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DISPLAY PANEL AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE COMPRISING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/284,191, filed on May 21, 2014,
which claims priority to and the benefit of Korean Patent
Application No. 10-2013-0105288, filed on Sep. 3, 2013 in
the Korean Intellectual Property Office, the entire content of
each of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to display devices, display panels, and organic light
emitting display devices including display panels.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) is sensitive
to moisture and gas. Thus, when the OLED is exposed to
moisture and/or gas, a characteristic of the OLED may be
deteriorated, and the life span of the OLED may be shortened.
Therefore, techniques that can isolate the OLED from an
external environment including moisture and/or gas have
been studied recently.

[0006] The OLED in a display device can be isolated from
the external environment using a sealing member (e.g., a frit).
Since a cavity of the frit is smaller than a water molecule, the
display device thatis sealed by the frit can be isolated from the
moisture to prevent the deterioration of the OLED. However,
the display device sealed by the frit has low peel strength due
to low adhesion between the frit and a substrate.

SUMMARY

[0007] According to an aspect of embodiments of the
present invention, a display panel is capable of preventing or
substantially preventing separation of a substrate.

[0008] According to another aspect of embodiments of the
present invention, an organic light emitting display device
includes a display panel having enhanced peel strength.
[0009] According to one or more embodiments of the
present invention, a display panel includes: a first substrate; a
second substrate opposing the first substrate; a sealing sub-
structure on the first substrate; the sealing substructure sur-
rounding a display unit having a plurality of pixels, the seal-
ing substructure including a metal mesh layer having a mesh
shape; and a sealing member between the sealing substruc-
ture and the second substrate to seal between the first sub-
strate and the second substrate.

[0010] In one or more embodiments, the sealing substruc-
ture may further include a first insulation layer on the first
substrate, a first metal layer on the first insulation layer, the
first metal layer including a same material as a gate electrode
in the display unit, and a second insulation layer on the first
metal layer. The metal mesh layer may be on the second
insulation layer.

[0011] In one or more embodiments, the metal mesh layer
may include a second metal layer including a same material as
asource electrode or a drain electrode in the display unit, and
a third metal layer on the second metal layer, the third metal
layer including a same material as at least one of an anode
electrode or a cathode electrode in the display unit.
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[0012] Inoneormoreembodiments, atleast aportionofthe
metal mesh layer may be connected to the first metal layer.
[0013] Inoneormore embodiments, at least one of the first
insulation layer, the first metal layer, or the second insulation
layer may have the mesh shape.

[0014] Inoneor more embodiments, at least one of the first
insulation layer, the first metal layer, the second insulation
layer, or the metal mesh layer may have a step difference.
[0015] In one or more embodiments, the first metal layer
may include at least one material selected from the group
consisting of aluminum (Al), molybdenum (Mo), chromium
(Cr), tungsten (W), copper (Cu), gold (Au), silver (Ag), and
nickel (Ni).

[0016] In one or more embodiments, the metal mesh layer
may be spaced apart from an edge of the first metal layer by a
distance.

[0017] In one or more embodiments, the first insulation
layer may include a first layer including a same material as a
buffer layer in the display unit, and a second layer including
a same material as a gate insulation layer in the display unit.
[0018] In one or more embodiments, a line width of the
mesh shape may be about 3 um to about 10 pm.

[0019] In one or more embodiments, a line spacing of the
mesh shape may be about 3 um to about 10 pm.

[0020] In one or more embodiments, the metal mesh layer
may include a second metal layer that includes a same mate-
rial as at least one of a source electrode or a drain electrode in
the display unit.

[0021] Inoneormore embodiments, the second metal layer
may include at least one material selected from the group
consisting of aluminum, molybdenum, chromium, tungsten,
copper, gold, silver, and nickel.

[0022] In one or more embodiments, a thickness of the
second metal layer may be about 0.3 pm to about 0.7 pm.
[0023] In one or more embodiments, the metal mesh layer
may include a third metal layer that includes a same material
as at least one of an anode electrode or a cathode electrode in
the display unit.

[0024] In one or more embodiments, the third metal layer
may include at least one material selected from the group
consisting of indium tin oxide (ITO), indium zinc oxide
(IZ0), and silver.

[0025] Inoneormoreembodiments, a thickness of the third
metal layer may be about 0.1 um to about 0.5 pm.

[0026] According to one or more embodiments of the
present invention, an organic light emitting display device
includes: a display panel having a plurality of pixels, a scan
driving unit configured to provide a scan signal to the pixels,
a data driving unit configured to provide a data signal to the
pixels, and a timing control unit configured to control the scan
driving unit and the data driving unit, and the display panel
includes: a first substrate; a second substrate opposing the
first substrate; a sealing substructure on the first substrate, the
sealing substructure surrounding the pixels; and a sealing
member between the sealing substructure and the second
substrate to seal between the first substrate and the second
substrate, the sealing substructure including: a first insulation
layer on the first substrate; a first metal layer on the first
insulation layer, the first metal layer including a same mate-
rial as a gate electrode in a display unit having the plurality of
pixels; a second insulation layer on the first metal layer; and
a metal mesh layer on the second insulation layer, the metal
mesh layer having a mesh shape.
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[0027] 1In one or more embodiments, the metal mesh layer
may include: a second metal layer including a same material
as at least one of a source electrode or a drain electrode in the
display unit; and a third metal layer on the second metal layer,
the third metal layer including a same material as at least one
of an anode electrode or a cathode electrode in the display
unit.

[0028] Inoneormore embodiments, at least one of the first
insulation layer, the first metal layer, or the second insulation
layer may have the mesh shape.

[0029] According to an aspect of embodiments of the
present invention, a display panel has enhanced adhesion
between a sealing member and a substrate due to a metal mesh
layer that can also improve thermal conductivity and light
efficiency.

[0030] According to another aspect of embodiments of the
present invention, since the display panel has enhanced peel
strength, an organic light emitting display device having the
display panel may have an increased life span while main-
taining high performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Some exemplary embodiments of the present inven-
tion are described in further detail herein in conjunction with
the accompanying drawings, in which:

[0032] FIG. 1is a schematic cross-sectional view illustrat-
ing a sealing portion of a display panel, according to an
embodiment of the present invention;

[0033] FIG.21isacross-sectional view illustrating a sealing
portion of a display panel, according to an embodiment of the
present invention;

[0034] FIG.3isacross-sectional view illustrating a sealing
portion of a display panel, according to another embodiment
of the present invention;

[0035] FIG.4isacross-sectional view illustrating a sealing
portion of a display panel, according to another embodiment
of the present invention;

[0036] FIG. 51is atop view illustrating a sealing portion of
a display panel, according to an embodiment of the present
invention;

[0037] FIG. 6 is a graph illustrating an effect on peel
strength of a display panel, according to an embodiment of
the present invention;

[0038] FIG. 7 is a block diagram illustrating an organic
light emitting display device, according to an embodiment of
the present invention; and

[0039] FIG. 8 is a block diagram illustrating an electronic
device having an organic light emitting display device,
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0040] Some exemplary embodiments of the present inven-
tion are described more fully hereinafter with reference to the
accompanying drawings. As those skilled in the art would
realize, the described embodiments may be modified in vari-
ous different ways, all without departing from the spirit or
scope of the present invention. Accordingly, the drawings and
description are to be regarded as illustrative in nature and not
restrictive. In the drawings, the sizes and relative sizes of
layers and regions may be exaggerated for clarity. Like or
similar reference numerals refer to like or similar elements
throughout.
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[0041] Ttis to be understood that when an element or layer
is referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it may be directly on, connected, or
coupled to the other element or layer, or one or more intet-
vening elements or layers may be present. In contrast, when
an element is referred to as being “directly on,” “directly
connected to,” or “directly coupled to” another element or
layer, it is to be understood that there are no intervening
elements or layers present. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0042] Itisto be understood that, although the terms “first,”
“second,” “third,” etc. may be used herein to describe various
elements, components, regions, layers, patterns, and/or sec-
tions, these elements, components, regions, layers, patterns,
and/or sections are not limited by these terms. These terms are
used merely to distinguish one element, component, region,
layer, pattern, or section from another element, component,
region, layer, pattern, or section. Thus, a first element, com-
ponent, region, layer, pattern, or section discussed below
could be termed a second element, component, region, layer,
pattern, or section without departing from the teachings of the
embodiments of the present invention.

[0043] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper,” and the like, may be used herein
for purposes of description to describe one element or fea-
ture’s relationship to another element(s) or feature(s) as illus-
trated in the drawings. It is to be understood that the spatially
relative terms are intended to encompass different orienta-
tions of the device in use or operation in addition to the
orientation depicted in the drawings. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, for
example, the term “below” can encompass both an orienta-
tion of above and below. The device may be otherwise ori-
ented (e.g., rotated 90 degrees or at other orientations) and the
spatially relative descriptors used herein interpreted accord-
ingly.

[0044] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present invention. As used
herein, the singular forms “a,” “an,” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It is to be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0045] Some exemplary embodiments are described herein
with reference to cross-sectional illustrations that are sche-
matic illustrations of illustrative exemplary embodiments
(and intermediate structures) of the inventive concept. As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, the exemplary embodiments shown
and described herein are not be construed as limited to the
particular shapes of regions illustrated herein but are to
include deviations in shapes that result, for example, from
manufacturing. The regions illustrated in the drawings are
schematic in nature and their shapes are not necessarily
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intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the present inven-
tion.

[0046] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0047] FIG. 1is a schematic cross-sectional view illustrat-
ing a sealing portion of a display panel, according to an
embodiment of the present invention.

[0048] Referring to FIG. 1, the display panel may include a
first substrate 110, a sealing substructure 120, a sealing mem-
ber 180, and a second substrate 190. The sealing substructure
120 may include a metal mesh layer 160 having a mesh shape.

[0049] The sealing member 180 seals between the first
substrate 110 and the second substrate 190 to isolate the
display panel from the external environment, including mois-
ture and gas. The sealing member 180, in one embodiment,
for example, may be frit.

[0050] The sealing substructure 120, in one embodiment,
may include a first insulation layer 132, a first metal layer 136,
a second insulation layer 138, and the metal mesh layer 160.
The first insulation layer 132 may be disposed on the first
substrate 110. The first insulation layer 132 may include a
first layer having a same material as a buffer layer in a display
unit, and a second layer having a same material as a gate
insulation layer in the display unit. The first metal layer 136
may be disposed on the first insulation layer 132. The first
metal layer 136 may have a same material as a gate electrode
in the display unit. The second insulation layer 138 may be
disposed on the first metal layer 136. The second insulation
layer 138 may have a same material as an inter-layer dielectric
(ILD) in the display unit. The metal mesh layer 160 may
include a second metal layer having a same material as a
source electrode or a drain electrode in the display unit,
and/or a third metal layer having a same material as an anode
electrode or a cathode electrode in the display unit.

[0051] Themetal mesh layer 160 may have the mesh shape,
and thus the metal mesh layer 160 can widen a contact area
between the sealing substructure 120 and the sealing member
180. In addition, since the metal mesh layer 160 has high
thermal conductivity and high light efficiency, the metal mesh
layer 160 helps the sealing portion of the display panel to
absorb the laser energy. Therefore, whenthe laser is irradiated
on the sealing portion of the display panel, the sealing mem-
ber 180 can efficiently absorb the laser energy due to the metal
mesh layer 160. The display panel including the metal mesh
layer 160 can enhance adhesion between the sealing member
180 and the first and second substrates 110 and 190, thereby
preventing or substantially preventing the separation of the
first substrate 110 and the second substrate 190.

[0052] FIG.2isacross-sectional view illustrating a sealing
portion of a display panel, according to an embodiment of the
present invention.

[0053] Referring to FIG. 2, at the sealing portion, the dis-
play panel may include a first substrate 110, a sealing sub-
structure 120A, a sealing member 180 and a second substrate
190.
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[0054] One ofthe first substrate 110 or the second substrate
190 may be a base substrate, and the other of the first substrate
110 or the second substrate 190 may be an encapsulation
substrate. The first substrate 110 or the second substrate 190
may include a transparent insulation substrate. For example,
the first substrate 110 or the second substrate 190 may include
a glass substrate, a quartz substrate, or a transparent resin
substrate, etc. The transparent resin substrate may include
polyamide resin, acryl resin, polyacrylate resin, polycarbon-
ate resin, polyether resin, polyethylene terephthalate resin, or
sulfonic acid resin, etc.

[0055] The sealing member 180 may surround a display
unithaving a plurality of pixels toisolate the display unit from
an external environment including moisture and gas. To
achieve the isolation, the sealing member 180 may include a
material that can effectively prevent penetration of moisture
or gas without the need for an absorbent material. For
example, the sealing member 180 may contain an inorganic
material such as frit, but is not limited thereto. The sealing
member 180 may be melted by laser irradiation, and may be
hardened for sealing between the first substrate 110 and the
second substrate 190. In one or more embodiments, a cross-
section of the sealing portion having the sealing member 180
may be formed having a trapezoidal shape to increase a seal-
ing effect.

[0056] The sealing substructure 120A, in one embodiment,
may include the first insulation layer 132, the first metal layer
136, the second insulation layer 138, and a metal mesh layer
160A.

[0057] Thefirstinsulationlayer 132 may be disposed onthe
first substrate 110. In one or more embodiments, the first
insulation layer 132 may have a multi-layer structure. For
example, the first insulation layer 132 may include a first
layer having a same material as a buffer layer in the display
unit, and a second layer having a same material as a gate
insulation layer in the display unit. The first insulation layer
132 having the multi-layer structure can widen a contact area
between the sealing substructure 120A and the sealing mem-
ber 180. The first insulation layer 132 may include a same
material as a buffer layer, such as silicon oxide (SiOx), alu-
minum oxide (AlOx), hafhium oxide (HfOx), etc. The first
insulation layer 132 may alternatively or further include a
same material as a gate insulation layer, such as silicon oxide
(Si0x), aluminum oxide (AlOx), zirconium oxide (ZrOx),
etc. In one embodiment, the first insulation layer 132 may
further include additional layers to further widen the contact
area between the sealing substructure 120A and the sealing
member 180.

[0058] Thefirst metal layer 136 may be disposed on the first
insulation layer 132. The first metal layer 136, in one embodi-
ment, may be formed concurrently (e.g., simultaneously)
with a gate electrode in the display unit, and may have a same
material as the gate electrode. In one or more embodiments,
the first metal layer 136 may include at least one material
selected from the group consisting of aluminum (Al), molyb-
denum (Mo), chromium (Cr), tungsten (W), copper (Cu),
gold (Au), silver (Ag), and nickel (Ni).

[0059] Thesecond insulation layer 138 may be disposed on
the first metal layer 136. The second insulation layer 138 may
be formed concurrently (e.g., simultaneously) with an inter-
layer dielectric in the display unit that can insulate the gate
electrode from the source electrode and the drain electrode.
Thus, the second insulation layer 138 may have a same mate-
rial as the inter-layer dielectric. The second insulation layer



US 2016/0233290 A1

138 may be formed using a silicon compound such as silicon
oxide (Si0x), silicon nitride (SiNx), silicon oxynitride
(SiOxNy), silicon oxycarbide (SiOxCy), silicon carbon
nitride (SiCxNy), etc. In one or more embodiments, the sec-
ond insulation layer 138 may have a contact hole for contact-
ing the metal mesh layer 160A to the first metal layer 136.

[0060] The metal mesh layer 160A may be disposed on the
second insulation layer 138. The metal mesh layer 160A, in
one embodiment, may include a second metal layer 162 hav-
ing a same material as a source electrode or a drain electrode
in the display unit, and a third metal layer 164 disposed on the
second metal layer 162. The third metal layer 164 may have a
same material as an anode electrode or a cathode electrode in
the display unit. In one or more embodiments, at least a
portion of the metal mesh layer 160A is connected to the first
metal layer 136. An electrostatic charge that is generated
during a manufacturing process of the display panel may be
distributed to the first metal layer 136 by contacting the metal
mesh layer 160A to the first metal layer 136 for preventing or
substantially preventing defects generated by the electrostatic
charge. The second metal layer 162 may be disposed on the
second insulation layer 138. The second metal layer 162 may
have the mesh shape to improve thermal conductivity and
light efficiency. The second metal layer 162 may be formed
concurrently (e.g., simultaneously) with a source electrode or
a drain electrode in the display unit and may have a same
material as the source electrode or the drain electrode. The
second metal layer 162 may be formed using a metal that has
high thermal conductivity and high light reflectivity. In one or
more embodiments, the second metal layer 162 may include
at least one material selected from the group consisting of
aluminum, molybdenum, chromium, tungsten, copper, gold,
silver, and nickel. In one or more embodiments, a thickness of
the second metal layer 162 may be about 0.3 um to about 0.7
pm. In one or more embodiments, since the second metal
layer 162 may be formed concurrently (e.g., simultaneously)
with the source electrode or the drain electrode, the thickness
of the second metal layer 162 may be the same as a thickness
of the source electrode or the drain electrode. In other
embodiments, the thickness of the second metal layer 162
may be different from the thickness of the source electrode or
the drain electrode. In one or more embodiments, to provide
the large contact area between the sealing substructure 120A
and the sealing member 180, the thickness of the second
metal layer 162 may be greater than 0.5 um. The third metal
layer 164 may be disposed on the second metal layer 162. The
third metal layer 164 may have the mesh shape to improve
thermal conductivity and light efficiency. The third metal
layer 164 may be formed concurrently (e.g., simultaneously)
with an anode electrode or a cathode electrode in the display
unit and may have a same material as the anode electrode or
the cathode electrode. The third metal layer 164 may be
formed using a metal having high thermal conductivity and
high light reflectivity. In one or more embodiments, the third
metal layer 164 may include at least one material selected
from the group consisting of indium tin oxide (ITO), indium
zine oxide (IZ0), and silver. In one or more embodiments, a
thickness of the third metal layer 164 may be about 0.1 um to
about 0.5 pm. In one or more embodiments, since the third
metal layer 164 may be formed concurrently (e.g., simulta-
neously) with the anode electrode or the cathode electrode,
the thickness of the third metal layer 164 may be the same as
a thickness of the anode electrode or the cathode electrode. In
other embodiments, the thickness of the third metal layer 164
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may be different from the thickness of the cathode anode or
the cathode electrode. In one or more embodiments, to pro-
vide a large contact area between the sealing substructure
120A and the sealing member 180, the thickness of the third
metal layer 164 may be greater than 0.1 pm. In one or more
embodiments, the second metal layer 162 may be covered by
the third metal layer 164 such that the second metal layer 162
may not be damaged during an etching process for the third
metal layer 164.

[0061] The sealing substructure 120A may have various
structures for widening the contact area between the sealing
substructure 120A and the sealing member 180. In one or
more embodiments, at least one of the first insulation layer
132, the first metal layer 136, or the second insulation layer
138 may also have the mesh shape. In one embodiment, the
first insulation layer 132, the first metal layer 136, and the
second insulation layer 138 have the mesh shape, and the
contact area may be further widened, and the adhesion
between the sealing member 180 and the first substrate 110
may be further enhanced. In one or more embodiments, to
provide a large contact area between the sealing substructure
120A and the sealing member 180, the height of the mesh
shape may be greater than 1.7 pm. In one or more embodi-
ments, at least one of the first insulation layer 132, the first
metal layer 136, the second insulation layer 138, or the metal
mesh layer 160A may have a step difference. For example, if
the sealing substructure 120A has a step type structure, dam-
age generated during an etching process can be reduced, and
the contact area between the sealing substructure 120A and
the sealing member 180 can be further widened.

[0062] FIG. 3 isa cross-sectional view illustrating a sealing
portion of a display panel, according to another embodiment
of the present invention.

[0063] Referring to FIG. 3, a sealing substructure 120B
according to another embodiment of the present invention
includes a first insulation layer 132, a first metal layer 136, a
second insulation layer 138, and a metal mesh layer 160B.
The metal mesh layer 160B may include a second metal layer
162. The second metal layer 162 may be formed concurrently
(e.g., simultaneously) with a source electrode or a drain elec-
trode in the display unit, and may include a same material as
the source electrode or the drain electrode. The second metal
layer 162 may be formed using a metal that has high thermal
conductivity and light reflectivity. In one or more embodi-
ments, the second metal layer 162 may include at least one
material selected from the group consisting of aluminum,
molybdenum, chromium, tungsten, copper, gold, silver, and
nickel. In one ormore embodiments, athickness ofthe second
metal layer 162 may be about 0.3 um to about 0.7 um. In one
or more embodiments, the second metal layer 162 may be
formed concurrently (e.g., simultaneously) with the source
electrode or the drain electrode, and the thickness of the
second metal layer 162 may be the same as a thickness of the
source electrode or the drain electrode. In other embodi-
ments, the thickness of the second metal layer 162 may be
different from the thickness of the source electrode or the
drain electrode. In one embodiment, to provide a large contact
area between the sealing substructure 120B and the sealing
member 180, the thickness of the second metal layer 162 may
be greater than 0.5 pm.

[0064] At the sealing portion, the display panel may further
include the first substrate 110, the sealing member 180, and
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the second substrate 190 as well as the sealing substructure
120B. Since these are described above, descriptions thereof
will not be repeated.

[0065] FIG.4isacross-sectional view illustrating a sealing
portion of a display panel, according to another embodiment
of the present invention.

[0066] Referring to FIG. 4, a sealing substructure 120C
according to another embodiment of the present invention
may include a first insulation layer 132, a first metal layer 136,
a second insulation layer 138, and a metal mesh layer 160C.
The metal mesh layer 160C may include a third metal layer
164. The third metal layer 164 may be formed concurrently
(e.g., simultaneously) with an anode electrode or a cathode
electrode in the display unit and may include a same material
as the anode electrode or the cathode electrode. The third
metal layer 164 may be formed using a metal that has high
thermal conductivity and high light reflectivity. In one
embodiment, the third metal layer 164 may include at least
one material selected from the group consisting of indium tin
oxide (ITO), indium zinc oxide (1ZO), and silver. In one or
more embodiments, a thickness of the third metal layer 164
may be about 0.1 um to about 0.5 pm. In one embodiment, the
third metal layer 164 may be formed concurrently (e.g.,
simultaneously) with the anode electrode or the cathode elec-
trode, and the thickness of the third metal layer 164 may be
the same as a thickness of the anode electrode or the cathode
electrode. In other embodiments, the thickness of the third
metal layer 164 may be different from the thickness of the
anode electrode or the cathode electrode. In one embodiment,
to provide a large contact area between the sealing substruc-
ture 120C and the sealing member 180, the thickness of the
third metal layer 164 may be greater than 0.1 um.

[0067] At the sealing portion, the display panel may further
include the first substrate 110, the sealing member 180, and
the second substrate 190 as well as the sealing substructure
120C. Since these are described above, description thereof
will not be repeated.

[0068] FIG.5is atop view illustrating a sealing portion of
a display panel, according to an embodiment of the present
invention.

[0069] Referring to FIG. 5, a sealing substructure may
include a metal mesh layer having a mesh shape for enhanc-
ing adhesion between the sealing member and the substrate.
Atleast a portion of the metal mesh layeris connected to a first
metal layer for preventing or substantially preventing defects
generated by an electrostatic charge.

[0070] According to embodiments of the present invention,
the sealing substructure can widen a contact area between the
sealing substructure and the sealing member using various
methods. In one embodiment, at least one of the first insula-
tion layer, the first metal layer, the second insulation layer, or
the metal mesh layer may havea step difference. For example,
the first insulation layer may be deposited on a portion of the
first substrate, the first metal layer may be disposed on a
portion of the first insulation layer, a second insulation layer
may be disposed on a portion of the first metal layer, and the
metal mesh layer may be disposed on a portion of the second
insulation layer in a mesh shape. Therefore, the sealing por-
tion may include a first contact portion 210 of the first metal
layer and the sealing member, a second contact portion 230 of
the second insulation layer and the sealing member, and a
third contact portion 250 of the metal mesh layer and the
sealing member. When the second insulation layer is disposed
on the first metal layer, or the metal mesh layer is disposed on
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the second insulation layer, at least one of the layers may have
astep difference to widen the contact area between the sealing
substructure and the sealing member and to reduce damage
generated by an etching process. In one embodiment, at least
one of the first insulation layer, the first metal layer, or the
second insulation layer may have the mesh shape. A hole 270
may be formed on a portion of the first insulation layer, the
first metal layer, and the second insulation layer for forming
the mesh shape. The contact area between the sealing sub-
structure and the sealing member can be increased by forming
the hole 270, and adhesion between the sealing member and
the first substrate may be enhanced. In one or more embodi-
ments, to provide a large contact area between the sealing
substructure and the sealing member, the height of the mesh
shape may be greater than 1.7 pm for enhancing the adhesion.
In one embodiment, the metal mesh layer may be spaced apart
from an edge of the first metal layer by a distance (e.g. a
predetermined distance) W1. For example, as the metal mesh
layer is spaced apart from the edge of the first metal layer by
about 100 um to about 150 um, at least one of the first
insulation layer, the first metal layer, the second insulation
layer, or the metal mesh layer may have a step difference. In
one embodiment, a line width W2 of the mesh shape is about
3 um to about 10 pm. In one embodiment, a line spacing W3
of the mesh shape is about 3 pm to about 10 pm. In one
embodiment, the line width W2 and the line spacing W3 of the
mesh shape may be less than 10 pm for improving thermal
conductivity and light efficiency and preventing or substan-
tially preventing damage by laser irradiation.

[0071] A connecting portion 290 of the metal mesh layer
may be connected to the first metal layer for preventing or
substantially preventing defects generated by the electrostatic
charge. In one embodiment, for example, the connecting por-
tion 290 of the metal mesh layer may be formed on a center-
line of each mesh pattern. An electrostatic charge may be
generated during a manufacturing process of the display
panel and the electrostatic charge may cause defects of the
display panel. When the metal mesh layer is connected to the
first metal layer, the defects of the display panel generated by
the electrostatic charge are prevented or substantially pre-
venting by distributing the electrostatic charge.

[0072] FIG. 6 is a graph illustrating an effect on peel
strength of a display panel, according to an embodiment of
the present invention.

[0073] Referring to FIG. 6, since the metal mesh layer has
the mesh shape, and a contact area between the sealing sub-
structure and the sealing member is widened, the peel
strength may be enhanced. According to a reference example,
when a first substrate and a second substrate are sealed by a
sealing member having frit, the peel strength is about 6.08
kgf. If the contact area is increased by about 8.7%, the peel
strength is about 6.28 kgf. If the contact area is increased by
about 13.4%, the peel strength is about 6.42 kgf. If the contact
area is increased by about 13.4% and the metal mesh layer is
formed on the sealing substructure, according to an embodi-
ment of the present invention, the peel strength is about 6.88
kgf, and thermal conductivity and light efficiency are
improved. Thus, when the metal mesh layer is formed on the
sealing substructure according to an embodiment of the
present invention, the peel strength can be increased by about
13%. According to an embodiment of the present invention,
the peel strength may be increased by forming the metal mesh
layer on the sealing substructure, by forming the step differ-
ence among the layers in the sealing substructure, and by
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forming the holes on a portion ofthe first insulation layer, the
first metal layer, and the second insulation layer.

[0074] FIG. 7 is a block diagram illustrating an organic
light emitting display device, according to an embodiment of
the present invention.

[0075] Referring to FIG. 7, an organic light emitting dis-
play device 300 may include a display panel 320, a scan
driving unit 340, a data driving unit 360, and a timing control
unit 380. In one or more exemplary embodiments, the scan
driving unit 340, the data driving unit 360, and the timing
control unit 380 may be included in one integrated circuit. In
other embodiments, the scan driving unit 340, the data driving
unit 360, and the timing control unit 380 may be included in
different integrated circuits.

[0076] Thedisplay panel 320 may include a sealing portion
310. The sealing portion 310 may correspond to one of the
sealing portions described above and illustrated in FIGS. 2 to
4 that includes a metal mesh layer. Therefore, the display
panel 320 may include a first substrate, a second substrate
opposing the first substrate, a sealing substructure disposed
on the first substrate, the sealing substructure surrounding the
pixels, and a sealing member located between the sealing
substructure and the second substrate for sealing between the
first substrate and the second substrate. The sealing substruc-
ture may include a first insulation layer disposed on the first
substrate, a first metal layer disposed on the first insulation
layer, the first metal layer including a same material as a gate
electrode in a display unit, a second insulation layer disposed
on the first metal layer, and a metal mesh layer disposed on the
second insulation layer, the metal mesh layer having a mesh
shape. In one or more exemplary embodiments, the metal
mesh layer may include a second metal layer including a same
material as at least one of a source electrode or a drain elec-
trode in the display unit, and/or a third metal layer including
a same material as at least one of an anode electrode or a
cathode electrode in the display unit. In one or more embodi-
ments, at least one of the first insulation layer, the first metal
layer, or the second insulation layer may also have the mesh
shape. In one or more embodiments, at least one of the first
insulation layer, the first metal layer, the second insulation
layer, or the metal mesh layer may have a step difference. In
one or more embodiments, the first insulation layer may
include a first layer having a same material as a buffer layer in
the display unit, and a second layer having a same material as
a gate insulation layer in the display unit. Since these are
described above, description thereof will not be repeated.
[0077] The display panel 320 may include the sealing sub-
structure having the metal mesh layer. The display panel 320
may enhance adhesion between the sealing member and the
substrate because the metal mesh layer has high thermal
conductivity and high light efficiency. In one or more embodi-
ments, the adhesion can be enhanced more effectively by
forming the step difference among the layers that are included
in the sealing substructure, and by at least one of the first
insulation layer, the first metal layer, and the second insula-
tion layer having the mesh shape. Therefore, the organic light
emitting display device 300 may extend the life span while
maintaining the performance.

[0078] The display panel 320 may be coupled to the scan
driving unit 340 via scan lines SL1 through SLn, and may be
coupled to the data driving unit 360 via data lines DL1
through DLm. The display panel 320 may include an array of
nxm pixels 315 because the pixels 315 are arranged at loca-
tions corresponding to crossing points of the scan lines SLL1
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through SLn and the data lines DL1 through DLm. In one
embodiment, when the scan lines SL1 through SLn and the
data lines DL1 through DLm are connected to the pixels 315,
the sealing substructure is not formed on a portion of the
sealing portion that passes the scan lines SL1 through SLn
and the data lines DL1 through DLm for driving the display
panel 320 without affect.

[0079] The scan driving unit 340 may provide a scan signal
to the pixels 315 via the scan lines SL.1 through SLn. The data
driving unit 360 may provide a data signal to the pixels 315
via the data lines DL1 through DLm. The timing control unit
380 may control the scan driving unit 340 and the data driving
unit 360, based on control signals (CTL1, CTL2).

[0080] FIG. 8 is a block diagram illustrating an electronic
device having an organic light emitting display device,
according to an embodiment of the present invention.
[0081] Referring to FIG. 8, an electronic device 400, in one
embodiment, may include a processor 410, a memory device
420, a storage device 430, an input/output (I/O) device 440, a
power supply 450, and an organic light emitting display
device 460. In one embodiment, the electronic device 400
may further include a plurality of ports for communicating
with a video card, a sound card, a memory card, a universal
serial bus (USB) device, other electronic devices, etc.
[0082] The processor 410 may perform various computing
functions. The processor 410 may be a microprocessor, a
central processing unit (CPU), etc. The processor 410 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 410 may be coupled
to an extended bus, such as a peripheral component intercon-
nection (PCI) bus.

[0083] The memory device 420 may store data for opera-
tions of the electronic device 400. For example, the memory
device 420 may include at least one non-volatile memory
device, such as an erasable programmable read-only memory
(EPROM) device, an electrically erasable programmable
read-only memory (EEPROM) device, a flash memory
device, a phase change random access memory (PRAM)
device, a resistance random access memory (RRAM) device,
a nano floating gate memory (NFGM) device, a polymer
random access memory (PoORAM) device, a magnetic random
access memory (MRAM) device, a ferroelectric random
access memory (FRAM) device, etc., and/or at least one
volatile memory device such as a dynamic random access
memory (DRAM) device, a static random access memory
(SRAM) device, a mobile DRAM device, etc.

[0084] The storage device 430 may be a solid state drive
(SSD) device, a hard disk drive (HDD) device, a CD-ROM
device, etc. The I/O device 440 may be an input device such
as akeyboard, akeypad, a touchpad, a touch-screen, a mouse,
etc., and/or an output device such as a printer, a speaker, etc.
The power supply 450 may provide a power for operations of
the electronic device 400. The organic light emitting display
device 460 may communicate with other components via the
buses or other communication links.

[0085] The organic light emitting display device 460 may
correspond to the organic light emitting display device of
FIG. 7 that may include a display panel according to the
present invention, such as the display panel of FIG. 1. There-
fore, the organic light emitting display device 460 having the
display panel may maintain a performance and have an
extended life span.

[0086] Embodiments of the present invention may be
applied to an electronic device having an organic light emit-
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ting display device. For example, embodiments of the present
invention may be applied to a television, a computer monitor,
a laptop, a digital camera, a cellular phone, a smart phone, a
smart pad, a personal digital assistant (PDA), a portable mul-
timedia player (PMP), a MP3 player, a navigation system, a
game console, and/or a video phone, etc.
[0087] The foregoing is illustrative of some exemplary
embodiments of the present invention and is not intended to
be construed as limiting the invention. Although some exem-
plary embodiments have been described, those skilled in the
art will readily appreciate that many modifications are pos-
sible without materially departing from the novel teachings
and aspects of the present invention. Accordingly, all such
modifications are intended to be included within the scope of
the present invention as defined in the claims and equivalents
thereof. Therefore, it is to be understood that the foregoing is
illustrative of various example embodiments and is not to be
construed as limited to the specific example embodiments
disclosed, and that modifications to the disclosed example
embodiments are intended to be included within the scope of
the appended claims and equivalents thereof.
What is claimed is:
1. A display device comprising:
a first substrate having a display unit;
a second substrate opposing the first substrate;
a first insulation layer disposed on the first substrate;
a first metal layer disposed on the first insulation layer at a
sealing portion and having a mesh shape in a top view;
a second insulation layer disposed on the first metal layer;
and
a sealing member disposed between the second insulation
layer and the second substrate in a cross-sectional view
and surrounding the display unit having a plurality of
pixels,
wherein the first metal layer includes a same material as a
gate electrode in the display unit, and
wherein a top surface of the first metal layer physically
does not contact to the sealing member.
2. The display device of claim 1, wherein the first insula-
tion layer has the mesh shape.
3. The display device of claim 2, wherein the first metal
layer includes a plurality of penetrating holes, and
wherein the first insulation layer includes a plurality of first
holes each overlapping one of the penetrating holes.
4. The display device of claim 1, wherein the second insu-
lation layer has the mesh shape.
5. The display device of claim 4, wherein the first metal
layer includes a plurality of penetrating holes, and
wherein the second insulation layer includes a plurality of
second holes each overlapping one of the penetrating
holes.
6. A display device comprising:
a first substrate;
a second substrate opposing the first substrate;
a first insulation layer on the first substrate;
a metal mesh layer including a plurality of penetrating
holes, the metal mesh layer on the first insulation layer;
and
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a sealing member disposed between the metal mesh layer
and the second substrate and surrounding a display unit
having a plurality of pixels,

wherein the first insulation layer includes a plurality of first
holes each overlapping one of the penetrating holes.

7. The display device of claim 6, wherein the metal mesh
layer includes a same material as a gate electrode in the
display unit.

8. The display device of claim 6, wherein the first insula-
tion layer includes a same material as a gate insulation layer
in the display unit.

9. The display device of claim 6, further comprising:

a second insulation layer on the metal mesh layer.

10. The display device of claim 9, wherein the second
insulation layer includes a plurality of second holes each
overlapping one of the penetrating holes.

11. The display device of claim 9, wherein the second
insulation layer includes a same material as an inter-layer
dielectric insulating a gate electrode from a source electrode
or a drain electrode in the display unit.

12. The display device of claim 9, wherein at least one of
the first insulation layer, the metal mesh layer, or the second
insulation layer has a step difference.

13. The display device of claim 9, further comprising:

a second metal layer on the second insulation layer.

14. The display device of claim 13, wherein at least a
portion of the second metal layer is connected to the metal
mesh layer.

15. The display device of claim 13, wherein the second
metal layer includes a same material as at least one of a source
electrode or a drain electrode in the display unit.

16. The display device of claim 13, wherein the second
metal layer includes a same material as at least one of an
anode electrode or a cathode electrode in the display unit.

17. A display device comprising:

a first substrate;

a second substrate opposing the first substrate;

a first insulation layer on the first substrate;

a metal mesh layer on the first insulation layer and having
a mesh shape in a top view;

a second insulation layer on the metal mesh layer; and

a sealing member disposed between the second insulation
layer and the second substrate in a cross-sectional view
and surrounding a display unit having a plurality of
pixels,

wherein at least one of the first insulation layer or the
second insulation layer has the mesh shape.

18. The display device of claim 17, wherein the metal mesh
layer includes a same material as a gate electrode in the
display unit.

19. The display device of claim 17, wherein the first insu-
lation layer includes a same material as a gate insulation layer
in the display unit.

20. The display device of claim 17, wherein the second
insulation layer includes a same material as an inter-layer
dielectric insulating a gate electrode from a source electrode
or a drain electrode in the display unit.
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