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(57) ABSTRACT

A display device includes: a display substrate; a display unit
formed on the display substrate and a sealing substrate affixed
to the display substrate by an adhering layer that surrounds
the display unit. The sealing substrate includes a composite
member including a resin and a plurality of carbon fibers and
an insulating member attached to the composite member. The
insulating member includes a through hole. A metal film is
disposed at one side of the sealing substrate, facing the dis-
play substrate; and a conductive connection portion contact
the metal film through the through hole.
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DISPLAY DEVICE AND ORGANIC LIGHT

EMITTING DIODE DISPLAY
BACKGROUND
[0001] 1.Field
[0002] 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. In addition, the described technology relates gener-
ally to a sealing substrate that seals a display unit.

[0003] 2. Description of the Related Art

[0004] A display device includes a self-emissive organic
light emitting diode (OLED) display formed in a plate shape.
The OLED display is provided with an organic light emitting
element that emits light to display an image.

[0005] 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
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0006] According to an embodiment, there is provided a
display device including: a display substrate, a display unit
disposed on the display substrate, a sealing substrate affixed
to the display substrate by an adhering layer that surrounds
the display unit, the sealing substrate including a composite
member including a resin and a plurality of carbon fibers and
an insulating member affixed to the composite member, the
insulating member including at least one through hole, a
metal film disposed at one side of the sealing substrate, facing
the display substrate, and a conductive connection portion
contacting the metal film through at least one through hole.
[0007] The carbon fibers may cross each other in the resin.
[0008] The composite member may include a plurality of
layers, each of the plurality of layers including a resin and a
plurality of carbon fibers, wherein a plurality of carbon fibers
arranged in at least one of the plurality of layers and a plural-
ity of carbon fibers arranged in at least another layer among
the plurality of layers cross each other.

[0009] The insulating member may be affixed to the com-
posite member at a peripherally outward side of at least three
peripheral edges of the composite member. The at least one
through hole may include a plurality of first through holes
through the insulating member. The composite member may
include a plurality of second through holes.

[0010] The display device may further include a first con-
ductive portion extending between inner and outer sides of
the insulating member through the plurality of first through
holes and receiving a first electric signal, and a second con-
ductive portion extending between inner and outer sides of
the composite member through the plurality of second
through holes and receiving a second electric signal.

[0011] The insulating member may be affixed to the com-
posite member at a peripherally outward side of all peripheral
edges of the composite member. The at least one through hole
may include a plurality of first through holes and a plurality of
second through holes.

[0012] The display device may further include a first con-
ductive portion extending between inner and outer sides of
the insulating member through the plurality of first through
holes and receiving a first electric signal, and a second con-
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ductive portion extending between an inner side of the insu-
lating member, an inner side of the composite member, and an
outer side of the insulating member through the plurality of
second through holes and receiving a second electric signal.
[0013] The composite member may include a protrusion at
a side surface that faces the insulating member, and the insu-
lating member may include a groove receiving the protrusion.
[0014] The composite member may include a plurality of
protruding portions spaced apart from each other at a side
surface facing the insulating member, and the insulating
member may include a plurality of recess portions receiving
the protruding portions.

[0015] Theinsulating member further may include an insu-
lating plate covering an external surface of the composite
member.

[0016] The insulating member further may include a pro-
tection portion that protectively covers the adhering layer and
a side surface of the display substrate.

[0017] The insulating member may be a plastic injection
molded material.

[0018] Theinsulating member may include a negative ther-
mal expansion filler.

[0019] The metal film may include at least one of an alu-
minum film, an aluminum alloy film, a copper film, and a
copper alloy film.

[0020] According to an embodiment, there is provided an
organic light emitting diode (OLED) display including a dis-
play substrate, adisplay unit disposed on the display substrate
and including a common power line and a common electrode,
a sealing substrate affixed to the display substrate by at least
one adhering layer that surrounds the display unit, the sealing
substrate including first and second through holes, a first
conductive portion disposed on inner and outer sides of the
sealing substrate and extending through the first through
holes, the first conductive portion supplying a first electric
signal to the common power line, and a second conductive
portion disposed on the inner and outer sides of the sealing
substrate and extending through the second through holes, the
second conductive portion supplying a second electric signal
to the common electrode, wherein the sealing substrate
includes, a composite member including a resin and a plural-
ity of carbon fibers, and an insulating member attached to the
composite member and including at least one through hole
among the first and second through holes.

[0021] The OLED display may further include a pad unit
disposed peripherally outward from the display unit, and
including a first pad connected with the common power line
and a second pad connected with the common electrode, and
a conductive adhering layer disposed between the first pad
and the first conductive portion and between the second pad
and the second conductive portion.

[0022] The common power line may include a first com-
mon power line and a second common power line that cross
each other, and wherein the pad unit includes a plurality of the
first pad and the second pad iteratively alternated along one
direction of the display substrate.

[0023] The conductive adhering layer may be electrically
conductive in the thickness direction and electrically insulat-
ing in directions other than the thickness direction.

[0024] The OLED display may further include a first pad
disposed at an outer side of the display unit and a conductive
adhering layer disposed between the first pad and the first
conductive portion. The second conductive portion may be
directly attached to the common electrode.
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[0025] The OLED display may further include a plurality
of spacers disposed at a lower portion of the common elec-
trode. The common electrode may include protruding por-
tions corresponding to the spacers and contacting the second
conductive portion.

[0026] The insulating member may be attached to the com-
posite member at peripherally outward sides of at least three
peripheral edges of the composite member, and wherein the
insulating member includes the plurality of first through
holes, and the composite member includes the plurality of
second through holes.

[0027] Thefirst conductive portion may include a first inner
layer disposed at the inner side of the insulating member, a
first connection portion extending through the first through
hole, and a first outer layer disposed at the outer side of the
insulating member. The second conductive portion may
include a second inner layer formed at the inner side of the
composite member, a second connection portion filled in the
second through hole, and a second outer layer formed at the
outer side of the composite member.

[0028] The insulating member may be attached to the com-
posite member at a peripherally outward side of the edges of
the composite member. The insulating member may include
the first and second through holes.

[0029] The first conductive portion may include a first inner
layer at the inner side of the insulating member, a first con-
nection portion that fills the first through hole, and a first outer
layer at the outer side of the insulating member. The second
conductive portion may include a second inner layer at the
inner side of the insulating member and the inner side of the
composite member, a second connection portion that fills the
second through hole, and a second outer layer at the outer side
of the insulating member.

[0030] The second inner layer may include a metal foil
having an oxide film formed by anodizing at one side thereof,
facing the composite member.

[0031] The insulating member may be made of a plastic
injection molded material.

[0032] Theinsulating member may include a negative ther-
mal expansion filler.

[0033] The composite member may include a protrusion at
a side surface thereof, facing the insulating member. The
insulating member may include a groove that receives the
protrusion.

[0034] The composite member may include a plurality of
protruding portions spaced apart from each other at a side
surface, facing the insulating member and the insulating
member may include recess portions receiving the protruding
portions.

[0035] The insulating member may further include an insu-
lating plate covering an external surface of the composite
member.

[0036] The insulating member may further include a pro-
tection portion covering the adhering layer and the display
substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The above and other features and advantages will
become more apparent to those of ordinary skill in the art by
describing in detail exemplary embodiments with reference
to the attached drawings, in which:

[0038] FIG. 1 illustrates a schematic cross-sectional view
of an organic light emitting diode (OLED) display according
to an exemplary embodiment.
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[0039] FIG. 2 illustrates a top plan view of a substrate of the
OLED display of FIG. 1.

[0040] FIG. 3 illustrates a top plan view of a sealing sub-
strate of the OLED display of FIG. 1.

[0041] FIG. 4 illustrates a top plan view of an external
surface of the sealing substrate of the OLED display of FIG.
1.

[0042] FIG. 5 to FIG. 7 illustrate partially enlarged cross-
sectional views of the OLED display according to the exem-
plary embodiment of FIG. 1.

[0043] FIG. 8 illustrates a partially enlarged top plan view
of'a composite member of the OLED display of FIG. 1.
[0044] FIG. 9 relates to an exemplary variation of FIG. 8,
illustrating an exploded perspective view of the composite
member of the OLED display of FIG. 1.

[0045] FIG. 10 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0046] FIG.11 illustrates atop plan view of aninner surface
of a sealing substrate of the OLED display of FIG. 10.
[0047] FIG.12 illustrates atop plan view of an outer surface
of the sealing substrate of the OLED display FIG. 10.
[0048] FIG. 13 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0049] FIG. 14 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0050] FIG.15illustrates atop plan view of an outer surface
of a sealing substrate of an OLED display according to
another exemplary embodiment.

[0051] FIG. 16 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0052] FIG. 17 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0053] FIG. 18 illustrates a partially enlarged view of the
OLED display of FIG. 17.

DETAILED DESCRIPTION

[0054] Korean Patent Application No. 10-2010-0073513,
filed on Jul. 29, 2010, in the Korean Intellectual Property
Office, and entitled: “Display Device and Organic Light
Emitting Diode Display,” is incorporated by reference herein
in its entirety.

[0055] 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.
[0056] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will also be understood that when a layer
is referred to as being “between” two layers, it can be the only
layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.
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[0057] Herein, unless otherwise specified, terms such as
“conductive” and “insulating” refer to electrical conductivity
and insulation.

[0058] 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 ofthe Z-axis shownin FIGS.1,10,13-14 and 16-17). 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.
2-4,11, 12, and 15).

[0059] FIG. 1 illustrates a schematic cross-sectional view
of an organic light emitting diode (OLED) display according
to a first exemplary embodiment.

[0060] Referring to FIG. 1, an OLED display 100 accord-
ing to the first exemplary embodiment includes a substrate 10,
a display unit 40 formed in the substrate 10, and a sealing
substrate 20 fixed to the substrate 10 by adhering layers 31
and 32 surrounding the display unit 40. The substrate 10
includes a display area A10, where the display unit 40 is
located, and a non-display area peripherally outward from the
display area A10. The non-display area may be divided into
wires, a sealing area A20, and a pad area A30.

[0061] The display unit 40 includes a plurality of pixels,
and an organic light emitting element 43 and a driving circuit
are formed in each pixel (see, for example, FIGS. 5to 7). The
organic light emitting element 43 includes a pixel electrode
44, an organic emission layer 45, and a common electrode 42.
The driving circuit is formed of at least two thin film transis-
tors including a switching thin film transistor and a driving
thin film transistor 51, and at least one capacitor.

[0062] 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 51. 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.

[0063] A detailed description of the display unit 40 will be
described below. FIG. 1 schematically illustrates the display
unit 40 where the common power line 41 and the common
electrode 42 are formed.

[0064] The adhering layers 31, 32 include a first adhering
layer 31 surrounding the display unit 40 and a second adher-
ing layer 32 located externally or peripherally outward from
the first adhering layer 31. In addition, 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 be non-conductive, and
may include an inorganic material, such as a glass frit, and a
resin. The resin may include a thermosetting resin, such as,
for example, an epoxy resin, polyurethane resin, phenol resin,
melamine resin, and unsaturated polyester resin. Meanwhile,
the material of the first adhering layer 31 and the second
adhering layer is not limited thereto, so far as the material can
seal or affix the substrate 10 and the sealing substrate 20. In
addition, a moisture absorbing filler (not shown) may be
formed between the substrate 10 and the sealing substrate 20
at a location peripherally inward from the first adhering layer
31.
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[0065] Intheabove-stated 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
area A30. The common power line 41 is connected with a first
conductive portion 110 formed in the sealing substrate 20 and
receives a first electric signal therefrom, and the common
electrode 42 is connected with a second conductive portion
120 formed in the sealing substrate 20 and receives a second
electric signal therefrom.

[0066] Thus, the OLED display 100 can evenly apply the
corresponding electric signal to the common power line 41
and the common electrode 42 without forming the pad areas
A30 at four edges (up, down, right, and left) of the substrate
10, while providing a large-sized display unit 40. As a result,
the entire structure and the manufacturing process of the
OLED display 100 can be simplified while providing a large-
sized display unit 40 in which luminance non-uniformity may
be prevented.

[0067] FIG. 2 illustrates a top plan view of a substrate of the
OLED display of FIG. 1.

[0068] Referring to FIG. 1 and FIG. 2, a substrate 10 may
be rectangular shaped with a pair of long sides and a pair of
short sides. The wires and sealing areas A20 may be located
peripherally outward from the four edges of the display area
A10. In the wires and the sealing area A20, the first adhering
layer 31, the conductive adhering layer 33, and the second
adhering layer 32 may be located.

[0069] In addition, the pad area A30 may be located at one
of'the edges of the substrate 10 peripherally outward from the
wires and the sealing area A20. Although FIG. 2 illustrates
that the pad area A30 is located at the lower long side of the
substrate 10, the location of the pad area A30 is not limited
thereto.

[0070] A first pad 35 electrically connected with the com-
mon power line 41 of the display unit 40 and a second pad 36
electrically connected with the common electrode 42 of the
display unit 40 may be located in the wires and sealing area
A20. A plurality of first pads 35 and second pads 36 may be
formed at the four wires and sealing areas A20, and the first
pads 35 and the second pads 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.

[0071] InFIG. 2, the second pad 36 is illustrated with a dot
pattern and the first pad 35 is illustrated without a dot pattern
in order to distinguish between the first pad 35 and the second
pad 36. Among the plurality of first pads 35, first pads 35 that
are located at the long side of the substrate 10 may be elec-
trically connected with the first common power line, and first
pads 35 located at the short side of the substrate 10 may be
electrically connected with the second common power line.
However, FIG. 2 exemplarily shows the locations and the
number of first and second pads 35 and 36, and the illustrated
locations and numbers are not restrictive.

[0072] The first pad 35 and the second pad 36 are formed at
locations corresponding to the conductive adhering layer 33
in the wire and sealing area A20. The conductive adhering
layer 33 may be provided to be conductive only in the thick-
ness direction (z-axis direction of the drawing) and non-
conductive in directions other than the thickness direction.
Accordingly, a short circuit between the first pad 35 and the
second pad 36 may be avoided even though one conductive
adhering layer 33 contacts both the first pad 35 and the second
pad 36.
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[0073] A conductive adhering layer 33 having conductivity
in all directions may be used. In this case, the conductive
adhering layer 33 may be divided into a first conductive
adhering layer (not shown) located corresponding to the first
pad and a second conductive adhering layer (not shown)
located corresponding to the second pad. In this case, the first
conductive adhering layer and the second conductive adher-
ing layer may be separated from each other with a predeter-
mined distance in order to prevent short-circuit therebetween.
[0074] FIG. 3 and FIG. 4 illustrate top plan views of inner
and outer surfaces of the sealing substrate in the OLED dis-
play of FIG. 1.

[0075] Referring to FIG. 1 to FIG. 4, the sealing substrate
20 may be formed in a size that covers the display area A10
and the four wires and sealing areas A20. Thus, the pad area
A30 of the substrate 10 may be exposed to the outside without
being overlapped with the sealing substrate 20.

[0076] The sealing substrate 20 may include a first through
hole 21 through which a first electric signal of the common
power line 41 may be applied and a second through hole 22
through which a second electric signal of the common elec-
trode 42 may be applied. In addition, a first conductive por-
tion 110 may extend over the inner surface of the sealing
substrate 20, through the first through hole 21, and over the
outer surface of the sealing substrate 20. A second conductive
portion 120 may extend over the inner surface of the sealing
substrate 20, through the second through hole 22, and over the
outer surface of the sealing substrate 20.

[0077] The sealing substrate 20 may be formed of a com-
posite member 23 and an insulating member 24 affixed to the
external side of the composite member 23. The composite
member 23 may include a resin and a plurality of carbon
fibers. The first through hole 21 and the first conductive
portion 110 may be formed in the insulating member 24, and
the second through hole 22 and the second conductive portion
120 may be formed in the composite member 23.

[0078] The composite member 23 may be formed to con-
tact the first adhering layer 31 while entirely facing the dis-
play unit 40. The insulating member 24 may be affixed to at
least three peripherally outward sides of the composite mem-
ber 23 and may partially face the wires and sealing areas A20.
The insulating member 24 may be equivalent to the compos-
ite member 23 in thickness, and may be manufactured
through injection molding using plastic.

[0079] FIG. 3 and FIG. 4 exemplarily illustrate that the
insulating member 24 may contact the entire edges of the
composite member 23, excluding a part of an edge at one long
side thereof. However, the shape of the insulating member 24
is not limited to the exemplary drawing, and the shape may be
variously modified.

[0080] The substrate 10 of the OLED display 100 may be
formed with glass or a polymer resin having a small thermal
expansion coefficient, since the substrate 10 may experience
the thermal treatment processes several times during the
forming of the driving circuit and the organic light emitting
element thereon. The composite member 23 may be provided
to 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.

[0081] Thus, when the substrate 10 and the sealing sub-
strate 20 are sealed to each other by hardening the first and the
second adhering layer 31 and 32 and the conductive adhering
layer 33 at high temperature, torsion of the two substrates 10
and 20 due to the thermal expansion coefficient difference
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therebetween may be avoided, and a bending problem may be
avoided in the environment reliability test after the sealing.
[0082] The composite member 23 may have conductivity
due to the presence of the carbon fiber. If the sealing substrate
20 were to be formed of only the composite member 23 and
the first and second conductive portions 110 and 120 were to
be directly formed at the surface of the composite member 23,
the first conductive portion 110 and the second conductive
portion 120 might be short-circuited by the composite mem-
ber 23. Thus, additional insulating processes such as forming
an insulating film at the surface of the composite member 23
and side walls of the first and second through holes 21 and 22
could be required before forming the first and second con-
ductive portions 110 and 120 on the composite member 23.
[0083] However, in the OLED display of the first exem-
plary embodiment, the sealing substrate 20 is divided into the
composite member 23 and the insulating member 24 and the
first through hole 21, and the first conductive portion 110 are
formed in the insulating member 24 so that the first conduc-
tive portion 110 and the second conductive portion 120 can be
insulated from each other without forming an additional insu-
lator such as an insulating film. The detailed structure and
constituent material of composite member 23 will be
described below in detailed.

[0084] Referring to FIG. 5, the first conductive portion 110
may include a first inner layer 111 formed in the inner surface
of the insulating member 24, a first connection portion 112
that extends through or fills the first through hole 21 while
contacting the first inner layer 111, and a first outer layer 113
formed at the outer side of the insulating member 24 while
contacting the first connection portion 112.

[0085] Referring to FIG. 7, the second conductive portion
120 may include a second inner layer 121 formed at the inner
surface of the composite member 23, a second connection
portion 122 that extends through or fills the second through
hole 22 while contacting the second inner layer 121, and a
second outer layer 123 formed at the outer surface of the
composite member 23 while contacting the second connec-
tion portion 122.

[0086] The second conductive portion 120 may be directly
formed on the composite member 23 so that the composite
member 23 and the second conductive portion 120 are con-
ductive to each other. The insulating member 24 may be
insulated from the composite member 23 so that the first
conductive portion 110 formed on the insulating member 24
is not short-circuited with the second conductive portion 120.
The first through hole 21 and the second through hole 22 may
be formed at a location facing the wires and the sealing areas
A20 of the substrate 10.

[0087] The second inner layer 121 may be formed in a size
that covers the display unit 40 and contacts the first adhering
layer31. The second inner layer 121 may be formed of a metal
film having low resistance and an excellent moisture and
oxygen interception effect, such as an aluminum film, an
aluminum alloy film, a copper film, or a copper alloy film. In
addition, the second inner layer 121 may be formed with a
metal foil including aluminum or copper.

[0088] The second inner layer 121 may be attached to the
first adhering layer 31 to cover the display unit 40 peripher-
ally inward from the first adhering layer 31 for protection. The
second inner layer may intercept moisture and oxygen enter-
ing from the outside to the display unit 40. The external
moisture and oxygen may intercepted by the composite mem-
ber 23 having a dense structure and then intercepted by the
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second inner layer 121. Thus, the composite member 23
provided with the second inner layer 121 may provide air-
tightness comparable to a glass substrate.

[0089] The second inner layer 121 may include a first
extension portion 124 toward the edge of the composite mem-
ber 23 to be in contact with the second connection portions
122, and may include a plurality of second extension portions
125 (FIG. 3) at the inner side of the insulating member 24 so
as to face the second pad 36 of the substrate 10 such that the
second inner layer 121 contacts the conductive adhering layer
33. Thus, the second pad 36 of the substrate 10 may be
electrically connected with the second inner layer 121
through the conductive adhering layer 33 and the second
extension portion 125.

[0090] The first inner layer 111 may be formed to contact
the conductive adhering layer 33 between the second exten-
sion portions 125 of the second inner layer 121. The first inner
layer 111 may be formed in plural, for example, as plural
segments isolated for each other, each overlapping one or
more of'the first pads 35, interposing the conductive adhering
layer 33 therebetween. Thus, the first pad 35 of the substrate
10 is electrically connected with the first inner layer 111
through the conductive adhering layer 33. The first inner layer
111 may be formed with a material that is the same as that of
the second inner layer 121.

[0091] The first outer layer 113 may overlap all of the
plurality of first inner layers 111 at the outer side of the
insulating member 24, and the second outer layer 123 may be
formed at the edge of the long side of the composite member
23 where the second through hole 22 is formed. The first outer
layer 113 may be formed at the entire edge of the insulating
member 24.

[0092] An external access terminal (not shown) may be
attached to the first outer layer 113 and the second outer layer
123. Thus, the first outer layer 113 may receive the first
electric signal of the first common power line 41 from the
external access terminal and transmit the signal to the first
inner layer 111, and the second outer layer 123 may receive
the second electric signal of the common electrode 42 from
the external access terminal and transmit the signal to the
second inner layer 121.

[0093] At least one of the width and thickness of the first
outer layer 113 may be greater than that of the first inner layer
111, and the second outer layer 123 may be thicker than the
second inner layer 121. 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
the same thickness to thereby prevent occurrence of stepped
portions during the sealing process of the substrate 10 and the
sealing substrate 20. The above-described structure may be
usefully applied to a large-sized OLED display having large
current capacity.

[0094] FIG. 5 to FIG. 7 illustrate partially enlarged cross-
sectional views of the OLED display according to the first
exemplary embodiment. FIG. 5 illustrates the first common
power line and the first pad in detail, and FIG. 6 illustrates the
second common power line and the first pad in detail. In
addition, FIG. 7 illustrates the common electrode and the
second pad in detail.

[0095] Referring to FIG. 5 to FIG. 7, an organic light emit-
ting element 43 and a driving circuit may be formed in each
pixel of the display unit 40. The driving circuit may be formed
of at least two thin film transistors and at least one capacitor.

Feb. 2, 2012

In FIG. 510 FIG. 7, one thin film transistor 50 and one organic
light emitting element 43 may be formed in the display unit
40.

[0096] The thin film transistor 50 may include a semicon-
ductor layer 51, a gate electrode 52, a source electrode 53, and
a drain electrode 54. The semiconductor layer 51 may be
formed as a polycrystalline silicon film, and may include a
channel area 511, a source area 512, and a drain area 513. The
channel area 511 may be an intrinsic semiconductor not
doped with an impurity, and the source area 512 and the drain
area 513 may be impurity-doped semiconductors.

[0097] The gate electrode 52 may be disposed on the chan-
nel area 511 of the semiconductor layer 51, interposing the
gate insulating layer 11 therebetween. The source electrode
53 and the drain electrode 54 may be disposed on the gate
electrode 52, interposing an interlayer insulating layer 12
therebetween, and respectively connected with the source
area 512 and the drain area 513 through a contact hole formed
in the interlayer insulating layer 12. A planarization layer 13
may be formed on the source electrode 53 and the drain
electrode 54, and a pixel electrode 44 may be formed on the
planarization layer 13. The pixel electrode 44 may be con-
nected with the drain electrode 54 through a contact hole of
the planarization layer 13.

[0098] A pixel definition layer 14 may be formed on the
pixel electrode 44 and the planarization layer 13. The pixel
definition layer 14 may partially expose the pixel electrode 44
by forming an opening 141 in each pixel. An organic emission
layer 45 may be formed on the exposed pixel electrode 44,
and the common electrode 42 may be formed in the entire area
of the display unit 40 to cover the organic emission layer 45
and the pixel definition layer 14. The pixel electrode 44, the
organic emission layer 45, and the common electrode 42 form
the organic light emitting element 43.

[0099] The pixel electrode 44 may be a hole injection elec-
trode and the common electrode 42 may be an electron injec-
tion electrode. In this case, the organic emission layer 45 may
be formed of a hole injection layer (HIL), a hole transport
layer (HTL), an emission layer, an electron transport layer
(ETL), and an electron injection layer (EIL) that are sequen-
tially stacked from the pixel electrode 44. Holes and electrons
are injected to the organic emission layer 45 from the pixel
electrode 44 and the common electrode 42, and emission of
light from the organic emission layer 720 is made when the
excitons being the combinations of the injected holes and
electrodes drop from the excited state to the ground state.

[0100] The pixel electrode 44 may be formed as a transflec-
tive conductive layer and the common electrode 42 may be
formed as a reflective conductive layer. Light emitted from
the organic emission layer 45 is reflected by the common
electrode 42 and then emitted to the outside through the
substrate 10. Such a light emission structure is called a rear
light emission type. The pixel electrode 44 may be formed of
atriple-layered film of ITO/silver (Ag)/ITO, and the common
electrode 42 may include one of silver (Ag), aluminum (Al),
a silver alloy, and an aluminum alloy.

[0101] The first common power line 411 and the second
common power line 412 may be formed on the same layer of
one of the gate electrode 52, the source electrode 53, and the
drain electrode 54. FIG. 5 illustrates that the first common
power line 411 is formed on the same layer of the source and
drain electrodes 53 and 54 with the same material, and FIG. 6
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illustrates that the second common power line 412 is formed
on the same layer of the gate electrode 52 with the same
material.

[0102] Referring to FIG. 5 and FIG. 6, 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 at
the peripherally outward side of the display unit 40. In addi-
tion, atleast one insulating layer among four insulating layers
formed in the display unit 40 may be extended to the wire and
sealing area A20. The end portion of the first common power
line 411 may be covered by the planarization layer 13, and the
end portion of the second common power line 412 may be
covered by the interlayer insulating layer 12 and the pla-
narization layer 13.

[0103] The planarization layer 13 may include a second
opening 131 to expose the end portion of the first common
power line 411, and a first pad conductive layer 151 may be
formed on the planarization layer 13 and electrically con-
nected with the first common power line 411 through the
second opening 131. The first pad 35 disposed in the long side
of the substrate 10 may be referred to herein as the first pad
conductive layer 151.

[0104] The interlayer insulating layer 12 and planarization
layer 13 may include a third opening 16 to expose an end
portion of the second common power line 412, and a second
pad conductive layer 152 may be formed on the planarization
layer 13 and electrically connected with the second common
power line 412 through the third opening 16. The first pad 35
disposed at the short side of the substrate 10 may be referred
to herein as the second pad conductive layer 152.

[0105] The first pad conductive layer 151 and second pad
conductive layer 152 may be formed on the same layer of the
pixel electrode 44 with same material. Then, an additional
patterning process for forming the first and second pad con-
ductive layers 151 and 152 can be omitted, and therefore the
manufacturing process can be simplified.

[0106] Referring to FIG. 7, the common electrode 42 may
be disposed peripherally inward from the first adhering layer
31 and the second pad 36 may be disposed to extend from a
peripherally inward side to a peripherally outward side of the
first adhering layer 31 such that the common electrode 42 and
the conductive adhering layer 33 are in electrical contact with
each other.

[0107] The second pad 36 may include a third pad conduc-
tive layer 153, a fourth pad conductive layer 154, and a fifth
pad conductive layer 155. The third pad conductive layer 153
may be disposed peripherally inward from the first adhering
layer 31, and may contact the common electrode 42. The
fourth pad conductive layer 154 may be connected to the third
pad conductive layer 153 through the fourth opening 132 of
the planarization layer 13, and may extend from a peripher-
ally inward side to a peripherally outward side of the first
adhering layer 31. The fifth pad conductive layer 155 may be
disposed between the conductive adhering layer 33 and the
planarization layer 13, and may be connected with the fourth
pad conductive layer 154 through a fifth opening 133.

[0108] The third pad conductive layer 153 and the fifth pad
conductive layer 155 may be formed on the same layer as the
pixel electrode 44 with the same material. In addition, the
fourth pad conductive layer 154 may be formed on the same
layer as one of the gate electrode 52 and the source and drain
electrodes 53 and 54 with the same material. Thus, an addi-
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tional patterning process for forming the second pad 36 can be
omitted, and therefore the manufacturing process can be sim-
plified.

[0109] FIG. 7 exemplarily illustrates that the fourth pad
conductive layer 154 may be formed on the same layer as the
source and drain electrodes 53 and 54. The detailed structure
of the second pad 36 is not limited to the illustrated example,
and any structure that places the common electrode 42 and the
wire and sealing area A20 of the display unit 40 into electrical
contact with each other may be used.

[0110] Inthe previously stated OLED display 100, the sub-
strate 10 may be made of transparent glass or transparent
plastic. The substrate 10 made of a transparent plastic mate-
rial may include at least one of polyether sulfone, polyacry-
late, polyether imide, polyethylene naphthalate, polyethylene
terephthalate, poly phenylene sulfide, polyarylate, polyim-
ide, polycarbonate, cellulose triacetate, and cellulose acetate
propionate.

[0111] A plurality of processes for forming a plurality of
pixels on the substrate 10 may be performed and heat may be
applied to the substrate 10 during the processes such that the
substrate 10 may expand due to the heat. Expansion of the
substrate 10 may reduce durability of the OLED display 100
and density of the display unit 40 and therefore a material
having a low thermal expansion coefficient is desirable for the
substrate 10. The substrate 10 made of glass or plastic has a
thermal expansion coefficient approximately between 3x10~
/K to 4x107%/K.

[0112] FIG. 8 illustrates a partially enlarged top plan view
of the composite member of the OLED display of FIG. 1.
[0113] Referring to FIG. 8, the composite member 23 may
be made of a carbon composite material including a plurality
of carbon fibers 26 and resin 25. The composite member 23
may have a structure in which the carbon fibers 26 are impreg-
nated with the resin 25. In other words, the resin 25 serves as
a base layer that surrounds the carbon fibers 26 to fix them as
one layer.

[0114] The carbon fibers 26 may have a lower thermal
expansion coefficient than the substrate 10. Particularly, the
thermal expansion coefficient in the length direction of the
carbon fibers 26 may have a negative (-) value. On the other
hand, the resin 25 may have 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 carbon fibers 26 and the amount of
the resin 25.

[0115] When manufacturing the composite member 23 by
compounding the carbon fibers 26 and the resin 25, the ther-
mal expansion coefficient of the composite member 23 may
be controlled to be equivalent or similar to that of the substrate
10 by controlling a ratio of the resin 25 and the carbon fibers
26.

[0116] The carbon fibers 26 do not absorb moisture so that
they may increase the waterproofing ability of the composite
member 23. In addition, the composite member 23 including
the carbon fibers 26 has excellent mechanical properties so
that high mechanical strength may be realized with a small
thickness. Thus, the entire thickness of the OLED 100 can be
reduced. In addition, the composite member 23 may function
to suppress thermal expansion of the first inner layer 111 and
the second inner layer 121.

[0117] The plurality of carbon fibers 26 may be arranged to
cross each other, and, for example, may be woven with wefts
and warps. Although FIG. 8 shows carbon fibers 26 that
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perpendicularly cross each other, the present embodiments
are not limited to the example shown in FIG. 8 and the carbon
fibers 26 may cross each other at predetermined angles other
than the right angle. According to the configuration described
above, the composite member 23 may have a low thermal
expansion coefficient throughout the region and the durability
of the composite member 23 may be increased.

[0118] As an exemplary variation, FIG. 9 illustrates an
exploded perspective view of the composite member of the
OLED display of FIG. 1.

[0119] Referringto FIG. 9, the composite member 230 may
be formed of a plurality of layers. For example, the composite
member 230 may have a structure formed by stacking the first
layer 110, a second layer 1.20, a third layer .30, and a fourth
layer 1.40. Each of the layers L.10, L.20, L30, and .40 may
include a resin 25 and a plurality of carbon fibers 261, 262,
263, and 264.

[0120] The carbon fibers 261 and 264 of the first layer L10
and the fourth layer .40 may be arranged along a first direc-
tion, and the carbon fibers 262 and 263 ofthe second and third
layers .20 and .30 may be arranged along a second direction.
The first direction and the second direction may or may not
perpendicularly cross each other. FIG. 9 exemplarily illus-
trates that the first direction and the second direction perpen-
dicularly cross each other.

[0121] The resin 25 may be integrally hardened by pres-
sure-baking such that the first to fourth layers 110 to 140
form a single composite member 230. When the plurality of
carbon fibers 261, 262, 263, and 264 are arranged as
described above, torsion of the composite member 230 may
be suppressed so that planarity of the composite member 230
can be increased.

[0122] In order to control the thermal expansion coeffi-
cient, an angle formed by an arrangement direction of the
carbon fibers 261 and 262 in the first and fourth layers 110
and .40 and an arrangement direction of the carbon fibers 262
and 263 of'in the second and third layers [.20 and .30 may be
variously set. The thermal expansion coefficient of each of the
respective layers .10, .20, L.30, and [.40 can be easily con-
trolled by controlling the amount of the resin 25 and the
carbon fibers 261, 262, 263, and 264 included in the respec-
tive layers 110, L.20, L.30, and 1.40.

[0123] The OLED display 100 of the first exemplary
embodiment includes the first conductive portion 110 and the
second conductive portion 120 in the sealing substrate 20 to
apply the corresponding electric signal to the common power
line 41 and the common electrode 42. In this case, since the
sealing substrate 20 has a structure that includes both the
composite member 23 and the insulating member 24 instead
of only the composite member 23, an insulating film forming
process for insulation between the first conductive portion
110 and the second conductive portion 120 can be omitted.

[0124] In addition, since it is not easy to form holes in the
composite member 23 including solid carbon fibers 26, the
sealing substrate 20 can be easily manufactured by forming
the first through holes 21, which may be more numerous than
the second through holes 22, in the insulating member 24. The
first through holes 21 may be formed together when the
insulating member 24 is formed by injection-molding plastic,
ortheholes of the insulating member 24 may be easily formed
after the insulating member 24 is formed.

[0125] FIG. 10 illustrates a schematic cross-sectional view
of an OLED display according to a another exemplary
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embodiment, and FIG. 11 and FIG. 12 illustrate plan views of
the inner and outer sides, respectively, of a sealing substrate of
the OLED display of FIG. 10.

[0126] Referring to FIG. 10 to FIG. 12, an OLED display
200 according to the exemplary embodiment of FIG. 10 may
have the same structure as the exemplary embodiment of FIG.
1, except that an insulating member 241 is affixed to surround
the entire side surface of a composite member 231 and first
and second through holes 21 and 22 are formed in the insu-
lating member 241. Like reference numerals designate like
elements of the exemplary embodiment of FIG. 1.

[0127] A second inner layer 121 of a second conductive
portion 120 may include a first extension portion 124 that
extends in the inner side of the insulating member 241 to be in
contact with a second connection portion 122 that extends
through or fills the second through hole 22. In addition, the
second inner layer 121 includes a second pad 36 formed in a
substrate 10 and a plurality of second extension portions 125
that extend to the inner side of the insulating member 241.
The second outer layer 123 is disposed at the outer side of the
insulating member 241.

[0128] The first and second extension portions 124 and 125
are formed through the composite member 231 and the insu-
lating member 241, but the first and second extension por-
tions 124 and 125 are not short-circuited with a first conduc-
tive portion 110 because they are spaced apart from a first
inner layer 111 on the insulating member 241.

[0129] When a second inner layer 121 is formed of a metal
foil, the second inner layer 121 may be fixed to the composite
member 231 after forming an oxide film by anodizing at one
side of the second inner layer 121, facing the composite
member 231. In this case, since the oxide film functions as an
insulator, the second inner layer 121 is insulated from the
composite member 231 and may be rigidly adhered to the
composite member 231 by roughness of the oxide film.
[0130] FIG. 13 illustrates a schematic cross-sectional view
of'an OLED display according to another exemplary embodi-
ment.

[0131] Referring to FIG. 13, an OLED display 300 accord-
ing to this exemplary embodiment may have the same overall
structure as the previously described exemplary embodi-
ments, except that a protrusion-groove combination structure
is formed at a peripherally outward side surface of a compos-
ite member 232 and a peripherally inward side surface of an
insulating member 242. FIG. 13 illustrates that the protru-
sion-groove combination structure may be formed in the
structure of the exemplary embodiment, of FIG. 10 and like
reference numerals designate like elements of the exemplary
embodiment of FIG. 10.

[0132] A protrusion 271 formed in the shape of “v” may
protrude toward an insulating member 242 at the peripherally
outward side surface of the composite member 232, and a
groove 272 may be formed facing the protrusion 272 at an
peripherally inward surface of the insulating member 242 for
receiving the protrusion 271. The protrusion 271 may be
formed by grinding or cutting an edge of the composite mem-
ber 232. The shape of the protrusion 271 and the shape of the
groove 272 are not restrictive, and any protrusion-groove
combination structure may be used.

[0133] A sealing substrate 20 may be manufactured
through two steps. That is, the composite member 232 includ-
ing the resin 25 and the carbon fibers 26 may be manufactured
by hot-pressing the composite member 232 and then the
composite member 232 may be inserted to an injection-mold.
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The insulating member 242 may be injection-molded by
injecting a resin to the edge portion of the composite member
232 in the injection mold. Alternatively, the sealing substrate
20 may be manufactured by pressing the composite member
232 using an upper mold of the injection mold and injection-
molding the insulating member 242 by injecting a resin to the
edge portion of the composite member 232 in the injection
mold.

[0134] A combination structure of a protrusion 271 and a
groove 272 of the composite member 232 and the insulating
member 242 may enable the insulating member 242 to be
more effectively attached to the composite member 232,
thereby increasing the bonding force of the composite mem-
ber 232 and the insulating member 24. Thus, the composition
member 232 and the insulating member 242 may not easily
separate after the sealing substrate 20 is manufactured.
[0135] FIG. 14 illustrates a schematic cross-sectional view
ofan OLED display according to another exemplary embodi-
ment.

[0136] Referring to FIG. 14, an OLED display 400 accord-
ing to the this exemplary embodiment may have the same
overall structure as the previously described exemplary
embodiments, except that an insulating plate 233 covering the
outer side of a composite member 232 is further formed. FIG.
14 illustrates that an insulating plate 233 further formed in the
structure of the exemplary embodiment of FIG. 13, and like
reference numerals designate like elements of the exemplary
embodiment of FIG. 13.

[0137] The insulating plate 233 may be integrally formed
with an insulating member 243 when manufacturing the insu-
lating member 243 by injection molding. The insulating plate
233 may be wholly attached to the outer surface of the com-
posite member 232 to increase the bonding force between the
insulating member 243 and the composite member 232 and
may insulate the outer surface of the composite member 232.
The insulating plate 233 may be thin in order not to increase
the thermal expansion coefficient of a sealing substrate 20.
For example, the thickness of the insulating plate 233 may be
set to be less than 20% to 30% of the thickness of the com-
posite member 232.

[0138] FIG. 15 illustrates a top plan view illustrating an
outer surface of a sealing substrate of an OLED display
according to another exemplary embodiment.

[0139] Referring to FIG. 15, an OLED display 500 accord-
ing to the this exemplary embodiment may have the same
overall structure as the previously described exemplary
embodiments, except that gear-teeth-shaped protruding por-
tions 273 and recess portions 274 are formed along an edge of
a composite member 234 at a peripherally outward side sur-
face of the composite member 234 and an peripherally inward
side surface of an insulating plate 244.

[0140] FIG. 15 illustrates that the protruding portion 273
and the recess portion 274 may be formed in the sealing
substrate structure of the exemplary embodiment of FIG. 10,
and illustration of first and second conductive portions 110
and 120 is omitted. Like reference numerals designate like
elements of the exemplary embodiment of FIG. 10.

[0141] A plurality of protruding portions 273 may be
formed along the edge of the composite member 234 at the
peripherally outward side surface thereof, and the protruding
portions 273 may be spaced apart from each other. In addi-
tion, a plurality of recess portions 274 that receive the pro-
truding portions 273 may be formed at a peripherally inward
surface of the insulating member 244, facing the plurality of
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protruding portions 273. The shape of the protruding portions
273 and the shape of the recess portions 274 are not restric-
tive. Any structure that can combine the protruding portion
and the recess portion may be used.

[0142] The protruding portions 273 and the recess portions
274 enlarge a contact area of the composite member 234 and
the insulating member 244 to increase the bonding force
between the composite member 234 and the insulating mem-
ber 244. Thus, the composite member 234 and the insulating
member 244 may not easily separate after the sealing sub-
strate 20 is manufactured.

[0143] FIG. 16 is a schematic cross-sectional view of an
OLED display according to another exemplary embodiment.
[0144] Referring to FIG. 16, an OLED display 600 accord-
ing to this exemplary embodiment may have the same overall
structure as the previously described exemplary embodi-
ments, except that a protection portion 29 is further formed to
cover side surfaces of a second adhering layer 32 and a
substrate 10 for protection. FIG. 16 illustrates that the pro-
tection portion 29 may be formed in the structure of the
exemplary embodiment of FIG. 10, and like reference numer-
als designate like elements of the exemplary embodiment of
FIG. 10.

[0145] The protection portion 29 may be integrally formed
with an insulating member 245, and may be disposed perpen-
dicularly to the insulating member 245. The protection por-
tion 29 may be formed at three edges of the insulating mem-
ber 245 that are not facing a pad area A30. The protection
portion 29 may protect a substrate 10 made of a fragile mate-
rial such as glass, and may function to increase the bending
strength of a composite member 235. Such a protection por-
tion 29 may be formed together with the insulating member
245 when manufacturing the insulating member by injection
molding.

[0146] Inthe OLED displays 100 to 600 of the exemplary
embodiments described herein, the insulating members 24,
241, 242, 243, 244, and 245 may be made of plastic that
includes a negative thermal expansion filler.

[0147] Typical plastic has a high thermal expansion coeffi-
cient compared to a composite member 23 including a carbon
fiber 26. When an insulating member 24 is made of the typical
plastic, a stress may be generated between the integrally
combined composite member 23 and the insulating member
24 if the peripheral temperature of the OLED display varies
by a large difference, thereby causing deformation or separa-
tion.

[0148] Thus, the insulation members 24, 241, 242, 243,
244, and 245 may be made of plastic into which the negative
thermal expansion filler is saturated so that a thermal expan-
sion coefficient difference with the composite member 23 can
be reduced. The negative thermal expansion filler may
include at least one of tungsten zirconium (ZrW,Oyg), AM,Oq
(where, A is Zr or Hf and M is Mo or W), ZrV,0,, and
A,(MO,); (where, A is Zr or Hf and M is Mo or W).

[0149] FIG. 17 is a schematic cross-sectional view of an
OLED display according to another exemplary embodiment
and FIG. 18 is a partially enlarged view of the OLED display
of FIG. 17.

[0150] Referring to FIG. 17 and FIG. 18, an OLED display
700 according to the this exemplary embodiment may have
the same overall structure as any one of the previously
described exemplary embodiments, except that a second pad
is omitted in the OLED display 700 and a second inner layer
121 formed in a sealing substrate 20 contacts a common
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electrode 420. The OLED display illustrated in FIG. 17 may
be based on the OLED display of the exemplary embodiment
of FIG. 1 as a basic structure, and like reference numerals
designate like elements of the exemplary embodiments of
FIGS. 1 and 10.

[0151] Inadisplay unit 40, the common electrode 420 may
form a protrusion and depression structure. The common
electrode 420 may include plurality of protruding portions
421 that are sealed to the second inner layer 121 formed in the
sealing substrate 20. The common electrode 420 may be
directly connected with the second conductive portion 120
without passing through a conductive adhering layer 33 and
may receive a second electric signal therefrom.

[0152] The protrusion and depression structure of the com-
mon electrode 420 can be formed by providing a spacer 17.
For example, a plurality of spacers 17 may be formed on a
pixel definition layer 14, and the common electrode 420 may
be formed throughout the entire area of the display unit 40
while covering the plurality of spacers 17. The common elec-
trode 420 may be sealed to the second inner layer 121 when
sealing the substrate 10 and the sealing substrate 20 by press-
ing and may be electrically connected with the second con-
ductive portion 120.

[0153] Inthe OLED display 700 of the exemplary embodi-
ment of FIGS. 17 and 18, only the first pad 35 is disposed in
a wire and sealing area A20 for applying a first electric signal
of'a common power line 41. In addition, a second inner layer
formed in the sealing substrate with a plurality of second
extension portions extended toward a second pad is not pro-
vided as in the exemplary embodiment of FIG. 1.

[0154] By way of summation and review, since a function
ofa display unit including a plurality of organic light emitting
elements may deteriorate when the display unit is exposed to
moisture and oxygen, a technique for sealing the display unit
to suppress penetration of external moisture and oxygen is
desired. The described technology has been made in an effort
to provide a display device in which a sealing function of a
display unit and an organic light emitting diode (OLED)
display is improved. The OLED display according to the
described embodiments may enhance the sealing function of
the display unit, may increase luminance uniformity of the
screen while providing a large-sized display unit, and may
simplify an entire structure and manufacturing process by
reducing the number of parts. In addition, the first conductive
portion and the second conductive portion can be insulated
from each other without providing an insulating means such
as an insulating layer to the sealing substrate.

[0155] 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 as set forth in the follow-
ing claims.

What is claimed is:

1. A display device, comprising:

a display substrate;

a display unit disposed on the display substrate;

a sealing substrate affixed to the display substrate by an
adhering layer that surrounds the display unit, the seal-
ing substrate including a composite member including a
resin and a plurality of carbon fibers and an insulating
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member affixed to the composite member, the insulating
member including at least one through hole;

a metal film disposed at one side of the sealing substrate,
facing the display substrate; and

a conductive connection portion contacting the metal film
through at least one through hole.

2. The display device as claimed in claim I, wherein the
carbon fibers cross each other in the resin.

3. The display device as claimed in claim 1, wherein the
composite member includes a plurality of layers, each of the
plurality of layers including a resin and a plurality of carbon
fibers, wherein a plurality of carbon fibers arranged in at least
one of the plurality of layers and a plurality of carbon fibers
arranged in at least another layer among the plurality of layers
cross each other.

4. The display device as claimed in claim I, wherein the
insulating member is affixed to the composite member at a
peripherally outward side of at least three peripheral edges of
the composite member and wherein the at least one through
hole includes a plurality of first through holes through the
insulating member, and wherein the composite member
includes a plurality of second through holes.

5. The display device as claimed in claim 4, further com-
prising:

a first conductive portion extending between inner and
outer sides of the insulating member through the plural-
ity of first through holes and receiving a first electric
signal; and

a second conductive portion extending between inner and
outer sides of the composite member through the plural-
ity of second through holes and receiving a second elec-
tric signal.

6. The display device as claimed in claim 1, wherein the
insulating member is affixed to the composite member at a
peripherally outward side of all peripheral edges of the com-
posite member and wherein the at least one through hole
includes a plurality of first through holes and a plurality of
second through holes.

7. The display device as claimed in claim 6; further com-
prising:

a first conductive portion extending between inner and
outer sides of the insulating member through the plural-
ity of first through holes and receiving a first electric
signal; and

a second conductive portion extending between an inner
side of the insulating member, an inner side of the com-
posite member, and an outer side of the insulating mem-
ber through the plurality of second through holes and
receiving a second electric signal.

8. The display device as claimed in claim 1, wherein the
composite member includes a protrusion at a side surface that
faces the insulating member, and the insulating member
includes a groove receiving the protrusion.

9. The display device as claimed in claim 1, wherein the
composite member includes a plurality of protruding portions
spaced apart from each other at a side surface facing the
insulating member, and the insulating member includes a
plurality of recess portions receiving the protruding portions.

10. The display device as claimed in claim 1, wherein the
insulating member further includes an insulating plate cover-
ing an external surface of the composite member.



US 2012/0026074 Al

11. The display device of claim 1, wherein the insulating
member further includes a protection portion that protectively
covers the adhering layer and a side surface of the display
substrate.

12. The display device as claimed in claim 1, wherein the
insulating member is a plastic injection molded material.

13. The display device as claimed in claim 12, wherein the
insulating member includes a negative thermal expansion
filler.

14. The display device as claimed in claim 1, wherein the
metal film includes at least one of an aluminum film, an
aluminum alloy film, a copper film, and a copper alloy film.

15. An organic light emitting diode (OLED) display, com-
prising:

a display substrate;

adisplay unit disposed on the display substrate and includ-
ing a common power line and a common electrode;

a sealing substrate affixed to the display substrate by at
least one adhering layer that surrounds the display unit,
the sealing substrate including first and second through
holes;

a first conductive portion disposed on inner and outer sides
of the sealing substrate and extending through the first
through holes, the first conductive portion supplying a
first electric signal to the common power line; and

a second conductive portion disposed on the inner and
outer sides of the sealing substrate and extending
through the second through holes, the second conductive
portion supplying a second electric signal to the com-
mon electrode,

wherein the sealing substrate includes,

a composite member including a resin and a plurality of
carbon fibers, and

an insulating member attached to the composite member
and including at least one through hole among the first
and second through holes.

16. The OLED display as claimed in claim 15, further

comprising:

a pad unit disposed peripherally outward from the display
unit, and including a first pad connected with the com-
mon power line and a second pad connected with the
common electrode; and

a conductive adhering layer disposed between the first pad
and the first conductive portion and between the second
pad and the second conductive portion.

17. The OLED display as claimed in claim 16, wherein the
common power line includes a first common power line and a
second common power line that cross each other, and wherein
the pad unit includes a plurality of the first pad and the second
pad iteratively alternated along one direction of the display
substrate.

18. The OLED display as claimed in claim 16, wherein the
conductive adhering layer is electrically conductive in the
thickness direction and electrically insulating in directions
other than the thickness direction.

19. The OLED display as claimed in claim 15, further
comprising a first pad disposed at an outer side of the display
unit and a conductive adhering layer disposed between the
first pad and the first conductive portion, and wherein the
second conductive portion is directly attached to the common
electrode.
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20. The OLED display as claimed in claim 19, further
comprising a plurality of spacers disposed at a lower portion
of the common electrode,

wherein the common electrode includes protruding por-

tions corresponding to the spacers and contacting the
second conductive portion.

21. The OLED display as claimed in claim 15, wherein the
insulating member is attached to the composite member at
peripherally outward sides of at least three peripheral edges of
the composite member, and wherein the insulating member
includes the plurality of first through holes, and the composite
member includes the plurality of second through holes.

22. The OLED display as claimed in claim 21, wherein the
first conductive portion includes a first inner layer disposed at
the inner side of the insulating member, a first connection
portion extending through the first through hole, and a first
outer layer disposed at the outer side of the insulating mem-
ber, and wherein the second conductive portion includes a
second inner layer formed at the inner side of the composite
member, a second connection portion filled in the second
through hole, and a second outer layer formed at the outer side
of the composite member.

23. The OLED display as claimed in claim 15, wherein the
insulating member is attached to the composite member at a
peripherally outward side of the edges of the composite mem-
ber, and wherein the insulating member includes the first and
second through holes.

24. The OLED display as claimed in claim 23, wherein the
first conductive portion includes a first inner layer at the inner
side of the insulating member, a first connection portion that
fills the first through hole, and a first outer layer at the outer
side of the insulating member, and the second conductive
portion includes a second inner layer at the inner side of the
insulating member and the inner side of the composite mem-
ber, a second connection portion that fills the second through
hole, and a second outer layer at the outer side of the insulat-
ing member.

25. The OLED display as claimed in claim 24, wherein the
second inner layer includes a metal foil having an oxide film
formed by anodizing at one side thereof, facing the composite
member.

26. The OLED display as claimed in claim 15, wherein the
insulating member is made of a plastic injection molded
material.

27. The OLED display as claimed in claim 26, wherein the
insulating member includes a negative thermal expansion
filler.

28. The OLED display as claimed in claim 26, wherein the
composite member includes a protrusion at a side surface
thereof, facing the insulating member, and the insulating
member includes a groove that receives the protrusion.

29. The OLED display as claimed in claim 26, wherein the
composite member includes a plurality of protruding portions
spaced apart from each other at a side surface, facing the
insulating member and the insulating member includes recess
portions receiving the protruding portions.

30. The OLED display as claimed in claim 26, wherein the
insulating member further includes an insulating plate cover-
ing an external surface of the composite member.

31. The OLED display as claimed in claim 26, wherein the
insulating member further includes a protection portion cov-
ering the adhering layer and the display substrate.
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