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ORGANIC LIGHT EMITTING DIODE
DISPLAY

BACKGROUND

[0001] 1.Field

[0002] Embodiments relate to an organic light emitting
diode (OLED) display and an encapsulation substrate for
sealing a display unit.

[0003] 2. Description of the Related Art

[0004] An organic light emitting diode (OLED) display is a
self-light-emitting display that may include with an organic
light emitting diode capable of emitting its own light to dis-
play an image. The function of the display unit including a
plurality of organic light emitting elements may be deterio-
rated by, e.g., penetration of external moisture and oxygen. As
such, a technology for sealing the display unit to suppress the
penetration of external moisture and oxygen may be very
important.

[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology. Therefore, this
Background may contain information that does not form the
prior art that is already known in this country to a person of
ordinary skill in the art.

SUMMARY

[0006] Embodiments are directed to an organic light emit-
ting diode display with an increased sealing function of a
display unit.

[0007] Embodiments may be realized by providing an
organic light emitting diode display according to an exem-
plary embodiment that includes a substrate and a display unit
on the substrate, and the display unit includes a common
power line and a common electrode. The display includes an
encapsulation substrate attached to the substrate by an adher-
ing layer enclosing the display unit, and the encapsulation
substrate includes a resin matrix and a plurality of carbon
fibers. The display includes a first conductive portion on a first
inner surface region, a first side surface region, and a first
outer surface region of the encapsulation substrate, and the
first conductive portion is adapted to supply a first electrical
signal to the common power line. The display includes a
second conductive portion on a second inner surface region, a
second side surface region, and a second outer surface region
of the encapsulation substrate, and the second conductive
portion is adapted to supply a second electrical signal to the
common electrode.

[0008] The plurality of carbon fibers may be intersected
inside the resin matrix. The encapsulation substrate may be
formed of a plurality of layers, and each of the plurality of
layers may include a resin matrix and a plurality of carbon
fibers. A first carbon fiber of a first plurality of carbon fibers
positioned in at least one layer of the plurality of layers may
cross a second carbon fiber of a second plurality of carbon
fibers positioned in at least another layer of the plurality of
layers.

[0009] Theorganic lightemitting diode display may further
include an insulating layer formed on an inner surface, a side
surface, and an outer surface of the encapsulation substrate.
The first conductive portion and the second conductive por-
tion may be positioned at the insulating layer.

[0010] The second conductive portion may include a sec-
ond inner layer facing the display unit and contacting the
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adhering layer, and the first conductive portion may include a
first inner layer positioned at the edge of the encapsulation
substrate and separated from the second inner layer. The first
inner layer and the second inner layer may include at least one
of an aluminum layer, an aluminum alloy layer, a copper
layer, and a copper alloy layer.

[0011] The first conductive portion may further include a
first outer layer connected to the first inner layer, and the first
outer layer may have at least one of a greater width or thick-
ness than the first inner layer. The second conductive portion
may include a second outer layer connected to the second
inner layer, and the second outer layer may have at least one
of a greater width or thickness than the second inner layer.
[0012] The first conductive portion and the second conduc-
tive portion may be made of a metal foil and may be attached
on the insulating layer.

[0013] The first conductive portion and the second conduc-
tive portion may include inner layers positioned at the inner
surface of the encapsulation substrate, outer layers positioned
at the outer surface of the encapsulation substrate, connection
layers positioned at the side surface of the encapsulation
substrate, and connection portions overlapping the inner lay-
ers and the outer layers.

[0014] Embodiments may also be realized by providing an
organic light emitting diode display according to another
exemplary embodiment includes a substrate and a display
unit on the substrate, and the display unit includes a first
common power line, a second common power line, and a
common electrode. The display further includes a first pad
portion positioned outside the display unit, and the first pad
portion is connected to the first common power line and the
second common power line. The display further includes an
encapsulation substrate attached to the substrate by an adher-
ing layer enclosing the display unit, and the encapsulation
substrate includes a resin matrix and a plurality of carbon
fibers. The display further includes a first conductive portion
on a first inner surface region, a first side surface region, and
a first outer surface region of the encapsulation substrate, and
the first conductive portion is connected to the first pad por-
tion by the conductive adhering layer and being adapted to
supply a first electrical signal to the first common power line
and the second common power line. The display further
includes a second conductive portion on a second inner sur-
face region, a second side surface region, and a second outer
surface region of the encapsulation substrate, and the second
conductive portion is adapted to supply a second electrical
signal to the common electrode.

[0015] The organic light emitting diode display may
include a second pad portion positioned outside the display
unit and connected to the common electrode, and the first pad
portion and the second pad portion are alternately and repeat-
edly positioned according to one direction of the substrate.
[0016] Theadhering layer may be conductive in a thickness
direction and may be insulating in other directions except for
the thickness direction, and the adhering layer may overlap
the first pad portion and the second pad portion.

[0017] The conductive adhering layer may include a first
conductive adhering layer positioned between the first pad
portion and the first conductive portion, and a second con-
ductive adhering layer separated from the first conductive
adhering layer and positioned between the second pad portion
and the second conductive portion.

[0018] Thefirstconductive portion may include a first inner
layer positioned at the first inner surface region of the encap-
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sulation substrate, a first connection layer positioned at the
first side surface region of the encapsulation substrate, and a
first outer layer positioned at the first outer surface region of
the encapsulation substrate. The second conductive portion
may include second inner layer positioned at the second inner
surface region of the encapsulation substrate, a second con-
nection layer positioned at the second side surface region of
the encapsulation substrate, and a second outer layer posi-
tioned at the second outer surface region of the encapsulation
substrate.

[0019] The second inner layer may be formed with a larger
area than the display unit, and forms a plurality of extension
portions overlapping the second pad portion and the conduc-
tive adhering layer. The first inner layer may be positioned
between the extension portions, and overlaps the first pad
portion and the conductive adhering layer.

[0020] Thefirstouterlayer may be on at least three edges of
the encapsulation substrate, and the second outer layer may
be on the remaining edge of the encapsulation substrate.
[0021] The common electrode may include a plurality of
protruding portions, and the second conductive portion may
be close to the plurality of protruding portions. The second
conductive portion may include a second inner layer posi-
tioned at the second inner surface region of the encapsulation
substrate and close to the protruding portion, a second con-
nection layer positioned at the second side surface region of
the encapsulation substrate, and a second outer layer posi-
tioned at the second outer surface region of the encapsulation
substrate.

[0022] The second inner layer may be formed with a larger
area than the display unit, and may include one of an alumi-
num layer, an aluminum alloy layer, a copper layer, and a
copper alloy layer.

[0023] Theorganic light emitting diode display may further
include a plurality of spacers positioned under the common
electrode, and the protruding portion may be provided corre-
sponding to a plurality of spacers.

[0024] Theorganic light emitting diode display may further
include an insulating layer formed at an inner surface, a side
surface, and an outer surface of the encapsulation substrate,
and the first conductive portion and the second conductive
portion may be positioned on the insulating layer.

[0025] The organic light emitting diode display may
increase a sealing function of the display unit and the lumi-
nance uniformity while realizing a large-sized display unit,
and may also simplify the entire structure and the manufac-
turing process by a reduction of the number of parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Features will become apparent to those of ordinary
skill in the art by describing in detail exemplary embodiments
with reference to the attached drawings in which:

[0027] FIG. 1 illustrates a cross-sectional view of an
organic light emitting diode display according to an exem-
plary embodiment.

[0028] FIG.2illustrates a top plan view of a substrate of the
organic light emitting diode display of FIG. 1.

[0029] FIG. 3 illustrates a top plan view of an inner surface
of an encapsulation substrate of the organic light emitting
diode display of FIG. 1.

[0030] FIG. 4 illustrates a top plan view of an outer surface
of an encapsulation substrate of the organic light emitting
diode display of FIG. 1.
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[0031] FIG. 5illustrates a cross-sectional view taken along
the line I-I of FIG. 4.

[0032] FIG. 6 to FIG. 8 illustrate partial enlarged cross-
sectional views of the organic light emitting diode display
according to exemplary embodiments.

[0033] FIG. 9illustrates a partial enlarged top plan view of
an encapsulation substrate of the organic light emitting diode
display of FIG. 1.

[0034] FIG. 10 illustrates an exploded perspective view of
an encapsulation substrate of the organic light emitting diode
display of FIG. 1 as an exemplary variation of FIG. 9.
[0035] FIG. 11 illustrates a top plan view of a substrate of
an organic light emitting diode display according to an exem-
plary embodiment.

[0036] FIG. 12 illustrates a cross-sectional view of an
encapsulation substrate of an organic light emitting diode
display according to an exemplary embodiment.

[0037] FIG. 13 illustrates a cross-sectional view of an
organic light emitting diode display according to an exem-
plary embodiment.

[0038] FIG. 14 illustrates a partial enlarged view of the
organic light emitting diode display of FIG. 13.

DETAILED DESCRIPTION

[0039] Korean Patent Application No. 10-2010-0103499,
filed on Oct. 22, 2010, in the Korean Intellectual Property
Office, and entitled: “Organic Light Emitting Diode Display”
is incorporated by reference herein in its entirety.

[0040] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art. As
those skilled in the art would realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0041] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. The size and thickness of each component shown in the
drawings are arbitrarily shown for understanding and ease of
description, but the embodiments are not limited thereto.
[0042] Through the specification, it will be understood that
when an element such as a layer, film, region, or substrate is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may also be
present. In the specification and the claims that follow, when
it is described that an element is “connected” to another
element, the element may be “directly connected” to the other
element or “electrically connected” to the other element
through a third element.

[0043] FIG. 1 illustrates a schematic cross-sectional view
of an organic light emitting diode display according to a first
exemplary embodiment.

[0044] Referring to FIG. 1, a display 100, e.g., an organic
light emitting diode (OLED) display, according to the first
exemplary embodiment may include a substrate 10, a display
unit 40 formed on the substrate 10, and an encapsulation
substrate 20 fixed to the substrate 10 by at least adhering
layers 31 and 32 enclosing the display unit 40. The substrate
10 may include a display area A10 where the display unit 40
is located and a non-display area outside of the display area
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A10. For example, the non-display area may be divided into
a wire and sealing arca A20 and a pad area A30.

[0045] The display unit 40 may include an organic light
emitting element and a driving circuit formed in each pixel.
The organic light emitting element may include a pixel elec-
trode, an organic emission layer, and/or a common electrode
42. The driving circuit may be formed of at least two thin film
transistors, e.g., including a switching thin film transistor and
a driving thin film transistor, and/or at least one capacitor.

[0046] Gate lines, data lines, and/or common power lines
41 may be arranged in each pixel. The gate line may transmit
a scan signal and the data line may transmit a data signal. The
common power line 41 may apply a common voltage to the
driving thin film transistor. The common power line 41 may
be parallel with the data line. The common power line 41 may
include a first common power line that is parallel with the data
line and a second common power line that is parallel with the
gate line.

[0047] A detailed description of the display unit 40 will be
given later, and FIG. 1 schematically illustrates the display
unit 40 where the common power line 41 and the common
electrode 42 are formed.

[0048] The adhering layers 31 and 32 may include a first
adhering layer 31 surrounding the display unit 40 and a sec-
ond adhering layer 32 located at the outside of the first adher-
ing layer 31. For example, the second adhering layer 32 may
surround both the display unit 40 and the first adhering laver
31. A conductive adhering layer 33 may be disposed between
the first adhering layer 31 and the second adhering layer 32.
The first adhering layer 31 and the second adhering layer 32
may not include a conductive material. For example, the first
and second adhering layers 31 and 32 may include a thermal
hardening resin, such as an epoxy resin. A moisture absorbing
filler (not shown) may be formed between the substrate 10
and the encapsulation substrate 20. For example, the moisture
absorbing filler may be formed at an inner side of the first
adhering layer 31.

[0049] 1In the display 100 of the first exemplary embodi-
ment, the common power line 41 and the common electrode
42 may not connected with a flexible printed circuit attached
to the pad area A30. The common power line 41 may be
connected with a first conductive portion 210 formed in the
encapsulation substrate 20 and may receive a first electric
signal therefrom. The common electrode 42 may be con-
nected with a second conductive portion 220 formed in the
encapsulation substrate 20 and may receive a second electric
signal therefrom.

[0050] Without intending to be bound by this theory, the
display 100 of the first exemplary embodiment may apply
evenly the corresponding electric signal to the common
power line 41 and the common electrode 42 without forming
the pad areas A30 at four edges, e.g., up, down, right, and left,
of the substrate 10. As a result, the entire structure and the
manufacturing process of the OLED display 100 may be
simplified while reducing and/or preventing luminance non-
uniformity in large-sized display manufacturing.

[0051] FIG. 2 shows a top plan view of a substrate of the
display of FIG. 1.

[0052] Referring to FIG. 1 and FIG. 2, a substrate 10 may
have a rectangular shape with a pair of long edges and a pair
of short edges. The wire and sealing areas A20 may be located
at the outside of the four edges of the display area A10. The
first adhering layer 31, the conductive adhering layer 33,
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and/or the second adhering layer 32 may be located in the
wire and sealing area A20 of the substrate 10.

[0053] Thepad area A30 may be located at one of the edges
of the substrate 10. The pad area A30 may be located at the
external side of the wire and sealing area A20. FIG. 2 illus-
trates that the pad area A30 as located at the lower long side of
the substrate 10. However, the location of the pad area A30 is
not limited thereto. For example, the pad area A30 may be
located on a short side of the substrate 10.

[0054] A first pad portion 43 may be connected with the
common power line 41 of the display unit 40. A second pad
portion 44 may be connected with the common electrode 42
of the display unit 40. The first and second pad portions 43
and 44 may be located in the wire and sealing area A20. The
first pad portion 43 and the second pad portion 44 may be
formed in a plurality, e.g., four, of the wire and sealing areas
A20 of the substrate 10. Each first and second pad portion 43
and 44 may include a plurality of pads, e.g., four pads. The
first and second pad portions 43 and 44 may be iteratively
alternated along a horizontal direction (x-axis direction in the
drawing) and a vertical direction (y-axis direction in the
drawing) of the substrate 10. For example, as shown in FIG.
2, in the vertical direction the substrate may have an alterat-
ing arrangement of first and second pad portions 43 and 44,
and each of the first and second pad portions 43 and 44 may
include a plurality of pads. In the horizontal direction, the
substrate may have an alternating arrangement of first and
second pad portions 43 and 44, and each of the first and
second pad portions 43 and 44 may include a plurality of
pads. In at least the horizontal direction, the number of pads in
thefirstand second pad portions 43 and 44 may vary based on,
e.g., a distance from a center of the substrate.

[0055] FIG. 2 illustrates the second pad portion 44 with a
dot pattern in order to distinguish between the first pad por-
tion 43 and the second pad portion 44. Among a plurality of
first pad portions 43, a first pad portion 43 located at the long
side of the substrate 10 may be electrically connected with the
first common power line. A first pad portion 43 located at the
short side of the substrate 10 may be electrically connected
with the second common power line. However, FIG. 2 exem-
plarily shows the locations and the number of first and second
pads 43 and 44, but they are not restrictive.

[0056] The first pad portion 43 and the second pad portion
44 may be formed at the positions corresponding to the con-
ductive adhering layer 33 among the wire and sealing area
A20. According to an exemplary embodiment, the conductive
adhering layer 33 may be conductive in only the thickness
direction (z-axis direction in F1G. 1) and not other directions.
Without intending to be bound by this theory, the first pad
portion 43 and the second pad portion 44 may not short-
circuited even though one conductive adhering layer 33 con-
tacts both of the first pad portion 43 and the second pad
portion 44.

[0057] The conductive adhering layer 33 may not sepa-
rately formed for the first pad portion 43 and the second pad
portion 44, and may be formed of a single member. In this
case, the assembly process of the substrate 10 and the encap-
sulation substrate 20 may be simplified by using the first and
second adhering layers 31 and 32 and the conductive adhering
layer 33. Thus, the manufacturing of the display 100 may be
simplified.

[0058] FIG. 3 illustrates a top plan view of an inner surface
ofan encapsulation substrate of display shown in FIG. 1. FIG.
4 illustrates a top plan view of an outer surface of an encap-
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sulation substrate of the display shown in FIG. 1. FIG. 5§
illustrates a cross-sectional view taken along the line I-I of
FIG. 4.

[0059] Referring to FIG. 1 to FIG. 5, the encapsulation
substrate 20 may be formed with a size that covers the display
area A10 and the wire and sealing areas A20 of the substrate
10. For example, the encapsulation substrate 20 may cover all
the wire and sealing areas A20 formed along the four sides of
the substrate 10. Thus, the pad area A30 of the substrate 10
may exposed to the outside without being overlapped with the
encapsulation substrate 20.

[0060] Theencapsulation substrate 20 may include an inner
surface facing toward the substrate 10, an outer surface oppo-
site the inner surface, and a side surface connecting the inner
surface and the outer surface. The first conductive portion 210
configured to apply the first electric signal of the common
power line 41 may be formed on the inner surface, the side
surface, and the outer surface of the encapsulation substrate
20. For example, the first conductive portion 210 may be
formed on specific regions of the inner surface, the side sur-
face, and the outer surface of the encapsulation substrate 20.
The second conductive portion 220 configured to apply the
second electric signal of the common electrode 42 may be
formed on the inner surface, the side surface, and the outer
surface of the encapsulation substrate 20 at an interval from
the first conductive portion 210. For example, the second
conductive portion 220 may be formed on specific regions of
the inner surface, the side surface, and the other surface of the
encapsulation substrate. The first conductive portion 210 and
the second conductive portion 220 may be spaced apart on the
encapsulation substrate 20, e.g., spaced apart along a same
side surface of the encapsulation substrate 20 and/or spaced
apart along different side surfaces of the encapsulation sub-
strate 20.

[0061] The first conductive portion 210 may include a first
inner layer 211 positioned at the inner surface of the encap-
sulation substrate 20, a first connection layer 212 contacting
the first inner layer 211 and positioned at the side surface of
the encapsulation substrate 20, and a first outer layer 213
contacting the first connection layer 212 and positioned at the
outer surface of the encapsulation substrate 20.

[0062] The second conductive portion 220 may include a
second inner layer 221 positioned at the inner surface of the
encapsulation substrate 20, a second connection layer 222
contacting the second inner layer 221 and positioned at the
side surface of the encapsulation substrate 20, and a second
outer layer 223 contacting the second connection layer 222
and positioned at the outer surface of the encapsulation sub-
strate 20. The entire first conductive portion 210 and the entire
second conductive portion 220 may be formed with a con-
ducting material.

[0063] The second inner layer 221 may cover the entire
display unit 40. The second inner layer 221 may be equal to or
larger than the first adhering layer 31. The second inner layer
221 may be formed with a smaller size than the conductive
adhering layer 33. The second inner layer 221 may include a
plurality of extension portions 224 facing the second pad
portion 44 of the substrate 10. The extension portion 224 may
contact the conductive adhering layer 33. Accordingly, the
second pad portion 44 of the substrate 10 may be electrically
connected to the second inner layer 221 through the conduc-
tive adhering layer 33 and the extension portion 224.

[0064] Among a plurality of extension portions 224, at least
one extension portion 224 may extend into the edge of the
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encapsulation substrate 20 to contact, e.g., the second con-
nection layer 222 formed at the side surface of encapsulation
substrate 20. FIG. 3 shows the case that one extension portion
224 positioned at the long edge of the encapsulation substrate
20 among the plurality of extension portions 224 is extended
into the edge of the encapsulation substrate 20 to contact the
second connection layer 222.

[0065] Also, FIG. 3 shows the case that one extension por-
tion 224 has a bar shape covering several second pad portions
44. However, the shape of the extension portion 224 is not
limited thereto. For example, the second inner layer 221 may
be divided into several extension portions 224 corresponding
to the second pad portion 44.

[0066] The second inner layer 221 may be formed with,
e.g., a metal layer. The metal layer may have an excellent
function for reducing and/or preventing moisture and oxygen
penetration as well as low resistivity. The second inner layer
221 may include at least one of an aluminum layer, an alumi-
num alloy layer, a copper layer, or a copper alloy layer. The
second inner layer 221 may be close to the first adhering layer
31, thereby completely covering the display unit 40 inside the
first adhering layer 31. The second inner layer 221 may
reduce and/or prevent the penetration of the moisture and
oxygen from the outside. Without intending to be bound by
this theory, the second inner layer 221 may function as ametal
encapsulation layer sealing the display unit 40.

[0067] The first inner layer 211 may be formed to face the
first pad portion 43 of the substrate 10 between the extension
portions 224 of the second inner layer 221. The first inner
layer 211 may contact the conductive adhering layer 33. The
first inner layer 211 may be formed in plural, and the plurality
of first inner layers 211 may all extend into the edge of the
encapsulation substrate 20, thereby contacting the first con-
nection layer 212 formed at the side surface of the encapsu-
lation substrate 20. Accordingly, the first pad portion 43 of the
substrate 10 may be electrically connected to the first inner
layer 211 throughout the conductive adhering layer 33.
[0068] The first outer layer 213 and the second outer layer
223 may be formed at the edge of the encapsulation substrate
20 while having an interval therebetween. The first outer layer
213 may overlap all of the plurality of first inner layers 211.
The second outer layer 223 may overlap a portion of the
second inner layer 221 and at least one extension portion 224.
[0069] For example, as shown in FIG. 4, the second outer
layer 223 may be formed at the portion of the edge of one long
edge of the encapsulation substrate 20, and the first outer
layer 213 may be formed at the entire remaining edge of the
encapsulation substrate 20. However, the shape of the first
outer layer 213 and the second outer layer 223 is not limited
thereto and may be variously modified.

[0070] The first outer layer 213 and the second outer layer
223 may be attached to an external access terminal (not
shown). Thus, the first outer layer 213 may receive a first
electric signal of the first common power line 41 from the
external access terminal and transmit the signal to the first
inner layer 211. The second outer layer 223 may receive a
second electric signal of the common electrode 42 from the
external access terminal and transmit the signal to the second
inner layer 221.

[0071] The first conductive portion 210 and the second
conductive portion 220 may have a constant thickness, or one
may have a greater thickness than the other layer. The first
outer layer 213 and the second outer layer 223 may be formed
with a greater thickness than the first inner layer 211 and the
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second inner layer 221. Also, the first outer layer 213 may
have a small width margin, differently from the first inner
layer 211, such that it is may be formed with a larger width
than the first inner layer 211.

[0072] To minimize and/or prevent the occurrence of
stepped portions during the sealing process of the substrate 10
and the encapsulation substrate 20, the first inner layer 111
and the second inner layer 121 may have the same thickness
and the first outer layer 113 and the second outer layer 123
may have same thickness. The above-described structure may
be usefully applied to a large-sized OLED display having a
large current capacity without, e.g., extension ofthe outer size
of the display unit 40.

[0073] The first inner layer 211 forming the first conductive
portion 210 may be integrally formed with the first connec-
tion layer 212 and the first outer layer 213. The second inner
layer 221 forming the second conductive portion 220 may be
integrally formed with the second connection layer 222 and
the second outer layer 223.

[0074] The first conductive portion 210 and the second
conductive portion 220 may be formed by, e.g., providing a
metal foil having good flexibility, such as aluminum foil or
copper foil, and attaching the metal foil to the inner surface,
the side surface, and the outer surface of the encapsulation
substrate 20. According to other exemplary embodiments, the
first and second conductive portions 210 and 220 may be
formed by depositing or printing conducting material on the
mner surface, the outer surface, and the side surface of the
encapsulation substrate 20.

[0075] The encapsulation substrate 20 may be formed of,
e.g., a carbon composite material including a resin matrix and
a plurality of carbon fibers. Without intending to be bound by
this theory, a glass or a polymer resin having a low thermal
expansion coefficient may be used for the substrate 10 of the
display 100 because the substrate 10 may need to undergo
several heat treatments for forming the driving circuit and the
organic light emitting element thereon. The encapsulation
substrate 20 may have a thermal expansion coefficient that is
similar to that of the substrate 10 by controlling the content of
the carbon fiber and the content of the resin matrix. Thus, if
the substrate 10 and the encapsulation substrate 20 are sealed
to each other by, e.g., hardening the first adhering layer 31 at
a high temperature, torsion of the two substrates 10 and 20
due to a thermal expansion coefficient difference therebe-
tween may not occur, and a bending problem may not occur in
an environment reliability test after sealing.

[0076] Theencapsulation substrate 20 formed of the carbon
composite material may have conductivity. Without intend-
ing to be bound by this theory, when the first and second
conductive portions 210 and 220 are directly formed on the
surface of the encapsulation substrate 20, the first conductive
portion 210 and the second conductive portion 220 are short-
circuited through the encapsulation substrate 20. Thus, as
shown in FIG. 5, insulating films 34 may be formed at the
inner and outer surfaces of the encapsulation substrate 20, and
the first conductive portion 210 and the second conductive
portion 220 may be formed on the insulating films 34 to
prevent a short-circuit between the first conductive portion
210 and the second conductive portion 220. A detailed struc-
ture and constituents of the encapsulation substrate 20 will be
described later.

[0077] FIG. 6 to FIG. 8 illustrate partial enlarged cross-
sectional views of the display according to the first exemplary
embodiment. FIG. 6 shows a first common power line and a
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first pad portion in detail. FIG. 7 shows a second common
power line and a first pad portion in detail. FIG. 8 shows a
common electrode and a second pad portion in detail.
[0078] Referring to FIG. 6 to FIG. 8, the above-described
display area A10 may include an organic light emitting ele-
ment 25 and a driving circuit per each pixel. The driving
circuit may include at least two thin film transistors and at
least one capacitor. FIG. 6 to FIG. 8 simply illustrate an
exemplary one thin film transistor 50 and an exemplary one
organic light emitting element 25, which are positioned at the
display area A10.

[0079] The thin film transistor 50 may include a semicon-
ductor layer 51, a gate electrode 52, a sourceelectrode 53, and
a drain electrode 54. The semiconductor layer 51 may be
formed as a polycrystalline silicon film. The semiconductor
layer 51 may include a channel area 511, a source area 512,
and a drain area 513. The channel area 511 may be anintrinsic
semiconductor not doped with an impurity, and the source
area 512 and the drain area 513 may be impurity-doped impu-
rity semiconductors.

[0080] The gate electrode 52 may be disposed on the chan-
nel area 511 of the semiconductor layer 51. A gate insulating
layer 11 may be interposed between the gate electrode 52 and
the channel area 511. The source electrode 53 and the drain
electrode 54 may be disposed on the gate electrode 52. An
interlayer insulating layer 12 may be interposed between the
gate electrode 52 and each of the source electrode 53 and the
drain electrode 54. The source electrode 53 and the drain
electrode 54 may be connected with the respective source
area 512 and the drain area 513 through a contact hole formed
in at least one of the interlayer insulating layer 12 and the gate
insulating layer 11. A planarization layer 13 may be formed
on the source electrode 53 and the drain electrode 54. A pixel
electrode 26 may be formed on the planarization layer 13. The
pixel electrode 26 may be connected with the drain electrode
54 through a contact hole in the planarization layer 13.
[0081] A pixel definition layer 14 may be formed on the
pixel electrode 26 and the planarization layer 13. The pixel
definition layer 14 may partially expose the pixel electrode 26
by forming an opening 141 in each pixel. An organic emission
layer 27 may be formed on the exposed pixel electrode 26.
The common electrode 42 may be formed in the entire area of
the display unit 40 to cover the organic emission layer 27 and
the pixel definition layer 14. The organic light emitting ele-
ment 25 may include the pixel electrode 26, the organic
emission layer 27, and the common electrode 42.

[0082] According to an exemplary embodiment, the pixel
electrode 26 may be a hole injection electrode, and the com-
mon electrode 42 may be an electron injection electrode. In
this embodiment, the organic emission layer 27 may include
a hole injection layer (HIL), a hole transport layer (HTL), an
emission layer, an electron transport layer (ETL), and an
electron injection layer (FIL) that are sequentially stacked on
the pixel electrode 26. Holes and electrons may be injected to
the organic emission layer 27 from the pixel electrode 26 and
the common electrode 42, and emission of light from the
organic emission layer 27 may occur when, e.g., excitons
being combinations of the injected holes and electrons drop
from an excited state to a ground state.

[0083] The pixel electrode 26 may be formed as a transflec-
tive conductive layer. The common electrode 42 may be
formed as a reflective conductive layer. Light emitted from
the organic emission layer 27 may be reflected by the com-
mon electrode 42 and then emitted to the outside through the
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substrate 10. Such a light emission structure is called a rear
light emission type. The pixel electrode 26 may include, e.g.,
a triple-layered film of ITO/silver (Ag)/ITO. The common
electrode 42 may include, e.g., at least one of silver (Ag),
aluminum (Al), a silver alloy, and an aluminum alloy.
[0084] A first common power line 411 and a second com-
mon power line 412 may be formed on the same layer of one
ofthe gate electrode 52, the source electrode 53, and the drain
electrode 54. As shown in FIG. 6, the first common power line
411 may be formed on the same layer of the source and drain
electrodes 53 and 54. The common power line 411 may be
formed with the same material as the source and drain elec-
trodes 53 and 54. As shown in FIG. 7, the second common
power line 412 may be formed on the same layer of the gate
electrode 52. The second common power line 412 may be
formed with the same material as the gate electrode 52.
[0085] Referring to FIG. 6 and FIG. 7, end portions of the
first common power line 411 and the second common power
line 412 may be extended to the wire and sealing area A20
outside the display unit 40. In addition, at least one insulating
layer, e.g., among four insulating layers formed in the display
unit 40, may be extended to the wire and sealing arca A20.
The end portion of the first common power line 411 may be
covered by the planarization layer 13. The end portion of the
second common power line 412 may be covered by the inter-
layer insulating layer 12 and the planarization layer 13.
[0086] The planarization layer 13 may include a second
opening 131 that exposes the end portion of the first common
power line 411. A first pad conductive layer 15 may be formed
on the planarization layer 13 and may be electrically con-
nected with the first common power line 411 through the
second opening 131. The first pad portion 43 disposed in the
long side of the substrate 10 may be defined as the first pad
conductive layer 15.

[0087] The interlayer insulating layer 12 and planarization
layer 13 may include a third opening 16 that exposes an end
portion of the second common power line 412. A second pad
conductive layer 17 may be formed on the planarization layer
13 and may be electrically connected with the second com-
mon power line 412 through the third opening 16. The first
pad portion 43 may be disposed at the short side of the
substrate 10 and may be defined as the second pad conductive
layer 17.

[0088] The first pad conductive layer 15 and second pad
conductive layer 17 may be formed on the same layer of the
pixel electrode 26. The first and second conductive layers 15
and 17 may include the same material as the pixel electrode
26. Then, an additional patterning process for forming the
first and second pad conductive layers 15 and 17 may be
omitted; thereby the manufacturing process can be simpli-
fied.

[0089] Referring to FIG. 8, the common electrode 42 may
be disposed at an inner side of the first adhering layer 31. The
second pad portion 44 may be disposed crossing around the
inner and outer sides of the first adhering layer 31 such that
the common electrode 42 and the conductive adhering layer
33 are conductively connected to each other.

[0090] The second pad portion 44 may include a third pad
conductive layer 46, a fourth pad conductive layer 47, and a
fitth pad conductive layer 48. The third pad conductive layer
46 may be disposed at the inner side of the first adhering layer
31, and may contact, e.g., directly contact, the common elec-
trode 42. The fourth pad conductive layer 47 may be con-
nected to the third pad conductive layer 46 through a fourth
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opening 132 of the planarization layer 13, and may be dis-
posed crossing along the inner and outer sides of the first
adhering layer 31. The fifth pad conductive layer 48 may be
disposed between the conductive adhering layer 33 and the
planarization layer 13, and may be connected with the fourth
pad conductive layer 47 through a fifth opening 133 in the
planarization layer 13.

[0091] The third pad conductive layer 46 and the fifth pad
conductive layer 48 may be formed on the same layer as the
pixel electrode 26. The third and fifth pad conductive layers
46 and 48 may be formed of the same material as the pixel
electrode 26. The fourth pad conductive layer 47 may be
formed on the same layer of one of the gate electrode 52 and
the source and drain electrodes 53 and 54. The fourth pad
conductive layer 47 may be formed of the same material as
one of the gate electrode 52 and the source and drain elec-
trodes 53 and 54. Thus, an additional patterning process for
forming the second pad portion 44 may be omitted; thereby
the manufacturing process can be simplified.

[0092] FIG. 8 exemplarily illustrates that the fourth pad
conductive layer 47 is formed on the same layer of the source
and drain electrodes 53 and 54. The detailed structure of the
second pad 44 is not limited to the illustrated example. For
example, any structure in which the common electrode 42 of
the display area A10 and the conductive adhering layer 33 of
the wire and sealing area A20 are conductive to each other
may be applicable.

[0093] Without intending to be bound by this theory, the
display 100 of the first exemplary embodiment can evenly
apply the corresponding electric signals to the common
power line 41 and the common electrode 42, e.g., in four (up,
down, right, and left) directions of the display area A10,
without forming the pad areas A30 at four edges of the sub-
strate 10 while realizing a large-sized display unit 40. As a
result, the entire structure and the manufacturing process of
the display 100 of the first exemplary embodiment may be
simplified and the luminance uniformity may be improved
while realizing a large-sized display unit 40 while reducing
the number of parts.

[0094] In the previously-stated display 100, the substrate
10 may be made of, e.g., transparent glass or transparent
plastic. The substrate 10 made of a transparent plastic mate-
rial may include, e.g., at least one of polyether sulfone, poly-
acrylate, polyether imide, polyethylene naphthalate, polyeth-
ylene terephthalate, polyphenylene sulfide, polyarylate,
polyimide, polycarbonate, cellulose triacetate, and cellulose
acetate propionate.

[0095] A plurality of processes for forming a plurality of
pixels on the substrate 10 may be performed. Heat may be
applied to the substrate 10 during the processes, such that the
substrate 10 may expand by the heat. Without intending to be
bound by this theory, expansion of the substrate 10 may
reduce durability of the display 100, e.g., an OLED display,
and reduce the density of the display unit 40. Therefore, a
material having a low thermal expansion coefficient may be
selected for the substrate 10. The substrate 10 may be made of
glass or plastic having a thermal expansion coefficient
approximately between 3x10-6/K to 4x10-6/K.

[0096] FIG. 9illustrates a partial enlarged top plan view of
an encapsulation substrate of the display shown in FIG. 1.
[0097] Referring to FIG. 9, according to an exemplary
embodiment, the encapsulation substrate 20 may be made of
a carbon composite material including a resin matrix 61 and
aplurality of carbon fibers 62. The encapsulation substrate 20
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may have a structure in which the plurality of carbon fibers 62
are saturated in the resin matrix 61.

[0098] The carbon fiber 62 may have a lower thermal
expansion coefficient than the substrate 10. Particularly, the
thermal expansion coefficient in the length direction of the
carbon fiber 62 may be a negative (-) value. The resin matrix
61 may have a higher thermal expansion coefficient than the
substrate 10. Thus, the thermal expansion coefficient of the
encapsulation substrate 20 may be controlled by controlling
the amount of carbon fibers 62 and the amount of the resin
matrix 61. For example, when manufacturing the encapsula-
tion substrate 20 by compounding the carbon fibers 62 and the
resin matrix 61, the thermal expansion coeflicient of the
encapsulation substrate 20 may be controlled to be equivalent
or similar to that of the substrate 10 by controlling the ratio of
the resin matrix 61 and the carbon fibers 62.

[0099] Without intending to be bound by this theory, the
carbon fibers 62 may not absorb moisture so they increase the
waterproof ability of the encapsulation substrate 20. The
encapsulation substrate 20 including the carbon fibers 62 may
have excellent mechanical properties so that high mechanical
strength can be realized with a small thickness. Thus, the
entire thickness of the 100 can be reduced. The encapsulation
substrate 20 may function to suppress the thermal expansion
of the first inner layer 211 and the second inner layer 221.
[0100] The plurality of carbon fibers 62 in the encapsula-
tion substrate 20 may be arranged to cross each other. For
example, the plurality of carbon fibers 62 may be woven with
wefts and warps. Although FIG. 9 shows when the carbon
fibers 62 perpendicularly cross each other, the embodiments
are not limited to the example shown in FIG. 9. For example,
the carbon fibers 26 may cross each other at predetermined
angles other than a right angle. According to the configuration
described above, the encapsulation substrate 20 may have a
low thermal expansion coeficient throughout the region and
the durability of the encapsulation substrate 20 may be
increased.

[0101] FIG. 10 illustrates an exploded perspective view of
an encapsulation substrate of the display shown in FIG. 1 as
an exemplary variation of F1G. 9.

[0102] Referring to FIG. 10, an encapsulation substrate 230
may be formed of a plurality of layers. For example, the
encapsulation substrate 230 may have a structure formed by
stacking a first layer 231, a second layer 232, a third layer 233,
and a fourth layer 234. Each of the layers 231, 232, 233, and
234 may include a plurality of carbon fibers 621, 622, 623,
and 624, respectively, and a resin matrix 61.

[0103] The carbon fibers 621 and 624 of the first layer 231
and the fourth layer 234, respectively, may be arranged along
a first direction. The carbon fibers 622 and 623 of the second
and third layers 232 and 233, respectively, may be arranged
along a second direction. The first direction and the second
direction may or may not perpendicularly cross each other.
FIG. 10 exemplarily illustrates that the first direction and the
second direction perpendicularly cross each other. Without
intending to be bound by this theory, when the plurality of
carbon fibers 621, 622, 623, and 624 have the above-de-
scribed arrangement, torsion of the encapsulation substrate
230 may be suppressed such that the planarity of the encap-
sulation substrate 230 may be increased.

[0104] Inorderto control the thermal expansion coefficient
of the encapsulation substrate 230, an angle formed by an
arrangement direction of the carbon fibers 621 and 624 in the
first and fourth layers 231 and 234, respectively, and an
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arrangement direction of the carbon fibers 622 and 623 ofin
the second and third layers 232 and 233, respectively, may be
variously set. The thermal expansion coefficient of each of the
respective layers 231, 232, 233, and 234 can be easily con-
trolled by controlling the amount of the resin matrix 61 and
the amount of the corresponding carbon fibers 621, 622, 623,
and 624.

[0105] FIG. 11 illustrates a top plan view of a substrate of a
display, e.g., an organic light emitting diode (OLED) display,
according to the second exemplary embodiment.

[0106] Referring to FIG. 11, a display 200 of the second
exemplary embodiment may be similar to the display of the
first exemplary embodiment except that at least a first con-
ductive adhering layer 331 corresponding to the first pad
portion 43 and a second conductive adhering layer 332 cor-
responding to the second pad portion 44 may be separately
positioned. Like reference numerals designate like elements
to those of the first exemplary embodiment.

[0107] The first conductive adhering layer 331 and the sec-
ond conductive adhering layer 332 may have conductivity in
all directions. Accordingly, the first conductive adhering layer
331 and the second conductive adhering layer 332 may have
a distance therebetween to prevent a short-circuit therebe-
tween. For example, the first and second conductive adhering
layers 331 and 332 may be spaced apart.

[0108] The firstconductive adhering layer 331 may be posi-
tioned between the first pad portion 43 and the first inner layer
211 (referring FIG. 3), such that the first pad portion 43 and
the first inner layer 211 may be electrically connected to each
other. The second conductive adhering layer 332 may be
positioned between the second pad portion 44 and the exten-
sion portion 224 (referring to FIG. 3) of the second inner layer
221 such that the second pad portion 44 and the second inner
layer 221 may be electrically connected to each other.
[0109] FIG. 12 illustrates a cross-sectional view of an
encapsulation substrate of a display, e.g., of an organic light
emitting diode (OLED) display, according to the third exem-
plary embodiment.

[0110] Referring to FIG. 12, a display 300 of the third
exemplary embodiment is similar to the display of the first
exemplary embodiment or the second exemplary embodi-
ment except for at least the first conductive portion 210 and
the second conductive portion 220 that have overlapping con-
nection layers. Like reference numerals designate like ele-
ments of the first exemplary embodiment.

[0111] The first inner layer 211 and the second inner layer
221 may be formed on the inner surface of the encapsulation
substrate 20, and the first outer layer 213 and the second outer
layer 223 may be formed on the outer surface of the encap-
sulation substrate 20. A first connection layer 215 may be
formed on the side surface of the encapsulation substrate 20,
on overlapping portions of the first inner layer 211 and the
first outer layer 213. A second connection layer 225 may be
formed on the side surface of the encapsulation substrate 20
while overlapping portions of the second inner layer 221 and
the second outer layer 223.

[0112] In this case, the first connection layer 215 may be
made of a conducting material different from the first inner
layer 211 and the first outer layer 213. The first connection
layer 215 may be formed at or attached to the encapsulation
substrate 20 through a different method from the first inner
layer 211 and the second outer layer 223. The second con-
nection layer 225 may be made of a conducting material
different from the second inner layer 221 and the second outer
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layer 223. The second connection layer 225 may be formed at
or attached to the encapsulation substrate 20 through a dif-
ferent method from the second inner layer 221 and the second
outer layer 223.

[0113] FIG. 13 illustrates a cross-sectional view of a dis-
play. e.g., an organic light emitting diode (OLED) display,
according to the fourth exemplary embodiment. F1G. 14 illus-
trates a partial enlarged view of the display shown in FIG. 13.
[0114] Referringto FIG. 13 and FIG. 14, a display 400, ¢.g.,
an organic light emitting diode (OLED) display, of the fourth
exemplary embodiment is similar to the display of one exem-
plary embodiment among the first exemplary embodiment to
the third exemplary embodiment, except for at least the sec-
ond pad portion that is omitted and the second inner layer 221
of the encapsulation substrate 20 that contacts the common
electrode 42. Like reference numerals designate like elements
to those of the first exemplary embodiment.

[0115] In the display area A10, the common electrode 42
may form a protrusion and depression structure, e.g., a plu-
rality of protruding portions 65. The protruding portions 65
may be close to the second inner layer 221 formed at the
encapsulation substrate 20. Accordingly, the common elec-
trode 42 may be directly connected to the second conductive
portion 220. Therefore, the common electrode 42 may receive
the second electric signal without passing through the con-
ductive adhering layer.

[0116] The protrusion and depression structure of the com-
mon electrode 42 may be realized by, e.g., spacers 66. For
example, a plurality of spacers 66 may be formed on a pixel
definition layer 14, and the common electrode 42 may be
formed on the entire display area A10 while covering the
plurality of spacers 66. The common electrode 42 may be
sealed to the second inner layer 221 when sealing the sub-
strate 10 and the encapsulation substrate 20 by pressing.
Accordingly, the common electrode 42 may be electrically
connected with the second conductive portion 220.

[0117] In the display 400 of the fourth exemplary embodi-
ment, only a first pad portion may be disposed in a wire and
sealing area A20 for applying a first electric signal of a com-
mon power line 41. In addition, the second inner layer 221
formed in the encapsulation substrate 20 may not include the
extension portion only extended toward the second pad por-
tion without contacting the second connection layer among
the plurality of extension portions described in the first exem-
plary embodiment.

[0118] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation. Accordingly, it
will be understood by those of ordinary skill in the art that
various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims. It will also be understood
that the invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the appended claims.

What is claimed is:
1. An organic light emitting diode display, comprising:
a substrate;

a display unit on the substrate, the display unit including a
common power line and a common electrode;
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an encapsulation substrate attached to the substrate by an
adhering layer enclosing the display unit, the encapsu-
lation substrate including a resin matrix and a plurality
of carbon fibers;

a first conductive portion on a first inner surface region, a
first side surface region, and a first outer surface region
of the encapsulation substrate, the first conductive por-
tion being adapted to supply a first electrical signal to the
common power line; and

a second conductive portion on a second inner surface
region, a second side surface region, and a second outer
surface region of the encapsulation substrate, the second
conductive portion being adapted to supply a second
electrical signal to the common electrode.

2. The organic light emitting diode display of claim 1,
wherein the plurality of carbon fibers are intersected inside
the resin matrix.

3. The organic light emitting diode display of claim 1,
wherein

the encapsulation substrate includes a plurality of layers,
and each of the plurality of layers includes a resin matrix
and a plurality of carbon fibers, and

a first carbon fiber of a first plurality of carbon fibers
positioned in at least one layer of the plurality of layers
crosses a second carbon fiber of a second plurality of
carbon fibers positioned in at least another layer of the
plurality of layers.

4. The organic light emitting diode display of claim 1,
further comprising an insulating layer on an inner surface, a
side surface, and an outer surface of the encapsulation sub-
strate, the first conductive portion and the second conductive
portion being positioned on the insulating layer.

5. The organic light emitting diode display of claim 4,
wherein:

the second conductive portion includes a second inner
layer facing the display unit and contacting the adhering
layer, and

the first conductive portion includes a first inner layer posi-
tioned at the edge of the encapsulation substrate and
separated from the second inner layer.

6. The organic light emitting diode display of claim 5,
wherein the firstinner layer and the second inner layer include
at least one of an aluminum layer, an aluminum alloy layer, a
copper layer, and a copper alloy layer.

7. The organic light emitting diode display of claim 5,
wherein:

the first conductive portion includes a first outer layer con-
nected to the first inner layer, and

the first outer layer has at least one of a greater width or
greater thickness than the first inner layer.

8. The organic light emitting diode display of claim 5,

wherein:

the second conductive portion includes a second outer
layer connected to the second inner layer, and

the second outer layer has at least one of a greater width or
greater thickness than the second inner layer.

9. The organic light emitting diode display of claim 4,
wherein the first conductive portion and the second conduc-
tive portion are made of a metal foil and are attached to the
insulating layer.

10. The organic light emitting diode display of claim 4,
wherein the first conductive portion and the second conduc-
tive portion include inner layers positioned at the inner sur-
face of the encapsulation substrate, outer layers positioned at
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the outer surface of the encapsulation substrate, connection
layers positioned at the side surface of the encapsulation
substrate, and overlapping portions that overlap the inner
layers and the outer layers.

11. An organic light emitting diode display comprising:

a substrate;

a display unit on the substrate, the display unit including a
first common power line, a second common power line,
and a common electrode;

a first pad portion positioned outside the display unit, the
first pad portion being connected to the first common
power line and the second common power line;

an encapsulation substrate attached to the substrate by an
adhering layer enclosing the display unit, the encapsu-
lation substrate including a resin mattix and a plurality
of carbon fibers;

a first conductive portion on a first inner surface region, a
first side surface region, and a first outer surface region
of the encapsulation substrate, the first conductive por-
tion being connected to the first pad portion by the con-
ductive adhering layer and being adapted to supply a first
electrical signal to the first common power line and the
second common power line; and

a second conductive portion on a second inner surface
region, a second side surface region, and a second outer
surface region of the encapsulation substrate, the second
conductive portion being adapted to supply a second
electrical signal to the common electrode.

12. The organic light emitting diode display of claim 11,
further comprising a second pad portion positioned outside
the display unit and connected to the common electrode, the
first pad portion and the second pad portion being alternately
and repeatedly positioned according to one direction of the
substrate.

13. The organic light emitting diode display of claim 12,
wherein the adhering layer is conductive in a thickness direc-
tion and insulating in other directions except for the thickness
direction, and the adhering layer overlaps the first pad portion
and the second pad portion.

14. The organic light emitting diode display of claim 12,
wherein the adhering layer includes a first conductive adher-
ing layer positioned between the first pad portion and the first
conductive portion, and a second conductive adhering layer
separated from the first conductive adhering layer and posi-
tioned between the second pad portion and the second con-
ductive portion.

15. The organic light emitting diode display of claim 12,
wherein:

the first conductive portion includes a first inner layer posi-
tioned at the first inner surface region of the encapsula-
tion substrate, a first connection layer positioned at the
first side surface region of the encapsulation substrate,

Apr. 26, 2012

and a first outer layer positioned at the first outer surface
region of the encapsulation substrate, and

the second conductive portion includes a second inner

layer positioned at the second inner surface region of the
encapsulation substrate, a second connection layer posi-
tioned at the second side surface region of the encapsu-
lation substrate, and a second outer layer positioned at
the second outer surface region of the encapsulation
substrate.

16. The organic light emitting diode display of claim 15,
wherein the second inner layer has a larger area than the
display unit, and includes a plurality of extension portions
overlapping the second pad portion and the conductive adher-
ing layer.

17. The organic light emitting diode display of claim 16,
wherein the first inner layer is positioned between the exten-
sion portions and overlaps the first pad portion and the con-
ductive adhering layer.

18. The organic light emitting diode display of claim 15,
wherein:

the first outer layer is on at least three edges of the encap-

sulation substrate, and

the second outer layer is on the remaining edge of the

encapsulation substrate.

19. The organic light emitting diode display of claim 11,
wherein:

the common electrode includes a plurality of protruding

portions, and

the second conductive portion is close to the plurality of

protruding portions.

20. The organic light emitting diode display of claim 19,
wherein the second conductive portion includes a second
inner layer positioned at the second inner surface region of the
encapsulation substrate and close to the protruding portion, a
second connection layer positioned at the second side surface
region of the encapsulation substrate, and a second outer layer
positioned at the second outer surface region of the encapsu-
lation substrate.

21. The organic light emitting diode display of claim 20,
wherein the second inner layer has a larger area than the
display unit, and includes at least one of an aluminum layer,
an aluminum alloy layer, a copper layer, and a copper alloy
layer.

22. The organic light emitting diode display of claim 19,
further comprising a plurality of spacers under the common
electrode, the plurality of protruding portions of the common
electrode correspond to the plurality of spacers.

23. The organic light emitting diode display of claim 11,
further comprising an insulating layer on an inner surface, a
side surface, and an outer surface of the encapsulation sub-
strate, the first conductive portion and the second conductive
portion being positioned on the insulating layer.
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