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DISPLAY DEVICE AND ORGANIC LIGHT
EMITTING DIODE DISPLAY

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0101930 filed in the
Korean Intellectual Property Office on Oct. 19, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to a dis-
play device. More particularly, the described technology
relates generally to an organic light emitting diode (OLED)
display. Further, the described technology relates generally to
an encapsulation substrate for sealing a display.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
among display devices is flat and emits it own light.

[0006] An organic light emitting diode (OLED) display is a
self-light-emitting display that is provided with an organic
light emitting diode that emits its own light to display an
image.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
1s already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0008] According to an exemplary embodiment, there is
provided a display device including a display substrate, a
display disposed on the display substrate; an encapsulation
substrate affixed to the substrate by an adhering layer sur-
rounding the display, the encapsulation substrate including a
composite member including a resin matrix and a plurality of
carbon fibers, and an insulation member attached to an edge
of the composite member and including at least one through
hole, a metal layer positioned on a side of the encapsulation
substrate facing the display substrate, and a conductive con-
nector filling the through hole and contacting the metal layer,
wherein the composite member is stacked with at least two
layers having different sizes, and the insulation member con-
tacts sides of the at least two layers and has a same thickness
as the composite member.

[0009] The carbon fibers may cross each other in the resin
matrix.
[0010] Thecomposite member may include a first layer and

a second layer having different sizes. The first layer and the
second layer of the composite member may be configured
with a plurality of sheets. The sheets may each include the
resin matrix and the plurality of carbon fibers.

[0011] Carbon fibers disposed in at least one of the plurality
of sheets and carbon fibers disposed in at least another one of
the plurality of sheets may cross each other.

[0012] The insulation member may include a third layer
that contacts the first layer of the composite member and that
is in parallel with the first layer, and a fourth layer that con-
tacts the second layer of the composite member and that is
parallel with the second layer. The third layer and the fourth
layer respectively of the insulation member may include a
resin matrix and a plurality of reinforced fibers.
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[0013] Reinforced fibers disposed in the third layer of the
insulation member and reinforced fibers disposed in the
fourth layer of the insulation member may cross each other.

[0014] The third layer and the fourth layer of the insulation
member may be configured with a plurality of sheets. The
sheets may each include a resin matrix and a plurality of
reinforced fibers. Reinforced fibers disposed in at least one of
the plurality of sheets and reinforced fibers disposed in at least
another one of the plurality of sheets may cross each other.

[0015] The insulation member may include one of plastic,
glass, and a reinforced fiber composite material. Reinforced
fiber of the reinforced fiber composite material may include
one of a glass fiber and an aramid fiber.

[0016] The insulation member may have a first through
hole and a second through hole. The display device may
further includes a first conductor disposed over an inner side
and an outer side of the encapsulation substrate and through
the first through hole, the first conductor receiving a first
electric signal, and a second conductor disposed over an inner
side and an outer side of the encapsulation substrate and
through the second through hole, the second conductor
receiving a second electric signal.

[0017] According to an exemplary embodiment, there is
provided an organic light emitting diode (OLED) display
including a display substrate, a display disposed on the dis-
play substrate and including a common power line and a
common electrode, an encapsulation substrate attached to the
display substrate by an adhering layer surrounding the dis-
play, the encapsulation substrate including a composite mem-
ber including a resin matrix and a plurality of carbon fibers,
and an insulation member attached to an edge of the compos-
ite member and forming a first through hole and a second
through hole, a first conductor disposed on an inner side and
an outer side of the encapsulation substrate and through the
first through hole, the first conductor supplying a first electric
signal to the common power line, and a second conductor
disposed on an inner side and an outer side of the encapsula-
tion substrate and through the second through hole, the sec-
ond conductor supplying a second electric signal to the com-
mon electrode. The composite member may be stacked with
at least two layers having different sizes, and the insulation
member may contact sides of the at least two layers and has a
same thickness as the composite member.

[0018] The OLED display may further include a pad posi-
tioned peripherally outward from the display, and including a
first pad connected to the common power line and a second
pad connected to the common electrode, and a conductive
adhering layer positioned between the first pad and the first
conductor and between the second pad and the second con-
ductor.

[0019] The common power line may include a first com-
mon power line and a second common power line crossing
each other. The first pad and the second pad may be alter-
nately and repeatedly disposed in a direction of the substrate.

[0020] The conductive adhering layer may have electrical
conductivity in a thickness direction, and may have an insu-
lation characteristic in a direction other than the thickness
direction.

[0021] The OLED display may further include a first pad
positioned on an outer part of the display and connected to the
common power line, and a conductive adhering layer posi-
tioned between the first pad and the first conductor. The
second conductor may be attached to the common electrode.
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[0022] The OLED may further include a plurality of spac-
ers positioned on the bottom of the common electrode in the
display. The common electrode may have a protrusion corre-
sponding to the spacer.

[0023] The first conductor may include a first inner layer
disposed on an inner part of the insulation member, a first
connector filling in the first through hole, and a first outer
layer disposed on an outer part of the insulation member. The
second conductor may include a second inner layer disposed
over an inner part of the insulation member and an inner part
of the composite member, a second connector filling in the
second through hole, and a second outer layer disposed on an
outer part of the insulation member.

[0024] The second inner layer may contact the adhering
layer and face the display. The first inner layer may be posi-
tioned to be spaced apart from the second inner layer on the
outer part of the second inner layer.

[0025] The second inner layer may include a metal foil
including aluminum or copper.

[0026] Thecomposite member may include a first layer and
a second layer with different sizes. The first layer and the
second layer of the composite member may be configured
with a plurality of sheets. The sheets may each include the
resin matrix and the plurality of carbon fibers.

[0027] Carbonfibers disposed in at least one of the plurality
of sheets and carbon fibers disposed in at least another one the
plurality of sheets may cross each other.

[0028] The insulation member may include a third layer
that contacts the first layer and that is parallel with the first
layer, and a fourth layer that contacts the second layer and that
1s parallel with the second layer. The third layer and the fourth
layer of the insulating member may each include a resin
matrix and a plurality of reinforced fibers.

[0029] Reinforced fibers disposed in the third layer of the
insulating member and reinforced fibers disposed in the
fourth layer of the insulating member may cross each other.

[0030] The third layer and the fourth layer of the insulation
member may be configured with a plurality of sheets. The
sheets may each include a resin matrix and a plurality of
reinforced fibers. Reinforced fibers disposed in at least one of
the plurality of sheets and reinforced fibers disposed in at least
another one of the plurality of sheets cross each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 illustrates a cross-sectional view of an
organic light emitting diode (OLED) display according to an
exemplary embodiment.

[0032] FIG.2illustrates atop plan view of a substrate of the
organic light emitting diode (OLED) display shown in FIG. 1.
[0033] FIG. 3 illustrates a top plan view of an inner surface
of an encapsulation substrate of the organic light emitting
diode (OLED) display shown in FIG. 1.

[0034] FIG. 4 illustrates a top plan view of an outer surface
of an encapsulation substrate of the organic light emitting
diode (OLED) display shown in FIG. 1.

[0035] FIG. 5illustrates a cross-sectional view taken along
the line I-1 of FIG. 4.

[0036] FIG. 6 to FIG. 8 are partial enlarged cross-sectional
views of the organic light emitting diode (OLED) display
according to the exemplary embodiment of FIG.

[0037] FIG. 9illustrates a top plan view of a state in which
a first conductor and a second conductor are removed from
the encapsulation substrate shown in FIG. 3.
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[0038] FIG. 10 illustrates a top plan view of a state in which
a first conductor and a second conductor are removed from
the encapsulation substrate shown in FIG. 4.

[0039] FIG. 11 illustrates a cross-sectional view with
respect to a line II-1I of FIG. 10.

[0040] FIG. 12 illustrates a top plan view of magnifying a
part of a composite member in the organic light emitting
diode (OLED) display shown in FIG. 1.

[0041] FIG. 13 illustrates an exploded perspective view of
a composite member in the organic light emitting diode
(OLED)display shown in F1G. 1 as an exemplary variation of
FIG. 12.

[0042] FIG. 14 illustrates a cross-sectional view of an
encapsulation substrate of an organic light emitting diode
(OLED) display according to another exemplary embodi-
ment.

[0043] FIG. 15 illustrates an exploded perspective view of
an insulation member shown in FIG. 14.

[0044] FIG. 16 illustrates a cross-sectional view ofa encap-
sulation substrate of an organic light emitting diode (OLED)
display according to another exemplary embodiment.

[0045] FIG. 17 illustrates an exploded perspective view of
an insulation member shown in FIG. 16.

[0046] FIG. 18 illustrates a cross-sectional view of an
organic light emitting diode (OLED) display according to
another exemplary embodiment.

[0047] FIG. 19 illustrates a partial enlarged view of an
organic light emitting diode (OLED) display shown in FIG.
18.

DETAILED DESCRIPTION

[0048] The described embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0049] 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 present invention is not limited thereto.
[0050] 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.

[0051] Herein, unless otherwise specified, terms such as
“conductive’” and “insulating” refer to electrical conductivity
and insulation.

[0052] Herein, unless otherwise specified, the terms
“inner” and “outer” refer to respective directions toward or
away from a center of a described display and perpendicular
to a plane of the described display (for example, in the direc-
tion of the Z-axis shown in FIGS. 1 and 18. The terms
“peripherally inward” and “peripherally outward” refer to
respective directions toward or away from a center of a
described display in a plane of the described display (for
example, in the plane defined by the X-Y-axes shown in FIGS.
2-4 and 9-10.
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[0053] FIG. 1 illustrates a schematic cross-sectional view
of an organic light emitting diode (OLED) display according
to an exemplary embodiment.

[0054] Referring to FIG. 1, an organic light emitting diode
(OLED)display 100 according to the exemplary embodiment
includes a display substrate 10, a display unit 40 formed in the
display substrate 10, and an encapsulation substrate 20 fixed
to the display substrate 10 by adhering layers 31 and 32
enclosing the display unit 40. The display substrate 10
includes a display region A10 where the display unit 40 is
located and a non-display region outside of the display region
A10. The non-display region may be divided into a wire and
sealing region A20 and a pad region A30.

[0055] Thedisplay 40 includes a plurality of pixels, and has
an organic light emitting element and a driving circuit for
each pixel. The organic light emitting element includes a
pixel electrode, an organic emission layer, and a common
electrode 42. The driving circuit is formed of at least two thin
film transistors including a switching thin film transistor and
a driving thin film transistor, and at least one capacitor.

[0056] In addition, gate lines, data lines, and common
power lines 41 are arranged in each pixel. The gate line
transmits a scan signal and the data line transmits a data
signal. The common power line 41 applies a common voltage
to the driving thin film transistor. The common power line 41
may be parallel with the data line, or may be formed of 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.

[0057] A detailed description of the display unit 40 will be
given below. FIG. 1 schematically illustrates the display unit
40 where the common power lines 41 and the common elec-
trode 42 are formed.

[0058] The adhering layers 31 and 32 include a first adher-
ing layer 31 surrounding the display unit 40 and a second
adhering layer 32 located peripherally outward from the first
adhering layer 31. In addition, a conductive adhering layer 33
is disposed between the first adhering layer 31 and the second
adhering layer 32. The first adhering layer 31 and the second
adhering layer 32 do not include a conductive material, and
may include a thermal hardening resin, such as, for example,
an epoxy resin. In addition, a moisture absorbing filler (not
shown) is formed between the substrate 10 and the encapsu-
lation substrate 20 at an peripherally inward side of the first
adhering layer 31.

[0059] In the OLED display 100, the common power line
41 and the common electrode 42 are not connected with a
flexible printed circuit (not shown) attached to the pad region
A30. The common power line 41 is connected with a first
conductor 110 formed in the encapsulation substrate 20 and
that receives a first electric signal therefrom, and the common
electrode 42 is connected with a second conductor 120
formed in the encapsulation substrate 20 and that receives a
second electric signal therefrom.

[0060] Thus, the OLED display 100 may evenly apply the
corresponding electric signal to the common power line 41
and the common electrode 42 without forming the pad
regions A30 at four edges (up, down, right, and left) of the
substrate 10. As a result, the entire structure and the manu-
facturing process of the OLED display 100 may be simplified
while providing a large-sized display 40 in which luminance
non-uniformity may be prevented.

[0061] FIG. 2 shows a top plan view of a substrate of the
OLED display of FIG. 1.
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[0062] Referring to FIG. 1 and FIG. 2, the substrate 10 has
a rectangular shape with a pair of long edges and a pair of
short edges. The wire and sealing region A20 is located
peripherally outward from the four edges of the display
region A10. In the wire and sealing region A20, the first
adhering layer 31, the conductive adhering layer 33, and the
second adhering layer 32 are located.

[0063] In addition, the pad region A30 is located at one of
the edges of the substrate 10 at the peripherally outward side
of the wire and sealing region A20. Although FIG. 2 illus-
trates that the pad region A30 is located at the lower long side
of the substrate 10, the location of the pad region A30 is not
limited thereto.

[0064] A first pad 35 connected with the common power
line 41 of the display unit 40 and a second pad 36 connected
with the common electrode 42 of the display unit 40 are
located in the wire and sealing region A20. The first pad 35
and the second pad 36 are formed at four wire and sealing
regions A20, and the first pad 35 and the second pad 36 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,
groups of the first pad 35 and groups of the second pad 36 may
alternate

[0065] In FIG. 2, the second pad 36 is shown with a dot
pattern and the first pad 35 is shown without a dot pattern in
order to distinguish between the first pad 35 and the second
pad 36. Among a plurality of first pads 35, a first pad 35
located at the long side of the substrate 10 is electrically
connected with the first common power line and a first pad 35
located at the short side of the substrate 10 is electrically
connected with the second common power line. However,
while FIG. 2 exemplarily shows the locations and the number
of first and second pads 35 and 36, FIG. 2 is not restrictive.

[0066] The first pad 35 and the second pad 36 are formed at
the positions corresponding to the conductive adhering layer
33 among the wire and sealing region A20. The conductive
adhering layer 33 is conductive in only the thickness direction
(z-axis direction of the drawing) and not in other directions.
Accordingly, the first pad 35 and the second pad 36 are not
short-circuited even though one conductive adhering layer 33
contacts both of the first pad 35 and the second pad 36.

[0067] Inaddition, a conductive adhering layer having con-
ductivity in all directions can be used. In this case, the con-
ductive adhering layer is formed to include a first conductive
adhering layer (not shown) positioned in correspondence to
the first pad 35 and a second conductive adhering layer (not
shown) corresponding to the second pad 36. Here, the first
conductive adhering layer and the second conductive adher-
ing layer are positioned with a predetermined distance ther-
ebetween so as to prevent short-circuiting.

[0068] FIG. 3 illustrates a top plan view of an inner surface
of an encapsulation substrate of the organic light emitting
diode (OLED) display shown in FIG. 1. FIG. 4 illustrates a
top plan view of'an outer surface of an encapsulation substrate
of the organic light emitting diode (OLED) display shown in
FIG. 1. FIG. 51is a cross-sectional view taken along the line I-1
of FIG. 4.

[0069] Referring to FIG. 1 to FIG. 5, the encapsulation
substrate 20 is formed with a size such that the encapsulation
substrate 20 covers the display region A10 and the four wire
and sealing regions A20 of the substrate 10. Thus, the pad
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region A30 of the substrate 10 is exposed to the outside
without being overlapped with the encapsulation substrate
20.

[0070] The encapsulation substrate 20 includes a first
through hole 21 for applying an electric signal ofthe common
power line 41 and a second through hole 22 for applying an
electric signal of the common electrode 42. A first conductor
110 is formed below the encapsulation substrate 20, in the
first through hole 21, and above the encapsulation substrate
20. A second conductor 120 is formed below the encapsula-
tion substrate 20, in the second through hole 22, and above the
encapsulation substrate 20.

[0071] The encapsulation substrate 20 includes a compos-
ite member 23 and an insulation member 24 combined to the
outer part of the composite member 23. The composite mem-
ber 23 includes a resin matrix and a plurality of carbon fibers.
The first through hole 21 and the second through hole 22 are
formed on the insulation member 24. The first conductor 110
is formed on the insulation member 24, and the second con-
ductor 120 is formed over the composite member 23 and the
insulation member 24. The first conductor 110 and the second
conductor 120 are positioned with a distance between each
other above and below the encapsulation substrate 20.

[0072] The composite member 23 faces the display 40 and
contacts the first adhering layer 31. The insulation member 24
is fixed to four peripherally outward edges of the composite
member 23 and faces the wire and sealing regions A20 on four
sides. The insulation member 24 can be made with one of
plastic, glass, and a reinforced fiber composite material. The
reinforced fiber can be a glass fiber or an aramid fiber. The
material of the insulation member 24 is not restricted to the
above description.

[0073] The composite member 23 can be provided to have
a thermal expansion coefficient that is very close to the ther-
mal expansion coefficient of the substrate 10 by controlling
the content of the carbon fiber and the resin matrix. Accord-
ingly, when the substrate 10 and the encapsulation substrate
20 are assembled by hardening the first and second adhering
layers 31 and 32 and the conductive adhering layer 33 at a
high temperature, a bending problem caused by the difference
of the thermal expansion coefficients of the two substrates 10
and 20 can be avoided. Also, bending problem during an
environmental reliability test after the OLED display is
assembled may be avoided.

[0074] Thecomposite member 23 has conductivity because
of the carbon fiber. If the encapsulation substrate 20 were to
be configured with the composite member 23 and the first
conductor 110 and the second conductor 120 directly formed
on the composite member 23, the first conductor 110 and the
second conductor 120 would be short-circuited through the
composite member 23. In such a case, before the first con-
ductor 110 and the second conductor 120 are formed on the
composite member 23, another process for forming an insu-
lation layer on the surface of the composite member 23 and
the first and second through holes 21 and 22 would have to be
performed.

[0075] However, according to an exemplary embodiment,
an insulation member 24 is attached to the edge of the com-
posite member 23 and the first conductor 110 is formed on the
insulation member 24 in the organic light emitting diode
(OLED) display 100. In this way, the first conductor 110 and
the second conductor 120 can be insulated without using an
additional insulation means such as the insulation layer. A
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detailed configuration and material of the composite member
23 and the insulation member 24 will be described below.
[0076] The first conductor 110 includes a first inner layer
111 formed inside the insulation member 24, a first connector
112 contacting the first inner layer 111 and filling the first
through hole 21, and a first outer layer 113 contacting the first
connector 112 and being formed outside the insulation mem-
ber 24.

[0077] The second conductor 120 includes a second inner
layer 121 formed inside the insulation member 24 and the
composite member 23, a second connector 122 contacting the
second inner layer 121 and filling the second through hole 22,
and a second outer layer 123 contacting the second connector
122 and being formed outside the insulation member 24.
[0078] The second inner layer 121 covers the display 40
and is formed with a size such that the second inner layer 121
contacts the first adhering layer 31. The second inner layer
121 can be formed with a metal layer having low resistance
and excellent moisture protection, for example, an aluminum
layer, an aluminum alloy layer, a copper layer, or a copper
alloy layer. Also, the second inner layer 121 can be formed
with a metal foil including aluminum or copper.

[0079] The second inner layer 121 is attached to the first
adhering layer 31 to cover and protect the display 40 that is
peripherally inward from the first adhering layer 31. The
second inner layer 121 intercepts penetration of moisture
toward the display 40. The moisture and oxygen may be
initially intercepted by the composite member 23 having a
thick structure, and are subsequently intercepted by the sec-
ond inner layer 121. Therefore, the composite member 23 on
which the second inner layer 121 is formed may provide
air-tightness as high as that of a glass substrate.

[0080] The second inner layer 121 includes a first extended
unit 124 in the insulation member 24 so as to contact the
second connector 122, and also includes a plurality of second
extended units 125 contacting the conductive adhering layer
33 in the insulation member 24 so as to be overlapped on the
second pad 36 of the substrate 10. Hence, the second pad 36
of the substrate 10 is electrically connected to the second
inner layer 121 through the conductive adhering layer 33 and
the second extended unit 125.

[0081] The first inner layer 111 is formed to contact the
conductive adhering layer 33 between the second extended
units 125 of the second inner layer 121. The first inner layer
111 is divided into multiple inner layers, and is overlapped on
the first pad 35 with the conductive adhering layer 33 ther-
ebetween. Therefore, the first pad 35 of the substrate 10 is
electrically connected to the first inner layer 111 through the
conductive adhering layer 33.

[0082] Since the second inner layer 121 is formed on the
composite member 23, the composite member 23 and the
second conductor 120 are electrically connected. Since the
insulation member 24 is insulated from the composite mem-
ber 23 and since the first inner layer 111 and the first and
second extended units 124 and 125 are separated on the
insulation member 24, the first conductor 110 and the second
conductor 120 are not short-circuited.

[0083] The first outer layer 113 and the second outer layer
123 are formed with a gap therebetween and are formed on
the outside of the insulation member 24. The first outer layer
113 is formed to be overlapped on a plurality of the first inner
layers 111, and the second outer layer 123 is formed to contact
the second connector 122. For example, as shown in FIG. 4,
the second outer layer 123 is formed on a part of the edge of
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one long edge of the insulation member 24, and the first outer
layer 113 is formed on other edges of the insulation member
24.

[0084] An external access terminal (not shown) is attached
to the first outer layer 113 and the second outer layer 123.
Therefore, the first outer layer 113 receives a first electric
signal of the common power line 41 from the external access
terminal and transmits it to the first inner layer 111, and the
second outer layer 123 receives a second electric signal of the
common electrode 42 from the external access terminal and
transmits it to the second inner layer 121.

[0085] In this instance, at least one of the width and thick-
ness of the first outer layer 113 is formed to be greater than the
width and thickness of the first inner layer 111. The second
outer layer 123 is formed to have thickness greater than the
thickness of the second inner layer 121. In all cases, the first
inner layer 111 and the second inner layer 121 are formed to
have the same thickness, and the first outer layer 113 and the
second outer layer 123 are formed to have the same thickness
to prevent the generation of steps in the assembly process of
the substrate 10 and the encapsulation substrate 20. The
above-described configuration is applicable to a large organic
light emitting diode (OLED) display with a large current.

[0086] FIG. 6 to FIG. 8 illustrate partial enlarged cross-
sectional views of the organic light emitting diode (OLED)
display according to the exemplary embodiment. FIG. 6
shows the first common power line and the first pad in detail,
and FIG. 7 shows the second common power line and the first
pad in detail. FIG. 8 shows the common electrode and the
second pad in detail.

[0087] Referring to FIG. 6 to FIG. 8, an organic light emit-
ting element 43 and a driving circuit are formed for each pixel
in the display 40. The driving circuit includes at least two thin
film transistors and at least one capacitor. FIG. 6 to FIG. 8
show one thin film transistor 50 and one organic light emitting
element 43 that are positioned on the display 40.

[0088] The thin film transistor 50 includes a semiconductor
layer 51, a gate electrode 52, a source electrode 53, and adrain
electrode 54. The semiconductor layer 51 is formed as a
polycrystalline silicon film, and includes a channel area 511,
asource area 512, and a drain area 513. The channel area 511
is an intrinsic semiconductor not doped with an impurity, and
the source area 512 and the drain area 513 are impurity-doped
impurity semiconductors.

[0089] The gate electrode 52 is disposed on the channel
area 511 of the semiconductor layer 51, interposing a gate
insulating layer 11 therebetween. The source electrode 53 and
the drain electrode 54 are disposed on the gate electrode 52,
interposing an interlayer insulating layer 12 therebetween,
and are respectively connected with the source area 512 and
the drain area 513 through a contact hole formed in the inter-
layer insulating layer 12. A planarization layer 13 is formed
on the source electrode 53 and the drain electrode 54, and a
pixel electrode 44 is formed on the planarizationlayer 13. The
pixel electrode 44 is connected to the drain electrode 54
through a contact hole of the planarization layer 13.

[0090] A pixel definition layer 14 is provided on the pixel
electrode 44 and the planarization layer 13. The pixel defini-
tion layer 14 has a first opening 141 for each pixel, and
exposes a part of the pixel electrode 44. An organic emission
layer 45 is formed on the exposed pixel electrode 44, and a
common electrode 42 is formed on the display 40 to cover the
organic emission layer 45 and the pixel definition layer 14.
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The pixel electrode 44, the organic emission layer 45, and the
common electrode 42 configure the organic light emitting
element 43.

[0091] The pixel electrode 44 may be a hole injection elec-
trode, and the common electrode 42 may be an electron
injection electrode. In this instance, the organic emission
layer 45 is configured with ahole injection layer (HIL), a hole
transport layer (HTL), an emission layer, an electron trans-
portlayer (ETL), and an electron injection layer (EIL) that are
sequentially stacked from the pixel electrode 44. The holes
and the electrons are injected to the organic emission layer 45
from the pixel electrode 44 and the common electrode 42, and
light emits when excitons generated by combining the
injected holes and electrons are changed to a ground state
from an exited state.

[0092] Thepixel electrode 44 is formed to be a transflective
conductive layer, and the common electrode 42 is formed to
be a reflective conductive layer. Light output by the organic
emission layer 45 is reflected by the common electrode 42 and
is output to the outside through the substrate 10. Such a light
emission structure is called a rear light emission type. The
pixel electrode 44 can be made as three layers of ITO/silver
(Ag)1TO, and the common electrode 42 can include one of
silver (Ag), a silver alloy, aluminum (Al), and an aluminum
alloy.

[0093] A first common power line 411 and a second com-
mon power line 412 can be formed in the same layer as one of
the gate electrode 52 and the source/drain electrodes 53 and
54. FIG. 5 shows a case in which the first common power line
411 is formed in the same layer as the source/drain electrode
53 and 54 with the same material, and FIG. 6 shows a case in
which the second common power line 412 is formed in the
same layer as the gate electrode 52 with the same material.

[0094] Referring to FIG. 6 and FIG. 7, ends of the first
common power line 411 and the second common power line
412 are extended to the wire and sealing region A20 periph-
erally outward from the display 40. At least one of the four
insulation layers formed on the display 40 may be extendible
to the wire and sealing region A20. An end of the first com-
mon power line 411 can be covered by the planarization layer
13, and an end of the second common power line 412 can be
covered by the interlayer insulating layer 12 and the pla-
narization layer 13.

[0095] Theplanarization layer 13 has a second opening 131
to expose the end of the first common power line 411, and a
first pad conductive layer 151 is formed on the planarization
layer 13. The first pad conductive layer 151 is electrically
connected to the first common power line 411 through the
second opening 131. The first pad 35 positioned on the long
edge of the substrate 10 can be defined to be the first pad
conductive layer 151.

[0096] Theinterlayer insulating layer 12 and the planariza-
tion layer 13 have a third opening 16 to expose the end of the
second common power line 412, and the second pad conduc-
tive layer 152 is formed on the planarization layer 13. The
second pad conductive layer 152 is electrically connected to
the second common power line 412 through the third opening
16. The first pad 35 positioned on the short edge of the
substrate 10 can be defined to be a second pad conductive
layer 152.

[0097] The first pad conductive layer 151 and the second
pad conductive layer 152 can be formed in the same layer as
the pixel electrode 44 with the same material. Then, the
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manufacturing stages can be reduced since another patterning
process for forming the first and second pad conductive layers
151 and 152 can be omitted.

[0098] Referring to FIG. 8, the common electrode 42 is
positioned peripherally inward from the first adhering layer
31. The second pad 36 is formed to extend from a peripherally
inward side to a peripherally outward side of the first adhering
layer 31 to electrically connect the common electrode 42 and
the conductive adhering layer 33.

[0099] The second pad 36 includes a third pad conductive
layer 153, a fourth pad conductive layer 154, and a fifth pad
conductive layer 155. The third pad conductive layer 153 is
provided at a peripherally inward side of the first adhering
layer 31 and contacts the common electrode 42. The fourth
pad conductive layer 154 is connected to the third pad con-
ductive layer 153 through a fourth opening 132 of the pla-
narization layer 13, and is positioned to extend from a periph-
erally inward side to a peripherally outward side of the first
adhering layer 31. The fifth pad conductive layer 155 is pro-
vided between the conductive adhering layer 33 and the pla-
narization layer 13, and is connected to the fourth pad con-
ductive layer 154 through a fifth opening 133 of the
planarization layer 13.

[0100] The third pad conductive layer 153 and the fifth pad
conductive layer 155 can be formed in the same layer as the
pixel electrode 44 with the same material. The fourth pad
conductive layer 154 is formed in one of the gate electrode 52
and the source/drain electrode 53 and 54 with the same mate-
rial. Therefore, the manufacturing stages can be reduced since
another patterning process for forming the second pad 36 can
be omitted.

[0101] FIG. 8 shows the case in which the fourth pad con-
ductive layer 154 is formed in the same layer as the source/
drain electrodes 53 and 54. The detailed configuration of the
second pad 36 is not restricted to the illustrated embodiment,
and any other configurations available for providing a con-
ductive connection between the common electrode 42 of the
display 40, and the conductive adhering layer 33 of the wire
and sealing region A20 are applicable.

[0102] Therefore, the organic light emitting diode (OLED)
display 100 according to the exemplary embodiment forms
the first conductor 110 and the second conductor 120 on the
encapsulation substrate 20 and applies corresponding electric
signals to the common power line 41 and the common elec-
trode 42. In this instance, since the encapsulation substrate 20
is not formed with only the composite member 23 but is
formed with the combination of the composite member 23
and the insulation member 24, the process for forming the
insulation layer to insulate the first conductor 110 and the
second conductor 120 can be omitted.

[0103] Tt may be difficult to form a through hole in the
composite member 23, because the composite member 23
includes hard carbon fibers. The encapsulation substrate 20
can be easily manufactured by forming the first through hole
21 and the second through hole 22 in the insulation member
24. For example, when the insulation member 24 is manufac-
tured by injection-molding or extrusion-molding plastic, the
holes can be formed together, and when the holes are formed
in the insulation member 24 in a subsequent process, it is very
easy to form the holes in the insulation member 24.

[0104] Also, in the organic light emitting diode (OLED)
display 100 the bonding force of the composite member 23
and the insulation member 24 may be increased and the
thickness of the insulation member 24 may be controlled to be
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the same as the composite member 23 by configuring the
boundary of the composite member 23 and the insulation
member 24 as described below. That is, the encapsulation
substrate 20 is formed to be planar.

[0105] FIG.9and FIG. 10 show top plan views in which the
first conductor and the second conductor of encapsulation
substrate as illustrated in FIG. 3 and FIG. 4) are not shown.
FIG. 11 shows a cross-sectional view with respect to a line
II-1I of FIG. 10.

[0106] Referring to FIG. 9 to FIG. 11, in the organic light
emitting diode (OLED) display 100, the composite member
23 is configured with at least two layered structures with
different sizes. Herein, the term “with different sizes” may
refer to having different areas in the X-Y direction. The
insulation member 24 contacts a side of the composite mem-
ber 23 and has the same thickness as the composite member
23. FIG. 9 to FIG. 11 show the case in which the composite
member 23 is a stacked structure of a first layer 231 and a
second layer 232. However, the number of stacked composite
members 23 is not restricted thereto.

[0107] When the composite member 23 is configured with
the first layer 231 and the second layer 232, the first layer 231
positioned to face the substrate 10 can be formed to be larger
than the second layer 232. In this instance, the second layer
232 is positioned in the center of the first layer 231 so that one
side of the first layer 231 may be exposed with a predeter-
mined width wl (refer to FIG. 11) along the four edges ofthe
composite member 23. The insulation member 24 contacts
one side of the first layer 231, that is, a side of the first layer
231 that is not covered by the second layer 232, and sides of
the second layer 232, and is formed with the same thickness
as the composite member 23.

[0108] Therefore, as shown in FIG. 11, regarding the cross-
sectional view of the encapsulation substrate 20, the bound-
ary of the composite member 23 and the insulation member
24 includes a horizontal side 251 and two vertical sides 252.
The width w3 (refer to FIG. 10) of the insulation member
measured on the outer side of the encapsulation substrate 20
is greater than the width w2 (refer to FIG. 9) of the insulation
member 24 measured on the inside of the encapsulation sub-
strate 20. Accordingly, the widths of the first outer layer 113
(refer to F1G. 4) and the second outer layer 123 (refer to FIG.
4) positioned on the outer side of the insulation member 24
can be substantially increased. The first layer 231 and the
second layer 232 of the composite member 23 can have the
same thickness.

[0109] The composite member 23 provides good mechani-
cal properties because the composite member 23 includes
stiff carbon fibers. Therefore, the composite member 23 may
have a thickness that is less than 1 mm. If the composite
member 23 were to be configured with a single layer, the
boundary of the composite member 23 and the insulation
member 24 would have one vertical side, providing a small
adhering region. As a result, it would be difficult for the
insulation member 24 to be firmly attached to the side of the
composite member 23, and the insulation member 24 of the
composite member 23 may be separated after the encapsula-
tion substrate 20 is manufactured.

[0110] In order to overcome this problem, another process
for increasing the bonding force of the encapsulation sub-
strate 20 such as making the insulation member 24 thicker
than the composite member 23 or covering a part of the
composite member 23 with the insulation member 24 would
be needed.
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[0111] However, since the organic light emitting diode
(OLED) display 100 can increase the bonding force of the
composite member 23 and the insulation member 24 by
increasing the adhering region of the composite member 23
and the insulation member 24, the insulation member 24 can
be formed to have the same thickness as the composite mem-
ber 23, and the composite member 23 is prevented from being
separated from the insulation member 24 after the encapsu-
lation substrate 20 is manufactured. Therefore, the organic
light emitting diode (OLED) display 100 can increase the
accuracy of thickness together with the planarity ofthe encap-
sulation substrate 20.

[0112] Also, when the insulation member 24 is formed to
be thicker than the composite member 23 or a part of the
composite member 23 is covered with the insulation member
24, the substrate 10 and the encapsulation substrate 20 may be
bent when they are assembled. The organic light emitting
diode (OLED) display 100 according to the exemplary
embodiment avoids the above-noted problem, since the
encapsulation substrate 20 is formed to be planar.

[0113] The composite member 23 includes the first layer
231 including a resin matrix and carbon fibers and the second
layer 232 including a resin matrix and carbon fibers and
having a size that is less than that of the first layer 231. The
first layer 231 and the second layer 232 are stacked while
controlling their centers. The first layer 231 and the second
layer 232 are pressure-baked by using a hot plate. When a part
of the injected mold is applied with the hot plate, resin is
injected to the edge of the composite member 23 in the
extruded mold thereby simultaneously extruding molding the
composite member 23 and the insulation member 24.

[0114] Inaddition, the insulation member 24 can be formed
with a reinforced fiber composite material. The reinforced
fiber may be a glass fiber or an aramid fiber. In this case, the
insulation member 24 can be configured with at least a two-
layered structure with different sizes in a like manner of the
composite member 23. The structure will be described in
detail in the second exemplary embodiment and the third
exemplary embodiment.

[0115] FIG. 12 shows atop plan view of an enlarged part of
a composite member in an organic light emitting diode
(OLED) display shown in FIG. 1.

[0116] Referring to FIG. 12, the composite member 23 is
made of a carbon composite material including a resin matrix
26 and a plurality of carbon fibers 27. The composite member
23 may have a structure in which the carbon fibers 27 are
saturated in the resin matrix 26.

[0117] The carbon fiber 27 has a lower thermal expansion
coefficient than the substrate 10. Particularly, the thermal
expansion coefficient in the length direction of the carbon
fiber 27 has a negative (-) value. On the other hand, the resin
matrix 26 has a higher thermal expansion coefficient than the
substrate 10. Thus, the thermal expansion coefficient of the
composite member 23 can be controlled by controlling the
amount of the carbon fibers 27 and the amount of the resin
matrix 26.

[0118] That is, when manufacturing the composite member
23 by compounding the carbon fibers 27 and the resin matrix
26, the thermal expansion coefficient of the composite mem-
ber 23 may be controlled to be equivalent or similar to that of
the substrate 10 by controlling a ratio of the resin matrix 26
and the carbon fibers 27.

[0119] The carbon fibers 27 do not absorb moisture.
Accordingly, the carbon fibers 27 increase the waterproofing
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ability of the composite member 23. In addition, the compos-
ite member 23 including the carbon fibers 27 has excellent
mechanical properties so that high mechanical strength can
be provided with a small thickness. Therefore, the entire
thickness of the organic light emitting diode (OLED) display
100 can be reduced. Also, the thermal expansion of the first
inner layer 111 (refer to FIG. 3) and the second inner layer
121 (refer to FIG. 3) of the composite member 23 is sup-
pressed.

[0120] The plurality of carbon fibers 27 are arranged to
cross each other. For example, the carbon fibers 27 may be
woven with wefts and warps. Although FIG. 12 shows the
carbon fibers 27 perpendicularly crossing each other, the
present invention is not limited to the example shown in FIG.
12, and the carbon fibers 27 may cross each other at prede-
termined angles other than a right angle. According to the
configuration described above, the composite member 23 can
have a low thermal expansion coefficient throughout the
region and the durability of the composite member 23 can be
increased.

[0121] As an exemplary variation, FIG. 13 illustrates an
exploded perspective view of the composite member of the
OLED display of FIG. 1.

[0122] Referring to FIG. 13, the first layer 231 and the
second layer 232 of the composite member 230 are config-
ured as a plurality of sheets. For example, the first layer 231
may have a stacking structure of the first sheet S10 and the
second sheet S20, and the second layer 232 may have a
stacking structure of the third sheet S30 and the fourth sheet
S40. The sheets S10, S20, S30, and S40 include a resin matrix
26 and a plurality of carbon fibers 271, 272, 273, and 274.
[0123] The carbon fibers 271 and 274 of the first sheet S10
and the fourth sheet S40 may be arranged in the first direction,
and the carbon fibers 272 and 273 of the second sheet S20 and
the third sheet S30 may be arranged in the second direction.
The first direction and the second direction may or may not
perpendicularly cross each other. FIG. 13 exemplarily illus-
trates that the first direction and the second direction perpen-
dicularly cross each other. When a plurality of carbon fibers
271,272,273, and 274 are disposed as above, distortion of the
composite member 230 is suppressed to thus increase the
planarity of the composite member 230.

[0124] Inorder to control the thermal expansion coefficient
of the composite member 230, an angle formed by an arrange-
ment direction of the carbon fibers 271 and 274 in the first
sheet S10 and the fourth sheet S40 and the arrangement
direction of the carbon fibers 272 and 273 in the second sheet
S20 and the third sheet S30 may be set in various ways. The
thermal expansion coefficients of the sheets S10, S20, S30,
and S40 can be easily controlled by controlling the amount of
the resin matrix 26 and the carbon fibers 271, 272, 273, and
274 included in the sheets S10, $20, S30, and S40.

[0125] FIG. 14 shows a cross-sectional view of an encap-
sulation substrate in an organic light emitting diode (OLED)
display according to a second exemplary embodiment, and
FIG. 15 shows an exploded perspective view of an insulation
member shown in FIG. 14. For better understanding and ease
of description, the first conductor and the second conductor
are not illustrated in F1G. 14, and the first through hole and the
second through hole are omitted in FIG. 15.

[0126] Referring to FIG. 14 and FIG. 15, the organic light
emitting diode (OLED) display according to another exem-
plary embodiment has the same configuration as the exem-
plary variation (refer to FIG. 13) according to the exemplary
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embodiment of FIGS. 1-13, except that an insulation member
240 is manufactured with a reinforced fiber composite mate-
rial and is formed with a stack structure of at least two layers.
The same members as the exemplary variation of the exem-
plary embodiment of FIGS. 1-13 will have the same reference
numerals.

[0127] The insulation member 240 is configured by stack-
ing a third layer 241 of the insulation member 240 contacting
aside of the first layer 231 of the composite member 230, that
is, a side of the first layer 231 that is not covered by the second
layer 232 of the composite member 230, and a fourth layer
242 of the insulation member 240 contacting a side of the
second layer 232 of the composite member 230. The third
layer 241 of the insulation member 240 has the same thick-
ness as the sum of the thickness of the first sheet S10 and the
second sheet S20 of the first layer of the composite member
230, and the fourth layer 242 has the same thickness as the
sum of the thickness of the third sheet S30 and the fourth sheet
S40. The fourth layer 242 is formed to be wider than the third
layer 241.

[0128] The third layer 241 and the fourth layer 242 respec-
tively include a resin matrix 28 and a plurality of reinforced
fibers 291 and 292. The reinforced fiber 291 of the third layer
241 can be arranged in a first direction, and the reinforced
fiber 292 of the fourth layer 242 can be arranged in a second
direction. The first direction may or may not be perpendicular
to the second direction. FIG. 15 shows the case in which the
first direction is perpendicular to the second direction.
[0129] A encapsulation substrate 210 can be manufactured
by arranging the first layer 231 of the composite member 230
and the third layer 241 of the insulation member 240 in
parallel, providing the second layer 232 of the composite
member and the fourth layer 242 of the insulation member
240 in parallel thereon, and pressure-baking the four layers by
using a hot plate. In this instance, the reinforced fiber 291 of
the third layer 241 is provided to cross the reinforced fiber 292
of the fourth layer 242, thereby preventing the insulation
member 240 from being bent in a specific direction after the
encapsulation substrate 210 is manufactured and increasing
planarity of the encapsulation substrate 210.

[0130] FIG. 16 shows a cross-sectional view of an encap-
sulation substrate in an organic light emitting diode (OLED)
display according to another exemplary embodiment, and
FIG. 17 shows an exploded perspective view of the insulation
member shown in FIG. 16. For better understanding and ease
of description, the first conductor and the second conductor
are not illustrated in F1G. 16, and the first through hole and the
second through hole are not shown in FIG. 17.

[0131] Referring to FIG. 16 and FI1G. 17, the organic light
emitting diode (OLED) display according to this exemplary
embodiment has the same configuration as the organic light
emitting diode (OLED) display according to the exemplary
embodiment of FIGS. 14-15 except that the third layer and the
fourth layer of the insulation member are stacked with a
plurality of sheets. The same members as the exemplary
embodiment of FIGS. 14-15 will be given the same reference
numerals.

[0132] The third layer 241 of an insulation member 243 is
formed by stacking the fifth sheet S50 and the sixth sheet S60,
and the fourth layer 242 is formed by stacking the seventh
sheet S70 and the eighth sheet S80. The respective sheets S50,
S60, S70, and S80 include a resin matrix 28 and a plurality of
reinforced fibers 275, 276, 277, and 278. The fifth to eighth
sheets S50, S60, S70, and S80 of the insulation member 243
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have the same thickness as the first to fourth sheets S10, S20,
S30, and S40 of the composite member 230, and their sides
contact each other.

[0133] The reinforced fibers 275 and 278 of the fifth sheet
S50 and the eighth sheet S80 may be arranged in a first
direction, and the reinforced fibers 276 and 277 of the sixth
sheet S60 and the seventh sheet S70 may be arranged in a
second direction. The first direction may be or may not be
perpendicular to the second direction. FIG. 17 shows the case
in which the first direction is perpendicular to the second
direction.

[0134] Particularly, the arrangement direction of the rein-
forced fibers 275 and 276 of the fifth sheet S50 and the sixth
sheet S60 may correspond to the arrangement direction of the
carbon fibers 271 and 272 of the first sheet S10 and the second
sheet S20, and the arrangement direction of the reinforced
fibers 277 and 278 of the seventh sheet S70 and the eighth
sheet S80 may correspond to the arrangement direction of the
carbon fibers 273 and 274 of the third sheet S30 and the fourth
sheet S40. Then, the composite member 230 and the insula-
tion member 243 are prevented from being bent in a specific
direction after the encapsulation substrate 220 is manufac-
tured, thereby increasing planarity of the encapsulation sub-
strate 220.

[0135] FIG. 18 shows a cross-sectional view of an organic
light emitting diode (OLED) display according to another
exemplary embodiment, and FIG. 19 shows a partial enlarged
view of an organic light emitting diode (OLED) display
shown in FIG. 18.

[0136] Referring to FIG. 18 and FIG. 19, the organic light
emitting diode (OLED) display 700 according to this exem-
plary embodiment has the same configuration as one of the
organic light emitting diode (OLED) display according to the
previous embodiments, except the configuration in which the
second pad is omitted and the second inner layer 121 formed
on the encapsulation substrate 20 contacts a common elec-
trode 420. F1G. 18 shows the configuration of the exemplary
embodiment of FIGS. 1-13 as a basic configuration, and the
same members as the exemplary embodiment of FIGS. 1-13
have the same reference numerals.

[0137] In the display region A10, the common electrode
420 has a protruded and depressed structure, that is, a plural-
ity of protrusions 421 that are attached to the second inner
layer 121 formed on the encapsulation substrate 20. There-
fore, the common electrode 420 does not pass through the
conductive adhering layer 33 but is directly connected to the
second conductor 120 to receive the second electric signal.
[0138] The protruded and depressed structure of the com-
mon electrode 420 can be provided by a spacer 17. For
example, a plurality of spacers 17 may be formed on the pixel
definition layer 14, and the common electrode 420 may be
formed over the display region A10 while covering the spac-
ers 17. The common electrode 420 is closely attached to the
second inner layer 121 and is electrically connected to the
second conductor 120 when the substrate 10 and the encap-
sulation substrate 20 are attached in a pressurized condition.
[0139] In the organic light emitting diode (OLED) display
700 according to the this exemplary embodiment, the first pad
for applying the first electric signal of the common power line
41 is positioned in the wire and sealing region A20 of the
substrate 10. The second inner layer 121 formed on the encap-
sulation substrate 20 does not include a plurality of the second
extended units that are extended to the second pad in the
exemplary embodiment of FIGS. 1-13.
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[0140] 1In all of the exemplary embodiments described
herein, the organic light emitting diode (OLED) display can
have a planarization film (not shown) between the first inner
layer 111 and the second inner layer 121 and between the first
outer layer 113 and the second outer layer 123. In this case,
the inner side and the outer side of the encapsulation substrate
20 are formed to be substantially planar. In this instance, the
planarization film is formed with an insulation material to
insulate the first conductor 110 from the second conductor
120.

[0141] By way of summation and review, the function of
the display unit including a plurality of organic light emitting
elements may deteriorate due to penetration of external mois-
ture and oxygen such that a technology for sealing the display
unit to suppress the penetration of external moisture and
oxygenis desirable. The described technology has been made
in an effort to provide a display device and an organic light
emitting diode (OLED) display for improving a sealing func-
tion of a display device. The organic light emitting diode
(OLED) display according to the described embodiments
may enhance a sealing function of the display unit and may
increase the luminance uniformity while realizing a large-
sized display unit, and may also simplify the entire structure
and the manufacturing process by a reduction of the number
of parts. Also, a bonding force of the composite member and
the insulation member configuring the encapsulation sub-
strate may increased, and a flat encapsulation substrate may
be manufactured.

[0142] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A display device comprising:

a display substrate;

a display disposed on the display substrate;

an encapsulation substrate affixed to the display substrate
by an adhering layer surrounding the display, the encap-
sulation substrate including a composite member
including a resin matrix and a plurality of carbon fibers,
and an insulation member coupled to an edge of the
composite member and including at least one through
hole;

a metal layer positioned on a side of the encapsulation
substrate facing the display substrate; and

a conductive connector filling the through hole and con-
tacting the metal layer, wherein

the composite member is stacked with at least two layers
having different sizes, and the insulation member con-
tacts sides of the at least two layers and has a same
thickness as the composite member.

2. The display device of claim 1, wherein

the carbon fibers cross each other in the resin matrix.

3. The display device of claim 1, wherein

the composite member includes a first layer and a second
layer having different sizes,

the first layer and the second layer of the composite mem-
ber are configured with a plurality of sheets, and

the sheets each include the resin matrix and the plurality of
carbon fibers.
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4. The display device of claim 3, wherein

carbon fibers disposed in at least one of the plurality of
sheets and carbon fibers disposed in at least another one
of the plurality of sheets cross each other.

5. The display device of claim 4, wherein

the insulation member includes a third layer that contacts
the first layer of the composite member and that is in
parallel with the first layer and a fourth layer that con-
tacts the second layer of the composite member and that
is parallel with the second layer, and

the third layer and the fourth layer respectively of the
insulation member include a resin matrix and a plurality
of reinforced fibers.

6. The display device of claim 5, wherein

reinforced fibers disposed in the third layer of the insula-
tion member and reinforced fibers disposed in the fourth
layer of the insulation member cross each other.

7. The display device of claim 5, wherein

the third layer and the fourth layer of the insulation member
are configured with a plurality of sheets,

the sheets each include a resin matrix and a plurality of
reinforced fibers, and

reinforced fibers disposed in at least one of the plurality of
sheets and reinforced fibers disposed in at least another
one of the plurality of sheets cross each other.

8. The display device of claim 1, wherein

the insulation member includes one of plastic, glass, and a
reinforced fiber composite material, and

reinforced fiber of the reinforced fiber composite material
includes one of a glass fiber and an aramid fiber.

9. The display device of claim 1, wherein

the insulation member has a first through hole and a second
through hole, and

the display device further includes:

a first conductor disposed over an inner side and an outer
side of the encapsulation substrate and through the first
through hole, the first conductor being for receiving a
first electric signal; and

a second conductor disposed over an inner side and an
outer side of the encapsulation substrate and through the
second through hole, the second conductor being for
receiving a second electric signal.

10. An organic light emitting diode (OLED) display com-

prising:

a display substrate;

a display disposed on the display substrate and including a
common power line and a common electrode;

an encapsulation substrate attached to the display substrate
by an adhering layer surrounding the display, the encap-
sulation substrate including a composite member
including a resin matrix and a plurality of carbon fibers,
and an insulation member coupled to an edge of the
composite member and forming a first through hole and
a second through hole;

a first conductor on an inner side and an outer side of the
encapsulation substrate and through the first through
hole, the first conductor being for supplying a first elec-
tric signal to the common power line; and

a second conductor an inner side and an outer side of the
encapsulation substrate and through the second through
hole, the second conductor being for supplying a second
electric signal to the common electrode, wherein

the composite member is stacked with at least two layers
having different sizes, and the insulation member con-
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tacts sides of the at least two layers and has a same
thickness as the composite member.

11. The OLED display of claim 10, further comprising:

a pad positioned peripherally outward from the display,
and including a first pad connected to the common
power line and a second pad connected to the common
electrode; and

a conductive adhering layer positioned between the first
pad and the first conductor and between the second pad
and the second conductor.

12. The OLED display of claim 11, wherein

the common power line includes a first common power line
and a second common power line crossing each other,
and

the first pad and the second pad are alternately and repeat-
edly disposed in a direction of the substrate.

13. The OLED display of claim 11, wherein

the conductive adhering layer has electrical conductivity in
a thickness direction, and has an insulation characteris-
tic in a direction other than the thickness direction.

14. The OLED display of claim 10, further including

a first pad positioned on an outer part of the display and
connected to the common power line, and a conductive
adhering layer positioned between the first pad and the
first conductor, wherein

the second conductor is attached to the common electrode.

15. The OLED display of claim 14, further including

aplurality of spacers positioned on the bottom of the com-
mon electrode in the display, wherein

the common electrode has a protrusion corresponding to
the spacer.

16. The OLED display of claim 10, wherein

the first conductor includes a first inner layer on an inner
part of the insulation member, a first connector filling in
the first through hole, and a first outer layer on an outer
part of the insulation member, and

the second conductor includes a second inner layer over an
inner part of the insulation member and an inner part of
the composite member, a second connector filling in the
second through hole, and a second outer layer on an
outer part of the insulation member.
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17. The OLED display of claim 16, wherein

the second inner layer contacts the adhering layer and faces
the display, and

the first inner layer is positioned to be separate from the
second inner layer on the outer part of the second inner
layer.

18. The OLED display of claim 17, wherein

the second inner layer includes a metal foil including alu-
minum or copper.

19. The OLED display of 10, wherein

the composite member includes a first layer and a second
layer with different sizes,

the first layer and the second layer of the composite mem-
ber are configured with a plurality of sheets, and

the sheets each include the resin matrix and the plurality of
carbon fibers.

20. The OLED display of claim 19, wherein

carbon fibers disposed in at least one of the plurality of
sheets and carbon fibers disposed in at least another one
the plurality of sheets cross each other.

21. The OLED display of claim 20, wherein

the insulation member includes a third layer that contacts
the first layer and that is parallel with the first layer, and
a fourth layer that contacts the second layer and that is
parallel with the second layer, and

the third layer and the fourth layer of the insulating member
each include a resin matrix and a plurality of reinforced
fibers.

22. The OLED display of claim 21, wherein

reinforced fibers disposed in the third layer of the insulat-
ing member and reinforced fibers disposed in the fourth
layer of the insulating member cross each other.

23. The OLED display of claim 21, wherein

the third layer and the fourth layer of the insulation member
are configured with a plurality of sheets,

the sheets each include a resin matrix and a plurality of
reinforced fibers, and

reinforced fibers disposed in at least one of the plurality of
sheets and reinforced fibers disposed in at least another
one of the plurality of sheets cross each other.

L T
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