. Even in the latter situation, there may be
an advantage, as compared to a camera module configura-
tion in which a plurality of camera modules is disposed in
the peripheral area, in that it is possible to solve a problem
of an increase in peripheral area to avoid interference among
the plural camera modules disposed in the peripheral area,
because camera modules are arranged in the areas separated
from each other, respectively, in embodiments of the present
invention.

[0063] In addition, as a configuration of the OLED
included in each subpixel SP in the organic light emitting
display device 110 of embodiments of the present invention,
common layers 141 and 143 are provided between a first
electrode 123 and a second electrode 145, in addition to an
organic emission layer 142. Here, the reason why the layers
141 and 143 are referred to as “common layers” is because
each of the layers 141 and 143 is formed in the form of an
integrated layer to cover the entirety of at least the active
area AA. Generally, the common layers 141 and 143 have
hole or electron transport properties and, as such, assist in
carrier transport to the organic emission layer 142 or directly
perform carrier transport.

[0064] In the organic light emitting display device, the
common layers 141 and 143 can be made of organic
materials, respectively. If necessary, an inorganic common
layer can be interposed between the organic common layers
141 and 143.

[0065] Furthermore, the OLED can include, at least one of
the first organic common layer 141 between the organic
emission layer 142 and the first electrode 123 and the second
organic common layer 143 between the organic emission
layer 142 and the second electrode 145. If necessary, the
OLED ca include only one of the first and second organic
common layers 141 and 143.

[0066] In addition, each or any one of the first and second
organic common layers 141 and 143 can be constituted by
multiple layers.

[0067] Furthermore, the second electrode 145 of the
OLED in each subpixel SP is formed to have an integrated
structure to cover the entirety of the active area AA, for
application of a common voltage. Preferably, the second
electrode 145 is formed to have the greatest area to cover all
of the first and second organic common layers 141 and 143.
As such, it can be possible to transmit a common voltage to

Mar. 5, 2020

the second electrode 145 through connection between the
second electrode 145 and a line formed in a portion of the
peripheral area Bezel.

[0068] In addition, when the first organic common layer
141 is a hole transport layer, and the second organic com-
mon layer 143 is an electron transport layer, the second
organic common layer 143, which exhibits relatively supe-
rior interface matching with the second electrode 145, is
formed to have a greater area than the first organic common
layer 141, and, as such, the first organic common layer 141,
which exhibits great resistance, does not contact the second
electrode 145.

[0069] The subpixels SP are not arranged in an area
around and immediately adjacent to the camera hole CH.
That is, a protective area is provided to surround the camera
hole CH while extending from the edge of the camera hole
CH by a distance corresponding to the first space BP. The
protective area is a non-emission area where no emission
layer is arranged. The substrate 110 is coupled to the camera
module CM while overlapping with the camera bezel CB of
the camera module CM in the first space BP. The camera
hole CH is an area from which the substrate 110 and an
upper configuration disposed on the substrate 110 are
removed, for insertion of the camera module CM into the
substrate 110. This area is defined through a separate
removal process conducted before a process for inserting the
camera module CM.

[0070] In addition, in order to protect materials weak
against moisture penetration among configurations formed
on the substrate 110, the organic light emitting display
device of the present invention is provided with a barrier
1500 (e.g., formed of barriers 151, 152, 153 and 155) formed
such that an end of the barrier 1500 forms a boundary
between the barrier 1500 and the camera hole CH. That is,
the barrier 1500 not only has an end disposed along an edge
of the peripheral area Bezel, but also the above-described
end, which is disposed around the camera hole CH. to
prevent lateral moisture penetration.

[0071] In addition, in the organic light emitting display
device according to the illustrated embodiment of the pres-
ent invention, each of the first and second organic common
layers 141 and 143 and the second electrode 145 is primarily
formed on the active area AA, to have an integrated struc-
ture, as described above and as illustrated in FIG. 3. How-
ever, the first and second organic common layers 141 and
143 and the second electrode 145 are defined to have
intermittent portions in areas disposed around the edge of
the camera hole CH while extending outwards from the edge
of the camera hole CH by a distance corresponding to a
second space BP2 (FIG. 6).

[0072] For example, intermittent portions can be formed
in accordance with partial removal of the organic common
layers 141 and 143 and, as such, can cut continuance of the
organic common layers 141 and 143 between adjacent ones
of the subpixels SP around the camera hole CH. In this
situation, although moisture penetrates due to the configu-
ration of the camera hole CH, the path, along which moisture
flows, is blocked by the intermittent portions and as such,
damage to he subpixels SP caused by moisture or foreign
matter may be avoided. Upon forming the intermittent
portions, portions of the organic common layers 141 and 143
corresponding to the second space BP2 can be completely
removed, or can be partially left without being completely
removed due to partial transmission of laser energy. In the
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former situation, it can be possible to achieve separation
between the organic common layers of the subpixels and the
organic common layers in the second space BP2 and, as
such, transfer of moisture can be prevented. Even in the
latter situation, the same effect as that of the former situa-
tion, that is, prevention of moisture transfer, can be obtained
when the remaining portions of the organic common layers
141 and 143 have an island shape.

[0073] In another example, intermittent portions can be
formed by removing the first and second organic common
layers 141 and 143 and the second electrode 145 from a
region defined around the edge of the camera hole CH while
extending outwards from the edge of the camera hole CH by
the distance corresponding to the second space BP2. Each of
the first and second organic common layers 141 and 143 and
the second electrode 145 is formed to have an integrated
structure using an open mask and, as such, a portion thereof
corresponding to the second space BP2 is removed through
a selective removal process using laser radiation or the like.
If necessary, portions of the first and second organic com-
mon layers 141 and 143 and the second electrode 145, which
are disposed in a region where the camera hole CH is to be
formed, can be removed simultaneously with configurations
disposed in the second space BP2, for convenience of
removal of the substrate 110 and an upper configuration
disposed on the substrate 110 from the camera hole region
upon subsequent formation of the camera hole CH.

[0074] In particular, the second electrode 145 can have an
intermittent portion having the same shape as that of the
second organic common layer 143, as illustrated in FIG. 3.
[0075] In addition, in the organic light emitting display
device of the present invention, an additional camera mod-
ule can be provided at a portion of the peripheral area Bezel,
in addition to the camera module provided within the active
area.

[0076] Hereinafter, the peripheral area Bezel will be
described.
[0077] A portion of the peripheral area Bezel, which

corresponds to one side of the substrate 110 (a top side in
FIG. 1), has a relatively great width. At this peripheral area
portion, a driver 150 connected to a plurality of pads, to
drive a thin film transistor array and an organic emission
array, and dummy pad parts 160 arranged at opposite sides
of the driver 150, and electrically connected to a touch
electrode array, to take part in driving of the touch electrode
array, are disposed. The dummy pad parts 160 can be formed
at the same layer as the plural pads over the substrate 110.
The dummy pad parts 160 can be connected to the touch
electrode array, which is disposed over the barrier 1500 of
the organic light emitting display device.

[0078] In addition, the thin film transistor array means the
entirety of thin film transistors included in respective sub-
pixels in the active area, and the organic emission array
means the entirety of the OLEDs included in respective
subpixels.

[0079] A concrete layered structure will be described with
reference to FIG. 3.

[0080] The substrate 110 can be formed using a flexible
material such as a plastic film or a hard material such as a
glass substrate. In the organic light emitting display device
of embodiments of the present invention, however, it is
preferred that the substrate 110 be made of a flexible plastic
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material in order to prevent horizontal transfer of impact
occurring during a removal process for formation of the
camera hole CH.

[0081] When the substrate 110 is formed using a plastic
film, the organic light emitting display device can further
include a buffer layer 115 formed to directly contact the
substrate 110 while having an inorganic stack including a
plurality of inorganic layers, for surface protection and film
formation uniformity of the substrate 110. In addition, the
buffer layer 115 can further have an active buffer layer for
protection of active layers of thin film transistors to be
formed thereon. In FIG. 3, the buffer layer 115 is illustrated
in a state in which the organic stack and the active buffer
layer are merged into the buffer layer 115. Although the
buffer layer 115 is illustrated as a single layer, the buffer
layer 115 has a multilayer structure including a plurality of
inorganic layers. The inorganic layers used for the buffer
layer can include a silicon insulating film, such as a silicon
oxide film, a silicon nitride film or a silicon oxynitride film,
or a metal oxide film, such as an aluminum oxide film or a
titanium oxide film. When the inorganic layers included in
the buffer layer 115 include a metal oxide film, the metal
oxide film is spaced apart, by one layer or more, from each
thin film transistor (an active layer, a gate electrode, a source
electrode, and a drain electrode), which is disposed over the
buffer layer 115, in order to avoid electrical influence on the
thin film transistor.

[0082] In addition, the buffer layer 115 can further include
a concave anti-crack pattern 113 formed on at least one of
the plural inorganic layers around the camera hole CH. The
anti-crack pattern 113 disperses stress horizontally trans-
ferred from the edge of the camera hole CH. The anti-crack
pattern 113 also functions to disperse bending force applied
to the substrate 110 having flexibility during execution of an
associated process while preventing concentration of the
bending force on a particular area. For such a function, the
anti-crack pattern 113 is formed to be disposed adjacent to
the camera hole CH.

[0083] In addition, although a groove of the anti-crack
pattern 113 is illustrated in FIG. 3 as having vertical side
walls aiming an acute angle with respect to a bottom surface
of the groove, the present invention is not limited thereto.
For example, the side walls can be perpendicular to the
bottom surface or can form a slightly obtuse angle with
respect to the bottom surface. In this situation, it is preferred
that the vertical side walls of the groove in the anti-crack
pattern 113 be perpendicular to the bottom surface or can
form an acute angle with respect to the bottom surface, in
order to cut continuance of the organic common layers at
boundaries of the anti-crack pattern 113 in formation of the
OLEDs.

[0084] The anti-crack pattern 113 has a concave shape
when viewed in vertical cross-section thereof, as illustrated
in FIG. 3. The anti-crack pattern 113 also has various
horizontal shapes, for example, a plurality of columns 113a
as shown in FIG. 5A, a plurality of rows 11354 as shown in
FIG. 5B, or a plurality of zig-zag patterns 113c¢ (e.g., wavy
patterns) as shown in FIG. 5C.

[0085] Further, in addition to the anti-crack pattern 113,
which is disposed in the first space BP around the camera
hole CH, an additional anti-crack pattern having a shape
similar or identical to that of the anti-crack pattern 113 can
be provided at the peripheral area Bezel in order to cut a
transfer path of stress from the outside of the device.
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[0086] The organic light emitting display device can fur-
ther include a planarization layer 120 formed over the buffer
layer 115, which includes a thin film transistor array includ-
ing a data line 121 and a plurality of power lines 122.
[0087] First electrodes 123 corresponding to respective
subpixels SP are formed on the planarization layer 120.
[0088] Banks 125 are also formed on respective first
electrodes 123 at boundaries of respective subpixels SP, to
define light emitting elements.

[0089] In addition, the double-layer structure of the banks
125 and the planarization layer 120 disposed beneath the
banks 125 are patterned, to form dam patterns (DAM) 1251
and 1252 in the first space BP around the camera hole CH.
[0090] On the first electrode 123 corresponding to each
subpixel SP, the first organic common layer 141, the organic
emission layer 142, the second organic common layer 143
and the second electrode 145 are sequentially formed in this
order and, as such, an OLED is completely formed.
[0091] When adjacent ones of the subpixels SP are con-
figured to emit different colors, the organic emission layers
142 of the adjacent subpixels SP can include light emitting
layers for emitting different colors, for example, red, green,
blue, etc., for the corresponding subpixels SP, respectively.
In connection with this, deposition masks having different
opening areas are prepared for formation of light emitting
layers for different colors in an associated process, and a
deposition process is carried out for each of different color
emitting materials, and, as such, red, green, and blue light
emitting layers can be selectively formed for respective
adjacent subpixels SP.

[0092] As described above, the first and second organic
common layers 141 and 143 and the second electrode 145
are layers formed to cover at least the active area. The reason
why these layers have intermittent portions around the
camera hole CH is because, after completion of the layer
formation process up to formation of the second electrode
145, a removal process is separately carried out for the
second electrode 145, the second organic common layer 143
and the first organic common layer 141, which have been
formed in common. In particular, the second electrode 145,
the second organic common layer 143 and the first organic
common layer 141 are spaced apart from the edge of the
camera hole CH by a distance corresponding to the second
space BP2 and, as such, it can be possible to prevent the
organic layers, which are weak against moisture or ambient
air, from being exposed at a cut part, such as the camera hole
CH during execution of a process, after completion of
manufacture, or in use. In this situation, after completion of
the layer formation process up to formation of the second
electrode 145, the second electrode 145 is removed, together
with the first and second organic common layers 141 and
143, from the first space BP, using a method such as laser
ablation, in order to prevent the second organic common
layer 143 from being exposed in the removal process. The
process for formation of constituent elements of each OLED
up to formation of the second electrode 145 is carried out in
a vapor deposition manner, using an open mask having an
opening excluding the peripheral area Bezel, except for
formation of the organic emission layer 142. In this situa-
tion, each layer has a thin film shape while having a film
quality of low density and, as such, can be removed even by
low laser radiation energy in an ultraviolet wavelength range
corresponding to a wavelength range of about 340 to 370
nm. In this situation, the first and second organic common
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layers 141 and 143 are peeled off from surfaces of the banks
125 or the surface of the buffer layer 120 by laser energy
applied thereto. The second electrode 145, which has a film
quality of high density, as compared to the first and second
organic common layers 141 and 143, is also removed,
together with the first and second organic common layers
141 and 143, in accordance with separation of the first and
second organic common layers 141 and 143 from the banks
125 and the buffer layer 120. In other words, parts of the
organic layer can be lasered away, so that the edges of the
organic layers can terminate a safe distance away from the
camera hole (e.g., the edges of the organic layers are too
close to the hole, then this situation can invite moisture
penetration and degradation of the device).

[0093] In addition, when the second electrode 145 is
formed as a reflective/transmissive electrode, in which the
organic light emitting display device is of a top emission
type, the second electrode 145 is formed to have a thickness
of 140 A or less in order to achieve an enhancement in
transmissivity. In this situation, the second electrode 145 can
have a smaller thickness than the first and second organic
common layers 141 and 143 and, as such, can be easily
removed, together with the first and second organic common
layers 141 and 143, in a laser ablation process for removal
of the first and second organic common layers 141 and 143.

[0094] The barrier 1500 includes a first barrier 151 formed
over the entire surface including the OLEDs of the subpixels
SP and the dam patterns DAM disposed in the first space BP
while being made of an inorganic film material, a second
barrier 152 disposed in an area inside the dam patterns DAM
while being thicker than the first barrier 151 and made of an
organic film material, and third and fourth barriers 153, 155
sequentially formed over the second barrier while being
made of an inorganic material. For example, barrier 1500
can include a first barrier 151, a second barrier 152, a third
barrier 153 and a fourth barrier 155.

[0095] Referring to the above description, among the
constituent elements of the barrier 1500, only the second
barrier 152 is made of an organic material, and is disposed
in an area inside the dam patterns DAM while being spaced
apart from the edge of the camera hole CH. In this situation,
positional adjustment of the second barrier 152 is possible in
accordance with provision of the dam patterns DAM. The
dam patterns DAM have a height of about 2 pm or more and,
as such, function to prevent the material of the second
barrier 152 from flowing to the camera hole CH during
formation of the second barrier 152, even when the material
of the second barrier 152 has flowability. In accordance with
this configuration, among the layers of the barrier 1500, the
second barrier 152, which is made of an organic material
exhibiting superior protective ability against foreign matter,
but weak against moisture penetration, is prevented from
meeting the edge of the camera hole CH (e.g., the edge of
the second barrier 152 is sealed within the other barrier
layers 151, 153 and 155).

[0096] Among the constituent elements of the barrier
1500, the first barrier 151, the third barrier 153, and the
fourth barrier 155 meet the edge of the camera hole CH.
Similarly, in the peripheral area Bezel, the barriers 151, 153
and 155 of the barrier 1500, which are made of inorganic
materials, extend to lateral edges of the peripheral area
Bezel, to protect side portions of the second barrier 152, and
as such, lateral moisture penetration can be prevented.
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[0097] The area occupied by the first and second organic
common layers 141 and 143 within the first space BP is a
bezel margin area BPM. This area has a width equal to the
width of the bank 125 formed at a boundary of the subpixel
SP23 most adjacent to the camera hole CH. If necessary, the
width of the bank 125 formed at the boundary of the
subpixel SP2 most adjacent to the camera hole CH can be
reduced to a minimum width and, as such the bank 125 can
be substantially eliminated. In this situation, the bezel mar-
gin area BPM can be approximate to zero and, as such, the
first space BP, which is a protective area around the camera
hole CH, can be substantially equal to the second space BP2,
in which the intermittent portions of the first and second
common layers 141 and 143 are defined.

[0098] In addition, the second electrode 145 can be left in
the first space BP, if necessary. In this situation, the second
electrode 145 can be formed after selective removal of the
first and second organic common layers 141 and 143.
[0099] FIG. 6 is a sectional view illustrating an organic
light emitting display device according to a second embodi-
ment of the present invention.

[0100] The organic light emitting display device accord-
ing to the second embodiment of the present invention
differs from that of the first embodiment in that an organic
emission layer 342 is primarily formed in the form of a
common layer to cover the active area AA, like a white
organic emission layer, and is then removed, together with
organic common layers 341 and 342 and a second electrode
345, to form intermittent portions around the camera hole in
a laser ablation process described in conjunction with FIG.
3. The remaining configurations of FIG. 6 are identical to
those of FIG. 3.

[0101] In addition, each OLED further includes a layer
formed on the second electrode, to achieve an enhancement
in light extraction while protecting the OLED, like a capping
layer. Such a capping layer may be primarily formed in the
form of a common layer to cover the active area AA, and is
then removed, together with the organic common layers and
the second electrode, in a laser ablation process.

[0102] FIG. 7 is a sectional view illustrating an organic
light emitting display device according to a comparative
example compared to that of FIG. 3.

[0103] As illustrated in FIG. 7, the organic light emitting
display device according to the comparative example has a
structure including a first organic common layer 41, a
second light emitting layer 42, a second organic common
layer 43, and a second electrode 45. In this structure, the first
organic common layer 41, the second light emitting layer 42,
the second organic common layer 43 and the second elec-
trode 45, which are constituent elements of the OLED
disposed in a camera edge area, are left in grooves 13 of a
buffer layer 15 within an area around the camera hole CH.
As a result, there may be a possibility that lateral moisture
penetration around the camera hole CH may occur through
the first and second organic common layers 41 and 43 and
the second light emitting layer 42.

[0104] In order to avoid lateral moisture penetration
around the camera hole CH in the above-described com-
parative example, in the organic light emitting display
device of embodiments of the present invention, intermittent
portions are formed at the organic common layers, to be
disposed around the edge of the camera hole CH in an area
corresponding to the first space BP while extending out-
wards from the edge of the camera hole CH by a distance
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corresponding to a second space BP2 (e.g., portions of the
organic common layers around the camera hole CH are
removed, similar to a firebreak—in a fire fighting analogy, or
amoat ditch—in a castle analogy). As a result, the films that
directly contact or meet the camera hole CH around the
camera hole CH are only inorganic films (e.g., no organic
films meet or contact the camera hole).

[0105] The configuration, in which the organic common
layers have intermittent portions around the camera hole, as
in the first and second embodiments of the present invention,
is not limited to the above-described organic light emitting
display device. This configuration may also be applied to an
inorganic light emitting display device using an organic
common layer.

[0106] FIG. 8 is a graph depicting light absorbances of
materials in the organic light emitting display device of
embodiments of the present invention at different wave-
lengths.

[0107] A laser having a wavelength within an ultraviolet
wavelength range is mainly used when a laser ablation
process is carried out for removal of the first and second
organic common layers from the second area BP2 in the
organic light emitting display device of the present invention
described in conjunction with FIG. 3. This means that
materials exhibiting high light absorbances within an ultra-
violet wavelength range are selected for layers to be
removed. Referring to the graph of FIG. 8, it can be seen that
light absorbances of a hole transport layer HTL and a
capping layer CPL exhibit high light absorbances in an
ultraviolet wavelength range, respectively.

[0108] Here, the hole transport layer HTL is a layer
included in the first organic common layer, and the capping
layer CPL is a layer formed on the second electrode (“145”
in FIG. 3). If necessary, the capping layer CPL on the second
electrode 145 can be formed to cover the active area AA, and
can then be applied to a removal process, together with the
first and second organic common layers, before formation of
the barrier 1500.

[0109] The capping layer CPL is a layer formed to contact
an upper surface of the second electrode 145, and provided
to achieve an enhancement in light extraction while protect-
ing an OLED disposed therebeneath. The capping layer CPL
can be made of the same material as the second organic
common layer contacting a lower surface of the second
electrode 145, taking into consideration matching thereof
with the second electrode 145.

[0110] In the organic light emitting display device of the
present invention, the organic common layers, which are
removed through laser ablation, are made of materials
exhibiting high absorbances for the wavelength of light used
in the laser ablation, respectively.

[0111] Hereinafter, a method for manufacturing an organic
light emitting display device of the present invention will be
described with reference to the accompanying drawings.
[0112] FIGS. 9A to 9D are sectional views illustrating the
method for manufacturing an organic light emitting display
device of the present invention. FIGS. 10A to 10D are plan
views of a substrate respectively corresponding to FIGS. 9A
to 9D.

[0113] As illustrated in FIGS. 9A and 10A, a buffer layer
315, which is constituted by a plurality of inorganic films
layered to form a multilayer structure, is formed over a
substrate 310. At least one of the multiple inorganic layers
in the buffer layer 315 is formed with a concave anti-crack
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pattern 313 around an area corresponding to a camera hole
CH. The anti-crack pattern 313 disperses stress horizontally
transferred from an edge of the camera hole CH, which will
be formed in a subsequent removal process. The anti-crack
pattern 313 also functions to disperse bending force applied
to the substrate 310 having flexibility during execution of an
associated process while preventing concentration of the
bending force on a particular area. For such a function, the
anti-crack pattern 313 is formed to be disposed adjacent to
the camera hole CH.

[0114] In addition, although a groove of the anti-crack
pattern 313 is illustrated in FIG. 9A as having vertical side
walls perpendicular to a bottom surface of the groove, the
present invention is not limited thereto. For example, the
side walls can be perpendicular to the bottom surface or may
form an acute angle or a slightly obtuse angle with respect
to the bottom surface. In this situation, it is preferred that the
vertical side walls of the groove in the anti-crack pattern 313
be perpendicular to the bottom surface or can form an acute
angle with respect to the bottom surface, as illustrated in
FIG. 94, in order to cut continuance of organic common
layers at boundaries of the anti-crack pattern 313 in forma-
tion of the OLEDs. In addition, the depth of the groove in the
anti-crack pattern 313 can be varied in accordance with the
number of inorganic layers where the groove of the buffer
layer 315 is disposed.

[0115] The anti-crack pattern 313 has a concave shape
when viewed in vertical cross-section thereof, as illustrated
in FIG. 9A. The anti-crack pattern 313 also has various
horizontal shapes, for example, a plurality of columns 113a,
a plurality of rows 1135, or a plurality of zig-zag or wavy
patterns 113¢, as described in conjunction with FIGS. 5A to
5C.

[0116] Further, in addition to the anti-crack pattern 313,
which is disposed in a first space BP around the camera hole
CH, an additional anti-crack pattern having a shape similar
or identical to that of the anti-crack pattern 313 cam be
provided at a peripheral area Bezel in order to cut a transfer
path of stress from the outside of the device.

[0117] Thereafter, a thin film transistor array including a
gate electrode (lines), an active layer, a data line 321, and a
plurality of power lines 322 is formed on the buffer layer 315
having the anti-crack pattern 313. The thin film transistor
array may further include an interlayer insulating film inter-
posed between layers of the gate electrode (line), active
layer, data line 321 and multiple power lines 322.

[0118] In this situation, as shown in FIG. 10A, a pad part
PAD including a plurality of pads and dummy pad parts 160
taking part in touch driving can be further formed at the
peripheral area Bezel during formation of the thin film
transistor array

[0119] A planarization layer 320 is then formed over the
buffer layer 315 including the thin film transistor array
having the data line 321 and the plural power lines 322.
[0120] First electrodes 323 corresponding to respective
subpixels are subsequently formed on the planarization layer
320.

[0121] Banks 325 are also formed on respective first
electrodes 323 at boundaries of respective subpixels SP, to
define light emitting elements.

[0122] The double-layer structure of the banks 325 and the
planarization layer 320 disposed beneath the banks 325 is
subsequently patterned, to form dam patterns (DAM) 361
and 362 in the first space BP around the camera hole CH.
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[0123] On the first electrode 323 corresponding to each of
the subpixels SP1, SP2, . . ., a first organic common layer
341, an organic emission layer 342, a second organic com-
mon layer 343 and a second electrode 345 are sequentially
formed in this order and, as such, an OLED is completely
formed.

[0124] When adjacent ones of the subpixels SP1, SP2, . .
. are configured to emit different colors, the organic emission
layers 342 of the adjacent subpixels SP can include light
emitting layers for emitting different colors, for example,
red, green, blue, etc., to the corresponding subpixels SP,
respectively. In connection with this, deposition masks hav-
ing different opening areas are prepared for formation of
light emitting layers for different colors in an associated
process, and a deposition process is carried out for each of
different color emitting materials, and, as such, red, green,
and blue light emitting layers may be selectively formed for
respective adjacent subpixels SP. Referring to FIG. 9A, the
organic emission layers 342 are shown as being formed not
only on the subpixels SP1, SP2, . . . , but also on an area
therearound, in a continuous manner. This situation corre-
sponds to, for example, the situation in which a white
organic emission layer is applied as the organic emission
layer 342 of each subpixel. As illustrated in FIG. 9A, the
white organic emission layer 342 is formed, together with
the first organic common layer 341 and the second organic
common layer 343, over the entirety of an active area AA
including a camera hole formation area and an area there-
around such that the OLEDs have these layers in common.
That is, the white organic emission layer 342 is formed to
cover the entirety of the active area AA, similarly to the
organic common layers described in conjunction with FIG.
1. In this situation, after completion of a process for forming
a barrier 350 or 1500 to be described later, color filters
corresponding to respective subpixels are formed on the
white organic emission layer 342, to enable emission of
different colors from the subpixels, and, as such, display of
different colors at different subpixels may be possible.

[0125] Of course, the organic emission layers can include
light emitting layers of different colors for different subpix-
els, as described above in conjunction with FIG. 3. In the
situation of FIG. 3, such a light emitting layer may not be
selectively provided in the area corresponding to the camera
hole CH and the area corresponding to the first space BP
around the camera hole CH in accordance with opening
adjustment for light emitting layers.

[0126] Subsequently. in order to provide intermittent por-
tions at the constituent elements of each OLED weak against
moisture in an area around the camera hole formation area,
as illustrated in FIGS. 9B and 10B, a laser in an ultraviolet
wavelength range is irradiated onto upper surface portions of
the resultant structure obtained after the second electrode
345 is formed, which correspond to the camera hole forma-
tion area and an area corresponding to the second space BP2
around the camera hole CH, to perform ablation (CH+BP2).
As aresult, the second electrode 345, and the second organic
common layer 343, the organic emission layer 342 and the
first organic common layer 341, which are disposed beneath
the second electrode 345, can be simultaneously removed
from the camera hole formation area and the area there-
around. If necessary, the process for selective OLED
removal can be carried out after formation of a capping layer
CPL over the second electrode 345. In this situation, the
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capping layer CPL is formed as a common layer having an
area greater than or equal to an area of the second electrode
345.

[0127] When ablation is carried out through the above-
described laser radiation, interface separation occurs
between the first organic common layer 341, the second
organic common layer 343 or the capping layer CPL, which
directly contacts the first and second electrodes 323 and 345,
and the first and second electrodes 323 and 345. As a result,
organic materials are separated from the upper surface of the
first electrode 323 and, as such, are removed. In order to
effectively perform the above-described ablation, it is pre-
ferred that the first organic common layer 341, the second
organic common layer 343 or the capping layer, which
directly contacts the first and second electrodes 323 and 345,
be made of an organic material exhibiting excellent light
absorbance in a wavelength of energy in laser radiation used
in the process. Through this process, organic materials weak
against moisture are removed from the camera hole forma-
tion area and the area therearound.

[0128] Thereafter, a barrier (“350” in FIG. 9C and “1500”
in FIG. 10C) is formed over the entire upper surface of the
resultant structure including the OLEDs of the subpixels and
the dam patterns DAM disposed in the area corresponding to
the first space BP. The barrier includes a first barrier 351
made of an inorganic film material, a second barrier 352
disposed in an area inside the dam patterns DAM while
being thicker than the first barrier 351 and made of an
organic film material, and third and fourth barriers 353 and
355 sequentially formed over the second barrier 352 while
being made of an inorganic material. Referring to FIG. 9C,
the arrangement of the barrier 1500 in the peripheral area
Bezel can be seen. The barrier 1500 extends to an area
except for the pad part PAD and the dummy pad parts 160.
In detail, when, among the constituent elements of the
barrier 1500, only the second barrier 352 is made of an
organic material, the second barrier 352 is disposed inwards
of the remaining barriers, that is, the first barrier 351, the
third barrier 353 and the fourth barrier 355, in order to
protect side portions of the second barrier 352 made of an
organic material by the first barrier 351, the third barrier 353
and the fourth barrier 355, which are made of inorganic
materials.

[0129] Subsequently, a driver 150 to be connected to the
pad part PAD can be formed, as illustrated in FIG. 10D.
[0130] Asillustrated in FIGS. 9D and 10D, a portion of the
substrate 110 corresponding to the camera hole formation
area and an upper configuration thereof are removed along
a trimming line TL through a physical process, such as
punching, drilling, or laser cutting.

[0131] In order to protect a lower configuration of the
substrate 110 before the removal process, a protective film
made of, for example, polyethylene terephthalate (PET) can
be further formed. In this situation, the removal process can
remove not only the upper configuration of the substrate 110,
but also the lower configuration of the substrate 110.
Through the removal process, the area, which is disposed
inside the trimming line TL and from which the substrate
110 is removed, becomes the camera hole CH. The trimming
line TL becomes the edge of the camera hole CH. A camera
module (“CM” in FIG. 2) can be inserted into the camera
hole CH.

[0132] As can be seen from FIG. 9D, in the area around
the edge of the camera hole CH, there is no organic material,
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and only the barrier 350 (or <1500 in FIG. 10C) made of an
inorganic material is present to surround the camera hole
CH. Accordingly, external moisture penetration into the
active area AA through the camera hole CH can be pre-
vented. Thus, reliability of the device may be enhanced.
[0133] As apparent from the above description, the display
device of the present invention is configured to cut continu-
ance of organic common layers in a structure including a
camera in a display part (active area), thereby blocking a
moisture or foreign matter penetration path around a camera
hole. Accordingly, reliability of the device can be enhanced.
[0134] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A display device comprising:

a substrate having an active area and a peripheral area

surrounding the active areg,

a camera hole disposed in the active area of the substrate;

a plurality of subpixels disposed in the active area while

being spaced apart from the camera hole by a first
distance, the plurality of subpixels including a plurality
of light emitting layers, respectively; and

at least one organic common layer disposed on or under

the plurality of light emitting layers,

wherein the at least one organic common layer includes an

intermittent portion corresponding to a second distance
from the camera hole, the second distance being less
than or equal to the first distance.

2. The display device according to claim 1, wherein the
intermittent portion is a hole in the at least one organic
common layer, or

wherein the intermittent portion is a barren spot in the at

least one organic common layer, the barren spot being
free of the at least one organic common layer.

3. The display device according to claim 1, wherein the at
least one organic common layer has an integrated structure
in the active area, except for in areas corresponding to the
intermittent portion and the camera hole.

4. The display device according to claim 1, wherein the at
least one organic common layer includes a first organic
common layer disposed under the plurality of light emitting
layers, and a second organic common layer disposed on the
plurality of light emitting layers,

wherein the first organic common layer contacts a first

electrode in each of the plurality of subpixels, and

wherein the second organic common layer contacts a

second electrode in each of the plurality of subpixels.

5. The display device according to claim 4, wherein the
second electrode has an intermittent portion having a diam-
eter substantially equal to a diameter of an intermittent
portion of the second organic common layer.

6. The display device according to claim 4, wherein the
second organic common layer overlaps with the first organic
common layer in the peripheral area, and

wherein the second electrode overlaps with the second

organic common layer in the peripheral area.

7. The display device according to claim 4, further com-
prising:
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a buffer layer disposed on the substrate, the buffer layer
having an anti-crack pattern within an area inside the
second distance from the camera hole; and

a barrier layer disposed on the substrate, the barrier layer
overlapping with the active area including the plurality
of subpixels and the peripheral area,

wherein grooves of the anti-crack pattern are filled with
the barrier layer.

8. The display device according to claim 7, wherein the
anti-crack pattern includes one or more grooves arranged in
the buffer layer, the one or more grooves having a zig-zag
shape. a wavy shape, or a curvy shape.

9. The display device according to claim 7, wherein the
buffer layer includes:

a plurality of inorganic stacks disposed adjacent to the
substrate; and an active buffer layer disposed on the
plural inorganic stacks, the active buffer layer being
disposed over or beneath a semiconductor layer pro-
vided in the active area.

10. The display device according to claim 1, wherein the
at least one organic common layer is absent from an area
surrounding the camera hole, and

wherein an edge of the at least one organic common layer
is spaced apart from an edge of the camera hole by the
second distance.

11. The display device according to claim 1, further

comprising:

a dam pattern disposed within an area of the second
distance from the camera hole, the dam pattern being
spaced apart from the camera hole and the at least one
organic common layer.

12. The display device according to claim 11, wherein the
plurality of subpixels are divided from one another by banks,
respectively, and the dam pattern includes a same material as
the banks.

13. The display device according to claim 1, further
comprising:

a buffer layer disposed on the substrate,

a barrier layer over the substrate, the barrier layer over-
lapping with the active area including the plurality of
subpixels and the peripheral area,

wherein the barrier layer contacts the buffer layer within
an area of the second distance from the camera hole.

14. The display device according to claim 13, wherein the
barrier layer includes at least one organic layer and at least
one inorganic layer.

15. The display device according to claim 14, wherein the
camera hole contacts only the at least one inorganic layer
among the at least one organic layer and the at least one
inorganic layer of the barrier layer.

16. The display device according to claim 1, further
comprising:

a camera module including a camera lens corresponding
to the camera hole, and a camera bezel for supporting
the camera lens, the camera bezel overlapping with the
substrate by the first distance in an area beneath the
substrate.

17. The display device according to claim 1, wherein the

substrate 1s a flexible substrate.

18. A method for manufacturing a display device, the
method comprising:

preparing a substrate having an active area and a periph-
eral area surrounding the active area;

defining a camera hole formation area in the substrate;
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defining a plurality of subpixels in the active area of the
substrate, except for in a subpixel free area surrounding
the camera hole formation area, the subpixel free area
being located within a first distance from the camera
hole formation area;

forming first electrodes at the plurality of subpixels,
respectively;

forming a first organic common layer on the first elec-
trodes, the first organic common layer overlapping with
at least the active area of the substrate;

forming light emitting layers on the first organic common
layer for the plurality of subpixels, respectively;

forming a second organic common layer on the light
emitting layers, the second organic common layer
having an area greater than or equal to an area of the
first organic common layer;

forming a second electrode on the second organic com-
mon layer;

removing portions of the second electrode, the second
organic common layer and the first organic common
layer from the subpixel free area around the camera
hole formation area;

forming a barrier layer on the substrate, the barrier layer
overlapping with the active area and the peripheral
area; and

removing portions of the substrate and an upper configu-
ration disposed on the substrate from the camera hole
formation area, and creating a camera hole in the
camera hole formation area.

19. The method according to claim 18, wherein the
intermittent portion is a hole in the first and second organic
common layers, or the intermittent portion is a barren spot
in the first and second organic common layers, the barren
spot being free of the first and second organic common
layers.

20. The method according to claim 18, further compris-
ing:

inserting a camera lens into the camera hole; and

mounting a camera module to a bottom of the substrate in
an area corresponding to the camera hole,

wherein a camera bezel included in the camera module
overlaps with the substrate by the first distance.

21. A display device comprising:

a substrate having an active area including a plurality of
subpixels and a peripheral area surrounding the active
area, the peripheral area being free of subpixels;

a buffer layer disposed on the substrate;

an organic common layer disposed in the plurality of
subpixels;

a camera hole disposed in the active area of the substrate;

a barrier layer disposed on the plurality of subpixels, the
barrier layer including:

a first inorganic barrier layer disposed on the plurality
of subpixels,

a second inorganic barrier layer disposed on the first
inorganic barrier layet, and

an organic barrier layer disposed between the first and
second inorganic barrier layers;

an intermittent portion disposed in the organic common
layer, an edge of the intermittent portion being spaced
apart from an edge of the camera hole,

wherein the first and second inorganic barrier layers
extend to the edge of the camera hole, and the first
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inorganic barrier layer contacts the buffer layer within
the intermittent portion, and
wherein the organic barrier layer is spaced apart from the
camera hole.
22. The display device according to claim 21, wherein the
intermittent portion is a hole in the organic common layer.
23. The display device according to claim 21, further
comptising:
an anti-crack pattern disposed in the intermittent area,
wherein grooves of the anti-crack pattern are filled with
the first inorganic barrier layer.

® 0% % % %
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