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(57) ABSTRACT

A display device may include a first substrate, a second
substrate, a light emitting structure, a seal member, a seal
structure, a pad electrode, and a connection wire. The second
substrate may overlap the first substrate. The light emitting
structure may be positioned between the first substrate and
the second substrate. The seal member may be positioned
between the first substrate and the second substrate. The seal
structure may be spaced from the seal member. A section of
the seal member may be positioned between the light
emitting structure and the seal structure. The seal structure
may be positioned between the seal member and the pad
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HOIL 51/52 (2006.01) electrode. The connection wire may electrically connect the
HOIL 27/32 (2006.01) seal structure and the pad electrode.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority under 35 USC §
119 to Korean Patent Application No. 10-2018-0150437,
filed on Nov. 29, 2018 in the Korean Intellectual Property
Office (KTPO); the contents of the Korean Patent Applica-
tion are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The technical field relates to a display device. More
particularly, the technical field relates to an organic light
emitting display device.

2. Description of the Related Art

[0003] An organic light emitting display (OLED) device
may include an upper substrate, a lower substrate, a plurality
of light emitting structures disposed between the substrates,
and a seal member surrounding the light emitting structures
and bonding the substrates. If the seal member becomes
detached from the upper substrate or the lower substrate, the
light emitting structures may not be sufficiently protected.
As a result, the durability and/or performance of the OLED
device may be unsatisfactory.

SUMMARY

[0004] Some example embodiments may be related to an
organic light emitting display (OLED) device including a
seal member.

[0005] According to some example embodiments, an
OLED device includes a lower substrate, a plurality of light
emitting structures, an upper substrate, a seal member, a seal
pattern, a pad electrode, and a connection wiring. The lower
substrate has a display region, a peripheral region surround-
ing the display region, and a pad region that is located in one
side of the peripheral region. The light emitting structures
are disposed in the display region on the lower substrate. The
upper substrate is disposed in the display region and periph-
eral region on the light emitting structures. The seal member
is disposed in the peripheral region between the lower
substrate and the upper substrate. The seal pattern is spaced
apart from the seal member in the peripheral region. The pad
electrode is disposed in the peripheral region on the lower
substrate. The connection wiring electrically connects the
seal pattern and the pad electrode.

[0006] In example embodiments, the peripheral region
may include a first peripheral region located adjacent to the
pad region and a second peripheral region that is different
from the first peripheral region.

[0007] In example embodiments, the seal pattern may be
disposed in the first peripheral region.

[0008] In example embodiments, the seal pattern in the
first peripheral region may extend in a first direction, and
may be spaced apart from the seal member in a second
direction that is perpendicular to the first direction.

[0009] In example embodiments, the seal pattern may
include a first seal pattern disposed in one side of the first
peripheral region and a second seal pattern disposed in
another side of the first peripheral region.
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[0010] In example embodiments, the OLED device may
further include a connection electrode disposed between the
first seal pattern and the second seal pattern. The connection
electrode may extend in the first direction, and may electri-
cally connect the first seal pattern and the second seal
pattern.

[0011] In example embodiments, the seal pattern may
include first through (N)th seal patterns, where N is an
integer more than 1, and the first through (N)th seal patterns
may be spaced apart from each other.

[0012] In example embodiments, the OLED device may
further include a plurality of connection electrodes disposed
in spaces where the first through (N)th seal patterns are
spaced apart from each other, respectively. The connection
electrodes may electrically connect the first through (N)th
seal patterns.

[0013] In example embodiments, the connection elec-
trodes may include an upper connection electrode disposed
between (K)th and (K+1)th seal patterns among the first
through (N)th seal patterns and a lower connection electrode
disposed between (K+1)th and (K+2)th seal patterns among
the first through (N)th seal patterns, where K is an integer
between 1 and N.

[0014] In example embodiments, the upper connection
electrode may be disposed on a lower surface of the upper
substrate, and the lower connection electrode may be dis-
posed on the lower substrate.

[0015] In example embodiments, a width of the first
peripheral region may be greater than a width of the second
peripheral region.

[0016] In example embodiments, the lower substrate may
have a reduced width in the pad region.

[0017] In example embodiments, the upper substrate may
expose the lower substrate located in the pad region.
[0018] In example embodiments, the seal pattern may
include conductive materials.

[0019] In example embodiments, the connection wiring
may include a first connection wiring coupled to a first side
portion of the seal pattern and a second connection wiring
coupled to a second side portion, which is opposite to the
first side portion, of the seal pattern. The pad electrode may
include a first pad electrode coupled to the first connection
wiring and a second pad electrode coupled to the second
connection wiring.

[0020] In example embodiments, an external device may
be electrically connected to the first and second pad elec-
trodes, and may measure a resistance value between first and
second pad electrodes.

[0021] In example embodiments, the seal member may
have a plan shape of a hollow rectangular, and the seal
pattern may have a plan shape of a bar.

[0022] In example embodiments, the OLED device may
further include a plurality of semiconductor elements dis-
posed in the display region on the lower substrate. Each of
the semiconductor elements may include an active layer
disposed on the lower substrate, a gate insulation layer
disposed on the active layer, a gate electrode disposed on the
gate insulation layer, an insulation interlayer disposed on the
gate electrode, and source and drain electrodes disposed on
the insulation interlayer.

[0023] In example embodiments, the gate insulation layer
and the insulating interlayer may be disposed between the
seal member and the lower substrate.
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[0024] Inexample embodiments, each of the light emitting
structures may include a lower electrode disposed on the
lower substrate, a light emitting layers disposed on the lower
electrode, and an upper electrode disposed on the light
emitting layer.

[0025] An embodiment may be related to a display device,
such as an OLED device. The display device may include a
first substrate, a second substrate, a light emitting structure,
a seal member, a seal structure, a first pad electrode, and a
first connection wire. The second substrate may overlap the
first substrate. The light emitting structure may be positioned
between the first substrate and the second substrate. The seal
member may be positioned between the first substrate and
the second substrate. The seal structure may be spaced from
the seal member. A first section of the seal member may be
positioned between the light emitting structure and the seal
structure. The seal structure may be positioned between the
seal member and the first pad electrode. The first connection
wire may electrically connect the seal structure and the first
pad electrode.

[0026] The first section of the seal member may be
directly connected to a second section of the seal member
and may be positioned between the second section of the
seal member and the seal structure. A lengthwise direction of
the first section of the seal member may be different from a
lengthwise direction of the second section of the seal mem-
ber.

[0027] The seal structure may be shorter than the first
section of the seal member in a lengthwise direction of the
first section of the seal member.

[0028] The seal structure may be spaced from the seal
member in a direction that is perpendicular to a lengthwise
direction of the first section of the seal member.

[0029] The seal structure may include a first seal part and
a second seal part. The first seal part may correspond to a
first end of the first section of the seal member. The second
seal part may be spaced from the first seal part and may
correspond to a second end of the first section of the seal
member.

[0030] The display device may include a connection elec-
trode disposed between the first seal part and the second seal
part, extending parallel to the first section of the seal
member, and electrically connecting the first seal part and
the second seal part.

[0031] The seal structure may include seal parts that are
spaced from each other.

[0032] The display device may include first-set connection
electrodes disposed between first-set immediately neighbor-
ing ones of the seal parts and electrically connecting the
first-set immediately neighboring ones of the seal parts.
[0033] The display device may include second-set con-
nection electrodes disposed closer to the first substrate than
the first-set connection electrodes, disposed between sec-
ond-set immediately neighboring ones of the seal parts, and
electrically connecting the second-set immediately neigh-
boring ones of the seal parts.

[0034] The first-set connection electrodes may be dis-
posed directly on the second substrate. The second-set
connection electrodes may be disposed directly on the first
substrate.

[0035] The first-set connection electrodes and the second-
set connection electrodes may be alternately arranged along
a lengthwise direction of the first section of the seal member.
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[0036] A sum of a width of the first section of the seal
member and a width of the seal structure in a width direction
of the first section of the seal member may be greater than
awidth of a second section of the seal member in a direction
perpendicular to the width direction of the first section of the
seal member.

[0037] The first pad electrode may be positioned closer to
a first edge of the first substrate than to a second edge of the
first substrate. The first edge of the first substrate may be
parallel to the second edge of the first substrate and may be
shorter than the second edge of the first substrate.

[0038] An edge of the second substrate may be positioned
between the seal structure and the first pad electrode.
[0039] The seal structure may include at least one con-
ductive material.

[0040] The display device may include a second pad
electrode and a second connection wire. The seal structure
may be positioned between the seal member and the second
pad electrode. The second connection wire may electrically
connect the seal structure and the second pad electrode. The
first connection wire and the second connection wire may be
respectively directly connected to two opposite ends of the
seal structure.

[0041] A length of the seal structure may be greater than
a distance between first pad electrode and the second pad
electrode.

[0042] The seal member may surround the light emitting
structure in a plan view of the display device. The seal
structure has a bar shape in the plan view of the display
device.

[0043] Each of the seal member and the seal structure may
directly contact the second substrate.

[0044] The display device may include the following
elements: a semiconductor layer overlapping the first sub-
strate; a gate electrode overlapping the semiconductor layer;
a gate insulation layer electrically insulating the gate elec-
trode from the semiconductor layer; a drain electrode elec-
trically connected to the semiconductor layer and electri-
cally connected to the light emitting structure; and an
insulating interlayer electrically insulating the drain elec-
trode from the gate electrode. The gate insulation layer and
the insulating interlayer may be disposed between the seal
member and the first substrate.

[0045] The gate insulation layer and the insulating inter-
layer may be disposed between the seal structure and the first
substrate.

[0046] In accordance with example, an OLED device may
be checked to determine whether a seal member is defective
based on a resistance value between a first pad electrode and
a second pad electrode. Detected defective seal members
may be repaired. Advantageously, defective OLED devices
may be minimized.

[0047] In embodiments, a seal structure/pattern may pro-
vide an adhesive force between substrates. Advantageously,
delamination the substrates may be substantially prevented,
and satisfactory quality of the associated OLED device may
be attained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] FIG. 1 is a plan view illustrating elements of an
organic light emitting display (OLED) device in accordance
with embodiments.

[0049] FIG. 2 is a plan view illustrating elements of an
OLED device in accordance with embodiments.
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[0050] FIG. 3 is a plan view illustrating elements of an
OLED device in accordance with embodiments.

[0051] FIG. 4 is a block diagram illustrating an external
device electrically connected to an OLED device in accor-
dance with embodiments.

[0052] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 2 in accordance with embodiments.

[0053] FIG. 6 is a cross-sectional view taken along a line
II-IT" of FIG. 2 in accordance with embodiments.

[0054] FIG. 7A s a cross-sectional view taken along a line
III-1IT' of FIG. 2 in accordance with embodiments.

[0055] FIG. 7B is a cross-sectional view taken along a line
IV-1IV' of FIG. 2 in accordance with embodiments.

[0056] FIG. 8 is a plan view illustrating elements of an
OLED device in accordance with embodiments.

[0057] FIG. 9 is a cross-sectional view taken along a line
V-V' of FIG. 8 in accordance with embodiments.

[0058] FIG. 10 is a cross-sectional view taken along a line
V-V' of FIG. 8 in accordance with embodiments.

[0059] FIG. 11 is a plan view illustrating elements of an
OLED device in accordance with embodiments.

[0060] FIG. 12 is a cross-sectional view taken along a line
VI-VT of FIG. 11 in accordance with embodiments.

DETAILED DESCRIPTION OF EMBODIMENTS

[0061] Example embodiments are described with refer-
ence to the accompanying drawings. Although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements, should not be limited by these
terms. These terms may be used to distinguish one element
from another element. A first element may be termed a
second element without departing from teachings of one or
more embodiments. The description of an element as a
“first” element may not require or imply the presence of a
second element or other elements. The terms “first,” “sec-
ond,” etc. may also be used herein to differentiate different
categories or sets of elements. For conciseness, the terms
“first,” “second,” etc.

[0062] may represent “first-type (or first-set),” “second-
type (or second-set),” etc., respectively. The term “connect”
may mean “electrically connect.” The term “conductive”
may mean “electrically conductive.” The term “insulate”
may mean “electrically insulate.” The term “pattern” may
mean “structure,” “member,” or “set.” The term “semicon-
ductor element” may mean “transistor.”” The term “active
layer” may mean “semiconductor layer.” The term “surface”
may mean “face.” A noun may mean a noun set; for
example, an “electrode” may mean an “electrode set”; a
“wire” may mean a “wire set.” The term “side portion” may
mean “end portion.”

[0063] FIGS. 1, 2, and 3 are plan views illustrating ele-
ments of an organic light emitting display (OLED) device in
accordance with example embodiments. FIG. 4 is a block
diagram illustrating an external device electrically con-
nected to the OLED device in accordance with example
embodiments.

[0064] Referring to FIGS. 1, 2, 3, and 4, an OLED device
100 may include a display region 10, a peripheral region 20,
and a pad region 30. The peripheral region 20 may surround
the display region 10, and the pad region 30 may be located
at one side of the peripheral region 20. The peripheral region
20 may include a first peripheral region 21 located between
the display region 10 and the pad region 30 and may include
a second peripheral region 22 that is directly connected to

2
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the first peripheral region 21. The first peripheral region 21
may be/include a bottom portion of the peripheral region 20,
and the second peripheral region 22 may include left, right,
and top portions of the peripheral region 20. In example
embodiments, a width, of the left portion of the peripheral
region 20 in a first direction D1, a width of the right portion
of the peripheral region 20 in a first direction D1, and a
width of the top portion of the peripheral region 20 in a
second direction D2 may be substantially equal and may be
each less than a width of the first peripheral region 21 in the
second direction D2. The first direction D1 may be (parallel
to) the lengthwise direction of the first peripheral region 21,
and the second direction D2 may be perpendicular to the first
direction D1. The pad region 30 may have a gradually
reduced width in the second direction D2. The pad region 30
may have a trapezoid shape in a plan view of the OLED
device 100. A center portion of the pad region 30 may have
a uniform width in the second direction D2.

[0065] In example embodiments, a shape of each of the
display region 10 and the peripheral region 20 has a plan-
view shape of a tetragon. In example embodiments, each of
the display region 10 and the peripheral region 20 may have
a plan-view shape of a triangle, a plan-view shape of a
diamond, a plan-view shape of a polygon, a plan-view shape
of a circle, a plan-view shape of an athletic track. a plan-
view shape of an elliptic, etc.

[0066] Referring again to FIGS. 1, 2, 3, and 4, the OLED
device 100 may include light emitting structures 200, a seal
member 390, a seal pattern 400, a pad electrode 470 (or pad
electrode set 470), a connection wire 370 (or connection
wire set 370), etc.

[0067] The light emitting structures 200 (e.g., a light
emitting structure 200 illustrated FIG. 7A or FIG. 7B) may
be disposed in the display region 10. The light emitting
structures 200 may be arranged along the directions D1 and
D2 in the display region 10 and may display an image. The
light emitting structures 200 may be arranged using at least
one of an RGB stripe method where tetragons of a same size
are sequentially arranged, an s-stripe method including a
blue OLED having a relatively large area, 2 WRGB method
including a white OLED, a pen-tile method repeatedly
arranged in an RG-GB pattern, etc.

[0068] The seal member 390 may be disposed in the
peripheral region 20 of the OLED device 100. The seal
member 390 may be disposed in the second peripheral
region 22 and a portion of the first peripheral region 21, and
may have a plan-view shape of a hollow tetragon. The seal
member 390 may include non-conductive materials. The
seal member 390 may overlap first and second distal ends
(e.g., two lateral portions) of the seal pattern 400, and/or
may have protruding portions that protrude beyond the first
and second distal ends of the seal pattern 400 in the first
direction D1. In a process for manufacturing the OLED
device 100, the protruding portions may correspond to a start
point and/or an end point to form the seal member 390. The
seal pattern 400 may overlap the protruding portions and/or
may be spaced apart from the protruding portions. The
protruding portions may include conductive materials or
non-conductive materials.

[0069] The seal pattern 400 may be spaced apart from the
seal member 390 in the second direction D2 and may be
disposed in a remaining portion of the first peripheral region
21. The seal pattern 400 may extend in the first direction D1
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and may have a plan-view shape of a bar. The seal pattern
400 may include one or more conductive materials.

[0070] In example embodiments, the seal pattern 400 may
be disposed in the second peripheral region 22 or a portion
of each of the peripheral regions 21 and 22 each, and may
have a bent shape.

[0071] The pad electrode 470 may be disposed in the pad
region 30 of the OLED device 100. The pad electrode 470
may include a first pad electrode 471 and a second pad
electrode 472. The first pad electrode 471 may be located at
aleft side of the pad region 30, and the second pad electrode
472 may be located at a right side of the pad region 30. In
some example embodiments, a plurality of extra pad elec-
trodes may be disposed between the first pad electrode 471
and the second pad electrode 472.

[0072] The connection wire 370 may be disposed in both
the first peripheral region 21 and the pad region 30 of the
OLED device 100. The connection wire 370 may include a
first connection wire 371 and a second connection wire 372.
A first distal end of the first connection wire 371 may be
directly coupled (or directly connected) to a first side portion
of the seal pattern 400, and a second distal end, which is
opposite the first distal end, of the first connection wire 371
may be directly coupled to the first pad electrode 471. The
first connection wire 371 may electrically connect the seal
pattern 400 and the first pad electrode 471. The first distal
end of the first connection wire 371 may overlap the first
side portion of the seal pattern 400, and the second distal end
of the first connection wire 371 may overlap the first pad
electrode 471. A first distal end of the second connection
wire 372 may be coupled to a second side portion, which is
opposite the first side portion of the seal pattern 400, of the
seal pattern 400, and a second distal end, which is opposite
the first distal end of the second connection wire 372, of the
second connection wire 372 may be coupled to the second
pad electrode 472. The second connection wire 372 may
electrically connect the seal pattern 400 and the second pad
electrode 472. The first distal end of the second connection
wire 372 may overlap the first side portion of the seal pattern
400, and the second distal end of the second connection wire
372 may overlap the second pad electrode 472.

[0073] Referring to FIG. 4, an external device 101 may be
electrically connected to the OLED device 100 through a
flexible printed circuit board (FPCB). One side of the FPCB
may be in direct contact with the pad electrode 470, and
another side of the FPCB may be in direct contact with the
external device 101. The external device 101 may be elec-
trically connected to the first pad electrode 471 and the
second pad electrode 472 and may measure a resistance
value between the pad electrodes 471 and 472.

[0074] In a manufacturing process of an OLED device, a
seal member may adhere to (or bond) the lower and upper
substrates included in the OLED device. The lower substrate
may protrude from the upper substrate in the second direc-
tion D2. After the lower substrate and the upper substrate are
adhered to each other, portions of a pad region may be
removed to reduce an unutilized space of the conventional
OLED device, and a portion of the seal member may be
removed. As a result, the lower substrate and/or the upper
substrate may be detached from the seal member near a
boundary of a peripheral region and the pad region. A
portion of the seal member disposed near the boundary of
the peripheral region and the pad region may be detached
from at least one of the lower and upper substrates by an
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external impact (e.g., a cut portions of the pad region and/or
acut of an outer portion of the seal member) generated in the
manufacturing process of the conventional OLED device.
When the seal member is detached from at least one of the
lower and upper substrates, a seal defect of the OLED device
may occur. It may be difficult to visually observe the seal
defect due to a window disposed on the upper substrate,
inorganic insulation layers disposed between the lower
substrate and the seal member, a lower film disposed under
the lower substrate, etc.

[0075] In example embodiments, the OLED device 100
may include the seal pattern 400, the pad electrode 470, and
the connection wire 370. Since the seal pattern 400 is
disposed adjacent to the seal member 390, delamination/
detachment may occur in the seal pattern 400 when delami-
nation/detachment occurs in the seal member 390 near a
boundary of the peripheral region 20 and the pad region 30
by the external impact. When no delamination/detachment
occurs in the seal member 390, no delamination/detachment
may occur in the seal pattern 400. As the seal pattern 400
includes one or more conductive materials, the OLED
device 100 and/or the external device 101 may measure a
resistance value between the pad electrodes 471 and 472.
The OLED device 100 and/or the external device 101 may
check whether the seal member 390 and the seal pattern 400
are defective using the resistance value. For example, when
delamination/detachment occurs, the resistance value may
significantly increase, and/or the pad electrodes 471 and 472
may be electrically disconnected from each other. The seal
member 390 and the seal pattern 400 may be repaired after
the detection of the delamination/detachment. OLED
devices with defective seal members may not be provided to
consumers.

[0076] Insome example embodiments, the external device
101 may generate a data signal, a gate signal, a light
emission signal, a gate initialization signal, an initialization
voltage, a power supply, etc. Extra pad electrodes may be
disposed between the pad electrodes 471 and 472, and the
external device 101 may be electrically connected to the
extra pad electrodes.

[0077] The external device 101 may provide the data
signal, the gate signal, the light emission signal, the gate
initialization signal, the initialization voltage, the power
supply, etc. through the extra pad electrodes to the OLED
device 100. A driving integrated circuit may be installed in
the FPCB. Alternatively, the driving integrated circuit may
be installed in a portion, of the OLED device 100.

[0078] FIG. 5 is a cross-sectional view taken along a line
I-I' of FIG. 2 according to embodiments. FIG. 6 is a
cross-sectional view taken along a line II-II’ of FIG. 2
according to embodiments. FIG. 7A is a cross-sectional view
taken along a line HII-III" of FIG. 2 according to embodi-
ments. FIG. 7B is a cross-sectional view taken along a line
IV-IV’ of FIG. 2 according to embodiments.

[0079] Referring to FIGS. 2, 5, 6, 7A, and 7B, an OLED
device 100 may include a lower substrate 110, a semicon-
ductor element 250, a planarization layer 270, a light emit-
ting structure 200, a seal member 390, a seal pattern 400, a
connection wire 370, a pad electrode 470, an upper substrate
410, etc. The semiconductor element 250 may include an
active layer 130, a gate insulation layer 150, a gate electrode
170, an insulating interlayer 190, a source electrode 210, and
a drain electrode 230. The light emitting structure 200 may
include a lower electrode 290, a light emitting layer 330, and
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an upper electrode 340. The connection wire 370 may
include a first connection wire 371 and a second connection
wire 372. The pad electrode 470 may include a first pad
electrode 471 and a second pad electrode 472. As the OLED
device 100 has a display region 10, a peripheral region 20,
and a pad region 30, the lower substrate 110 may include
regions corresponding to the display region 10, the periph-
eral region 20, and the pad region 30. The peripheral region
20 may include a first peripheral region 21 and a second
peripheral region 22. A portion of an image may be dis-
played in the display region 10 by the light emitting structure
200 and the semiconductor element 250. The lower substrate
110 and the upper substrate 410 may be sealed in the
peripheral region 20 by the seal member 390 and the seal
pattern 400.

[0080] The lower substrate 110 may include one or more
transparent or opaque insulation materials. The lower sub-
strate 110 may be located in the display region 10, the
peripheral region 20, and the pad region 30. The lower
substrate 110 and the upper substrate 410 may overlap in the
display region 10 and the peripheral region 20, and the lower
substrate 110 may protrude beyond the upper substrate 410
in the pad region 30. The lower substrate 110 may include
at least one of a quartz substrate, a synthetic quartz substrate,
a calcium fluoride substrate, a fluoride-doped quartz sub-
strate, a soda-lime glass substrate, a non-alkali glass sub-
strate etc.

[0081] The lower substrate 110 may include a flexible
transparent material such as a flexible transparent resin
substrate (e.g., a polyimide substrate). The polyimide sub-
strate may include a first polyimide layer, a barrier film
layer, a second polyimide layer, etc. The first polyimide
layer, the barrier film layer, and the second polyimide layer
may be sequentially stacked on a rigid glass substrate. In a
method of manufacturing the OLED device 100, after an
insulation layer (e.g., a buffer layer) is disposed on the
second polyimide layer of the polyimide substrate, an upper
structure (e.g., the semiconductor element 250 and the light
emitting structure 200) may be formed on the insulation
layer. After the upper structure is formed on the insulation
layer, the rigid glass substrate on which the polyimide
substrate is formed may be removed. That is, it may be
difficult to directly form the upper structure on the polyimide
substrate because the polyimide substrate is relatively thin
and flexible. Accordingly, the upper structure is formed on
the polyimide substrate and the rigid glass substrate, and
then the polyimide substrate may serve as the lower sub-
strate 110 after the removal of the rigid glass substrate.
[0082] A buffer layer (not shown) may be disposed on the
entire lower substrate 110. The buffer layer may prevent the
diffusion of metal atoms and/or impurities from the lower
substrate 110 into the semiconductor element 250 and the
light emitting structure 200. The buffer layer may control a
rate of a heat transfer in a crystallization process for forming
the active layer 130, thereby forming a substantially uniform
active layer 130. The buffer layer may improve surface
flatness over the lower substrate 110 when a surface of the
lower substrate 110 is relatively irregular. According to
embodiments, at least two buffer layers may be provided on
the lower substrate 110, or the buffer layer may be unnec-
essary. The buffer layer may include an organic material
and/or an inorganic material.

[0083] The active layer 130 may be disposed in the display
region 10 on the lower substrate 110. The active layer 130

Jun. 4, 2020

may include a metal oxide semiconductor, an inorganic
semiconductor (e.g., amorphous silicon or polysilicon), or
an organic semiconductor. The active layer 130 may have a
source region and a drain region.

[0084] The gate insulation layer 150 may be disposed on
the active layer 130. The gate insulation layer 150 may cover
the active layer 130 in the display region 10 on the lower
substrate 110. The gate insulation layer 150 may be disposed
in the display region 10, the peripheral region 20, and the
pad region 30 on the lower substrate 110. The gate insulation
layer 150 may sufficiently cover the active layer 130 on the
lower substrate 110, and may have a substantially flat upper
surface without a step around the active layer 130. Alterna-
tively, the gate insulation layer 150 may cover the active
layer 130 on the lower substrate 110, and may have a
substantially uniform thickness along a profile of the active
layer 130. The gate insulation layer 150 may include at least
one of silicon compound, metal oxide, etc. The gate insu-
lation layer 150 may include at least one of silicon oxide
(510), silicon nitride (SiN), silicon oxynitride (SiON), sili-
con oxycarbide (SiOC), silicon carbon nitride (SiCN), alu-
minum oxide (AlQ), aluminum nitride (AIN), tantalum
oxide (TaO), hafnium oxide (HfO), zirconium oxide (ZrO),
titanium oxide (Ti0), etc. In some example embodiments,
the gate insulation layer 150 may have a multi-layered
structure including a plurality of insulation layers. The
insulation layers may have different thicknesses and/or may
include different materials.

[0085] The gate electrode 170 may be insulated from the
active layer 130 by the gate insulation layer 150 and may
overlap the active layer 130. The gate electrode 170 may
include at least one of a metal, a metal alloy, metal nitride,
conductive metal oxide, transparent conductive materials,
etc. The gate electrode 170 may include at least one of gold
(Au), silver (Ag), aluminum (Al), platinum (Pt), nickel (Ni),
titanium (Ti), palladium (Pd), magnesium (Mg), calcium
(Ca), lithium (L1), chromium (Cr), tantalum (Ta), tungsten
(W), copper (Cu), molybdenum (Mo), scandium (Sc), neo-
dymium (Nd), iridium (Jr), an alloy of aluminum, aluminum
nitride (A1IN), an alloy of silver, tungsten nitride (WN), an
alloy of copper, an alloy of molybdenum, titanium nitride
(TiN), chromium nitride (CrN), tantalum nitride (TaN),
strontium ruthenium oxide (SRO), zinc oxide (ZnO), indium
tin oxide (ITO), stannum oxide (SnO), indium oxide (InO),
gallium oxide (GaO), indium zinc oxide (I1Z0), etc. Some of
these materials may be used alone or in a suitable combi-
nation. In some example embodiments, the gate electrode
170 may have a multi-layered structure including a plurality
of layers.

[0086] The insulating interlayer 190 may be disposed on
the gate electrode 170. The insulating interlayer 190 may
cover the gate electrode 170 in the display region 10 on the
gate insulation layer 150. The insulating interlayer 190 may
be disposed in the display region 10, the peripheral region
20, and the pad region 30 on the gate insulation layer 150.
The insulating interlayer 190 may sufficiently cover the gate
electrode 170 and may have a substantially flat upper surface
without a step around the gate electrode 170. Alternatively,
the insulating interlayer 190 may cover the gate electrode
170 and may have a substantially uniform thickness along a
profile of the gate electrode 170. The insulating interlayer
190 may include at least one of silicon compound, metal
oxide, etc. In some example embodiments, the insulating
interlayer 190 may have a multi-layered structure including
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a plurality of insulation layers. The insulation layers may
have different thicknesses and/or include different materials.

[0087] The source electrode 210 and the drain electrode
230 may be disposed in the display region 10 on the
insulating interlayer 190. The source electrode 210 may be
connected to (or in direct contact with) the source region of
the active layer 130 via a first contact hole formed through
the gate insulation layer 150 and the insulating interlayer
190. The drain electrode 230 may be connected to the drain
region of the active layer 130 via a second contact hole
formed through the gate insulation layer 150 and the insu-
lating interlayer 190. Each of the source electrode 210 and
the drain electrode 230 may include at least one of a metal,
an alloy, metal nitride, conductive metal oxide, transparent
conductive materials, etc. Some of these materials may be
used alone or in a suitable combination. Each of the source
and drain electrodes 210 and 230 may have a multi-layered
structure including a plurality of layers.

[0088] In example embodiments, the light emitting struc-
ture 200 may be electrically connected to one transistor (e.g.,
the semiconductor element 250). The light emitting structure
200 may be electrically connected to may electrically con-
nected to at least two semiconductor elements and/or at least
one capacitor.

[0089] The semiconductor element 250 may have a top
gate structure. The semiconductor element 250 may have a
bottom gate structure and/or a double gate structure.

[0090] The planarization layer 270 may be disposed in the
display region 10 on the insulating interlayer 190 and on the
electrodes 210 and 230, and may not be disposed in the
peripheral region 20 and the pad region 30. The planariza-
tion layer 270 may have a large thickness to sufficiently
cover the electrodes 210 and 230 on the insulating interlayer
190. The planarization layer 270 may have a substantially
flat upper surface, and a planarization process may be
performed on the planarization layer 270 to implement the
flat upper surface of the planarization layer 270. A portion of
an upper surface of the drain electrode 230 may be exposed
via a contact hole formed through the planarization layer
270. The planarization layer 270 may include an organic
material and/or an inorganic material. In example embodi-
ments, the planarization layer 270 may include at least one
organic material such as at least one of polyimide, epoxy-
based resin, acryl-based resin, polyester, photoresist, poly-
acryl-based resin, polyimide-based resin, a polyamide-based
resin, a siloxane-based resin, etc.

[0091] The lower electrode 290 may be disposed in the
display region 10 on the planarization layer 270. The lower
electrode 290 may be in direct contact with to the drain
electrode 230 via the contact hole of the planarization layer
270, and may be electrically connected to the semiconductor
element 250. The lower electrode 290 may include at least
one of a metal, a metal alloy, metal nitride, conductive metal
oxide, transparent conductive materials, etc. Some of these
materials may be used alone or in a suitable combination.
The lower electrode 290 may have a multi-layered structure
including a plurality of layers.

[0092] The pixel defining layer 310 may be disposed in the
display region 10 on a portion of the lower electrode 290 and
the planarization layer 270. The pixel defining layer 310
may cover lateral portions of the lower electrode 290 and
may expose a portion of an upper surface of the lower
electrode 290. The pixel defining layer 310 may include an
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organic material and/or an inorganic material. In example
embodiments, the pixel defining layer 310 may include one
or more organic materials.

[0093] The light emitting layer 330 may be disposed in the
display region 10 on the lower electrode 290 exposed by the
pixel defining layer 310. The light emitting layer 330 may be
formed using a light emitting material capable of emitting
light of a predetermined color (e.g., a red light, a blue light,
or a green light). The light emitting layer 330 may generate
a white color of light and may include light emitting
materials capable of generating light of different colors, such
as a red light, a green light, and a blue light. A color filter
may overlap the light emitting layer 330. The color filter
may include at least one of a red color filter, a green color
filter, and a blue color filter. The color filter may include at
least one of a yellow color filter, a cyan color filter, and a
magenta color filter. The color filter may include at least one
of a photosensitive resin, color photoresist, etc.

[0094] The upper electrode 340 may be disposed in the
display region 10 on the pixel defining layer 310 and the
light emitting layer 330. The upper electrode 340 may
include at least one of a metal, a metal alloy, metal nitride,
conductive metal oxide, transparent conductive materials,
etc. Some of these materials may be used alone or in a
suitable combination. The upper electrode 340 may have a
multi-layered structure including a plurality of layers.
[0095] The seal member 390 may be disposed in the
peripheral region 20 on the insulating intetlayer 190. The
seal member 390 may be disposed between the lower
substrate 110 and the upper substrate 410 in the second
peripheral region 22 and a portion of the first peripheral
region 21. The seal member 390 may have a plan-view shape
of a hollow tetragon. In example embodiments, a section of
the seal member 390 (e.g., illustrated in F1G. 7A) located in
the first peripheral region 21 may have an acute-trapezoid
cross section, and a section of the seal member 390 (e.g.,
illustrated in FIG. 7B) located in the second peripheral
region 22 may have a right-angled-trapezoid cross section
where a width of an upper side is less than a width of a lower
side. An outermost surface of the seal member 390 located
in the second peripheral region 22 may be substantially
coplanar with a side wall of the lower substrate 110, a side
wall of the gate insulation layer 150, a side wall of the
insulating interlayer 190, and a side wall of the upper
substrate 410. In a manufacturing process of the OLED
device 100, a portion of the lower substrate 110, a portion of
the gate insulation layer 150, a portion of the insulating
interlayer 190, a portion of the seal member 390, and a
portion of the upper substrate 410 that are located in the
second peripheral region 22 may be cut to reduce an
unutilized space of the OLED device 100.

[0096] The seal member 390 may be in direct contact with
an upper surface of the insulating interlayer 190 and a lower
surface of the upper substrate 410. In example embodiments,
the seal member 390 may include one or more non-conduc-
tive materials. The seal member 390 may include frit, etc.
The seal member 390 may include a photo curable material.
The seal member 390 may include a compound of an organic
material and a photo curable material. One or more of
ultraviolet ray, laser beam, visible ray, etc. may be irradiated
to the compound for forming the seal member 390. The
photo curable material included in the seal member 390 may
include at least one of epoxy acrylate-based resin, polyester
acrylate-based resin, urethane acrylate based-resin, polyb-
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utadiene acrylate-based resin, silicon acrylate-based resin,
alkyl acrylate-based resin, etc.

[0097] A laser may be irradiated in the compound.
According to an irradiation of the laser, a state of the
compound (and the seal member 390) may be changed from
a solid state to a liquid state. The compound of the liquid
state may be cured to the solid state after a predetermined
time. Because of the state change of the compound, the
compound may bond the lower substrate 110 and the upper
substrate 410.

[0098] Inexample embodiments, the seal member 390 has
at least one trapezoid cross section where a width of an
upper side is less than a width of a lower side. The seal
member 390 may have at least one of a trapezoidal cross
section where a width of an upper side is greater than a width
of a lower side, a rectangular cross section, a square cross
section, etc.

[0099] The seal pattern 400 may be disposed in the first
peripheral region 21 on the insulating interlayer 190 and
may be spaced apart from the seal member 390 in the second
direction D2. The seal pattern 400 may be disposed between
the lower substrate 110 and the upper substrate 410 and may
extend in a first direction D1. In example embodiments, the
seal pattern 400 may have a plan-view shape of a bar.
[0100] The seal pattern 400 may be in direct contact with
an upper surface of the insulating interlayer 190, a lower
surface of the upper substrate 410, and a first distal end of
the connection wire 370. The first distal end of the connec-
tion wire 370 may overlap the seal pattern 400. In example
embodiments, the seal pattern 400 may include one or more
conductive materials. The seal pattern 400 may be electri-
cally connected to the connection wire 370. The seal pattern
400 may include frit including a conductive material. The
seal pattern 400 may include a photo curable material. The
seal pattern 400 may include a compound of an organic
material and a photo curable material. One or more of
ultraviolet ray, laser beam, visible ray, etc. may be irradiated
to the compound for forming the seal pattern 400.

[0101] In example embodiments, the seal pattern 400 has
a trapezoid cross section. The seal pattern 400 may have at
least one of a reversed-trapezoidal cross section, a rectan-
gular cross section, a square cross section, etc.

[0102] The upper substrate 410 may be disposed on the
seal member 390, the seal pattern 400, and the upper
electrode 340. The upper substrate 410 may overlap the
lower substrate 110 and may expose a portion of the lower
substrate 110 located in the pad region 30. The upper
substrate 410 and the lower substrate 110 may include
substantially same materials. The upper substrate 410 may
include at least one of a quartz substrate, a synthetic quartz
substrate, a calcium fluoride substrate, a fluoride-doped
quartz substrate, a soda-lime glass substrate, a non-alkali
glass substrate, etc. In some example embodiments, the
upper substrate 410 may include a transparent inorganic
material or flexible plastic. The upper substrate 410 may
include a flexible transparent resin substrate. To increase
flexibility of the OLED device 100, the upper substrate 410
may have a stacked structure where at least one inorganic
layer and at least one organic layer are alternately stacked.
The stack structure may include a flexible first inorganic
layer, a flexible organic layer, and a flexible second inor-
ganic layer. The first inorganic layer may be disposed along
a profile of the upper electrode 340, the organic layer having
flexibility may be disposed on the first inorganic layer, and
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the second inorganic layer may be disposed on the organic
layer. The stack structure may overlap or function as a thin
film encapsulation structure that is in direct contact with the
upper electrode 340.

[0103] The pad electrode 470 may be disposed in the pad
region 30 on the lower substrate 110. The pad electrode 470
may be in direct contact with a second distal end of the
connection wire 370. The pad electrode 470 may be elec-
trically connected to the connection wire 370. The second
distal end of the connection wire 370 may overlap the pad
electrode 470. The pad electrode 470 may include at least
one of a metal, an alloy of a metal, metal nitride, conductive
metal oxide, transparent conductive materials, etc. Some of
these materials may be used alone or in a suitable combi-
nation. The pad electrode 470 may have a multi-layered
structure including a plurality of layers.

[0104] The connection wire 370 may be disposed in both
the first peripheral region 21 and the pad region 30 on the
lower substrate 110. The connection wire 370 may electri-
cally connect the seal pattern 400 and the pad electrode 470.
The connection wire 370 may include at least one of a metal,
an alloy of a metal, metal nitride, conductive metal oxide,
transparent conductive materials, etc. Some of these may
materials be used alone or in a suitable combination. The
connection wire 370 may have a multi-layered structure
including a plurality of layers.

[0105] As the OLED device 100 includes the seal pattern
400, the pad electrode 470, and the connection wire 370, the
OLED device 100 and/or an external device may check
whether the seal member 390 is defective based on a
resistance value between the first and second pad electrodes
471 and 472. A seal defeat of the OLED device 100 may be
detected and repaired.

[0106] As the seal pattern 400 is disposed near a boundary
of the peripheral region 20 and the pad region 30, an
adhesive force between the lower substrate 110 and the
upper substrate 410 may be strengthened near the boundary
of the peripheral region 20 and the pad region 30. Advan-
tageously, potential delamination/detachment of the sub-
strates 110 and 410 near the boundary of the peripheral
region 20 and the pad region 30 may be substantially
prevented.

[0107] FIG. 8 is a plan view illustrating elements of an
OLED device 500 in accordance with example embodi-
ments. FIG. 9 is a cross-sectional view taken along a line
V-V' of FIG.

[0108] 8 in accordance with example embodiments. FIG.
10 is a cross-sectional view taken along a line V-V' of FIG.
8 in accordance with example embodiments. The OLED
device 500 may have elements substantially the same as or
similar to elements described with reference to one or more
of FIGS. 1 through 7B except for a first seal pattern 401, a
second seal pattern 402, and a connection electrode 450.
Detailed descriptions for elements that are substantially the
same as or similar to elements described with reference to
one or more of FIGS. 1 through 7B may not be repeated.
[0109] Referring FIGS. 8 and 9, the OLED device 500
may include a lower substrate 110, a semiconductor element
250, a planarization layer 270, a light emitting structure 200,
a seal member 390, a seal pattern 400, a connection wire
370, a connection electrode 450, a pad electrode 470, an
upper substrate 410, etc. The connection wire 370 may
include a first connection wire 371 and a second connection
wire 372, and the pad electrode 470 may include a first pad
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electrode 471 and a second pad electrode 472. The seal
pattern 400 may include a first seal pattern 401 and a second
seal pattern 402.

[0110] The seal pattern 400 may be disposed in the first
peripheral region 21 on the insulating interlayer 190, and
may be spaced apart from the seal member 390 in the second
direction D2. The first seal pattern 401 may be disposed at
a left side of the first peripheral region 21, and the second
seal pattern 402 may be disposed at a right side of the first
peripheral region 21. The first seal pattern 401 and the
second seal pattern 402 may be spaced apart from each
other.

[0111] The first seal pattern 401 may be in direct contact
with an upper surface of the insulating interlayer 190, a
lower surface of the upper substrate 410, and a first distal
end of the connection wire 370. The first distal end of the
first connection wire 371 may overlap the first seal pattern
401, and a first distal end of the second connection wire 372
may overlap the second seal pattern 402. In example
embodiments, the seal pattern 400 may include one or more
conductive materials. The seal pattern 400 may be electri-
cally connected to the connection wire 370 and the connec-
tion electrode 450. The seal pattern 400 may include frit
including a conductive material.

[0112] The connection electrode 450 may be disposed
between the first seal pattern 401 and the second seal pattern
402. The connection electrode 450 may electrically connect
the first seal pattern 401 and the second seal pattern 402. The
connection electrode 450 may be in direct contact with the
first seal pattern 401 and the second seal pattern 402. A first
distal end of the connection electrode 450 may overlap the
first seal pattern 401, and a second distal end, which is
opposite to the first distal end of the connection electrode
450, of the connection electrode 450 may overlap the second
seal pattern 402. As illustrated in FIG. 9, the connection
electrode 450 may be disposed on a lower surface of the
upper substrate 410. As illustrated in FIG. 10, the connection
electrode 450 may be disposed on an upper surface of the
lower substrate 110. The connection electrode 450 may
include at least one of a metal, an alloy of a metal, metal
nitride, conductive metal oxide, transparent conductive
materials, etc. Some of these materials may be used alone or
in suitable combination. In some example embodiments, the
connection electrode 450 may have a multi-layered structure
including a plurality of layers.

[0113] In a process for manufacturing the OLED device
500, the seal member 390 may have first and second
protrusions in the first peripheral region 21. The first and
second protrusions may correspond to a start point and/or an
end point to form the seal member 390.

[0114] In example embodiments, the first protrusion may
be used for forming the first seal pattern 401, and the second
protrusion may be used for forming the second seal pattern
402. A portion of the first protrusion and a portion of the
second protrusion may be removed such that the first and
second protrusions portions are spaced apart from the seal
member 390 to form the seal patterns 401 and 402. The
second protrusions may include one or more conductive
materials, such that the seal patterns 401 and 402 may be
conductive. As the connection electrode 450 is formed
between the seal patterns 401 and 402, an external device
101 may measure a resistance value between the first pad
electrode 471 and the second pad electrode 472. Accord-
ingly, the OLED device 500 and/or the external device may
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check whether the seal member 390 is defective using the
resistance value. Since the seal pattern 400 is formed using
the first and second protrusions of the seal member 390, a
manufacturing cost of the OLED device 500 may be mini-
mized.

[0115] FIG. 11 is a plan view illustrating elements of an
OLED device 600 in accordance with example embodi-
ments, and FIG. 12 is a cross-sectional view taken along a
line VI-VT’ of FIG. 11 in accordance with example embodi-
ments. The OLED device 600 may have elements substan-
tially the same as or similar to elements described with
reference to one or more of FIGS. 1 through 10 except for
a seal pattern 650 and a connection electrode 550. Detailed
descriptions for elements that are substantially the same as
or similar to elements described with reference to one or
more of FIGS. 1 through 10 may not be repeated.

[0116] Referring FIGS. 11 and 12, the OLED device 600
may include a lower substrate 110, a semiconductor element
250, a planarization layer 270, a light emitting structure 200,
a seal member 390, a seal pattern 650, a connection wire
370, a connection electrode 550, a pad electrode 470, an
upper substrate 410, etc. The connection wire 370 may
include a first connection wire 371 and a second connection
wire 372, and the pad electrode 470 may include a first pad
electrode 471 and a second pad electrode 472. The connec-
tion electrode 550 may include upper connection electrodes
551 and lower connection electrodes 552.

[0117] The seal pattern 650 may be disposed in the first
peripheral region 21 on the insulating interlayer 190 and
may be spaced apart from the seal member 390 in the second
direction D2. The seal pattern 650 may include a plurality of
seal patterns, and the seal patterns may be arranged along the
first direction D1, and may be spaced apart from each other.

[0118] The seal patterns may be in direct contact with an
upper surface of the insulating interlayer 190, a lower
surface of the upper substrate 410, and the connection
electrode 550. A portion of the connection electrode 550
may overlap one or more of the seal patterns. In example
embodiments, the seal pattern 650 may include one or more
conductive materials. The seal pattern 650 electrically con-
nects the connection wire 370 and the connection electrode
550. The seal pattern 650 may include frit including a
conductive material.

[0119] The upper connection electrodes 551 and the lower
connection electrodes 552 may be disposed between the seal
patterns. The upper connection electrodes 551 may be
disposed on a lower surface of the upper substrate 410, and
the lower connection electrodes 552 may be disposed on the
lower substrate 110. The upper connection electrodes 551
and the lower connection electrodes 552 may be alternately
arranged in the first direction D1. Fach of the upper con-
nection electrodes 551 may be disposed between and
directly contact two immediately adjacent first-set seal pat-
terns among the seal patterns. Each of the lower connection
electrodes 552 may be disposed between and directly con-
tact two immediately adjacent second-set seal patterns
among the seal patterns. The connection electrode 550 may
include at least one of a metal, an alloy of a metal, metal
nitride, conductive metal oxide, transparent conductive
materials, etc. Some of these materials may be used alone or
in suitable combination. The connection electrode 550 may
have a multi-layered structure including a plurality of the
layers.



US 2020/0176707 Al

[0120] The seal pattern 650 may include first through
(N)th seal patterns, where N is an integer motre than 1; the
first through (N)th seal patterns may be spaced apart from
each other. The connection electrode 550 may include a
plurality of connection electrodes. The connection elec-
trodes may be disposed in respective spaces between the first
through (N)th seal patterns and may electrically connect the
first through (N)th seal patterns. An upper connection elec-
trode 551 may be disposed between (K)th and (K+1)th seal
patterns among the first through (N)th seal patterns; a lower
connection electrode 552 may be disposed between (K+1)th
and (K+2)th seal patterns among the first through (N)th seal
patterns, where K is an integer between 1 and N. The upper
connection electrodes 551 may be disposed on a lower
surface of the upper substrate 410, and the lower connection
electrodes 552 may be disposed on the lower substrate 110.
[0121] Embodiments may be applied to various display
devices including an organic light emitting diode display
device. Embodiments may be applied to vehicle-display
device, a ship-display device, an aircraft-display device,
portable communication devices, display devices for display
or for information transfer, a medical-display device, etc.

[0122] The foregoing is illustrative of example embodi-
ments and is not to be construed as limiting. Although a few
example embodiments have been described, many modifi-
cations are possible in the example embodiments. All such
modifications are within the scope defined in the claims.

What is claimed is:

1. A display device comprising:

a first substrate;

a second substrate overlapping the first substrate;

a light emitting structure positioned between the first
substrate and the second substrate;

a seal member positioned between the first substrate and
the second substrate;

a seal structure spaced from the seal member, wherein a
first section of the seal member is positioned between
the light emitting structure and the seal structure;

a first pad electrode, wherein the seal structure is posi-
tioned between the seal member and the first pad
electrode; and

a first connection wire electrically connecting the seal
structure and the first pad electrode.

2. The display device of claim 1, wherein the first section
of the seal member is directly connected to a second section
of the seal member and is positioned between the second
section of the seal member and the seal structure, and
wherein a lengthwise direction of the first section of the seal
member is different from a lengthwise direction of the
second section of the seal member.

3. The display device of claim 1, wherein the seal struc-
ture is shorter than the first section of the seal member in a
lengthwise direction of the first section of the seal member.

4. The display device of claim 1, wherein the seal struc-
ture is spaced from the seal member in a direction that is
perpendicular to a lengthwise direction of the first section of
the seal member.

5. The display device of claim 1, wherein the seal struc-
ture includes:

a first seal part corresponding to a first end of the first

section of the seal member; and

a second seal part spaced from the first seal part and
corresponding to a second end of the first section of the
seal member.
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6. The display device of claim 5, further comprising:

a connection electrode disposed between the first seal part
and the second seal part, extending parallel to the first
section of the seal member, and electrically connecting
the first seal part and the second seal part.

7. The display device of claim 1, wherein the seal struc-

ture includes seal parts that are spaced from each other.

8. The display device of claim 7, further comprising:

first-set connection electrodes disposed between first-set
immediately neighboring ones of the seal parts and
electrically connecting the first-set immediately neigh-
boring ones of the seal parts.

9. The display device of claim 8, further comprising:

second-set connection electrodes disposed closer to the
first substrate than the first-set connection electrodes,
disposed between second-set immediately neighboring
ones of the seal parts, and electrically connecting the
second-set immediately neighboring ones of the seal
parts.

10. The display device of claim 9, wherein the first-set
connection electrodes are disposed directly on the second
substrate, and wherein the second-set connection electrodes
are disposed directly on the first substrate.

11. The display device of claim 1, wherein a sum of a
width of the first section of the seal member and a width of
the seal structure in a width direction of the first section of
the seal member is greater than a width of a second section
of the seal member in a direction perpendicular to the width
direction of the first section of the seal member.

12. The display device of claim 1, wherein the first pad
electrode is positioned closer to a first edge of the first
substrate than to a second edge of the first substrate, and
wherein the first edge of the first substrate is parallel to the
second edge of the first substrate and is shorter than the
second edge of the first substrate.

13. The display device of claim 1, wherein an edge of the
second substrate is positioned between the seal structure and
the first pad electrode.

14. The display device of claim 1, wherein the seal
structure includes at least one conductive material.

15. The display device of claim 1, further comprising:

a second pad electrode, wherein the seal structure is
positioned between the seal member and the second
pad electrode; and

a second connection wire electrically connecting the seal
structure and the second pad electrode, wherein the first
connection wire and the second connection wire are
respectively directly connected to two opposite ends of
the seal structure.

16. The display device of claim 15, wherein a length of the
seal structure is greater than a distance between first pad
electrode and the second pad electrode.

17. The display device of claim 1, wherein the seal
member surrounds the light emitting structure in a plan view
of the display device, and wherein the seal structure has a bar
shape in the plan view of the display device.

18. The display device of claim 1, wherein each of the seal
member and the seal structure directly contacts the second
substrate.

19. The display device of claim 1, further comprising:

a semiconductor layer overlapping the first substrate;

a gate electrode overlapping the semiconductor layer;

a gate insulation layer electrically insulating the gate

electrode from the semiconductor layer;
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a drain electrode electrically connected to the semicon-
ductor layer and electrically connected to the light
emitting structure; and

an insulating interlayer electrically insulating the drain
electrode from the gate electrode,

wherein the gate insulation layer and the insulating inter-
layer are disposed between the seal member and the
first substrate.

20. The display device of claim 19, wherein the gate

insulation layer and the insulating interlayer are disposed
between the seal structure and the first substrate.
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