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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0050489 filed in the
Korean Intellectual Property Office on May 28, 2010, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display, and more par-
ticularly, to an organic light emitting diode display applying
driving power to a common power line and a common elec-
trode, using an encapsulation substrate.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display is a
device that displays an image by having an organic light
emitting diode that emits light by itself. Organic light emit-
ting diode displays may have reduced thickness and weight,
since they do not use an independent light source. Organic
light emitting diode displays generally exhibit high-quality
characteristics, such as low power consumption, high Iumi-
nance, and high response speed.

[0006] 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 OF CERTAIN INVENTIVE ASPECTS

[0007] The described technology has been made in an
effort to provide an organic light emitting diode display
which simplifies the manufacturing process, reduces dead
spaces in a substrate and a product, and ensures uniform
luminance of a screen while having a large area.

[0008] One aspect provides an organic light emitting diode
display, which includes: i) a base substrate including a display
area where a plurality of pixels including a common power
line and a common electrode is formed, and a non-display
area defined around the display area; ii) an encapsulation
substrate bonded to the base substrate by a sealing member
surrounding the display area; iii) a first conductive layer
formed on one side of the encapsulation substrate facing the
base substrate and connected to the common power line to
applying driving power to the common power line; and iv) a
second conductive layer spaced apart from the first conduc-
tive layer on one side of the encapsulation substrate facing the
base substrate and connected to the common electrode to
apply driving power to the common electrode.

[0009] The encapsulation substrate may be made of a car-
bon compound. The encapsulation substrate may include a
resin matrix and a plurality of carbon fibers and the carbon
fibers may be disposed to cross each other. Further, the encap-
sulation substrate may be composed of a plurality of layers,
the layers may include a resin matrix and a plurality of carbon
fibers, and the carbon fiber disposed at least one of the layers
and the carbon fiber disposed on at least another layer of the
layers may be disposed to cross each other.
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[0010] Aninsulating layer may be formed on one side of the
encapsulation substrate which faces the base substrate, and
the first conductive layer and the second conductive layer are
positioned on the insulating layer. The first conductive layer
and the second conductive layer may be formed of an alumi-
num layer or a copper layer.

[0011] The first conductive layer may be formed along
three edges of the encapsulation substrate, facing the non-
display area. The common power line may extend to the
non-display area to form a common power pad and a first
conductive member may be positioned between the first con-
ductive layer and the common power pad. The first conduc-
tive member may be formed of a conductive sealing material
at the same height as the sealing member.

[0012] The second conductive layer may face the sealing
member and the internal region of the sealing member, the
common electrode may have a convexo-concave structure,
and the prominences of the common electrode may contact
the second conductive layer. A plurality of spacers may be
disposed under the common electrode and the common elec-
trode may have a plurality of prominences corresponding to
the spacers.

[0013] Another aspect provides an organic light emitting
diode display, which includes: 1) a base substrate including a
display area where a plurality of pixels is formed, a first wire
region to a fourth wire region that are disposed around four
edges of the display area, and a pad region disposed around
the first wire region; ii) a common power line formed in the
display area and extending to the second wire area to the
fourth wire area to be connected with a common power pad;
iii) a common electrode formed in the display are and having
a plurality of prominences; iv) an encapsulation substrate
bonded to the base substrate by a sealing member surround-
ing the display area and made of a carbon compound; v) a first
conductive layer formed on one side of the encapsulation
substrate facing the base substrate to face the second wire
region to the fourth wire region, and connected with the
common power pad by a first conductive member; and vi) a
second conductive layer spaced apart from the first conduc-
tive layer on one side of the encapsulation substrate facing the
base substrate, in close contact with the prominences of the
common electrode.

[0014] The encapsulation substrate may include a resin
matrix and a plurality of carbon fibers and the carbon fibers
may be disposed to cross each other. Further, the encapsula-
tion substrate may be composed of a plurality of layers, the
layers may include a resin matrix and a plurality of carbon
fibers, and the carbon fiber disposed at least one of the layers
and the carbon fiber disposed on at least another layer of the
layers may be disposed to cross each other.

[0015] Aninsulating layer may be formed on one side of the
encapsulation substrate which faces the base substrate, and
the first conductive layer and the second conductive layer may
be positioned on the insulating layer.

[0016] The pixel may include a thin film transistor and the
thin film transistor may include a semiconductor layer, a gate
electrode disposed on the semiconductor layer with a gate
insulating layer therebetween, and source and drain elec-
trodes disposed on the gate electrode with an interlayer insu-
lating layer therebetween

[0017] The common power line may be made of the same
material on the same layer as any one of the gate electrode, the
source electrode, and the drain electrode.
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[0018] The pixel may include an organic light emitting
diode and the organic light emitting diode may include a pixel
electrode disposed on a planarization layer and exposed by a
first opening of a pixel defining layer, and an organic emission
layer filled in the first opening. The common electrode may
cover the pixel defining layer and the light emission layer.
[0019] At least one of the gate insulating layer, the inter-
layer insulating layer, and the planarization layer may extend
to the second wire region to the fourth wire region and covers
the common power line.

[0020] At least one of the gate insulating layer, the inter-
layer insulating layer, and the planarization layer may forms
a second opening that exposes the common power line, and an
end of the common power line exposed by the second opening
may form the common power pad. Further, a pad conductive
layer connected with the common power line by the second
opening may be formed on at least one of the gate insulating
layer, the interlayer insulating layer, and the planarization
layer, such that the common power pad is formed.

[0021] The pad conductive layer may be made of the same
material on the same layer as the pixel electrode. The spacers
may be formed on the pixel defining layer and the common
electrode may have a plurality of prominences corresponding
to the spacers.

[0022] The common power line may include a first com-
mon power line and a second common power line perpen-
dicular to the first common power line. Both ends of the first
common power line may extend to the second wire region and
the fourth wire region, and one end of the second common
power line may extend to the third wire region.

[0023] A common power supply line may be formed inside
the sealing member. The other end of the second common
power line may be connected to the common power supply
line, and the common power supply line may be connected to
a first pad electrode in the pad region.

[0024] The first conductive member may extend to the edge
of'the first conductive layer which faces the pad region, a first
inner wire layer overlapping the first conductive layer may be
formed on the base substrate, and the first inner wire layer
may be connected to a second pad electrode in the pad region.
[0025] Further, the second conductive member may be
positioned between the first conductive layer and the base
substrate at the edge of the first conductive layer which faces
the pad region, and the first inner wire layer may be formed on
the base substrate corresponding to the second conductive
member. The first inner wire layer may be connected with the
second pad electrode in the pad region.

[0026] The second conductive layer may face the first wire
region, the sealing member, and the display area. The second
inner wire layer may be formed in the first wire region on the
base substrate and a third conductive member may be posi-
tioned between the second inner wire layer and the second
conductive layer. The second inner wire layer may be con-
nected with the third pad electrode in the pad region.

[0027] According to certain embodiments, since the pad
region attached to a flexible printed circuit (FPC) is posi-
tioned at any one edge of the base substrate, it is possible to
simplify the entire structure and reduce a dead space of the
base substrate and a dead space of the product. Further, it is
possible to reduce the manufacturing cost by reducing the
number of flexible printed circuit (FPC) and printed circuit
board (PCB) which are used in the organic light emitting
diode display. Since it is possible to uniformly apply driving
power to the pixels through the four wire regions surrounding
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the display region, it is possible to ensure luminance unifor-
mity of the display region even if the organic light emitting
diode display has a large area.

[0028] One aspect is an organic light emitting diode dis-
play, including: a base substrate including a display area and
a non-display area around the display area, a plurality of
pixels formed over the display area of the base substrate, the
plurality of pixels including a common electrode, a common
power line formed over the base substrate and electrically
connected to a circuit of each of the plurality of pixels, an
encapsulation substrate bonded to the base substrate by a
sealing member surrounding the plurality of pixels, the
encapsulation substrate including an inner surface facing the
base substrate, a first conductive layer formed over the inner
surface and electrically connecting the common power line to
a first potential, and a second conductive layer formed over
the inner surface and spaced apart from the first conductive
layer, the second conductive layer electrically connecting the
common electrode to a second potential.

[0029] The encapsulation substrate may include a material
made of a carbon compound.

[0030] The encapsulation substrate may include a resin
matrix and a plurality of carbon fibers, and the carbon fibers
may be disposed to cross each other.

[0031] The encapsulation substrate may include a plurality
of' stacked layers, which may include a first layer and a second
layer, the first layer including a resin matrix and a plurality of
carbon fibers aligned generally in a first direction, the second
layer including a resin matrix and a plurality of carbon fibers
aligned generally in a second direction crossing the first
direction.

[0032] An insulating layer may be formed between the
inner surface and the first conductive layer and further
between the inner surface and the second conductive layer.
[0033] The first conductive layer may include an aluminum
layer or a copper layer, and the second conductive layer may
include an aluminum layer or a copper layer.

[0034] The inner surface of the encapsulation substrate
may generally be rectangular, the first conductive layer may
be formed along three edges of the inner surface.

[0035] The common power line may be electrically con-
nected to the first conductive layer via a common power pad
and a first conductive member.

[0036] The first conductive member may include a conduc-
tive sealing material and may be interconnecting the base
substrate and the encapsulation substrate along with the seal-
ing member.

[0037] The common electrode may have a convexo-con-
cave structure including a plurality of prominences facing the
second conductive layer, where at least part of the promi-
nences of the convexo-concave structure may contact the
second conductive layer.

[0038] The base substrate may include a plurality of spac-
ers, which may correspond to the plurality of prominences of
the common electrode.

[0039] Another aspect is an organic light emitting diode
display, including: a base substrate including a non-display
area and a display area, where the non-display area includes a
first wire region, a second wire region, a third wire region and
a fourth wire region, each of which is extending along an edge
of the display area, where the non-display area further
includes a pad region along the first wire region, a plurality of
pixels formed in the display area of the base substrate a
common power line formed in the display area of the base
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substrate, the common power line extending between the
second wire region and the fourth wire region generally
opposing the second wire region, acommon electrode formed
in the display area of the base substrate and having a plurality
of prominences, an encapsulation substrate bonded to the
base substrate by a sealing member surrounding the display
area, the encapsulation substrate including a carbon com-
pound, the encapsulation substrate including an inner surface
facing the base substrate, a first conductive layer formed over
the inner surface in the second wire region, in the third wire
region and in the fourth wire region, the first conductive layer
electrically connected to the common power line, and a sec-
ond conductive layer formed over the inner surface and
spaced apart from the first conductive layer, the second con-
ductive layer electrically contacting at least part of the promi-
nences of the common electrode.

[0040] The encapsulation substrate may include a resin
matrix and a plurality of carbon fibers, and the carbon fibers
may be disposed to cross each other.

[0041] The encapsulation substrate may include a plurality
of'stacked layers, which may include a first layer and a second
layer, the first layer including a resin matrix and a plurality of
carbon fibers aligned generally in a first direction, the second
layer including a resin matrix and a plurality of carbon fibers
aligned generally in a second direction crossing the first
direction.

[0042] An insulating layer may be formed between the
inner surface and the first conductive layer and further
between the inner surface and the second conductive layer.
[0043] Each pixel of the plurality of pixels may include a
thin film transistor, where the thin film transistor may include
a semiconductor layer, a gate electrode disposed on the semi-
conductor layer with a gate insulating layer therebetween,
and source and drain electrodes disposed on the gate electrode
with an interlayer insulating layer therebetween.

[0044] The common power line may include the same
material as at least one of the gate electrode, the source
electrode, and the drain electrode.

[0045] Each of the pixels in the plurality of pixels may
include an organic light emitting diode, where the organic
light emitting diode may include a pixel electrode and an
organic emission layer, and where the organic emission layer
may be interposed between the common electrode and the
pixel electrode.

[0046] The base substrate may further include a gate insu-
lating layer, an interlayer insulating layer, a planarization
layer, at least one of which may extend into the non-display
area overlapping with one of the second wire region, the third
wire region and the fourth wire region when viewed in a
direction perpendicular to the inner surface, and where the at
least one of the gate insulating layer, the interlayer insulating
layer, and the planarization layer covers at least part of the
common power line.

[0047] The common power line may be electrically con-
nected to the first conductive layer via a wiring that extends in
a direction substantially perpendicular to the inner surface,
where the wiring may includes a common power pad that
passes through at least one of the gate insulating layer, the
interlayer insulating layer, and the planarization layer.
[0048] Theorganic light emitting diode display may further
include: a pixel defining layer interposed between two imme-
diately neighboring ones of the plurality of pixels, at least one
spacer protruding from the pixel defining layer toward the
encapsulation substrate, and the common electrode may
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cover the pixel defining layer and follow the contour of the at
least one spacer to provide at least one prominence.

[0049] The common power line may include a first com-
mon power line and a second common power line substan-
tially perpendicular to the first common power line, and
opposing ends of the first common power line may extend
into the second wire region and the fourth wire region respec-
tively, and one end of the second common power line may
extend into the third wire region.

[0050] A common power supply line may be formed in a
region surrounded by the sealing member, and the other end
of the second common power line may be electrically con-
nected to the common power supply line, and the common
power supply line may be connected to a first pad electrode in
the pad region.

[0051] A first conductive member may extend to an edge of
the first conductive layer which faces the pad region, a first
inner wire layer overlapping the first conductive layer may be
formed on the base substrate, and the first inner wire layer
may be connected to a second pad electrode in the pad region.
[0052] A second conductive member may be positioned
between the first conductive layer and the base substrate at the
edge of the first conductive layer which faces the pad region,
the first inner wire layer may be formed on the base substrate
along the second conductive member, and the first inner wire
layer may be connected with the second pad electrode in the
pad region.

[0053] The second conductive layer may face the first wire
region, the sealing member, and the display area.

[0054] A second inner wire layer may be formed in the first
wire region on the base substrate, a third conductive member
may be positioned between the second inner wire layer and
the second conductive layer, and the second inner wire layer
may be connected with a third pad electrode in the pad region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] FIG. 1 is atop plan view schematically showing the
structure of an embodiment of an organic light emitting diode
display;

[0056] FIG. 2 is atop plan view showing the structure of an
embodiment of an organic light emitting diode;

[0057] FIG. 3isatop plan view showing a base substrate in
the embodiment of the organic light emitting diode display
shown in FIG. 2;

[0058] FIG.4A isatop plan view showing an encapsulation
substrate of the organic light emitting diode display shown in
FIG. 2;

[0059] FIG. 4B isacross-sectional view taken along line I-1
of FIG. 4A;

[0060] FIG. 5A is a cross-sectional view taken along line
1I-I1 of FIG. 2;

[0061] FIG. 5B is across-sectional view taken along line of
FIG. 2;

[0062] FIG. 6A is a cross-sectional view taken along line

IV-IV of FIG. 2;

[0063] FIG. 6B is a cross-sectional view taken along line
IV-IV of FIG. 2, as a variation of FIG. 6A;

[0064] FIG.7isacross-sectional view taken along line V-V
of FIG. 2;
[0065] FIG. 8 is a schematic top plan view enlarging a

portion of the encapsulation substrate shown in FIG. 4A; and
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[0066] FIG.9is an exploded perspective view showing the
encapsulation substrate shown in FIG. 4A, as an exemplary
variation of FIG. 8.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0067] Organic light emitting diode displays include a dis-
play area and a non-display area around the display area. The
non-display area may be divided into a sealing area where a
sealing member is disposed, a wire region where various
wires are disposed, and a pad region where pad electrodes
extending from the wires are disposed. A chip-on film (COF)
or a flexible printed circuit (FPC) is mounted in the pad
regions to apply driving power to the organic light emitting
diode. The chip-on film (COF) and the flexible printed circuit
(FPC) are connected to a printed circuit board (PCB).
[0068] The larger the area of the organic light emitting
diode displays, the more likely for the luminance non-unifor-
mity to increase, because organic light emitting diodes are
typically supplied with driving power from pad regions at
four edges, that is, upper, lower, left, and right edges, of the
substrate. The structures of organic light emitting diode dis-
plays are typically complicated, and the number of parts,
including the chip-on film (COF), flexible printed circuit
(FPC), and printed circuit board (PCB), increases, thereby
increasing the manufacturing cost.

[0069] With pad regions defined at all four edges of the
substrate, a dead space (the width of the non-display area that
does not contribute to display) of the substrate increases and
the dead space further increases, when the printed circuit
board (PCB) is disposed in parallel with the substrate.
[0070] Hereinafter, embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings. 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.

[0071] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals generally designate like elements throughout the
specification. The size and thickness of each component
shown in the drawings are shown for understanding and ease
of description, but embodiments are not limited thereto.

[0072] Itwill 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.

[0073] FIG. 1is atop plan view schematically showing the
structure of an embodiment of an organic light emitting diode
display.

[0074] Referring to FIG. 1, an organic light emitting diode
display 100 of an embodiment includes a base substrate 11
divided into a display area DA and a non-display area NA. A
plurality of pixels 12 is formed in the display area DA of the
base substrate 11 to display images, and one or more drivers
13 may be disposed in the non-display area NA. In some
embodiments, the drivers may not be formed in the non-
display area NA, and some or all of them may be removed.
[0075] A sealing member 15 is disposed in the non-display
area NA to bond the base substrate 11 with the encapsulation
substrate (not shown). When the driver 13 is formed in the
non-display area NA, the sealing member 15 surrounds the

Dec. 1, 2011

display area DA and the driver 13. The sealing member 15
may be made of a thermosetting resin, such as for example,
epoxy resin.

[0076] Thenon-display area NA includes four wire regions
A10-A40 around the sealing member 15, and a pad region
A50 outside one of the wire regions. In the embodiment
shows, the wire region A1-A40 includes first to fourth wire
regions A10, A20, A30 and A40 corresponding to the sides of
the sealing member 15, respectively, and the pad region A50
contacts the first wire region A10.

[0077] The pad region AS0 is not formed at the four edges
of the base substrate 11, but formed only at any one edge of
the base substrate 11. A chip-on film (COF) or a flexible
printed circuit (FPC) (not shown) may be attached to the pad
region A50 to apply driving power to the pixels 12 in the
display area DA. The chip-on film (COF) and the flexible
printed circuit (FPC) may be connected to a printed circuit
board (PCB) (not shown).

[0078] With the pad region A50 positioned at any one edge
of'the base substrate 11, it is possible to simplify the structure
of'the organic light emitting diode display 100 and effectively
reduce a dead space (the width of the non-display area NA) of
the base substrate 11 and a dead space of the display device.
It is also possible to reduce the manufacturing costs by
decreasing the number of chip-on film (COF), flexible printed
circuits (FPC), and/or printed circuit boards (PCB) used.

[0079] Inembodiments of the organic light emitting diode
display 100, it is possible to uniformly apply driving power to
the pixels 12 through the four wire regions A10-A40 sur-
rounding the display region DA, even though the pad region
A50 is formed at only one edge of the base substrate 11. It is
thus possible to increase the display area of the organic light
emitting diode display 100 and ensure luminance uniformity
over the display area DA. The luminance uniformity may be
achieved by a power supply structure using an encapsulation
substrate, which is described below.

[0080] FIG. 2 is atop plan view showing the structure of an
embodiment of an organic light emitting diode display, FIGS.
3 and 4A are top plan views showing the base substrate and
the encapsulation substrate in the organic light emitting diode
display shown in FIG. 2, respectively, and FIG. 4B is a cross-
sectional view taken along line I-I of FIG. 4A.

[0081] Referring to FIGS. 4A and 4B, the organic light
emitting diode display 100 includes an encapsulation sub-
strate 20 bonded to the base substrate by the sealing member
15. The encapsulation substrate 20 may be formed to have a
size covering the display area DA and the non-display area
NA, except for the pad region 50. The encapsulation substrate
20 may cover all of the first to the fourth wire regions A10-
A40. The encapsulation substrate 20 covers the pixels 12
inside the sealing member 15 and the driver (not shown) to
shield them from oxygen and water penetrating from the
outside.

[0082] The encapsulation substrate 20 may be made of a
carbon composite. The encapsulation substrate 20 made of a
carbon composite has a thermal expansion coefficient close to
that of the base substrate 11, particularly a base substrate 11
made of glass or plastic. Accordingly, when the base substrate
11 and the encapsulation substrate 20 are bonded by harden-
ing the sealing member 15 a high temperature, it is possible to
effectively prevent bending due to a difference in thermal
expansion coefficients. It is also possible to prevent bending
caused in an environmental reliability test after bonding.
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[0083] An insulation layer 21 may be formed on a side of
the encapsulation substrate 20 which faces the base substrate
11, and a first conductive layer 22 and a second conductive
layer 23 may be formed on the insulation layer 21. The first
conductive layer 22 may be a wire layer electrically con-
nected with a common power line, which is described below,
to apply driving power to the common power line. The second
conductive layer 23 may be a wire layer contacting a common
electrode (cathode or electron injection electrode), which is
described below, to apply driving power to the common elec-
trode.

[0084] The first conductive layer 22 and the second con-
ductive layer 23 may be positioned at a predetermined dis-
tance “g” from each other, to prevent a short-circuit therebe-
tween. In embodiments where the encapsulation substrate 20
is made of a carbon composite, the encapsulation substrate
itself has conductivity, such that the first conductive layer 22
and the second conductive layer 23 may be short-circuited
without an insulating layer. Such a short-circuit is prevented
by forming the insulation layer 21 before forming the first
conductive layer 22 and the second conductive layer 23 on the
encapsulation substrate 20.

[0085] The first conductive layer 22 may be formed at three
edges of the encapsulation substrate 20, and may be continu-
ously formed with a predetermined width along the edges. In
some embodiments, the first conductive layer 22 contacts the
three edges of the encapsulation substrate 20, in a U-shape.
The second conductive layer 23 may be formed in the other
region on the encapsulation substrate 20, at a predetermined
distance from first conductive layer 22. The second conduc-
tive layer 23 may be formed at the center portion on the
encapsulation substrate 20, contacting the fourth edge of the
encapsulation substrate 20.

[0086] Inthis configuration, the second conductive layer 23
faces the first wire region A10 (see FIG. 1) contacting the pad
region A50 (see FIG. 1), the sealing member 15, and the inner
side of the sealing member 15 in the thickness direction of the
encapsulation substrate 20, and the first conductive layer 22
faces the second to the fourth wire region A20-A40 (see FIG.
1). The first conductive layer 22 and the second conductive
layer 23 may be formed of a metal layer, for example, an
aluminum layer or a copper layer, which has high conductiv-
ity and waterproof effect.

[0087] Referring to FIGS. 2 and 3, a plurality of first com-
mon power lines 31 and a plurality of second power lines 32
perpendicular to the first common lines 31 may be formed in
the display area DA. At least one driver (not shown) may be
positioned between the display area DA and the sealing mem-
ber 15.

[0088] Both ends of the first common power line 31 extend
outside the display area DA, and a first common power pad 33
is formed in the second wire region A20 and the fourth wire
region A40. Both ends of the second common power line 32
also extend outside the display area DA, in which one end of
the second power line 32 is connected to a common power
supply line 34 inside the sealing member 15 and the other end
extends to the third wire region A30, and a second common
power pad 35 is formed in the third wire region A30.

[0089] The first common power line 31 and the second
common power line 32 may be covered with an insulation
layer (not shown). In some embodiments, the first common
power pad 33 and the second common power pad 35 may be
defined as the portions where the first common power line 31
and the second common power line 32 are exposed by open-
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ings formed in the insulation layer. In other embodiments, the
common power pads may be defined as conductive layers on
the insulation layer electrically connected with the first com-
mon power line 31 or the second common power line 32
through the openings in the insulation layer. The detailed
structure of the first and second common power pads 33, 35 is
described below.

[0090] The common power supply line 34 may be directly
connected to a first pad electrode 341 formed in the pad region
A50. Driving power may be applied to one end of the second
common power line 32 from a flexible printed circuit (not
shown) attached to the pad region A50 through the first pad
electrode 341 and the common power supply line 34.

[0091] The first common power pad 33 and the second
common power pad 35 may not be connected with the pad
electrode 341. The common power pads 33 and 35 may be
connected with the flexible printed circuit (not shown) of the
pad region A50 through the first conductive layer 22 formed
on the encapsulation substrate 20. Therefore, driving power
may be applied to the other end of the second common power
line 32 and both ends of the first common power line 31 from
the flexible printed circuit through the first conductive layer
22. Embodiments of the organic light emitting diode display
100 may thus apply driving power to the first and second
common power lines 31, 32 in all four directions.

[0092] FIG. 5A is a cross-sectional view taken along line
II-1I of FIG. 2 and FIG. 5B is a cross-sectional view taken
along III-I1I line of FIG. 2.

[0093] Referring to FIGS. 5A and 5B, a first conductive
member 36 may be formed between the first conductive layer
22 and the first common power pad 33, and between the first
conductive layer 22 and the second common power pad 35.
The first conductive members 36 may be made of a conduc-
tive sealing material, at substantially the same height as the
sealing member 15. The first conductive members 36 function
as conductive paths connecting the first conductive layer 22
with the first and second common power pads 33, 35 and also
firmly fixing the first conductive layer 22 and the first and
second common power pads 33, 35.

[0094] Insomeembodiments, the first conductive members
36 may have a rod shape or a U-shape, similar to the first
conductive layer 22, in a plan view. The first conductive
members 36 may be separated in the second to the fourth wire
region A20-A40.

[0095] An organic light emitting diode 40 and a driving
circuit may be formed in each pixel 12 in the display area DA.
The driving circuit may be composed of at least two thin film
transistors including a switching thin film transistor and a
driving thin film transistor, and at least one capacitor.

[0096] FIGS. 5A and 5B schematically show one thin film
transistor 50 and one organic light emitting diode 40 disposed
in the display area DA. The cross section of the display area
DA taken along the line II-1I of FIG. 2 and the cross section of
the display area DA taken along the line III-I1I of FIG. 2 are
practically different, but for better understanding and ease of
description, the display areas DA are shown in similar con-
figuration in FIGS. 5A and 5B.

[0097] The first common power line 31 and the second
common power line 32 may be made of the same material and
at the same layer as any one of the electrodes of the thin film
transistor 50. At least one of the insulation layers in the
display area DA may cover the first common power line 31
and the second common power line 32, extending outside the
sealing member 15.
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[0098] 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
made of polysilicon layer and include a channel region 511, a
source region 512, and a drain region 513. The channel region
511 may be an intrinsic semiconductor without impurities,
and the source region 512 and the drain region 513 may be
impurity semiconductors doped with impurities.

[0099] The gate electrode 52 may be disposed on the chan-
nel region 511 of the semiconductor layer 51, with the gate
insulating layer 16 therebetween. The source electrode 53 and
drain electrode 54 may be disposed on the gate electrode 52
with an interlayer insulating layer 17 therebetween, and may
be connected to the source area 512 and the drain area 513
through contact holes formed through the interlayer insulat-
ing layer 17, respectively. A planarization layer 18 may be
formed on the source electrode 53 and the drain electrode 54,
and a pixel electrode 41 may be formed on the planarization
layer 18.

[0100] The pixel electrode 41 may be formed on the source
electrode 53 and drain electrode 54 with the planarization
layer 18 therebetween and may be connected with the drain
electrode 54 through a contact hole of planarization layer 18.
A pixel defining layer 19 may be disposed on the pixel elec-
trode 41 and the planarization layer 18 and have a first open-
ing 191 for each pixel to expose a portion of the pixel elec-
trode 41. An organic emission layer 42 may be formed on the
exposed pixel electrode 41 and a common electrode 43 may
be formed over the entire display area DA to cover the organic
emission layer 42 and the pixel defining layer 19. The organic
light emitting diode 40 may be composed of the pixel elec-
trode 41, the organic emission layer 42, and the common
electrode 43.

[0101] The pixel electrode 41 may be a hole injection elec-
trode (anode electrode) and the common electrode 43 may be
an electron injection electrode (cathode electrode). In some
embodiments, the organic emission layer 42 may be com-
posed 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), which are sequentially
stacked from the pixel electrode 41. In some embodiments, at
least one of the layers, except for the emission layer, may be
removed. Holes and electrons are injected into the organic
emission layer 42 from the pixel electrode 41 and the com-
monelectrode 43 and light is emitted when excitons produced
by combination of the injected holes and electrons drops to
the ground state from the excited state.

[0102] The pixel electrode 41 may be formed of a transmis-
sive conductive layer and the common electrode 43 may be
formed of a reflective conductive layer. In some embodi-
ments, light emitted from the organic emission layer 42 is
reflected from the common electrode 43 and travels outside
through the base substrate 11. This light emission structure is
known as a bottom emission type.

[0103] In some embodiments, the pixel electrode 41 may
include any one of ITO (indium tin oxide), IZO (indium zinc
oxide), In,O5 and ZnO. In other embodiments, the pixel elec-
trode 41 may be formed in a metal mirror type having a
reflective conductive layer interposed between two transmis-
sive conductive layers. In some embodiments, the pixel elec-
trode 41 may comprise a triple layer of ITO/Ag/ITO. In such
embodiments, it may be possible to increase luminous effi-
ciency by confining some of the light emitted from the
organic emission layer 42 between the pixel electrode 41 and
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the common electrode 43. The common electrode 43 may
include any one of silver (Ag), aluminum (Al), a silver alloy,
and an aluminum alloy.

[0104] The first common power line 31 and the second
common power line 32 may be formed on the same layer as
any one of the gate electrode 52, and source/drain electrodes
53, 54. In the embodiment of FIG. 5A, the first common
power line 31 is made of the same material and at the same
layer as the source/drain electrodes 53, 54. In the embodiment
of FIG. 5B the second common power line 32 is made of the
same material and at the same layer as the gate electrode 52.
[0105] The gate insulating layer 16, interlayer insulating
layer 17, planarization layer 18 may extend outside the seal-
ing member 15. In some embodiments, the end of the first
common power line 31, which is positioned in the second
wire region A20 and the fourth wire region A40, may be
covered by the planarization layer 18, and the end of the
second common power line 32, which is positioned in the
third wire region A30, may be covered by the interlayer
insulating layer 17 and the planarization layer 18.

[0106] The planarization layer 18 may have a second open-
ing 181 in the second wire region A20 and the fourth wire
region A40 to expose the end of the first common power line
31. The first common power pad 33 may be defined at the end
of the first common power line 31 which is exposed by the
second opening 181. The pad conductive layer 61 electrically
connected with the first common power line 31 through the
second opening 181 may be formed on the planarization layer
18. In some embodiments, the first common power pad 33
may be defined at the first pad conductive layer 61.

[0107] The interlayer insulating layer 17 and planarization
layer 18 have second openings 171, 181 in the third wire
region A30 to expose the end of the second common power
line 32. The second common power pad 35 may be defined as
the end of the second common power line 32 which is exposed
by the second openings 171, 181. The second pad conductive
layer 62 electrically connected with the second common
power line 32 through the second openings 171, 181 may be
formed on the planarization layer 18. In some embodiments,
the second common power pad 35 may be defined as the
second pad conductive layer 62.

[0108] Insome embodiments, he first pad conductive layer
61 and the second pad conductive layer 62 may be made of the
same material simultaneously with any one of the pixel elec-
trode 41 and the common electrode 43. Accordingly, an inde-
pendent patterning for forming the first and second pad con-
ductive layers 61, 62 can be omitted, such that the
manufacturing process may be simplified. In some embodi-
ments, the first and second pad conductive layers 61, 62 may
be made of the same material as the pixel electrode 41, such
as, for example, in a triple layer of ITO/Ag/ITO.

[0109] FIG. 6A is a cross-sectional view taken along line
IV-IV of FIG. 2 and FIG. 6B is a cross-sectional view taken
along line IV-IV of FIG. 2, as a variation of FIG. 6A.

[0110] Referring to FIG. 6A, a second conductive member
37 may be positioned between the first conductive layer 22
and the base substrate 11 at both edges of the first conductive
layer 22 which face the pad region A50. Further, a first inner
wire layer 63 may be formed on the base substrate 11 facing
the second conductive member 37 and connected with a sec-
ond pad electrode 631 formed in the pad region A50. The
second conductive member 37 may be made of a conductive
sealing material at substantially the same height as the first
conductive member 36.
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[0111] A conductive path is formed through the second pad
electrode 631, the first inner wire layer 63, the second con-
ductive member 37, the first conductive layer 22, the first
conductive member 36, and the first common power line 31
and the second common power line 32, and driving power can
be applied from the flexible printed circuit 70 or a chip-on
film (not shown) to the first and second common power lines
31, 32.

[0112] Referring to FIG. 6B, the first conductive member
36 extends to both edges of the first conductive layer 22 which
face the pad region A50. In this configuration, the first con-
ductive member 36 has a U-shape in the plan view, similar to
the first conductive layer 22. The first inner wire layer 63
overlapping the first conductive member 63 may be formed
on the base substrate 11 and connected with the second pad
electrode 631 formed in the pad region A50.

[0113] A conductive path is formed through the second pad
electrode 631, the first inner wire layer 63, the first conductive
member 36, the first conductive layer 22, and the first com-
mon power line 31 and the second common power line 32,
and driving power can be applied to the first and second
common power lines 31, 32 from the flexible printed circuit
70 or the chip-on film (not shown).

[0114] FIG.7is across-sectional view taken along line V-V
of FIG. 2.
[0115] Referring to FIGS. 2 and 7, the common electrode

43 may have a predetermined step, such as a convexo-con-
cave structure, in the display area DA and the prominence of
the common electrode 43 may be in close contact with the
second conductive layer 23 formed on the encapsulation sub-
strate 20. The common electrode 43 may thus be electrically
connected with the second conductive layer 23 and may
receive driving power therefrom.

[0116] The convexo-concave structure of the common
electrode 43 may be implemented by spacers 71. A plurality
of spacers 71 having a predetermined height may be formed
on the pixel defining layer 19 and the common electrode 43
may be formed over the entire display area DA to cover the
spacers 71, such that the common electrode 43 may have
prominences having a height corresponding to spacers 71.
The common electrode 43 may be pressed and electrically
connected to the second conductive layer 23 if the base sub-
strate 11 and the encapsulation substrate 20 are pressed
together.

[0117] The spacers 71 may be uniformly distributed at a
predetermined distance from each other over the entire dis-
play area DA. The prominences of the common electrode 43
may also be uniformly distributed over the entire display area
DA, such that the common electrode 43 may be in uniformly
close contact with the second conductive layer 23 throughout
a large contact area.

[0118] A second inner wire layer 64 may be formed in the
first wire region A10 contacting the pad region A50 and a third
conductive member 38 may be formed between the second
inner wire layer 64 and the second conductive layer 23. The
second inner wire layer 64 may be connected with a third pad
region 641 of the pad region A50. The third conductive mem-
ber 38 may be made of a conductive sealing material at the
same height as the first conductive member 36.

[0119] A conductive path is formed through the third pad
electrode 641, the second inner wire layer 64, the third con-
ductive member 38, the second conductive layer 23, and the
common electrode 43 and driving power can be applied to the
common electrode 43 from the flexible printed circuit 70 or
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the chip-on film (not shown). In some embodiments, the
second conductive layer 23, which is in close contact with the
sealing member 15, may completely cover and protect the
common electrode 43 inside the sealing member 15 and pre-
vent water from permeating from the outside, and may effec-
tively function as a metal encapsulation sealing the common
electrode 43.

[0120] Insomeembodiments, itis possible to apply driving
power to the first and second common power lines 31, 32 in
the four directions, up-, down-, left-, and right-directions,
without forming the pad region A50 at the four edges of the
base substrate 11. It may also be possible to uniformly apply
the driving power to the common electrode 43 throughout the
display area DA, using the close contact between the common
electrode 43 and the second conductive layer 23. As a result,
the organic light emitting diode display 100 can have a large-
area screen with luminance uniformity, with a relatively
simple structure.

[0121] The base substrate 11 may be made of transparent
glass or transparent plastic. In embodiments where the base
substrate 11 is made of transparent plastic, the material may
be any one of polyether sulfone, polyacrylate, polyether
imide, polyethylene naphthalate, polyethylene terephthalate,
poly phenylene sulfide, polyarylate, polyimide, polycarbon-
ate, cellulose triacetate, and cellulose acetate propionate.
[0122] A plurality of processes may be performed to form
the pixels 12 on the base substrate 11, in which heat is applied
and the base substrate 11 is expanded by the heat. The expan-
sion of the base substrate 11 reduces durability of the organic
light emitting diode display 100 and accuracy of the display
area DA. A material having low thermal expansion coefficient
for the base substrate 11 is preferably selected. In embodi-
ments where the base substrate 11 is made of glass or plastic,
it has a thermal expansion coefficient of about 3%10-/K to
4*1079/K.

[0123] FIG. 8 is a schematic top plan view enlarging a
portion of the encapsulation substrate shown in FIG. 4A.

[0124] Referring to FIG. 8, the encapsulation substrate 20
may be formed of'a carbon composite including a resin matrix
24 and a plurality of carbon fibers 25. The encapsulation
substrate 20 may have a configuration in which the carbon
fibers 25 are embedded in the resin matrix 24.

[0125] The carbon fibers 25 may have a thermal expansion
coefficient smaller than that of the base substrate 11. The
carbon fibers 25 have a negative thermal expansion coeffi-
cient in the length direction. The resin matrix 24 has a thermal
expansion coefficient larger than the base substrate 11. There-
fore, it is possible to control the thermal expansion coefficient
of the encapsulation substrate 20 by adjusting the amount of
carbon fibers 25 and resin matrix 24 relative to one another. It
is possible to manufacture the encapsulation substrate 20
having a thermal expansion coefficient that is substantially
the same as, or close to, that of the base substrate 11, by
adjusting the ratio of the resin matrix 24 and the carbon fibers
25 during manufacturing of the encapsulation substrate 20.

[0126] The carbon fibers 25 do not absorb water, such that
they increase the waterproof ability of the encapsulation sub-
strate 20. An encapsulation substrate 20 including carbon
fibers 25 has excellent mechanical properties, and enables
achieving large mechanical rigidity even with a small thick-
ness. The entire thickness of the organic light emitting diode
display 100 may be reduced. The encapsulation substrate 20
may also prevent the first conductive layer 22 and the second
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conductive layer 23, which are formed of an aluminum layer
or a copper layer, from being expanded by heat.

[0127] The carbon fibers 25 may be arranged to cross each
other. In some embodiments, the carbon fibers 25 may be
woven with wefts and wraps. In some embodiments, the
carbon fibers 25 perpendicularly cross each other. In other
embodiments, the carbon fibers 25 may cross each other at
predetermined angles other than the right angle. The encap-
sulation substrate 20 may have a low thermal expansion coef-
ficient throughout the region and the durability of the encap-
sulation substrate 20 may be increased.

[0128] When the base substrate 11 and the encapsulation
substrate 20 are bonded by the sealing member 15 that is
hardened by heat, the encapsulation substrate 20 may be
expanded by the heat. When the encapsulation substrate 20 is
largely expanded by the heat, the bonding with the base
substrate 11 is weak, such that the durability of the organic
light emitting diode display 100 decreases. However, since
the encapsulation substrate 20 in certain embodiments is
made of a carbon composite having a low thermal expansion
coefficient, the amount of expansion in the heating process is
relatively small, and accordingly, it is possible to increase the
durability of the organic light emitting diode display 100.
[0129] FIG. 9 is an exploded perspective view showing the
encapsulation substrate shown in FIG. 4A, as a variation of
FIG. 8.

[0130] The encapsulation substrate 210 may be composed
of a plurality of layers and each of the layers may include a
resin matrix and a plurality of carbon fibers. The encapsula-
tion substrate 210 may have a structure formed by stacking a
first layer 211, a second layer 212, a third layer 213, and a
fourth layer 214. The layers may each include a matrix 24 and
a plurality of carbon fibers 251, 252, 253, 254.

[0131] The carbon fibers 251, 254 of the first layer 211 and
the fourth layer 214 may be arranged in a first direction and
the carbon fibers 252, 253 of the second layer 212 and the
third layer 213 may be arranged in a second direction. The
first direction and the second direction may cross at a right
angle or at another angle. In the embodiment of FIG. 9, the
first direction and the second direction cross at a right angle.
[0132] It is possible to variously set the angle between the
direction of the carbon fibers 251, 254 in the first layer 211
and the fourth layer 214 and the direction of the carbon fibers
252, 253 in the second layer 212 and the third layer 213 in
order to adjust the thermal expansion coefficient of the encap-
sulation substrate 210.

[0133] While this disclosure has been described in connec-
tion with certain embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. An organic light emitting diode display, comprising:

a base substrate including a display area and a non-display
area around the display area;

aplurality of pixels formed over the display area of the base
substrate, the plurality of pixels comprising a common
electrode;

a common power line formed over the base substrate and
electrically connected to a circuit of each of the plurality
of pixels;
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an encapsulation substrate bonded to the base substrate by
a sealing member surrounding the plurality of pixels, the
encapsulation substrate comprising an inner surface fac-
ing the base substrate;

a first conductive layer formed over the inner surface and
electrically connecting the common power line to a first
potential; and

a second conductive layer formed over the inner surface
and spaced apart from the first conductive layer, the
second conductive layer electrically connecting the
common electrode to a second potential.

2. The organic light emitting diode display of claim 1,

wherein:

the encapsulation substrate comprises a material made ofa
carbon compound.

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

wherein:

the encapsulation substrate comprises a resin matrix and a
plurality of carbon fibers, and

the carbon fibers are disposed to cross each other.

4. The organic light emitting diode display of claim 1,

wherein:

the encapsulation substrate comprises a plurality of
stacked layers, which comprises a first layer and a sec-
ond layer, the first layer comprising a resin matrix and a
plurality of carbon fibers aligned generally in a first
direction, the second layer comprising a resin matrix and
a plurality of carbon fibers aligned generally in a second
direction crossing the first direction.

5. The organic light emitting diode display of claim 1,

wherein:

an insulating layer is formed between the inner surface and
the first conductive layer and further between the inner
surface and the second conductive layer.

6. The organic light emitting diode display of claim 1,

wherein:

the first conductive layer comprises an aluminum layer or
a copper layer; and

the second conductive layer comprises an aluminum layer
or a copper layer.

7. The organic light emitting diode display of claim 1,

wherein:

the inner surface of the encapsulation substrate is generally
rectangular,

the first conductive layer is formed along three edges of the
inner surface.

8. The organic light emitting diode display of claim 7,

wherein:

the common power line is electrically connected to the first
conductive layer via a common power pad and a first
conductive member.

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

wherein:

the first conductive member comprises a conductive seal-
ing material and is interconnecting the base substrate
and the encapsulation substrate along with the sealing
member.

10. The organic light emitting diode display of claim 7,

wherein:

the common electrode has a convexo-concave structure
comprising a plurality of prominences facing the second
conductive layer, wherein at least part of the promi-
nences of the convexo-concave structure contact the sec-
ond conductive layer.
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11. The organic light emitting diode display of claim 10,

wherein:

the base substrate comprises a plurality of spacers, which
correspond to the plurality of prominences of the com-
mon electrode.

12. An organic light emitting diode display, comprising:

a base substrate including a non-display area and a display
area, wherein the non-display area comprises a first wire
region, a second wire region, a third wire region and a
fourth wire region, each of which is extending along an
edge of the display area, wherein the non-display area
further comprises a pad region along the first wire
region;

a plurality of pixels formed in the display area of the base
substrate

acommon power line formed in the display area of the base
substrate, the common power line extending between
the second wire region and the fourth wire region gen-
erally opposing the second wire region;

a common electrode formed in the display area of the base
substrate and having a plurality of prominences;

an encapsulation substrate bonded to the base substrate by
a sealing member surrounding the display area, the
encapsulation substrate comprising a carbon compound,
the encapsulation substrate comprising an inner surface
facing the base substrate;

a first conductive layer formed over the inner surface in the
second wire region, in the third wire region and in the
fourth wire region, the first conductive layer electrically
connected to the common power line; and

a second conductive layer formed over the inner surface
and spaced apart from the first conductive layer, the
second conductive layer electrically contacting at least
part of the prominences of the common electrode.

13. The organic light emitting diode display of claim 12,

wherein:

the encapsulation substrate comprises a resin matrix and a
plurality of carbon fibers, and the carbon fibers are dis-
posed to cross each other.

14. The organic light emitting diode display of claim 12,

wherein:

the encapsulation substrate comprises a plurality of
stacked layers, which comprises a first layer and a sec-
ond layer, the first layer comprising a resin matrix and a
plurality of carbon fibers aligned generally in a first
direction, the second layer comprising a resin matrix and
a plurality of carbon fibers aligned generally in a second
direction crossing the first direction.

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

wherein:

an insulating layer is formed between the inner surface and
the first conductive layer and further between the inner
surface and the second conductive layer.

16. The organic light emitting diode display of claim 12,

wherein:

each pixel of the plurality of pixels comprises a thin film
transistor, wherein the thin film transistor comprises a
semiconductor layer, a gate electrode disposed on the
semiconductor layer with a gate insulating layer ther-
ebetween, and source and drain electrodes disposed on
the gate electrode with an interlayer insulating layer
therebetween.

17. The organic light emitting diode display of claim 16,

wherein:

Dec. 1, 2011

the common power line comprises the same material as at
least one of the gate electrode, the source electrode, and
the drain electrode.

18. The organic light emitting diode display of claim 12,

wherein:

each of the pixels in the plurality of pixels comprises an
organic light emitting diode, wherein the organic light
emitting diode comprises a pixel electrode and an
organic emission layer, and wherein the organic emis-
sion layer is interposed between the common electrode
and the pixel electrode.

19. The organic light emitting diode display of claim 12,
wherein the base substrate further comprises a gate insulating
layer, an interlayer insulating layer, a planarization layer, at
least one of which extends into the non-display area overlap-
ping with one of the second wire region, the third wire region
and the fourth wire region when viewed in a direction per-
pendicular to the inner surface, and wherein the at least one of
the gate insulating layer, the interlayer insulating layer, and
the planarization layer covers at least part of the common
power line.

20. The organic light emitting diode display of claim 19,
wherein the common power line is electrically connected to
the first conductive layer via a wiring that extends in a direc-
tion substantially perpendicular to the inner surface, wherein
the wiring comprises a common power pad that passes
through at least one of the gate insulating layer, the interlayer
insulating layer, and the planarization layer.

21. The organic light emitting diode display of claim 12,
further comprising:

a pixel defining layer interposed between two immediately

neighboring ones of the plurality of pixels;

at least one spacer protruding from the pixel defining layer
toward the encapsulation substrate, and the common
electrode covers the pixel defining layer and follows the
contour of the at least one spacer to provide at least one
prominence.

22. The organic light emitting diode display of claim 12,

wherein:

the common power line includes a first common power line
and a second common power line substantially perpen-
dicular to the first common power line, and wherein
opposing ends of the first common power line extend
into the second wire region and the fourth wire region
respectively, and wherein one end of the second com-
mon power line extends into the third wire region.

23. The organic light emitting diode display of claim 22,

wherein:

a common power supply line is formed in a region sur-
rounded by the sealing member, and wherein the other
end of the second common power line is electrically
connected to the common power supply line, and the
common power supply line is connected to a first pad
electrode in the pad region.

24. The organic light emitting diode display of claim 23,

wherein:

a first conductive member extends to an edge of the first
conductive layer which faces the pad region, a first inner
wire layer overlapping the first conductive layer is
formed on the base substrate, and the first inner wire
layer is connected to a second pad electrode in the pad
region.

25. The organic light emitting diode display of claim 24,

wherein:

a second conductive member is positioned between the first
conductive layer and the base substrate at the edge of the
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10
first conductive layer which faces the pad region, the first 27. The organic light emitting diode display of claim 25,
inner wire layer is formed on the base substrate along the wherein: ) ) ) ) ) )
second conductive member, and the first inner wire layer is a second inner wire layer is formed in the first wire region
connected with the second pad electrode in the pad region. on the base substrate, a third conductive member is

positioned between the second inner wire layer and the
second conductive layer, and the second inner wire layer
is connected with a third pad electrode in the pad region.

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

the second conductive layer faces the first wire region, the

sealing member, and the display area. ok kKK
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