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(54) ORGANIC LIGHT EMITTING DIODE DISPLAY DEVICE

(57)  An organic light emitting device includes a first
substrate (110) including a display area and a non-dis-
play area, and a dummy metal layer (500) disposed on
the first substrate in the non-display area. The dummy
metal layer includes a first dummy metal layer (510) and
a second dummy metal layer (520) that overlap each
other. The organic light emitting device further includes
an insulating layer (160) disposed between the first dum-

my metal layer and the second dummy metal layer in a
cross-sectional view, a second substrate (210) covering
the first substrate, and a sealant (650) disposed between
the first substrate and the second substrate and overlap-
ping the dummy metal layer. The first dummy metal layer
is electrically connected to the second dummy metal lay-
er, and the sealant contacts the second dummy metal
layer.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
an organic light emitting device, and more particularly,
to an organic light emitting device in which a sealant is
prevented from peeling off of a substrate.

DISCUSSION OF THE RELATED ART

[0002] An organic light emitting diode display has a
self-luminance characteristic and does not require a sep-
arate light source, unlike a liquid crystal display (LCD)
device. As aresult, an organic light emitting diode display
may have a reduced thickness and weight. Further, the
organic light emitting diode display has high-grade char-
acteristics such as low power consumption, high lumi-
nance, a wide viewing angle, and a high response speed,
making it a desirable choice for use in portable electronic
devices.

[0003] In general, the organic light emitting device in-
cludes a first substrate on which thin film transistors and
organic light emitting diodes are disposed, a second sub-
strate covering the first substrate, and a sealant combin-
ing the first substrate and the second substrate. The seal-
ant may be applied to edges of the first substrate and the
second substrate, and seals a space between the first
substrate and the second substrate.

[0004] The substrate includes a display area in which
images are displayed and a non-display area in which a
driver for driving the display area is disposed. The sealant
is disposed in the non-display area. To improve adher-
ence between the sealant and the substrate, a dummy
metal layer may be disposed in the non-display area.
Recently, according to a trend of reducing an area of the
non-display area, an area of the dummy metal layer is
also reduced and resistance of the dummy metal layer
is increased. As a result, when static electricity occurs,
charges are stored in the dummy metal layer, heat is
generated, and the sealant may be stripped off of the
substrate.

SUMMARY

[0005] According to an embodiment of the present in-
vention, an organic light emitting device includes a first
substrate including a display area and a non-display ar-
ea, and a dummy metal layer disposed on the first sub-
strate in the non-display area. The dummy metal layer
includes a first dummy metal layer and a second dummy
metal layer overlapping each other in a cross-sectional
view. The organic light emitting device further includes
an insulating layer disposed between the first dummy
metal layer and the second dummy metal layer, a second
substrate covering the first substrate, and a sealant dis-
posed between the first substrate and the second sub-
strate and overlapping the dummy metal layer. The first
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dummy metal layer is electrically connected to the sec-
ond dummy metal layer, and the sealant contacts the
second dummy metal layer.

[0006] In an embodiment of the invention, the insulat-
ing layer includes a first contact hole overlapping at least
a part of the first dummy metal layer, and the second
dummy metal layer is disposed on the insulating layer
and is connected to the first dummy metal layer through
the first contact hole.

[0007] In an embodiment of the invention, a resistivity
of the second dummy metal layer is less than a resistivity
of the first dummy metal layer.

[0008] Inanembodimentoftheinvention, the firstdum-
my metal layer is made of molybdenum, and the second
dummy metal layer is made of aluminum.

[0009] Inan embodiment of the invention, the organic
light emitting device further includes a semiconductor dis-
posed on the first substrate in the display area, a gate
insulating layer disposed on the semiconductor, and a
gate wire disposed on the gate insulating layer. The in-
sulating layer is disposed on the gate wire. The organic
light emitting device further includes a data wire disposed
on the insulating layer.

[0010] Inanembodimentofthe invention, the firstdum-
my metal layer is made of a same material as the gate
wire and is provided in a same layer as the gate wire.
[0011] In an embodiment of the invention, the gate in-
sulating layer includes a first gate insulating layer and a
second gate insulating layer, and the gate wire includes
afirst gate wire disposed between the first gate insulating
layer and the second gate insulating layer in a cross-
sectional view, and a second gate wire disposed on the
second gate insulating layer.

[0012] Inanembodimentofthe invention, the firstdum-
my metal layer is made of a same material as the first
gate wire or the second gate wire, and is disposed in a
same layer as the first gate wire or the second gate wire.
[0013] In an embodiment of the invention, the second
dummy metal layer is made of a same material as the
data wire, and is disposed in a same layer as the data
wire.

[0014] Inanembodimentofthe invention, the firstdum-
my metal layer and the second dummy metal layer have
a bar shape extending substantially parallel to an edge
of the first substrate.

[0015] In an embodiment of the invention, a width of
the second dummy metal layer is less than a width of the
first dummy metal layer in a plan view.

[0016] In an embodiment of the invention, a first edge
of the second dummy metal layer includes a first plurality
of protrusions and depressions.

[0017] Inanembodimentofthe invention, thefirstedge
of the second dummy metal layer is adjacent to the edge
of the first substrate.

[0018] In an embodiment of the invention, a second
edge of the second dummy metal layer that opposes the
first edge of the dummy metal layer includes a second
plurality of protrusions and depressions.



3 EP 3 232 489 A1 4

[0019] In an embodiment of the invention, a hole pat-
tern is formed in the first dummy metal layer, a second
contact hole is formed in the insulating layer, and the
second contact hole is disposed in the hole pattern.
[0020] In an embodiment of the invention, the sealant
is disposed in the second contact hole.

[0021] In an embodiment of the invention, the sealant
contacts the first substrate through the second contact
hole.

[0022] In an embodiment of the invention, a plurality
of second contact holes is provided in the hole pattern.
[0023] In an embodiment of the invention, a plurality
of hole patterns is disposed in a matrix form in the first
dummy metal layer.

[0024] In an embodiment of the invention, the second
dummy metal layer does not overlap the hole pattern.
[0025] In an embodiment of the invention, a first edge
of the second dummy metal layer adjacent to the edge
of the first substrate, and a second edge of the second
dummy metal layer that opposes the first edge of the
second dummy metal layer each comprise a plurality of
protrusions and depressions.

[0026] In an embodiment of the invention, the insulat-
ing layer includes a first contact hole and a third contact
hole overlapping at least a part of the first dummy metal
layer, the second dummy metal layer is connected to the
first dummy metal layer through the first contact hole,
and the sealant contacts the first dummy metal layer
through the third contact hole.

[0027] According to an embodiment of the present in-
vention, an organic light emitting device includes a first
substrate including a display area and a non-display ar-
ea, a second substrate opposing the first substrate, and
a pixel disposed on the first substrate in the display area.
The pixel includes a storage capacitor, an organic light
emitting diode including an anode and a cathode, a driv-
ing transistor including a first gate electrode, and a
switching transistor including a second gate electrode.
The organic light emitting device further includes a dum-
my metal layer disposed on the first substrate in the non-
display area. The dummy metallayerincludes afirstdum-
my metal layer and a second dummy metal layer. The
first dummy metal layer and the second dummy metal
layer overlap each other. The organic light emitting de-
vice further includes an insulating layer disposed on the
first substrate in the non-display area between the first
dummy metal layer and the second dummy metal layer
in a cross-sectional view, and a sealant disposed on the
first substrate in the non-display area between the first
substrate and the second substrate, and overlapping the
dummy metal layer. The first dummy metal layer, the first
gate electrode, and the second gate electrode are made
of a same material.

[0028] Inanembodiment of the invention, the first gate
electrode is connected to a first end of the storage ca-
pacitor, a second end of the storage capacitor is con-
nectedto a driving voltage line, the second gate electrode
is connected to a scan line, the anode is connected to a
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drain electrode of the driving transistor, and the cathode
is connected to a common voltage line.

[0029] In an embodiment of the invention, the insulat-
ing layer includes a first contact hole overlapping at least
a part of the first dummy metal layer, and the second
dummy metal layer is disposed on the insulating layer
and is connected to the first dummy metal layer through
the first contact hole.

[0030] Inan embodiment of the invention, a resistivity
of the second dummy metal layer is less than a resistivity
of the first dummy metal layer.

[0031] Inanembodimentofthe invention, the firstdum-
my metal layer is made of molybdenum, and the second
dummy metal layer is made of aluminum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other features of the present
invention will be made more apparent by describing in
detail embodiments thereof with reference to the accom-
panying drawings, in which:

FIG. 1 shows a top plan view of an organic light emit-
ting device according to an embodiment of the
present invention.

FIG. 2 shows a top plan view of an enlarged portion
A of FIG. 1 of an organic light emitting device ac-
cording to an embodiment of the present invention.
FIG. 3 shows a cross-sectional view of an organic

light emitting device with respect to line llI-11l of FIG.
2 according to an embodiment of the present inven-
tion.

FIG. 4 shows an equivalent circuit diagram of one
pixel of an organic light emitting device according to
an embodiment of the present invention.

FIG. 5 shows a layout view of a plurality of transistors
and capacitors of an organic light emitting device
according to an embodiment of the present inven-
tion.

FIG. 6 shows a detailed layout view of FIG. 5 accord-
ing to an embodiment of the present invention.
FIG. 7 shows a cross-sectional view of the organic
light emitting device of FIG. 6 with respect to line VII-
VII according to an embodiment of the present in-
vention.

FIG. 8 shows a cross-sectional view of the organic
light emitting device of FIG. 6 with respect to line
VIII-VIII according to an embodiment of the present
invention.

FIG. 9 shows a cross-sectional view of an organic
light emitting device according to an embodiment of
the present invention.

FIG. 10 shows a top plan view of an organic light
emitting device according to an embodiment of the
present invention.

FIG. 11 shows a top plan view of an organic light
emitting device according to an embodiment of the
present invention.
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FIG. 12 shows a cross-sectional view of an organic
light emitting device according to an embodiment
with respect to line XII-XIl of FIG. 11.

FIG. 13 shows a cross-sectional view of an organic
light emitting device according to an embodiment of
the present invention.

FIG. 14 shows a top plan view of an organic light
emitting device according to an embodiment of the
present invention.

FIG. 15 shows a top plan view of an organic light
emitting device according to an embodiment of the
present invention.

FIG. 16 shows a cross-sectional view of an organic
light emitting device according to an embodiment
with respect to line XVI-XVI of FIG. 15.

FIG. 17 shows a cross-sectional view of an organic
light emitting device according to an embodiment of
the present invention.

FIG. 18 shows a top plan view of an organic light
emitting device according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0033] Embodiments of the present invention will be
described more fully hereinafter with reference to the ac-
companying drawings. Like reference numerals may re-
fer to like elements throughout the accompanying draw-
ings.

[0034] It will be understood that when a component,
such as a film, aregion, a layer, or an element, is referred
to as being "on", "connected to", "coupled to", or "adja-
cent to" another component, it can be directly on, con-
nected, coupled, or adjacent to the other component, or
intervening components may be present. It will also be
understood that when acomponentis referred to as being
"between" two components, it can be the only component
between the two components, or one or more intervening
components may also be present. It will also be under-
stood that when a component is referred to as "covering"
another component, it can be the only component cov-
ering the other component, or one or more intervening
components may also be covering the other component.
Further, when a first area or component is described as
surrounding a second area or component, it is to be un-
derstood that the first area or component may entirely or
partially surround the second area or component.
[0035] Itwill further be understood that the terms "first,"
"second," "third," etc. are used herein to distinguish one
element from another, and the elements are not limited
by these terms. Thus, a "first" element in an embodiment
may be described as a "second" element in another em-
bodiment.

[0036] It will be further understood that when two com-
ponents or directions are described as extending sub-
stantially parallel or perpendicular to each other, the two
components or directions extend exactly parallel or per-
pendicular to each other, or extend approximately paral-

10

15

20

25

30

35

40

45

50

55

lel or perpendicular to each other as would be understood
by a person having ordinary skill in the art. Further, when
two or more components or values are described as be-
ing substantially the same as or about equal to each oth-
er, it is to be understood that the components or values
are identical to each other, indistinguishable from each
other, or distinguishable from each other but functionally
the same as each other as would be understood by a
person having ordinary skill in the art. Further, when two
processes are described as being performed simultane-
ously or at substantially the same time as each other, it
is to be understood that the processes may be performed
at exactly the same time or at about the same time as
would be understood by a person having ordinary skill in
the art.

[0037] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 1.

[0038] FIG. 1 shows a top plan view of an organic light
emitting device according to an embodiment of the in-
vention.

[0039] As shown in FIG. 1, the organic light emitting
device includes a first substrate 110, a second substrate
210, and a sealant 650 provided between the first sub-
strate 110 and the second substrate 210.

[0040] The first substrate 110 and the second sub-
strate 210 may be made of an insulating material such
as, for example, glass, quartz, ceramic, or plastic.
[0041] The first substrate 110 includes a display area
(DA) in which a screen is disposed and an image is dis-
played, and a non-display area (NA) in which a driver for
driving the display area (DA) is disposed. The non-dis-
play area (NA) surrounds the display area (DA). For ex-
ample, the display area (DA) is disposed near a center
of the first substrate 110, and the non-display area (NA)
is disposed near an edge of the first substrate 110. Thin
film transistors and organic light emitting diodes may be
disposed in the display area (DA). The organic light emit-
ting diodes may emit light for the respective pixels to dis-
play the image. A gate driver and a data driver that trans-
mit predetermined signals for driving the display area
(DA) are disposed in the non-display area (NA).

[0042] A dummy metal layer 500 is disposed in the
non-display area (NA) of the first substrate 110. The dum-
my metal layer 500 surrounds part of the edge of the first
substrate 110. The first substrate 110 may substantially
form a rectangle, and the dummy metal layer 500 may
be formed on three of four sides that form the rectangle.
Afan-out portion 129 may be formed on the side on which
the dummy metal layer 500 is not disposed. The dummy
metal layer 500 may be disposed on a same layer as the
fan-out portion 129 with a same metal material. There-
fore, the dummy metal layer 500 and the fan-out portion
129 are provided at different positions so that they are
not short-circuited.

[0043] The secondsubstrate 210 is attached to the first
substrate 110. The second substrate 210 may function
as an encapsulation substrate for preventing moisture
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from permeating into a space between the first substrate
110 and the second substrate 210. The second substrate
210 may have a similar shape to that of the first substrate
110 and may be smaller than the first substrate 110.
Therefore, part of the first substrate 110 may not be cov-
ered by the second substrate 210. For example, part of
the first substrate 100 on which part of the fan-out portion
129 is disposed may be a portion that is not covered by
the second substrate 210, as shown in FIG. 1.

[0044] The dummy metal layer 500 may extend to an
end portion of the first substrate 110 near the fan-out
portion 129. That is, the dummy metal layer 500 may
extend to the end portion of the first substrate 110 in the
portion where the first substrate 110 is not covered by
the second substrate 210.

[0045] The sealant 650 is disposed in the non-display
area (NA) of the first substrate 110 and overlaps the dum-
my metal layer 500. The sealant 650 may surround the
edge (e.g., the entire edge) of the first substrate 110.
That is, when the first substrate 110 forms a rectangle,
the sealant 650 may be disposed on all four sides of the
rectangle.

[0046] The sealant 650 may be made of a frit. When a
glass material is heated at a high temperature and the
temperature is manipulated to steeply decrease, a frit of
a glass powder type is formed. When an oxide powder
is added to the powder type frit and an organic material
is added thereto, a paste in a gel state is formed. When
the paste is applied to an edge of the second substrate
210 and is heated at a predetermined temperature, the
organic material dissipates into the air, the paste in the
gel state is hardened, and the sealant 650, which is now
asolid frit, is attached to the second substrate 210. When
a side of the second substrate 210 to which the sealant
650 is attached is disposed such that it contacts the first
substrate 110, and laser beams or infrared rays are irra-
diated thereto, the sealant 650 is melted and attached to
the first substrate 110, and the first substrate 110 is bond-
ed to the second substrate 210. When the first substrate
110is bonded to the second substrate 210 by the sealant
650, oxygen or moisture may be prevented from perme-
ating into the space between the first substrate 110 and
the second substrate 210. Therefore, the organic light
emitting diode disposed in the display area (DA) of the
first substrate 110 may be prevented from being exposed
to the oxygen or moisture, thus preventing the organic
light emitting diode from being damaged.

[0047] A configuration of the non-display area (NA) of
the organic light emitting device according to an embod-
iment of the invention will now be described with refer-
ence to FIGs. 2 and 3.

[0048] FIG. 2 shows a top plan view of an enlarged
portion A of FIG. 1 of an organic light emitting device
according to an exemplary embodiment. FIG. 3 shows a
cross-sectional view of an organic light emitting device
with respect to line llI-Ill of FIG. 2 according to an em-
bodiment of the invention. The portion A in FIG. 1 corre-
sponds to the non-display area (NA).
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[0049] As shown in FIGs. 2 and 3, a buffer layer 120
may be disposed on the first substrate 110, and a gate
insulating layer 140 may be disposed on the buffer layer
120.

[0050] The buffer layer 120 may be made of an inor-
ganic insulating material such as, for example, a silicon
nitride (SiNx) or a silicon oxide (SiOx). The buffer layer
120 may be formed of a single layer or multiple layers.
The buffer layer 120 may prevent permeation of unnec-
essary components such as, for example, impurities or
moisture, and substantially simultaneously flattens the
surface. The buffer layer 120 may be disposed in the
display area (DA) as well as the non-display area (NA)
of the first substrate 110. Thus, the buffer layer 120 may
be disposed on the entire side of the first substrate 110.
[0051] The gate insulating layer 140 may be made of
an inorganic insulating material such as, for example, a
silicon nitride (SiNx) or a silicon oxide (SiOx). The gate
insulating layer 140 may be formed of a single layer or
multiple layers. For example, the gate insulating layer
140 may include a first gate insulating layer 141 and a
second gate insulating layer 142 disposed on the first
gate insulating layer 141. The gate insulating layer 140
may be disposed in the display area (DA) as well as the
non-display area (NA) of the first substrate 110. Thus,
the gate insulating layer 140 may be disposed on the
entire side of the first substrate 110.

[0052] Although the buffer layer 120 and the gate in-
sulating layer 140 have been described above as being
disposed on the entire side of the first substrate 110, the
present invention is not limited thereto. For example, in
an embodiment, the buffer layer 120 and the gate insu-
lating layer 140 are not formed in the non-display area
(NA) of the first substrate 110.

[0053] The dummy metal layer 500 is disposed on the
gate insulating layer 140. The dummy metal layer 500
may be disposed on the second gate insulating layer 142.
The dummy metal layer 500 may include a first dummy
metal layer 510 and a second dummy metal layer 520.
The first dummy metal layer 510 may overlap the second
dummy metal layer 520. An interlayer insulating layer
160 may be disposed between the first dummy metal
layer 510 and the second dummy metal layer 520.
[0054] Theinterlayerinsulating layer 160 may be made
of aninorganicinsulating material oran organicinsulating
material. The interlayer insulating layer 160 may be con-
figured with a single layer or multiple layers. The inter-
layer insulating layer 160 may be disposed by stacking
alayer made of an organic insulating material and a layer
made of an inorganic insulating material. The interlayer
insulating layer 160 may be disposed in the display area
(DA) as well as the non-display area (NA) of the first
substrate 110. Thus, the interlayer insulating layer 160
may be disposed on the entire side of the first substrate
110.

[0055] The first dummy metal layer 510 may be dis-
posed on the second gate insulating layer 142, and the
interlayer insulating layer 160 may be disposed on the
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first dummy metal layer 510. Afirst contacthole 161 over-
lapping at least part of the first dummy metal layer 510
is disposed in the interlayer insulating layer 160. The first
contact hole 161 may be disposed in a matrix form in a
horizontal direction and a vertical direction on the plane.
For example, as shown in FIG. 2, in an embodiment,
sixteen first contact holes 161 disposed in a 4x4 matrix
may form one set, and a plurality of sets of the first contact
holes 161 may be disposed in a column direction with a
predetermined gap therebetween. However, the form of
the first contact hole 161, and the amount of first contact
holes 161 that form each set and that are included in the
organic light emitting device are not limited thereto.
[0056] The second dummy metallayer 520 may be dis-
posed on the interlayer insulating layer 160. The second
dummy metal layer 520 is disposed in the first contact
hole 161 and is connected to the first dummy metal layer
510 through the first contact hole 161. Therefore, the first
dummy metal layer 510 is electrically connected to the
second dummy metal layer 520. The resistivity of the
second dummy metal layer 520 may be less than the
resistivity of the first dJummy metal layer 510. For exam-
ple, the first dummy metal layer 510 may include molyb-
denum, and the second dummy metal layer 520 may in-
clude titanium or aluminum. The first dummy metal layer
510 may be formed of a single layer of molybdenum. The
second dummy metal layer 520 may be formed of three
layers including titanium, aluminum, and titanium.
[0057] The sealant 650 is disposed on the second
dummy metal layer 520, and the second dummy metal
layer 520 contacts (e.g., directly contacts) the sealant
650. When static electricity is applied to the sealant 650,
most of the charges may be dispersed to the dummy
metal layer 500 since the sealant 650 contacts the dum-
my metal layer 500, which is made of a metal material.
The dummy metal layer 500 includes the first dummy
metal layer 510 and the second dummy metal layer 520,
which are electrically connected to each other. As a re-
sult, resistance of the dummy metal layer 500 when it
includes the first and second dummy metal layers 510
and 520 connected to each other may be lower than a
case in which the dummy metal layer 500 is formed as
a single layer. For example, the dummy metal layer 500
further includes the second dummy metal layer 520 with
relatively less resistivity than a case in which the dummy
metal layer 500 is formed with the first dummy metal layer
510 with relatively greater resistivity, further lowering the
resistance. As described, when the resistance of the
dummy metal layer 500 contacting the sealant 650 is
reduced, the dispersing effect of charges becomes great-
er, and the sealant 650 may be prevented from being
separated from the first substrate 110 by the static elec-
tricity.

[0058] The second substrate 210 is disposed on the
sealant 650. The sealant 650 is formed along the edge
between the first substrate 110 and second substrate
210. As a result, moisture may be prevented from per-
meating into the space between the first substrate 110
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and the second substrate 210.

[0059] In an embodiment, the first dummy metal layer
510 and the second dummy metal layer 520 may have
a bar shape extending substantially parallel to the edge
of the first substrate 110. For example, the first dummy
metal layer 510 and the second dummy metal layer 520
may extend lengthwise in a direction substantially parallel
tothatin which the edge of the first substrate 110 extends.
A width of the second dummy metal layer 520 may be
less than a width of the first dummy metal layer 510 (e.g.,
a width of the second dummy metal layer 520 may be
narrower than a width of the first dummy metal layer 510
in a plan view, as shown in FIG. 2). In an exemplary
embodiment, the entire second dummy metal layer 520
may overlap part of the first dummy metal layer 510. The
second dummy metal layer 520 may overlap an edge
portion of the first dummy metal layer 510. For example,
the second dummy metal layer 520 may overlap the edge
portion of the first dummy metal layer 510 disposed near
the edge of the first substrate 110. Static electricity may
be transmitted through an outer portion of the sealant
650. Thus, the second dummy metal layer 520 may be
disposed at a position that is nearest the edge of the first
substrate 110 when static electricity is dispersed.
[0060] Although an embodiment of the invention has
been described in which a width of the second dummy
metal layer 520 is less than a width of the first dummy
metal layer 510, resulting in the second dummy metal
layer 520 overlapping part of the first dJummy metal layer
510, the present invention is not limited thereto. For ex-
ample, inan embodiment, the width of the second dummy
metal layer 520 may substantially correspond to the width
of the first dummy metal layer 510 (e.g., the widths of the
first and second dummy metal layers 510 and 520 may
be substantially equal), and the second dummy metal
layer 520 may overlap the entire first dummy metal layer
510.

[0061] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIGs. 4 to 8.

[0062] FIG. 4 shows an equivalent circuit diagram of
one pixel of an organic light emitting device according to
an embodiment of the invention.

[0063] As shown in FIG. 4, the organic light emitting
device includes a plurality of signal lines 151, 152, 153,
171,172, and 192, and a plurality of pixels PX connected
to the signal lines and substantially arranged in a matrix
form.

[0064] The respective pixels PX include a plurality of
transistors T1, T2, T3, T4, T5, and T6 connected to the
plurality of signal lines 151, 152, 153, 171, 172, and 192,
a storage capacitor (Cst), and an organic light emitting
diode (OLD).

[0065] The transistors T1, T2, T3, T4, T5, and T6 in-
clude a driving transistor T1, a switching transistor T2, a
compensation transistor T3, an initialization transistor
T4, an operation control transistor T5, and a light emis-
sion control transistor T6. The signal lines 151, 152, 153,
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171,172, and 192 include a scan line 151 for transmitting
a scan signal (Sn), a previous-stage scan line 152 for
transmitting a previous-stage scan signal Sn-1 to the in-
itialization transistor T4, a light emission control line 153
for transmitting a light emission control signal (EM) to the
operation control transistor T5 and the light emission con-
trol transistor T6, a data line 171 crossing the scan line
151 and transmitting a data signal (Dm), a driving voltage
line 172 transmitting a driving voltage (ELVDD) and dis-
posed substantially parallel to the data line 171, and an
initialization voltage line 192 for transmitting an initializa-
tion voltage (Vint) for initializing the driving transistor T 1.
[0066] The driving transistor T1 includes a gate elec-
trode G1 connected to a first end Cst1 of the storage
capacitor Cst, a source electrode S1 connected to the
driving voltage line 172 via the operation control transis-
tor T5, and a drain electrode D1 electrically connected
to an anode of the organic light emitting diode (OLD) via
the light emission control transistor T6. The driving tran-
sistor T1 receives the data signal (Dm) according to
switching by the switching transistor T2, and supplies a
driving current (Id) to the organic light emitting diode
(OLD).

[0067] Theswitchingtransistor T2includes agateelec-
trode G2 connected to the scan line 151, a source elec-
trode S2 connected to the data line 171, and a drain elec-
trode D2 connected to the source electrode S1 of the
driving transistor T1 and to the driving voltage line 172
viathe operation control transistor T5. The switching tran-
sistor T2 is turned on by the scan signal (Sn) provided
through the scan line 151 to perform a switching opera-
tion for transmitting the data signal (Dm) provided
through the data line 171 to the source electrode S1 of
the driving transistor T1.

[0068] The compensation transistor T3 includes a gate
electrode G3 connected to the scan line 151, a source
electrode S3 connected to the drain electrode D1 of the
driving transistor T1 and to the anode of the organic light
emitting diode (OLD) via the light emission control tran-
sistor T6, and a drain electrode D3 connected to a drain
electrode D4 of the initialization transistor T4, the first
end Cst1 of the storage capacitor Cst, and the gate elec-
trode G1 of the driving transistor T1. The compensation
transistor T3 is turned on by the scan signal (Sn) provided
through the scan line 151 to connect the gate electrode
G1 and the drain electrode D1 of the driving transistor
T1, resultantly diode-connecting the driving transistor T1.
[0069] The initialization transistor T4 includes a gate
electrode G4 connected to the previous-stage scan line
152, a source electrode S4 connected to the initialization
voltage line 192, and a drain electrode D4 connected to
the first end Cst1 of the storage capacitor Cst and the
gate electrode G1 of the driving transistor T1 through the
drain electrode D3 of the compensation transistor T3.
The initialization transistor T4 is turned on by a previous-
stage scan signal Sn-1 provided through the previous-
stage scan line 152 to transmit the initialization voltage
(Vint) to the gate electrode G1 of the driving transistor
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T1 and perform an initialization operation for initializing
a gate voltage (Vg) at the gate electrode G1 of the driving
transistor T1.

[0070] The operation control transistor T5 includes a
gate electrode G5 connected to the light emission control
line 153, a source electrode S5 connected to the driving
voltage line 172, and a drain electrode D5 connected to
the source electrode S1 of the driving transistor T1 and
the drain electrode D2 of the switching transistor T2.
[0071] The light emission controltransistor T6 includes
a gate electrode G6 connected to the light emission con-
trol line 153, a source electrode S6 connected to the drain
electrode D1 of the driving transistor T1 and the source
electrode S3 of the compensation transistor T3, and a
drain electrode D6 electrically connected to the anode of
the organiclight emitting diode (OLD). The operation con-
trol transistor T5 and the light emission control transistor
T6 are substantially simultaneously turned on by a light
emission control signal (EM) provided through the light
emission control line 153, and the driving voltage
(ELVDD) is compensated through the diode-connected
driving transistor T1 and is transmitted to the organic light
emitting diode (OLD).

[0072] The storage capacitor Cst includes a second
end Cst2 connected to the driving voltage line 172, and
the organic light emitting diode (OLD) includes a cathode
connected to a common voltage line 741 for transmitting
a common voltage (ELVSS).

[0073] A detailed configuration of an organic light emit-
ting device according to an embodiment shown in FIG.
4 will now be described with reference to FIGs. 5, 6, 7,
and 8.

[0074] FIG. 5 shows a layout view of a plurality of tran-
sistors and capacitors of an organic light emitting device
according to an embodiment of the invention. FIG. 6
shows a detailed layout view of FIG. 5 according to an
embodiment of the invention. FIG. 7 shows a cross-sec-
tional view of the organic light emitting device of FIG. 6
with respect to line VII-VIl according to an embodiment
of the invention. FIG. 8 shows a cross-sectional view of
the organic light emitting device of FIG. 6 with respect to
line VIII-VIIl according to an embodiment of the invention.
[0075] A detailed top plan view configuration of an or-
ganic light emitting device according to an embodiment
of the invention will now be described with reference to
FIGs.5and 6, and a cross-sectional configuration thereof
will be described with reference to FIGs. 7 and 8.
[0076] The organic light emitting device includes the
scan line 151, the previous-stage scan line 152, and the
lightemission controlline 153 for applying the scan signal
(Sn), the previous-stage scan signal (Sn-1), and the light
emission control signal (EM), respectively. The scan line
151, the previous-stage scan line 152, and the light emis-
sion control line 153 are disposed in a row direction. The
organic light emitting device includes the data line 171
and the driving voltage line 172 crossing the scan line
151, the previous-stage scan line 152, and the light emis-
sion control line 153, and respectively applying the data
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signal (Dm) and the driving voltage (ELVDD) to the pixel
PX. The initialization voltage (Vint) is transmitted to the
compensation transistor T3 from the initialization voltage
line 192 via the initialization transistor T4. The initializa-
tion voltage line 192 includes a linear portion and an ob-
lique portion that are alternately arranged. For example,
the initialization voltage line 192 may include a plurality
of portions extending from one another at different an-
gles.

[0077] Further, the pixel PX includes the driving tran-
sistor T1, the switching transistor T2, the compensation
transistor T3, the initialization transistor T4, the operation
control transistor T5, the light emission control transistor
T6, the storage capacitor Cst, and the organic light emit-
ting diode (OLD).

[0078] The organic light emitting diode (OLD) includes
a pixel electrode 191, an organic emission layer 370, and
a common electrode 270.

[0079] Each channel of the driving transistor T1, the
switching transistor T2, the compensation transistor T3,
the initialization transistor T4, the operation control tran-
sistor T5, and the light emission control transistor T6 is
formed in one connected semiconductor 130. The sem-
iconductor 130 may be bentin various shapes. The sem-
iconductor 130 may be made of, for example, polysilicon
or an oxide semiconductor.

[0080] Thechannel 131 includes a driving channel 131
a provided to the driving transistor T1, a switching chan-
nel 131b provided to the switching transistor T2, a com-
pensation channel 131c provided to the compensation
transistor T3, an initialization channel 131d provided to
the initialization transistor T4, an operation control chan-
nel 131e provided to the operation control transistor T5,
and a light emission control channel 131f provided to the
light emission control transistor T6.

[0081] The driving transistor T1 includes the driving
channel 131 a, a driving gate electrode 155a, a driving
source electrode 136a, and a driving drain electrode
137a. The driving gate electrode 155a overlaps the driv-
ing channel 131a, and the driving source electrode 136a
and the driving drain electrode 137a are disposed on
respective nearby sides of the driving channel 131a. The
driving gate electrode 155a is connected to a first data
connecting member 174 through a contact hole 61.
[0082] The switching transistor T2 includes the switch-
ing channel 131b, a switching gate electrode 155b, a
switching source electrode 136b, and a switching drain
electrode 137b. The switching gate electrode 155b that
is part of a portion extending downward from the scan
line 151 overlaps the switching channel 131b. The
switching source electrode 136b and the switching drain
electrode 137b are formed on respective nearby sides
of the switching channel 131b. The switching source
electrode 136b is connected to the data line 171 through
a contact hole 62.

[0083] The compensation transistor T3 includes the
compensation channel 131¢, a compensation gate elec-
trode 155c¢, a compensation source electrode 136¢, and
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acompensation drain electrode 137c. The compensation
gate electrode 155¢ which is part of the scan line 151
overlaps the compensation channel 131 c. The compen-
sation source electrode 136¢ and the compensationdrain
electrode 137c are disposed on respective nearby sides
of the compensation channel 131c. The compensation
drain electrode 137c¢ is connected to the first data con-
necting member 174 through a contact hole 63.

[0084] The initialization transistor T4 includes the ini-
tialization channel 131 d, an initialization gate electrode
155d, an initialization source electrode 136d, and an in-
itialization drain electrode 137d. Two initialization gate
electrodes 155d (e.g., part of the previous-stage scan
line 152) may prevent a leakage current and overlap the
initialization channel 131d. The initialization source elec-
trode 136d and the initialization drain electrode 137d are
disposed on respective nearby sides of the initialization
channel 131d. The initialization source electrode 136d is
connected to the second data connecting member 175
through a contact hole 64.

[0085] The operation control transistor T5 includes the
operation control channel 131e, an operation control gate
electrode 155e, an operation control source electrode
136€, and an operation control drain electrode 137e. The
operation control gate electrode 155e that is part of the
lightemission control line 153 overlaps the operation con-
trolchannel 131e. The operation control source electrode
136€ and the operation control drain electrode 137e are
disposed on respective nearby sides of the operation
control channel 131e. The operation control source elec-
trode 136e is connected to a part extending from the driv-
ing voltage line 172 through a contact hole 65.

[0086] The lightemission controltransistor T6 includes
the light emission control channel 131f, a light emission
control gate electrode 155f, a light emission control
source electrode 136f, and a light emission control drain
electrode 137f. The light emission control gate electrode
155f which is part of the light emission control line 153
overlaps the light emission control channel 131f. The light
emission control source electrode 136f and the light
emission control drain electrode 137f are formed on re-
spective nearby sides of the light emission control chan-
nel 131f. The light emission control drain electrode 137f
is connected to a third data connecting member 179
through a contact hole 66.

[0087] The driving channel 131a of the driving transis-
tor T1 includes a first end connected to the switching
drain electrode 137b and the operation control drain elec-
trode 137e, and a second end connected to the compen-
sation source electrode 136¢ and the light emission con-
trol source electrode 136f.

[0088] The storage capacitor Cstincludes the first stor-
age electrode 155a and a second storage electrode 156
disposed with the second gate insulating layer 142 ther-
ebetween. The first storage electrode 155a corresponds
to the driving gate electrode 155a. The second storage
electrode 156 extends from the storage line 157, is larger
than the driving gate electrode 155a, and covers the en-
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tire driving gate electrode 155a.

[0089] Here, the second gate insulating layer 142 be-
comes a dielectric material, and storage capacitance is
determined by a voltage between the charges stored in
the storage capacitor Cst and the capacitive plates 155a
and 156. By using the driving gate electrode 155a as a
first storage electrode 155a, a space for providing a stor-
age capacitor may be acquired in the space that is nar-
rowed by the driving channel 131a occupying a large
area in the pixel.

[0090] The first storage electrode 155a that is the driv-
ing gate electrode 155a is connected to a first end of the
first data connecting member 174 through the contact
hole 61 and a storage opening 51. The storage opening
51 is an opening formed in the second storage electrode
156. Therefore, the contact hole 61 connecting the first
end of the first data connecting member 174 and the driv-
ing gate electrode 155a is disposed in the storage open-
ing 51. Thefirst data connecting member 174 is disposed
on a same layer as the data line 171 and extends in a
direction substantially parallel to the direction in which
the data line 171 extends. A second end of the first data
connecting member 174 is connected to the compensa-
tion drain electrode 137c of the compensation transistor
T3 and the initialization drain electrode 137d of the ini-
tialization transistor T4 through the contact hole 63.
Therefore, the first data connecting member 174 con-
nects the driving gate electrode 155a, the compensation
drain electrode 137c of the compensation transistor T3,
and the initialization drain electrode 137d of the initiali-
zation transistor T4.

[0091] Therefore, the storage capacitor Cst stores a
storage capacitance corresponding to a difference be-
tween the driving voltage (ELVDD) transmitted to the sec-
ond storage electrode 156 through the driving voltage
line 172 and the driving gate voltage (Vg) of the driving
gate electrode 155a.

[0092] The third data connecting member 179 is con-
nected to the pixel electrode 191 through a contact hole
81. The second data connecting member 175 is connect-
ed to the initialization voltage line 192 through a contact
hole 82.

[0093] A cross-sectional configuration of an organic
light emitting device according to an embodiment of the
invention will now be described with respect to a stacking
order.

[0094] The buffer layer 120 is formed on the substrate
110.

[0095] The semiconductor 130 including a channel
131, which includes the driving channel 131 a, the switch-
ing channel 131b, the compensation channel 131c, the
initialization channel 131 d, the operation control channel
131e, and the light emission control channel 131f, is
formed on the buffer layer 120. The driving source elec-
trode 136a and the driving drain electrode 137a are dis-
posed on respective sides of the driving channel 131a of
the semiconductor 130. A switching source electrode
136b and a switching drain electrode 137b are disposed
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on respective sides of the switching channel 131b. The
compensation source electrode 136¢ and the compen-
sation drain electrode 137c are disposed on respective
sides of the compensation channel 131c. The initializa-
tion source electrode 136d and the initialization drain
electrode 137d are disposed on respective sides of the
initialization channel 131d. The operation control source
electrode 136e and the operation control drain electrode
137e are disposed on respective sides of the operation
control channel 131e. The light emission control source
electrode 136f and the light emission control drain elec-
trode 137f are disposed on respective sides of the light
emission control channel 131f.

[0096] The first gate insulating layer 141, which covers
the semiconductor 130, is formed on the semiconductor
130. First gate wires 151, 152, 153, 155a, 155b, 155c,
155d, 155e, and 155f, which include the scan line 151
including the switching gate electrode 155b and the com-
pensation gate electrode 155c, the previous-stage scan
line 152 including the initialization gate electrode 155d,
the light emission control line 153 including the operation
control gate electrode 155e and the light emission control
gate electrode 155f, and the driving gate electrode (e.g.,
a first storage electrode) 155a are formed on the first
gate insulating layer 141.

[0097] The second gate insulating layer 142, which
covers the first gate wires 151, 152, 153, 155a, 155b,
155c¢, 155d, 155¢, and 155f and the first gate insulating
layer 141, is formed on the first gate wires 151, 152, 153,
155a, 155b, 155¢, 155d, 155e, and 155f and the first gate
insulating layer 141.

[0098] Second gate wires 157 and 156, which include
the storage line 157 disposed substantially parallel to the
scan line 151 and the second storage electrode 156
which is a portion extending from the storage line 157,
are formed on the second gate insulating layer 142. The
first dummy metal layer 510 disposed in the non-display
area (NA) may be made of a same material as the second
gate wires 157 and 156 disposed in the display area (DA).
In addition, the first dummy metal layer 510 may be dis-
posed in a same layer as the second gate wires 157 and
156. The second gate wires 157 and 156 and the first
dummy metal layer 510 may be substantially simultane-
ously formed by depositing a metal material on the sec-
ond gate insulating layer 142 and patterning the same.
[0099] The interlayer insulating layer 160 is formed on
the second gate insulating layer 142 and the second gate
wires 157 and 156.

[0100] Contactholes 61, 62, 63, 64, 65, and 66, which
expose atleast part of an upper side of the semiconductor
130, are formed in the interlayer insulating layer 160.
[0101] Data wires 171,172,174, 175, and 179, which
include the data line 171, the driving voltage line 172, the
first data connecting member 174, the second data con-
necting member 175, and the third data connecting mem-
ber 179, are formed on the interlayer insulating layer 160.
The second dummy metal layer 520 disposed in the non-
display area (NA) may be made of a same material as
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the data wires 171, 172, 174, 175, and 179 disposed in
the display area (DA). Further, the second dummy metal
layer 520 may be disposed in a same layer as the data
wires 171, 172, 174, 175, and 179. The data wires 171,
172, 174, 175, and 179 and the second dummy metal
layer 520 may be substantially simultaneously formed by
depositing a metal material on the interlayer insulating
layer 160 and patterning the same.

[0102] The dataline 171 is connected to the switching
source electrode 136b through the contact hole 62. The
first data connecting member 174 includes a first end
connected to the first storage electrode 155a through the
contact hole 61, and a second end connected to the com-
pensation drain electrode 137¢ and the initialization drain
electrode 137d through the contact hole 63. The second
data connecting member 175, which extends in a direc-
tion substantially parallel to that of the data line 171, is
connected to the initialization source electrode 136d
through the contact hole 64. The third data connecting
member 179 is connected to the light emission control
drain electrode 137f through the contact hole 66.
[0103] A passivation layer 180 covering the data wires
171,172,174, 175, and 179 and the interlayer insulating
layer 160 is formed on the data wires 171, 172, 174, 175,
and 179 and the interlayer insulating layer 160.

[0104] The pixel electrode 191 and the initialization
voltage line 192 are formed on the passivation layer 180.
The third data connecting member 179 is connected to
the pixel electrode 191 through the contact hole 81
formed in the passivation layer 180, and the second data
connecting member 175 is connected to the initialization
voltage line 192 through the contact hole 82 formed in
the passivation layer 180.

[0105] A pixel defined layer (PDL) 350 that covers the
passivation layer 180, the initialization voltage line 192,
and the pixel electrode 191 is formed on the passivation
layer 180, the initialization voltage line 192, and the pixel
electrode 191. For example, the pixel defined layer 350
may be formed on edges of the passivation layer 180,
the initialization voltage line 192, and the pixel electrode
191. The pixel defined layer 350 includes a pixel opening
351 that exposes the pixel electrode 191.

[0106] The organic emission layer 370 is disposed on
the pixel electrode 191 exposed by the pixel opening 351,
and the common electrode 270 is disposed on the organic
emissionlayer 370. The common electrode 270 is formed
on the pixel defined layer 350 and is formed throughout
a plurality of pixels PX. In this way, the organic light emit-
ting diode (OLD) including the pixel electrode 191, the
organic emission layer 370, and the common electrode
270 is formed.

[0107] According to an embodiment of the present in-
vention, a method of manufacturing an organic light emit-
ting device includes disposing the firstdummy metallayer
510 on the first substrate 110 in the non-display area
(NA), disposing the interlayer insulating layer 160 on the
first dummy metal layer 510, and forming the first contact
hole 161 in the interlayer insulating layer 160. The first
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contact hole 161 overlaps a portion of the first dummy
metal layer 510. The method further includes disposing
the second dummy metal layer 520 on the interlayer in-
sulating layer 160 and within the first contact hole 161.
The second dummy metal layer 520 overlaps the first
dummy metal layer 510 and is electrically connected to
the first dummy metal layer 510 through the first contact
hole 161. The method further includes attaching the sec-
ond substrate 210 to the first substrate 110 using the
sealant 650. The sealant 650 is disposed between the
first substrate 110 and the second substrate 210, and
the sealant 650 overlaps and contacts the second dum-
my metal layer 520.

[0108] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 9.

[0109] The organic light emitting device according to
the embodiment of the invention shown in FIG. 9includes
similar elements and configurations as those described
with reference to the organic light emitting device accord-
ing to the embodiment shown in FIGs. 1 to FIG. 8. For
convenience of explanation, a further description of ele-
ments and configurations previously described may be
omitted herein. In the exemplary embodiment described
with reference to FIG. 9, a formation position of the first
dummy metal layer is different from the embodiment pre-
viously described. An embodiment of the invention ac-
cording to FIG. 9 will now be described.

[0110] FIG. 9 shows a cross-sectional view of an or-
ganic light emitting device according to an embodiment
of the invention. FIG. 9 shows the portion A thatis in the
non-display area (NA) of FIG. 1, similar to FIG. 3.
[0111] In the embodiment previously described, the
first dummy metal layer 510 is disposed above the sec-
ond gate insulating layer 142. In the embodiment shown
in FIG. 9, the first dummy metal layer 510 is disposed
below the second gate insulating layer 142. The first dum-
my metal layer 510 is disposed between the first gate
insulating layer 141 and the second gate insulating layer
142.

[0112] The first dummy metal layer 510 provided in the
non-display area (NA) may be made of a same material
as the first gate wires 151, 152, 153, 155a, 155b, 155c,
155d, 155e€, and 155f of FIGs. 5 to 8 disposed in the
display area (DA). The first dummy metal layer 510 may
be disposed in a same layer as the first gate wires 151,
152, 153, 155a, 155b, 155¢, 155d, 155¢e, and 155f. The
first gate wires 151, 152, 153, 155a, 155b, 155¢, 155d,
155e, and 155f of FIGs. 5 to 8 and the first dummy metal
layer 510 may be substantially simultaneously formed by
depositing a metal material on the first gate insulating
layer 141 and patterning the same.

[0113] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 10.

[0114] The organic light emitting device according to
the embodiment shown in FIG. 10 includes similar ele-
ments and configurations as those described with refer-
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ence to the organic light emitting device according to the
embodiment shown in FIGs. 1 to 8. For convenience of
explanation, a further description of elements and con-
figurations previously described may be omitted herein.
In the embodiment described with reference to FIG. 9, a
shape of an edge of the second dummy metal layer is
different from that of the embodiment previously de-
scribed. An embodiment according to FIG. 10 will now
be described.

[0115] FIG. 10 shows a top plan view of an organic
light emitting device according to an exemplary embod-
iment. FIG. 10 shows the portion A that is in the non-
display area (NA) of FIG. 1, similar to FIG. 2.

[0116] As shown in FIG. 10, the organic light emitting
device includes the first substrate 110, the dummy metal
layer 500 disposed on the first substrate 110, the second
substrate 210 that covers the first substrate 110, and the
sealant 650 that bonds the first substrate 110 and the
second substrate 210, similar to the previous embodi-
ment.

[0117] The dummy metal layer 500 includes the first
dummy metal layer 510 and the second dummy metal
layer 520. In the exemplary embodiment previously de-
scribed, the second dummy metal layer 520 has a bar
shape extending substantially parallel to the edge of the
first substrate 110, and an edge of the second dummy
metal layer 520 has a linear shape (e.g., the edge of the
second dummy metal layer 520 extends in a substantially
straight line) (see FIG. 2). In the embodiment of FIG. 10,
the second dummy metal layer 520 has a bar shape ex-
tending substantially parallel to the edge of the first sub-
strate 110 (e.g., the second dummy metal layer 520 ex-
tends lengthwise in a direction substantially parallel to
the edge of the first substrate 110), and an edge of the
second dummy metal layer 520 has a shape thatincludes
a plurality of protrusions and depressions. For example,
as shown in FIG. 10, protrusions and depressions may
be alternately included at the edge of the second dummy
metal layer 520. Thus, in an embodiment of the invention,
the second dummy metal layer 520 has a bar shape ex-
tending in afirstdirection substantially parallelto the edge
of the first substrate 110, and a plurality of protrusions
and depressions extending in a second direction crossing
the first direction (e.g., substantially perpendicular to the
first direction).

[0118] A first edge of the second dummy metal layer
520 disposed near the edge of the first substrate 110 and
a second edge of the second dummy metal layer 520
disposed on the opposite side of the first edge have
shapes that include protrusions and depressions, as
shown in FIG. 10. Thatis, respective edges of the second
dummy metal layer 520 substantially parallel to the edge
of the first substrate 110 have shapes that include pro-
trusions and depressions. As a result, a total length of
the edge of the second dummy metal layer 520 is longer
than the total length of the edge of the second dummy
metal layer of the previous embodiment. Therefore, when
a permeation path of external oxygen or moisture in-
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creases, the permeation may be efficiently prevented or
reduced, and static electricity may be efficiently dis-
persed.

[0119] It has been described above that in an embod-
iment, the respective edges of the second dummy metal
layer 520 have a shape that includes protrusions and
depressions. However, the present invention is not lim-
ited thereto. For example, in an embodiment, one edge
of the second dummy metal layer 520 may have a shape
that includes protrusions and depressions, and the edge
on the opposite side may have a linear shape (e.g., the
edge may extend in a substantially straight line without
any protrusions and depressions).

[0120] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIGs. 11 and 12.

[0121] The organic light emitting device according to
the embodiment shown in FIGs. 11 and 12 includes sim-
ilar elements and configurations as those described with
reference to the organic light emitting device according
to the embodiment shown in FIGs. 1 to 8. For conven-
ience of explanation, a further description of elements
and configurations previously described may be omitted
herein. The embodiment shown in FIGs. 11 and 12 is
different from the previous embodiment in that a hole
pattern is generated in the first dummy metal layer, which
will now be described.

[0122] FIG. 11 shows a top plan view of an organic
light emitting device according to an embodiment of the
invention. FIG. 12 shows a cross-sectional view of an
organic light emitting device according to an embodiment
with respect to line XII-XII of FIG. 11. FIGs. 11 and 12
show portion A that is in the non-display area (NA) of
FIG. 1 according to an embodiment.

[0123] As shown in FIGs. 11 and 12, the organic light
emitting device includes the first substrate 110, the dum-
my metal layer 500 disposed on the first substrate 110,
the second substrate 210 that covers the first substrate
110, and the sealant 650 that bonds the first substrate
110 and the second substrate 210, which is similar to the
previous exemplary embodiment.

[0124] The dummy metal layer 500 includes the first
dummy metal layer 510 and the second dummy metal
layer 520. In the embodiment previously described, the
first dummy metal layer 510 has a bar shape extending
substantially parallel to the edge of the first substrate
110, and no additional pattern is provided inside the bar
shape. In the exemplary embodiment shown in FIGs. 11
and 12, the first dummy metal layer 510 has a bar shape
substantially extending in parallel to the edge of the first
substrate 110, and a hole pattern 512 is formed in the
first dummy metal layer 510. The hole pattern 512 may
be substantially simultaneously formed during a process
of forming the first dummy metal layer 510 by depositing
a metal material on the gate insulating layer 140 and
patterning the same. Although the hole pattern 512 is
shown as having a substantially quadrangle shape, the
present invention is not limited thereto. For example, in
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exemplary embodiments, the hole pattern 512 may be
variously modified to form a plurality of different shapes.
[0125] The hole pattern 512 is formed at a position
where the first dummy metal layer 510 does not overlap
the second dummy metal layer 520. Therefore, the hole
pattern 512 does not overlap the second dummy metal
layer 520.

[0126] The interlayer insulating layer 160 is disposed
between the first dummy metal layer 510 and the second
dummy metal layer 520, which overlap each other. The
first contact hole 161 overlaps at least part of the first
dummy metal layer 510 and is generated in the interlayer
insulating layer 160. The second contact hole 162 is fur-
ther formed in the interlayer insulating layer 160. The
second contact hole 162 is disposed in the hole pattern
512. The second contact hole 162 may be disposed in a
matrix form in the horizontal direction and the vertical
direction in a plan view. For example, in an embodiment,
sixteen second contact holes 162 disposed in a 4x4 ma-
trix form may configure one set, and one set of second
contact holes 162 may be disposed in one hole pattern
512. A plurality of hole patterns 512 may be disposed in
amatrix form. Therefore, sets of the second contact holes
162 may be disposed in a matrix form. The above-de-
scribed disposals of the second contact holes 162 and
the hole patterns 512 are, and are modifiable in various
ways.

[0127] The second contact hole 162 is formed in the
gate insulating layer 140 and the buffer layer 120 dis-
posed below the interlayer insulating layer 160. There-
fore, the sealant 650 may contact the first substrate 110
through the second contact hole 162. However, the
present invention is not limited thereto. For example, in
an embodiment, the second contact hole 162 may be
formed in the interlayer insulating layer 160. Further, the
second contact hole 162 may be formed in the interlayer
insulating layer 160 and the gate insulating layer 140
disposed below the same.

[0128] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 13.

[0129] The organic light emitting device according to
the embodiment shown in FIG. 13 includes similar ele-
ments and configurations as those described with refer-
ence to the organic light emitting device according to the
embodiment shown in FIGs. 11 and 12. For convenience
of explanation, a further description of elements and con-
figurations previously described may be omitted herein.
In the embodiment described with reference to FIG. 13,
a formation position of the first dummy metal layer is dif-
ferent from the embodiment previously described. An
embodiment of the invention according to FIG. 13 will
now be described.

[0130] FIG. 13 shows a cross-sectional view of an or-
ganic light emitting device according to an embodiment
of the invention. FIG. 13 shows portion A that is in the
non-display area (NA) of FIG. 1, similar to FIG. 12.
[0131] In the embodiment previously described, the
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first dummy metal layer 510 is disposed over the second
gate insulating layer 142. In the embodiment shown in
FIG. 13, the firstdummy metal layer 510 may be disposed
below the second gate insulating layer 142. The first dum-
my metal layer 510 may be disposed between the first
gate insulating layer 141 and the second gate insulating
layer 142.

[0132] The first dummy metal layer 510 disposed in
the non-display area (NA) may be made of a same ma-
terial as the first gate wires 151, 152, 153, 155a, 155b,
155c¢, 155d, 155¢, and 155f of FIGs. 5 to 8 disposed in
the display area (DA), and may be disposed in a same
layer as the first gate wires 151, 152, 153, 155a, 155b,
155¢, 155d, 155e, and 155f. The first gate wires 151,
152, 153, 155a, 155b, 155¢, 155d, 155e, and 155f of
FIGs. 5 to 8 and the first dummy metal layer 510 may be
substantially simultaneously formed by depositing a met-
al material on the first gate insulating layer 141 and pat-
terning the same.

[0133] An organic light emitting device according to an
embodiment will now be described with reference to FIG.
14.

[0134] The organic light emitting device according to
the embodiment shown in FIG. 14 includes similar ele-
ments and configurations as those described with refer-
ence to the organic light emitting device according to the
exemplary embodiment shown in FIGs. 11 and 12. For
convenience of explanation, a further description of ele-
ments and configurations previously described may be
omitted herein. In the embodiment described with refer-
ence to FIG. 14, a shape of an edge of the second dummy
metal layer is different from the embodiment previously
described. An embodiment according to FIG. 14 will now
be described.

[0135] FIG. 14 shows a top plan view of an organic
light emitting device according to an embodiment of the
invention. FIG. 14 shows portion A that is in the non-
display area (NA) of FIG. 1.

[0136] As shown in FIG. 14, the organic light emitting
device includes the first substrate 110, the dummy metal
layer 500 disposed on the first substrate 110, the second
substrate 210 that covers the first substrate 110, and the
sealant 650 that bonds the first substrate 110 and the
second substrate 210, which is similar to the embodiment
previously described. The first contact hole 161 and the
second contact hole 162 are formed in the interlayer in-
sulating layer 160, which is disposed between the first
dummy metal layer 510 and the second dummy metal
layer 520. The second contact hole 162 is disposed in
the hole pattern 512 of the first dummy metal layer 510,
which is similar to the embodiment previously described.
[0137] In the embodiment previously described, the
second dummy metal layer 520 has a bar shape extend-
ing substantially parallel to the edge of the first substrate
110, and the edge of the second dummy metal layer 520
has a linear shape (e.g., the edge of the second dummy
metal layer 520 extends in a substantially straight line).
In the embodiment shown in FIG. 14, the second dummy



23 EP 3 232 489 A1 24

metal layer 520 has a bar shape extending substantially
parallel to the edge of the first substrate 110 (e.g., the
second dummy metal layer 520 extends lengthwise in a
direction substantially parallel to the edge of the first sub-
strate 110), and the edge of the second dummy metal
layer 520 has a shape that includes a plurality of protru-
sions and depressions. For example, as shown in FIG.
14, protrusions and depressions may be alternately in-
cluded at the edge of the second dummy metal layer 520.
Thus, in an embodiment, the second dummy metal layer
520 has a bar shape extending in a first direction sub-
stantially parallel to the edge of the first substrate 110,
and a plurality of protrusions and depressions extending
in a second direction crossing the first direction (e.g.,
substantially perpendicular to the first direction).

[0138] A first edge of the second dummy metal layer
520 disposed near the edge of the first substrate 110 and
a second edge disposed opposite the first edge have
shapes including protrusions and depressions. That is,
respective edges of the second dummy metal layer 520
that are substantially parallel to the edge of the first sub-
strate 110 have shapes including protrusions and de-
pressions. As a result, the edge of the second dummy
metal layer 520 is longer than the edge of the second
dummy metal layer of the embodiment previously de-
scribed. Therefore, when a permeation path of external
oxygen or moisture increases, the permeation may be
efficiently prevented or reduced, and static electricity may
be efficiently dispersed.

[0139] Ithas been described that the respective edges
of the second dummy metal layer 520 have a shape in-
cluding protrusions and depressions. However, the
present invention is not limited thereto. For example, in
an embodiment of the invention, one edge of the second
dummy metal layer 520 may have a shape including pro-
trusions and depressions and the edge on the opposite
side may have a linear shape.

[0140] An organic light emitting device according to an
embodiment will now be described with reference to
FIGs. 15 and 16.

[0141] The organic light emitting device according to
the embodiment shown in FIGs. 15 and 16 includes sim-
ilar elements and configurations as those described with
reference to the organic light emitting device according
to the embodiment shown in FIGs. 1 to 8. For conven-
ience of explanation, a further description of elements
and configurations previously described may be omitted
herein. The embodiment described with reference to
FIGs. 15 and 16 is different from the embodiment previ-
ously described in that a third contact hole is further
formed in the interlayer insulating layer.

[0142] FIG. 15 shows a top plan view of an organic
light emitting device according to an embodiment of the
invention. FIG. 16 shows a cross-sectional view of an
organic light emitting device according to an embodiment
with respect to line XVI-XVI of FIG. 15. FIGs. 15 and 16
show portion A that is in the non-display area (NA) of
FIG. 1.
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[0143] As shown in FIGs. 15 and 16, the organic light
emitting device includes the first substrate 110, the dum-
my metal layer 500 disposed on the first substrate 110,
the second substrate 210 that covers the first substrate
110, and the sealant 650 that bonds the first substrate
110 and the second substrate 210, which is similar to the
embodiment previously described.

[0144] The dummy metal layer 500 includes the first
dummy metal layer 510 and the second dummy metal
layer 520. The interlayer insulating layer 160 is disposed
on the first dummy metal layer 510. The first contact hole
161 and a third contact hole 163 overlapping at least part
of the first dummy metal layer 510 are formed in the in-
terlayer insulating layer 160. The first contact hole 161
is disposed at a portion where the first dummy metal layer
510 overlaps the second dummy metal layer 520. The
first dJummy metal layer 510 is connected to the second
dummy metal layer 520 through the first contact hole 161.
The third contact hole 163 is disposed at a portion where
the first dummy metal layer 510 does not overlap the
second dummy metal layer 520. The first dummy metal
layer 510 contacts the sealant 650 through the second
contact hole 162.

[0145] Similar to the first contact hole 161, the third
contact hole 163 may be disposed in a matrix form in the
horizontal direction and the vertical direction on the
plane. Forexample, in an embodiment, sixteen third con-
tact holes 163 disposed in a 4x4 matrix form may con-
figure one set. A plurality of sets of the third contact holes
163 may be disposed in a matrix form. However, the
present invention is not limited thereto.

[0146] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 17.

[0147] The organic light emitting device according to
the embodiment of the invention shown in FIG. 17 in-
cludes similar elements and configurations as those de-
scribed with reference to the organic light emitting device
according to the exemplary embodiment shown in FIGs.
15 and 16. For convenience of explanation, a further de-
scription of elements and configurations previously de-
scribed may be omitted herein. In the embodiment of the
invention described with reference to FIG. 17, a formation
position of the first dummy metal layer is different from
the embodiment previously described. An embodiment
of the invention according to FIG. 17 will now be de-
scribed.

[0148] FIG. 17 shows a cross-sectional view of an or-
ganic light emitting device according to an embodiment
of the invention. FIG. 17 shows portion A that is in the
non-display area (NA) of FIG. 1 similar to FIG. 16.
[0149] In the exemplary embodiment previously de-
scribed, the firstdummy metal layer 510 is disposed over
the second gate insulating layer 142. In the embodiment
shown in FIG. 17, the first dummy metal layer 510 may
be disposed below the second gate insulating layer 142.
Further, the firstdummy metal layer 510 may be disposed
between the first gate insulating layer 141 and the second
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gate insulating layer 142.

[0150] The first dummy metal layer 510 disposed in
the non-display area (NA) may be made of a same ma-
terial as the first gate wires 151, 152, 153, 155a, 155b,
155¢, 155d, 155e, and 155f of FIGs. 5 to 8 disposed in
the display area (DA), and may be disposed in a same
layer as the first gate wires 151, 152, 153, 155a, 155b,
155¢, 155d, 155e, and 155f. The first gate wires 151,
152, 153, 155a, 155b, 155¢, 155d, 155e, and 155f of
FIGs. 5 to 8 and the first dummy metal layer 510 may be
substantially simultaneously formed by depositing a met-
al material on the first gate insulating layer 141 and pat-
terning the same.

[0151] An organic light emitting device according to an
embodiment of the invention will now be described with
reference to FIG. 18.

[0152] The organic light emitting device according to
the embodiment shown in FIG. 18 includes similar ele-
ments and configurations as those described with refer-
ence to the organic light emitting device according to the
embodiment shown in FIGs. 15 and 16. For convenience
of explanation, a further description of elements and con-
figurations previously described may be omitted herein.
In the embodiment described with reference to FIG. 18,
a shape of an edge of the second dummy metal layer is
different from the exemplary embodiment previously de-
scribed. An embodiment of the invention according to
FIG. 18 will now be described.

[0153] FIG. 18 shows a top plan view of an organic
light emitting device according to an embodiment. FIG.
18 shows portion A that is in the non-display area (NA)
of FIG. 1 similar to FIG. 15.

[0154] As shown in FIG. 18, the organic light emitting
device includes the first substrate 110, the dummy metal
layer 500 disposed on the first substrate 110, the second
substrate 210 that covers the first substrate 110, and the
sealant 650 that bonds the first substrate 110 and the
second substrate 210, which is similar to the embodiment
previously described.

[0155] The dummy metal layer 500 includes the first
dummy metal layer 510 and the second dummy metal
layer 520. In the embodiment previously described, the
second dummy metal layer 520 has a bar shape extend-
ing substantially parallel to the edge of the first substrate
110, and an edge of the second dummy metal layer 520
has a linear shape. In the embodiment shown in FIG. 18,
the second dummy metal layer 520 has a bar shape ex-
tending substantially parallel to the edge of the first sub-
strate 110 (e.g., the second dummy metal layer 520 ex-
tends lengthwise in a direction substantially parallel to
the edge of the first substrate 110), and an edge of the
second dummy metal layer 520 has a shape including
protrusions and depressions. For example, as shown in
FIG. 18, protrusions and depressions may be alternately
included at the edge of the second dummy metal layer
520. Thus, in an embodiment, the second dummy metal
layer 520 has a bar shape extending in a first direction
substantially parallel to the edge of the first substrate
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110, and a plurality of protrusions and depressions ex-
tending in a second direction crossing the first direction
(e.g., substantially perpendicular to the first direction).
[0156] A first edge of the second dummy metal layer
520 disposed near the edge of the first substrate 110 and
a second edge of the second dummy metal layer 520
disposed on the opposite side of the first edge have
shapes including protrusions and depressions. That is,
respective edges of the second dummy metal layer 520
substantially parallel to the edge of the first substrate 110
have shapes including protrusions and depressions. As
a result, the edge of the second dummy metal layer 520
is longer than the edge of the second dummy metal layer
of the embodiment previously described. Therefore,
when a permeation path of external oxygen or moisture
increases, the permeation may be efficiently prevented
or reduced, and static electricity may be efficiently dis-
persed.

[0157] Although it has been described herein that the
respective edges of the second dummy metal layer 520
have a shape including protrusions and depressions, the
present invention is not limited thereto. For example, in
an embodiment of the invention, one edge of the second
dummy metal layer 520 may have a shape including pro-
trusions and depressions and the edge on the opposite
side may have a linear shape.

[0158] Embodiments of the present invention provide
an organic light emitting device in which a sealant is pre-
vented from peeling off of a substrate.

[0159] Accordingtoembodiments ofthe presentinven-
tion, the dummy metal layer includes a plurality of layers
electrically connected to one another, thereby reducing
resistance and preventing the sealant from being
stripped off as a result of static electricity.

[0160] While the present invention has been particu-
larly shown and described with reference to the exem-
plary embodiments thereof, it will be understood by those
of ordinary skill in the art that various changes in form
and detail may be made therein without departing from
the scope of the present invention as defined by the fol-
lowing claims.

Claims
1. An organic light emitting device, comprising:

a first substrate comprising a display area and
a non-display area;

a dummy metal layer disposed on the first sub-
strate in the non-display area, wherein the dum-
my metal layer comprises a first dummy metal
layer and a second dummy metal layer, and the
first dummy metal layer and the second dummy
metal layer overlap each other;

an insulating layer disposed between the first
dummy metal layer and the second dummy met-
al layer in a cross-sectional view;
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a second substrate covering the first substrate;
and

a sealant disposed between the first substrate
and the second substrate and overlapping the
dummy metal layer,

wherein the first dummy metal layer is electri-
cally connected to the second dummy metal lay-
er, and the sealant contacts the second dummy
metal layer.

An organic light emitting device according to claim
1, wherein

the insulating layer comprises a first contact hole
overlapping at least a part of the first dummy metal
layer, and

the second dummy metal layer is disposed on the
insulating layer and is connected to the first dummy
metal layer through the first contact hole.

An organic light emitting device according to claim
1 or 2, wherein a resistivity of the second dummy
metal layeris less than a resistivity of the first dummy
metal layer.

An organic light emitting device according to claim
3, wherein the first dummy metal layer is made of
molybdenum, and the second dummy metal layer is
made of aluminum.

An organic light emitting device according to any pre-
ceding claim, further comprising:

a semiconductor disposed on the first substrate
in the display area;

agate insulating layer disposed on the semicon-
ductor;

agate wire disposed on the gate insulating layer,
wherein the insulating layer is disposed on the
gate wire; and

a data wire disposed on the insulating layer.

An organic light emitting device according to claim
5, wherein the first dummy metal layer is made of a
same material as the gate wire, and is disposed in
a same layer as the gate wire.

An organic light emitting device according to claim
5 or 6, wherein the gate insulating layer comprises
a first gate insulating layer and a second gate insu-
lating layer, and

the gate wire comprises a first gate wire disposed
between the first gate insulating layer and the second
gate insulating layer in a cross-sectional view, and
a second gate wire disposed on the second gate
insulating layer.

An organic light emitting device according to claim
7, wherein the first dummy metal layer is made of a
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same material as the first gate wire or the second
gate wire, and is disposed in a same layer as the
first gate wire or the second gate wire.

An organic light emitting device according to any one
of claims 6 to 8, wherein the second dummy metal
layer is made of a same material as the data wire,
and is disposed in a same layer as the data wire.

An organic light emitting device according to any pre-
ceding claim, wherein the first dummy metal layer
and the second dummy metal layer have a bar shape
extending substantially parallel to an edge of the first
substrate.

An organic light emitting device, comprising:

a first substrate comprising a display area and
a non-display area;

a second substrate opposing the first substrate;
a pixel disposed on the first substrate in the dis-
play area, wherein the pixel comprises:

a storage capacitor;

an organic light emitting diode comprising
an anode and a cathode;

a driving transistor comprising a first gate
electrode; and

a switching transistor comprising a second
gate electrode;

a dummy metal layer disposed on the first sub-
strate in the non-display area, wherein the dum-
my metal layer comprises a first dummy metal
layer and a second dummy metal layer, and the
first dummy metal layer and the second dummy
metal layer overlap each other;

an insulating layer disposed on the first sub-
strate in the non-display area between the first
dummy metal layer and the second dummy met-
al layer in a cross-sectional view; and

a sealant disposed on the first substrate in the
non-display area between the first substrate and
the second substrate, and overlapping the dum-
my metal layer,

wherein the first dummy metal layer, the first
gate electrode, and the second gate electrode
are made of a same material.

An organic light emitting device according to claim
11, wherein the first gate electrode is connected to
a first end of the storage capacitor, a second end of
the storage capacitor is connected to a driving volt-
age line, the second gate electrode is connected to
a scan line, the anode is connected to a drain elec-
trode of the driving transistor, and the cathode is con-
nected to a common voltage line.
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An organic light emitting device according to claim
11 or 12, wherein the insulating layer comprises a
first contact hole overlapping at least a part of the
first dummy metal layer, and

the second dummy metal layer is disposed on the
insulating layer and is connected to the first dummy
metal layer through the first contact hole.

An organic light emitting device according to claim
11, 12 or 13 wherein a resistivity of the second dum-
my metal layer is less than a resistivity of the first
dummy metal layer.

An organic light emitting device according to claim
14, wherein the first dummy metal layer is made of
molybdenum, and the second dummy metal layer is
made of aluminum.
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