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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2018-0125211 filed on Oct. 19,
2018, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a display device,
and more particularly to a display device capable of reduc-
ing a non-display area.

Description of the Related Art

[0003] An image display device, which renders a variety
of information on a screen, is a core technology of the
information age. Such an image display device is developing
towards enhanced thinness, enhanced lightness, and
enhanced portability as well as enhanced performance. In
connection with this, a slim display device capable of
eliminating disadvantages of heavy and bulky structures of
cathode ray tubes (CRTs) is highlighted.

[0004] Representative examples of such a slim display
device may include a liquid crystal display (LCD) device, a
plasma display panel (PDP), an organic light emitting dis-
play (OLED) device, an electrophoretic display (ED) device,
and the like.

[0005] Such a slim display device is employed in various
types of appliances such as a television (TV), a monitor and
a portable phone. and is being further advanced through
addition of a camera, a speaker and a sensor thereto.
However, the camera, the speaker, the sensor and the like are
disposed in a non-display area of the display device and, as
such, a bezel area, which is a non-display area, increases.
For this reason, conventional display devices have a prob-
lem in that a display area is reduced.

BRIEF SUMMARY

[0006] Accordingly, the present disclosure is directed to a
display device that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.
[0007] Various embodiments of the present disclosure
provide a display device capable of reducing a non-display
area.

[0008] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the various embodiments of the
present disclosure. Other advantages of the various embodi-
ments of the present disclosure may be realized and attained
by the structure particularly pointed out in the written
description and claims hereof as well as the appended
drawings.

[0009] According to one embodiment, a display device
includes a first through hole not overlapping with an organic
cover layer surrounding at least one hole area disposed
within an active area, and a second through hole passing
through a substrate. Accordingly, it may be possible to

Apr. 23,2020

minimize a bezel area, which is a non-display area, and to
prevent damage to a light emitting stack caused by a
stripping process.

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

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to
provide a further understanding of the various embodiments
of the present disclosure and are incorporated in and con-
stitute a part of this application, illustrate embodiment(s) of
the present disclosure and along with the description serve
to explain the principle of the various embodiments of the
present disclosure. In the drawings:

[0012] FIG. 1 is a view illustrating an organic light emit-
ting display device according to an embodiment of the
present disclosure;

[0013] FIG. 2 is a cross-sectional view taken along lines
I-I and II-IT of FIG. 1, illustrating the organic light emitting
display device, which has a structure according to an
embodiment of the present disclosure;

[0014] FIGS. 3A and 3B are cross-sectional views illus-
trating different embodiments of an organic cover layer
illustrated in FIG. 2, respectively;

[0015] FIG. 4 is a cross-sectional view illustrating a cam-
era module fitted in a second substrate hole illustrated in
FIG. 2;

[0016] FIGS. 5A to 5E are cross-sectional views explain-
ing a method for manufacturing the organic light emitting
display device illustrated in FIG. 2;

[0017] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to another
embodiment of the present disclosure; and

[0018] FIG. 7 is a cross-sectional view illustrating another
embodiment of an inorganic cover layer illustrated in FIG.
6.

DETAILED DESCRIPTION

[0019] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompa-
nying drawings.

[0020] Referring to FIGS. 1 and 2, a display device is
illustrated. The display device includes an active area AA
and a pad area PDA.

[0021] As illustrated in FIGS. 1 and 2, the pad area PDA
is formed with a plurality of pads 122 to supply drive signals
to a plurality of signal lines 106 disposed in the active area
AA, respectively. Each signal line 106 includes at least one
of a scan line SL, a data line DL, a high-voltage (VDD)
supply line or a low-voltage (VSS) supply line.

[0022] Each pad 122 is made of the same material as a
corresponding one of the signal lines 106 each including at
least one of the scan line SL, the data line DL, the high-
voltage (VDD) supply line or the low-voltage (VSS) supply
line disposed in the active area AA, while being disposed on
the same layer as the corresponding signal line 106. Each
pad 122 is exposed through a pad contact hole 124 passing
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or extending through an organic cover layer 112, to contact
a signal transmission film (not shown) connected to a
driving circuit (not shown).

[0023] The active area AA includes pixel areas PA, a bezel
area BA and a hole area HA.

[0024] Unit pixels, each of which includes a light emitting
element 130, are disposed in the pixel areas PA, respectively.
Each unit pixel may be constituted by red (R), green (G) and
blue (B) subpixels, as illustrated in FIG. 1, or may be
constituted by red (R), green (G), blue (B) and white (W)
subpixels. Each subpixel includes one light emitting element
130, and a pixel driving circuit for independently driving the
light emitting element 130.

[0025] The pixel driving circuit includes a switching tran-
sistor TS, a driving transistor TD and a storage capacitor Cst.
[0026] The switching transistor TS turns on when a scan
pulse is supplied to a corresponding scan line SL. In this
state, a data signal supplied to a corresponding data line DL
is supplied to the capacitor Cst and a gate electrode of the
driving transistor TD via the switching transistor TS.
[0027] The driving transistor TD controls current I sup-
plied from a corresponding high-voltage (VDD) supply line
to the light emitting element 130, in response to the data
signal supplied to the gate electrode thereof, thereby adjust-
ing the amount of light emitted from the light emission
element 130. Even when the switching transistor TS turns
off, the driving transistor TD supplies constant current 1 by
a voltage charged in the storage capacitor Cst until a data
signal of a next frame is supplied and, as such, the light
emission element 130 maintains emission of light.

[0028] The light emitting element 130 includes an anode
132 connected to the drain electrode of the driving transistor
TD, at least one light emitting stack 134 formed on the anode
132, and a cathode 136 formed on the light emitting stack
134, to be connected to a low-voltage (VSS) supply line.
Here, the low-voltage (VSS) supply line supplies a voltage
lower than a high voltage supplied through a high-voltage
(VDD) supply line.

[0029] The anode 132 is disposed on a planarization layer
104 without being covered by a bank 138 such that the anode
132 is exposed. When the anode 132 as described above is
applied to a bottom emission type organic light emitting
display device, the anode 132 is constituted by a transparent
conductive film made of indium tin oxide (ITO) or indium
zine oxide (IZ0). On the other hand, when the anode 132 is
applied to a top emission type organic light emitting display
device, the anode 132 is formed to have a multilayer
structure including a transparent conductive film and an
opaque conductive film having high reflection efficiency.
The transparent conductive film is made of a material having
a relatively high work function, for example, indium tin
oxide (ITO) or indium zinc oxide (IZO). The opaque con-
ductive film is formed to have a single-layer structure or a
multilayer structure including Al, Ag, Cu, Pb, Mo, Ti or an
alloy thereof. For example, the anode 132 is formed to have
a structure in which a transparent conductive film, an opaque
conductive film and a transparent conductive film are
sequentially laminated.

[0030] The light emitting stack 134 is formed by laminat-
ing a hole transport layer, a light emitting layer and an
electron transport layer on the anode 132 in this order or in
reverse order.

[0031] The cathode 136 is formed on upper surfaces and
side surfaces of the light emitting stack 134 and the bank
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138, to face the anode 132 under the condition that the light
emitting stack 134 is interposed between the anode 132 and
the cathode 136.

[0032] An encapsulation unit 140 is formed to prevent
penetration of external moisture or oxygen into the light
emitting element 130, which is weak against moisture or
oxygen. To this end, the encapsulation unit 140 includes a
plurality of inorganic encapsulation layers 142 and 146, and
an organic encapsulation layer 144 disposed between adja-
cent ones of the inorganic encapsulation layers 142 and 146.
The inorganic encapsulation layer 146 is disposed at an
uppermost position of the encapsulation unit 140. In this
case, the encapsulation unit 140 includes at least one inor-
ganic encapsulation layer 142 or 146 and at least one organic
layer 144. The following description will be given in con-
junction with an example in which the encapsulation umt
140 has a structure including first and second inorganic
encapsulation layers 142 and 146, and one organic encap-
sulation layer 144 disposed between the first and second
inorganic encapsulation layers 142 and 146.

[0033] The first inorganic encapsulation layer 142 is
formed on the substrate 101 formed with the cathode 136
such that the first inorganic encapsulation layer 142 is
disposed most adjacent to the light emitting element 130.
The first inorganic encapsulation layer 142 is made of an
inorganic insulating material capable of being deposited at
low temperature, for example, silicon nitride (SiN,), silicon
oxide (S10,), silicon oxynitride (SiON) or aluminum oxide
(ALO,). As such, the inorganic encapsulation layer 142 may
be deposited in a low-temperature atmosphere. Accordingly,
it may be possible to prevent damage to the light emitting
stack 134, which is weak in a high-temperature atmosphere
during deposition of the first inorganic encapsulation layer
142.

[0034] The second inorganic encapsulation layer 146 is
formed to cover upper and side surfaces of the organic
encapsulation layer 144 and an exposed upper surface of the
first inorganic encapsulation layer 142 not covered by the
organic encapsulation layer 144. As a result, upper and lower
surfaces of the organic encapsulation layer 144 are sealed by
the first and second inorganic encapsulation layers 142 and
146 and, as such, it may be possible to minimize or prevent
penetration of external moisture or oxygen into the organic
encapsulation layer 144 or penetration of moisture or oxy-
gen present within the organic encapsulation layer 144 into
the light emitting element 130. The second inorganic encap-
sulation layer 146 is made of an inorganic insulating mate-
rial such as silicon nitride (SiN,), silicon oxide (SiO,),
silicon oxynitride (SiON) or aluminum oxide (Al,O;).
[0035] The organic encapsulation layer 144 serves as a
buffer to buffer stress generated among layers during bend-
ing of the organic light emitting display device while
enhancing planarization performance. The organic encapsu-
lation layer 144 is made of an organic insulating material
such as acryl resin, epoxy resin, polyimide, polyethylene or
silicon oxycarbide (SiOC).

[0036] Upon formation of the organic encapsulation layer
144, an outer dam 118 and an inner dam 108 are formed in
order to restrict flowability of the organic encapsulation
layer 144.

[0037] As illustrated in FIG. 1, at least one outer dam 118
may be formed to completely surround the active area AA
where light emitting elements 130 are disposed or may be
formed in an area between the active area AA and the pad
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area PDA. When a pad area PDA formed with pad electrodes
designated by reference numeral “122” is disposed at one
side of the substrate 101, the outer dam 128 is disposed at
one side of the substrate 101. On the other hand, when pad
areas PDA each formed with pad electrodes 122 are dis-
posed at opposite sides of the substrate 101, respectively,
outer dams 118 are disposed at the opposite sides of the
substrate 101, respectively. When plural outer dams 128 are
disposed, the outer dams 128 are disposed in parallel while
being spaced apart from one another by a certain distance.
By virtue of such an outer dam 128, it may be possible to
prevent diffusion of the organic encapsulation layer 144 into
the pad area PDA.

[0038] At least one inner dam 108 is disposed to com-
pletely surround a second through hole 120 disposed in the
hole area HA. When plural inner dams 108 are disposed, the
inner dams 108 are disposed in parallel while being spaced
apart from one another by a certain distance. Such an inner
dam 108 is formed to have a single-layer structure or a
multilayer structure including layers 108a and 1085, simi-
larly to the outer dam 118. For example, each of the inner
dam 108 and the outer dam 118 is formed concurrently with
at least one of the planarization layer 104, the bank 128 or
a spacer (not shown), using the same material, and, as such,
use of an additional mask process and an increase in costs
may be prevented. By virtue of such an inner dam 108, the
organic encapsulation layer 144, which may function as a
moisture penetration path, may be prevented from being
diffused into the hole area HA.

[0039] The bezel BA is disposed between the hole area
HA and the pixel areas PA disposed adjacent to the hole area
HA. In the bezel area BA, the above-described inner dam
108, at least one blocking groove 110, the organic cover
layer 112, an inorganic cover layer 114 and a first through
hole 170 are disposed.

[0040] The blocking groove 110 is formed to pass through
an inorganic insulating layer 102 including at least one of a
multi-buffer layer, an active buffer layer, a gate insulating
film, an interlayer insulating film or a passivation film
disposed between the substrate 101 and the planarization
layer 104. In this case, side surfaces of the inorganic
insulating layer 102 exposed through the blocking groove
110 are formed to have a reversed taper shape such that the
side surfaces form an acute angle or a right angle with
respect to a lower surface of the inorganic insulating layer
102 exposed through the blocking groove 110. By virtue of
such a blocking groove 110, each of the light emitting stack
134 and the cathode 136 is disconnected without having
continuance during formation thereof. Accordingly, even
when external moisture penetrates along the light emitting
stack 134 disposed near the hole area HA, introduction of
the penetrated moisture into the pixel area PA may be
prevented or delayed by the blocking groove 110. In addi-
tion, even when static electricity is introduced along the
cathode 136 disposed near the hole area HA, diffusion of the
introduced static electricity into the pixel area PA may be
prevented by the blocking groove 110. Furthermore, the
blocking groove 110 exhibits great hardness, as compared to
organic insulating materials, and, as such, it may be possible
to prevent propagation of cracks into the emission area EA
through removal of the inorganic insulating layer 102, which
may easily generate cracks when subjected to bending
stress.
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[0041] The organic cover layer 112 is formed on the
encapsulation unit 140, using a photosensitive insulating
material, and, as such, a separate stripping process is unnec-
essary upon formation of the organic cover layer 112. For
example, the organic cover layer 112 is made of a photoacryl
material.

[0042] As illustrated in FIG. 2, the organic cover layer 112
is disposed on the inorganic encapsulation layer 146 such
that side surfaces of plural thin film layers exposed through
the first through hole 170 are maintained in an exposed state.
For example, the plural thin film layers include at least one
of the inorganic insulating layer 102, the light emitting stack
134, the cathode 136 or the inorganic encapsulation layer
142 or 146. In this case, the organic cover layer 112 does not
contact the light emitting stack 134 and, as such, it may be
possible to prevent penetration of moisture into the light
emitting stack 134 via the organic cover layer 112.

[0043] In addition, the organic cover layer 112 is disposed
on side and upper surfaces of the inorganic encapsulation
layer 146, to cover side surfaces of the plural thin film layers
102, 134, 136, 142 and 146 exposed through the first through
hole 170, as illustrated in FIG. 3A. In this case, the organic
cover layer 112 illustrated in FIG. 3A protects the light
emitting stack 134 because the organic cover layer 112 is
formed to cover side surfaces of the light emitting stack 134.

[0044] As illustrated in FIG. 3A, the organic cover layer
112 may be formed in areas PA, BA and PDA except for the
hole area HA, or may be formed in the bezel area BA and
the pad area PDA. In this case, the organic cover layer 112
illustrated in FIGS. 2, 3A and 3B is formed to enclose the
hole area HA and, as such, overlaps with at least one of the
blocking groove 110 or the inner dam 108.

[0045] The inorganic cover layer 114 is formed on the
organic cover layer 112, using an inorganic insulating mate-
rial. The inorganic cover layer 114 is disposed on upper and
side surfaces of the organic cover layer 112 disposed in the
active area AA. The organic cover layer 112 and interfaces
among the thin films 112, 146, 142, 136, 134, 102 and 101
are sealed by the inorganic cover layer 114 and, as such, it
may be possible to minimize or prevent penetration of
external moisture or oxygen into the organic cover layer 112
and the interfaces.

[0046] The first through hole 170 is formed not to overlap
with the organic cover layer 112 while passing or extending
through the plural thin film layers disposed between the
substrate 101 and the organic cover layer 112. For example,
the first through hole 170 is formed to pass through portions
of the inorganic insulating layer 102, the light emitting stack
134, the cathode 136 and the inorganic encapsulation layers
142 and 146 disposed in the hole area HA and the area
disposed therearound, thereby exposing the upper surface of
the substrate 101. In this case, the first through hole 170 is
formed through a dry etching process using the organic
cover layer 112 as a mask. By virtue of the first through hole
170, portions of the inorganic insulating layer 102, the light
emitting stack 134, the inorganic encapsulation layers 142
and 146, etc., disposed in the hole area HA are removed and,
as such, simplification of a laser trimming process may be
achieved.

[0047] Since the hole area HA is disposed within the
active area AA, the hole area HA may be surrounded by a
plurality of subpixels SP disposed in the active area AA.
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Although the hole area HA is illustrated as having a circular
shape. the hole area HA may be formed to have a polygonal
shape or an oval shape.

[0048] An electronic component including a camera, a
speaker, a flash light source or a biometric sensor such as a
fingerprint sensor is disposed in the hole area HA. The
following description will be given in conjunction with an
example in which a camera module 160 is disposed in the
hole area HA, as illustrated in FIG. 4.

[0049] The camera module 160 includes a camera lens 164
and a camera driver 162.

[0050] The camera driver 162 is disposed at a lower
surface of the substrate 101, which is included in a display
panel, such that the camera driver 162 is connected to the
camera lens 164.

[0051] The camera lens 164 is disposed within the second
through hole 120, which extends from a lower thin film layer
(for example, the substrate 101 or a back plate) disposed at
a lowermost position of the active area AA to an upper thin
film layer (for example, a polarization plate 166) disposed at
an uppermost position of the active area AA. Accordingly,
the camera lens 164 is disposed to face a cover glass 168. In
this case, the second through hole 120 is disposed to overlap
with the first through hole 170 while having a smaller width
than the first through hole 170. The second through hole 120
may be disposed to pass through the substrate 101, the
inorganic cover layer 114 and the polarization plate 166, or
may be disposed to pass through the substrate 101 and the
polarization plate 166.

[0052] As the camera module 160 is disposed within the
active area AA, it may be possible to minimize the bezel
area, which is a non-display area of the display device.
[0053] FIGS. 5A to 5E are cross-sectional views explain-
ing a method for manufacturing an organic light emitting
display device according to a first embodiment of the present
disclosure, that is, the organic light emitting display device
illustrated in FIG. 2.

[0054] In detail, the multi-buffer layer and the active
buffer layer included in the organic insulating layer 102 are
formed on the substrate 101, as illustrated in F1G. 5A. Here,
the substrate 101 is made of a plastic material having
flexibility, to be bendable. For example, the substrate 101 is
made of polyimide (PT), polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polycarbonate (PC),
polyethersulfone (PES), polyarylate (PAR), polysulfone
(PSF), or cyclic-olefin copolymer (COC). The multi-buffer
layer may be formed over the entirety of the substrate 101.
The multi-buffer layer may provide an environment capable
of more stably realizing thin film formation while enabling
more effective execution of various processes before execu-
tion of a main display panel fabrication process. The multi-
buffer layer may include one of a first layer including SiO,
and a second layer including SiN_, or may be formed to have
a structure in which the first layer and the second layer are
sequentially laminated in this order or reverse order. The
active buffer layer is an inorganic insulating layer enabling
more stable formation of an active layer of thin film tran-
sistors (not shown), and may include SiO,.

[0055] Thereafter, the active layer is formed on the active
buffer layer through a photolithography process and an
etching process. The gate insulating film, which is included
in the inorganic insulating layer 102, is then formed over the
active layer. The gate electrode is then formed on the gate
insulating film through a photolithography process and an
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etching process. Subsequently, the interlayer insulating film,
which is included in the inorganic insulating layer 102 is
formed. The interlayer insulating film is then patterned
through a photolithography process and an etching process,
thereby forming source and drain contact holes (not shown),
through which the active layer is exposed. Thereafter, the
interlayer insulating film, the gate insulating film and the
active buffer layer are patterned through a photolithography
process and an etching process, thereby forming the block-
ing groove 110, through which the upper surface of the
multi-buffer layer is exposed. At this time, a portion of the
multi-buffer layer may also be patterned in accordance with
the etching process and, as such, a side surface of the
multi-buffer laver may be exposed through the blocking
groove 110.

[0056] Subsequently, the source and drain electrodes (not
shown), the signal lines 106 and the pad electrodes 112 are
formed through a photolithography process and an etching
process. The planarization layer 104 and the anode 132 are
then sequentially formed through a photolithography pro-
cess and an etching process. Subsequently, the bank 138, the
inner dam 108 and the outer dam 128 are concurrently
formed through a photolithography process and an etching
process using the same mask.

[0057] Thereafter, the organic light emitting layer 134 and
the cathode 136 are sequentially formed on the substrate 101
formed with the bank 138 through a deposition process
using a shadow mask, as illustrated in FIG. 5B. In this case,
the light emitting stack 134 and the cathode 136 are discon-
nected without having continuance by the blocking groove
110. Next, at least one inorganic encapsulation layer (the
inorganic encapsulation layers 142 and 146 in the illustrated
case) and at least one organic encapsulation layer (the
organic encapsulation layer 144 in the illustrated case) are
laminated over the cathode 136, thereby forming the encap-
sulation unit 140. In this case, the organic encapsulation
layer 144 is formed in an area, except for the hole area HA
and the pad area PDA, by virtue of the inner dam 108 and
the outer dam 118.

[0058] Thereafter, a photosensitive inorganic insulating
material is coated over the entire upper surface of the
substrate 101 formed with the encapsulation unit 140. The
coated photosensitive inorganic insulating material is then
patterned through a photolithography process using a half-
tone mask, thereby forming the organic cover layer 112, as
illustrated in FIG. 5C. In this case, the organic cover layer
112 is formed not to cover a portion of the uppermost
inorganic encapsulation layer 145 disposed in the hole area
HA such that the portion is exposed, while covering upper
surfaces of the pad electrodes 122.

[0059] Thereafter, portions of the inorganic encapsulation
layers 142 and 146, the cathode 136, the light emitting stack
134 and the inorganic insulating film 102 disposed on the
substrate 101 are removed through a dry etching process
using the organic cover layer 112 as a mask, thereby forming
the first through hole 170, as illustrated in FIG. 5D. In this
case, the first through hole 170 is patterned through the dry
etching process using the organic cover layer 112 as a mask
and, as such, a separate photoresist pattern is unnecessary. In
this regard, a stripping process for removal of such a
photoresist pattern is unnecessary. Furthermore, it may be
possible to prevent penetration of moisture into interfaces
among the plural thin films 112, 142, 146, 136, 134 and 102
caused by a stripping solution used in a stripping process.
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[0060] Thereafter, the pad contact holes 124 are formed by
removing portions of the organic cover layer 112 disposed
on the pad electrodes 112 through an ashing process.
[0061] Meanwhile, although the case in which the pad
contact holes 124 and the first through hole 170 are con-
currently formed through a single mask process using a
halftone mask has been illustratively described, each pad
contact hole 124 and the first through hole 170 may be
formed through separate mask processes, respectively.
[0062] Subsequently, an inorganic insulating material is
deposited over the entire upper surface of the substrate 101
formed with the pad contact holes 124 and the first through
hole 170, thereby forming the inorganic cover layer 114, as
illustrated in FIG. 5E. The substrate 101, the inorganic cover
layer 114 and the polarization film designated by reference
numeral “166” in FIG. 4 are patterned through a laser
trimming process, thereby forming the second through hole
120.

[0063] As apparent from the above description, in the
present disclosure, the first through hole 170 for preventing
continuance of the light emitting stack 134 is formed
through a dry etching process using the organic cover layer
112 made of a material not requiring a stripping process as
a mask. Accordingly, it may be possible to prevent damage
to the light emitting stack 134 caused by a stripping process.
[0064] In addition, the second through hole 120 is formed
by removing a desired portion of the substrate 101 through
a laser trimming process after formation of the first through
hole 170 achieved in accordance with removal of the por-
tions of the plural thin film layers disposed in the hole area
HA through a dry etching process. Accordingly, portions of
the thin films to be removed through the laser trimming
process may be minimized and, as such, physical impact
generated during the laser trimming process may be mini-
mized.

[0065] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display device according to a second
embodiment of the present disclosure.

[0066] The organic light emitting display device illus-
trated in FIG. 6 includes the same constituent elements as
those of the organic light emitting display device illustrated
in FIG. 2, except that a touch sensor is further included.
Accordingly, no detailed description will be given of the
same constituent elements.

[0067] The touch sensor includes a plurality of touch
electrodes 152, and a plurality of bridges 154 connecting the
touch electrodes 152.

[0068] The touch electrodes 152 may be constituted by a
transparent conductive film made of ITO or 170, may be
constituted by a mesh metal film having a mesh structure, or
may be constituted by a transparent conductive film as
described above and a mesh metal film disposed over or
beneath the transparent conductive film. Here, the mesh
metal film is formed to have a mesh structure, using at least
one conductive layer made of Ti, Al, Mo, MoTi, Cu, Ta or
ITO while exhibiting better conductivity than the transparent
conductive film. For example, the mesh metal film may be
formed to have a triple-layer structure of Ti/Al/'Ti, MoTi/
Cu/MoTi, or Ti/Al/Mo.

[0069] One of each bridge 154 and each touch electrode
152 is disposed on the organic cover layer 112, whereas the
other of each bridge 154 and each touch electrode 152 is
disposed on a touch insulating film 158. That is, although
each touch electrode 152 and each bridge 154 illustrated in
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FIG. 6 have been described in conjunction with the case in
which each touch electrode 152 is disposed on the touch
insulating film 158, and each bridge 154 is disposed on the
organic cover layer 112, each bridge 154 may be disposed on
the touch insulating film 158, and each touch electrode 152
may be disposed on the organic cover layer 112.
[0070] The touch insulating film 158 includes touch con-
tact holes 156 each electrically connecting corresponding
ones of the bridges 154 and the touch electrodes 152. The
touch insulating film 158 is made of the same material as the
inorganic cover layer 114, to be integrated with the inorganic
cover layer 114. Upon formation of the touch contact holes
156 passing or extending through the touch insulating film
158, the portion of the inorganic cover layer 114 disposed in
the hole area HA may also be removed. As such, the second
through hole 120 is formed during execution of a laser
trimming process such that the second through hole 120
passes through the substrate 101 and the polarization plate
166. In this case, it may be possible to prevent generation of
cracks in the inorganic cover layer 114 caused by physical
impact generated during execution of the laser trimming
process or propagation of the generated cracks into the pixel
areas PA.
[0071] In addition, at least one of the touch buffer film 148
and the touch insulating film 158 disposed beneath the touch
sensor (152 and 154) may be made of the same material as
the inorganic cover layer 114, to be integrated with the
inorganic cover layer 114, as illustrated in FIG. 7. In this
case, the inorganic cover layer 114 may be formed to have
a multilayer structure.
[0072] As apparent from the above description, the vari-
ous embodiments of the present disclosure provides the
following effects.
[0073] As the through hole, in which a camera module is
fitted, is disposed within the active area, it may be possible
to minimize the bezel area, which is a non-display area of the
display device.
[0074] In addition, the through hole, which prevents con-
tinuance of the light emitting stack, is formed through an
etching process using an organic cover layer made of a
material not requiring a stripping process as a mask. Accord-
ingly, it may be possible to prevent damage to the light
emitting stack caused by a stripping process.
[0075] 1t will be apparent to those skilled in the art that
various modifications and variations can be made to the
various embodiments of the present disclosure without
departing from the spirit or scope of the present disclosure.
Thus, it is intended that the present disclosure cover the
modifications and variations of this disclosure provided they
come within the scope of the appended claims and their
equivalents.
[0076] The various embodiments described above can be
combined to provide further embodiments. These and other
changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

1. A display device comprising:

a substrate including an active area and at least one hole

area within the active area;
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a light emitting element disposed on the substrate;

an organic cover layer disposed on the light emitting

element and surrounding the at least one hole area;

a plurality of thin film layers between the substrate and the

organic cover layer;

a first through hole extending through the plurality of thin

film layers; and

a second through hole extending through the substrate, the

second through hole ovetlapping the first through hole.

2. The display device according to claim 1, further com-
prising:

an inorganic cover layer on the organic cover layer and on

side surfaces of the plurality of thin film layers that are
exposed by the first through hole,

wherein the second through hole extends through the

substrate and the inorganic cover layer.

3. The display device according to claim 1, further com-
prising:

a plurality of inorganic insulating layers on the substrate;

a plurality of thin film transistors on the plurality of

inorganic insulating layers in the active area, the plu-
rality of thin film transistors being electrically con-
nected to the light emitting element; and

an encapsulation unit on the light emitting element, the

encapsulation unit including an inorganic encapsula-
tion layer and an organic encapsulation layer.

4. The display device according to claim 3, wherein the
plurality of thin film layers includes a light emitting stack of
the light emitting element, a cathode of the light emitting
element, at least one of the plurality of inorganic insulating
layers, or the inorganic encapsulation layer.

5. The display device according to claim 4, wherein the
organic cover layer is on an upper surface of the inorganic
encapsulation layer and not on side surfaces of the plurality
of thin film layers that are exposed by the first through hole.

6. The display device according to claim 4, wherein the
organic cover layer is on side and upper surfaces of the
inorganic encapsulation layer, and on side surfaces of the
plurality of thin film layers that are exposed by the first
through hole.
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7. The display device according to claim 1, wherein the
first through hole has a greater width than the second
through hole.

8. The display device according to claim 1, further com-
prising:

touch electrodes disposed on the organic cover layer; and

a touch insulating film disposed over or beneath the touch
electrodes such that the touch insulating film is inte-
grated with the inorganic cover layer, the touch insu-
lating film including touch contact holes.

9. The display device according to claim 1, further com-

prising:

touch electrodes on the organic cover layer;

a touch insulating film disposed over or beneath the touch
electrodes, the touch insulating film including touch
contact holes; and

a touch buffer film disposed beneath the touch insulating
film such that the touch buffer film is integrated with
the inorganic cover layer.

10. The display device according to claim 1, further

comprising:

a pad electrode in a non-display area of the substrate; and

a pad contact hole extending through a portion of the
organic cover layer disposed on the pad electrode, to
expose the pad electrode.

11. The display device according to claim 3, further

comprising:

a plurality of inner dams disposed between the hole area
and the active area; and

a blocking groove disposed between each of the plurality
of inner dams and the first through hole, the blocking
groove extending through at least one of the plurality of
inorganic insulating layers,

wherein the organic cover layer overlaps with each of the
plurality of inner dams and the blocking groove.

12. The display device according to claim 1, further

comprising:

a camera module within the second through hole.

13. The display device according to claim 1, wherein the
organic cover layer includes a photosensitive organic mate-
rial.
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