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(57) ABSTRACT

An organic light emitting diode display including: a data
wiring that includes a main data line disposed in a display
area and a first data line disposed in a peripheral area; a
driving voltage wiring that includes a main driving voltage
line disposed in the display area and a first driving voltage
line that is connected with the main driving voltage line and
disposed in the peripheral area while extending in a first
direction; and a driving low-voltage wiring that includes a
cathode extending to the peripheral area while overlapping
the display area, and a plurality of first driving low-voltage
connection portions that are connected with the cathode and
disposed in the peripheral area, wherein each of the plurality
of first driving low-voltage connection portions comprises a
wiring portion extended in the first direction and a pad
portion electrically connected with the wiring portion.
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FIG. 12
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FIG. 13
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2019-0002679
filed in the Korean Intellectual Property Office on Jan. 9,
2019, the disclosure of which is incorporated by reference
herein in its entirety.

(a) TECHNICAL FIELD

[0002] The present invention relates to an organic light
emitting diode display, and more particularly, to a peripheral
area that surrounds a display area of an organic light
emitting diode display.

(b) DESCRIPTION OF THE RELATED ART

[0003] A display device is a device for displaying an
image, and an organic light emitting diode display is one
example of a display device.

[0004] Since the organic light emitting diode display has
a self-emission characteristic, it does not require a separate
light source. Therefore, the organic light emitting diode
display can be made with reduced thickness and weight.
Further, the organic light emitting diode display has high-
quality characteristics such as low power consumption, high
luminance, and high response speed.

[0005] The organic light emitting diode display has a
complicated pixel structure and a large number of wirings
connected to the pixels. Therefore, the wiring structure of
the peripheral area surrounding the display area is relatively
complicated.

SUMMARY

[0006] Exemplary embodiments have been made in an
effort to prevent a short circuit between a driving voltage
line and a driving low-voltage line that are disposed adjacent
to each other in a peripheral area.

[0007] An organic light emitting diode display according
to an exemplary embodiment of the present invention
includes: a data wiring that includes a main data line
disposed in a display area and a first data line disposed in a
peripheral area; a driving voltage wiring that includes a main
driving voltage line disposed in the display area and a first
driving voltage line that is connected with the main driving
voltage line and disposed in the peripheral area while
extending in a first direction; and a driving low-voltage
wiring that includes a cathode extending to the peripheral
area while overlapping the display area, and a plurality of
first driving low-voltage connection portions that are con-
nected with the cathode and disposed in the peripheral area,
wherein each of the plurality of first driving low-voltage
connection portions includes a wiring portion extended in
the first direction and a pad portion electrically connected
with the wiring portion.

[0008] The driving low-voltage wiring may further
include a second driving low-voltage connection portion that
electrically connects the cathode and the first driving low-
voltage connection portions.
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[0009] The second driving low-voltage connection portion
may include a wiring portion extended in the first direction
and a connection portion electrically connected with the
wiring portion.

[0010] The first driving voltage line may include a wiring
portion extended in the first direction and a pad portion
electrically connected with the wiring portion.

[0011] The second driving low-voltage connection portion
and the first driving voltage line may overlap each other in
a plan view.

[0012] A width where the wiring portion of the second
driving low-voltage connection portion and the wiring por-
tion of the first driving voltage line overlap each other may
be half or less than half of a width of the wiring portion of
the first driving voltage line.

[0013] The wiring portion of the second driving low-
voltage connection portion may overlap the pad portion of
the first driving voltage line.

[0014] The first driving voltage line may extend to an area
that is adjacent to the display area, and may include only a
plurality of pads that are separated from each other.

[0015] The first driving voltage line and the first driving
low-voltage connection portion may be disposed in different
layers.

[0016] The driving voltage wiring may further include a
second driving voltage line that is disposed in the display
area and is electrically connected with the main driving
voltage line, wherein the driving voltage wiring may have a
mesh shape in the display area.

[0017] The driving low-voltage wiring may further
include a first driving low-voltage line and a second driving
low-voltage line that are disposed in the display area, and
may have a mesh shape.

[0018] An organic light emitting diode display according
to an exemplary embodiment of the present invention
includes: a data wiring that includes a main data line
disposed in a display area and a first data line disposed in a
peripheral area; a driving voltage wiring that includes a main
driving voltage line disposed in the display area, a first
driving voltage line that is connected with the main driving
voltage line and disposed in the peripheral area, and a
plurality of driving voltage pads for receiving a driving
voltage, wherein the first driving voltage line extends in a
first direction; and a driving low-voltage wiring that includes
a cathode extending to the peripheral area and overlapping
the display area, a peripheral driving low-voltage line dis-
posed in the peripheral area and connected with the cathode,
and a plurality of driving low-voltage pads for receiving a
driving low voltage, wherein the driving voltage pads are
formed in a layer different from the first driving voltage line,
and the driving low-voltage pads are formed in a different
layer from the peripheral driving low-voltage line.

[0019] The first driving voltage line and the peripheral
driving low-voltage line may be formed in a data conductive
layer, and the driving voltage pads and the driving low-
voltage pads may be formed in a gate conductive layer.
[0020] The cathode may cover at least a part of the first
driving voltage line.

[0021] The cathode does may not overlap the first driving
voltage line.
[0022] The driving voltage wiring may further include a

first driving voltage connection portion that electrically
connects the driving voltage pads and a second driving
voltage line of the driving voltage wiring.
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[0023] The first driving voltage connection portion may be
disposed in a metal layer.

[0024] The first driving voltage connection portion may be
disposed in an anode layer.

[0025] The driving voltage wiring may further include a
second driving voltage line disposed in the display area and
electrically connected with the main driving voltage line,
wherein the driving voltage wiring may have a mesh struc-
ture.

[0026] The driving low-voltage wiring may further
include a first driving low-voltage line and a second driving
low-voltage line that are disposed in the display area, and
may have a mesh structure.

[0027] An organic light emitting diode display according
to an exemplary embodiment of the present invention
includes: a data wiring; a driving voltage wiring that
includes a main driving voltage line and a first driving
voltage line disposed in a peripheral area and connected with
the main driving voltage line; and a driving low-voltage
wiring that includes a cathode and a plurality of first driving
low-voltage connection portions, wherein at least one of the
first driving low-voltage connection portions is disposed in
the peripheral area and includes a wiring portion and a pad
portion.

[0028] According to the exemplary embodiments, an area
where the pixel electrode layer that is electrically connected
with the driving low-voltage line overlaps the driving volt-
age line is reduced, thereby preventing a short circuit
between the driving low-voltage line and the driving voltage
line. Since a portion to which the driving low-voltage is
applied and a portion to which the driving voltage is applied
are disposed as far as possible, a short circuit between the
two portions can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a layout view of an organic light emitting
diode display according to an exemplary embodiment of the
present invention.

[0030] FIG. 2 is an enlarged view of a peripheral area at
one side of the organic light emitting diode display accord-
ing to the exemplary embodiment of FIG. 1.

[0031] FIG. 3 is a cross-sectional view of FIG. 2, taken
along line III-III.

[0032] FIG. 4, FIG. 6, and FIG. 8 are enlarged views of a
peripheral area at one side of an organic light emitting diode
display according to another exemplary embodiment of the
present invention.

[0033] FIG. 5 is a cross-sectional view of FIG. 4, taken
along line V-V.
[0034] FIG. 7 is a cross-sectional view of FIG. 6, taken

along line VII-VII.

[0035] FIG. 9 is a cross-sectional view of FIG. 8, taken
along line IX-IX.

[0036] FIG. 10 is an enlarged view of a peripheral area at
the other side of an organic light emitting diode display
according to an exemplary embodiment of the present
invention.

[0037] FIG. 11 and FIG. 12 are cross-sectional views of
FIG. 10, taken along line XI-XI.

[0038] FIG. 13 and FIG. 15 are enlarged views of a
peripheral area at the other side of an organic light emitting
diode display according to another exemplary embodiment
of the present invention.
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[0039] FIG. 14 is a cross-sectional view of FIG. 13, taken
along line XIV-XIV.

[0040] FIG. 16 and FIG. 17 are cross-sectional views of
FIG. 15, taken along line XVI-XVI.

[0041] FIG. 18 is a cross-sectional view of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention.

[0042] FIG. 19 is a schematic diagram of a display area of
the organic light emitting diode display according to an
exemplary embodiment of the present invention.

[0043] FIG. 20 is a circuit diagram of a pixel of the organic
light emitting diode display according to an exemplary
embodiment of the present invention,

[0044] FIG. 21 and FIG. 22 are cross-sectional views of
the pixel of the organic light emitting diode display accord-
ing to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0045] Hereinafter, exemplary embodiments of the present
invention will be described more fully with reference to the
accompanying drawings. As those skilled in the art would
realize, the described embodiments may be modified in
various different ways, and thus, should not be limited to the
embodiments set forth herein.

[0046] Like reference numerals may designate like ele-
ments throughout the specification.

[0047] In the drawings, the thickness of layers, films,
panels, regions, etc., may be exaggerated for clarity.
[0048] It will be understood that when an element such as
a layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present.

[0049] Further, in this specification, the phrase “on a
plane” may mean viewing a target portion from the top, and
the phrase “on a cross-section” may mean viewing a cross-
section formed by vertically cutting a target portion from the
side.

[0050] Hereinafter, a structure of an organic light emitting
diode (OLED) display will be described with reference to
FIG. 1.

[0051] FIG. 1 is a layout view of an organic light emitting
diode (OLED) display according to an exemplary embodi-
ment of the present invention.

[0052] The OLED display according to the present exem-
plary embodiment includes a display panel 100 where pixels
PX are formed, a printed circuit board. 300 where voltage
applying portions 310 and 320 are formed, and a flexible
printed circuit board 200 that connects the display panel 100
and the printed circuit board 300 and where driving chips
250 are formed.

[0053] The display panel 100 includes a display area 110
where the pixels PX are formed and thus an image is
displayed, and a peripheral area 120 that includes a fan-out
area while surrounding the display area 110.

[0054] Data lines 171 to which a data voltage is applied,
driving voltage lines 181 to which a driving voltage ELVDD
is applied, and driving low-voltage lines 182 to which a
driving low-voltage ELVSS is applied are connected to the
pixels PX formed in the display area 110. Here, the driving
low-voltage line 182 may be a cathode 410 having an
integrated structure that wholly covers the display area 110.
In addition, the pixel PX is connected with detection signal
lines 173 and 173' to which an initialization voltage is



US 2020/0219453 Al

applied and that detect a voltage of a specific node in the
pixel PX when the initialization voltage is not applied.
[0055] More various lines in addition to the detection
signal lines 173 and 173' may further be connected to the
pixel PX. The pixel PX according to the present exemplary
embodiment is illustrated in detail in FIG. 12 to FIG. 14.
[0056] In FIG. 1, the data line (hereinafter also referred to
as a main data line) 171 is disposed at the left side and the
driving voltage line (hereinafter also referred to as a main
driving voltage line) 181 is disposed at the right side with
reference to the pixel PX, and the driving low-voltage line
182 passes above the pixel PX, but this is not restrictive. In
addition, the detection signal lines 173 and 173' may not be
formed in every array of pixels PX. However, in FIG. 1, one
vertical detection signal line 173 is formed in every array of
a plurality of pixels PX and is connected with the plurality
of pixels PX through a detection signal extension portion
173" extended from the vertical detection signal line 173 in
a horizontal direction (e.g., a first direction). In the present
exemplary embodiment, one vertical detection signal line
173 is formed in every array of pixels PX, and three pixels
PX in a row of the array and the vertical detection signal line
173 are connected with each other by the detection signal
line extension portion 173'. In addition, according to exem-
plary embodiments of the present invention, the driving
voltage line 181 may not be formed in every pixel array.
[0057] In the peripheral areca 120 of the display panel 100,
a peripheral data line (hereinafter also referred to as a first
data line) 171-1 connected with the data line 171, a periph-
eral detection signal line 173-1 connected with the vertical
detection signal line 173, a peripheral driving voltage line
(hereinafter also referred to as a first driving voltage line)
181-1 connected with the driving voltage line 181, and a
peripheral driving low-voltage connection portion (herein-
after referred to as a first driving low-voltage connection
portion) 182-1 connected with the driving low-voltage line
182 are formed.

[0058] The peripheral data line 171-1 and the peripheral
detection signal line 173-1 are disposed at opposite sides in
the fan-out area in the peripheral area 120. Such a structure
enables receipt of a signal from one driving chip 250 in a
predetermined area, and thus, the peripheral data line 171-1
and the peripheral detection signal line 173-1 are direct
toward a center of the fan-out area while being bent. Thus,
pads disposed at ends of the peripheral data lines 171-1 and
peripheral detection signal lines 173-1 can be arranged near
each other at the driving chips 250. In addition, the periph-
eral data lines 171-1 and the peripheral detection signal lines
173-1 respectively have different lengths due to the bending
structure. To compensate for this length difference, each of
the peripheral data lines 171-1 and each of the peripheral
detection signal lines 173-1 may further include a resistor
portion that enables all data lines or all detection signal lines
to have the same resistance value. A first conductive layer
(e.g., a data conductive layer in the present exemplary
embodiment) where the data lines 171 and the detection
signal lines 173 are formed in the display area 110 and a
second conductive layer (e.g., a gate conductive layer in the
present exemplary embodiment) where the peripheral data
lines 171-1 and the peripheral detection signal lines 173-1
are formed in the peripheral area 120 may be different from
each other.

[0059] The peripheral driving voltage line 181-1 extends
in a horizontal direction, and has a structure that includes a
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connection line connecting the plurality of driving voltage
lines 181. The connection line of the peripheral driving
voltage line 181-1 has a structure in which the connection
line is integrally formed as a whole in the peripheral area
120 such that all the driving voltage lines 181 are connected
with a single connection line. However, according to exem-
plary embodiments of the present invention, the connection
line of the peripheral driving voltage line 181-1 may be
provided in plural and one connection line may be connected
with only some of the driving voltage lines 181.

[0060] In addition, the peripheral driving low-voltage con-
nection portion 182-1 is provided in plural and the periph-
eral driving low-voltage connection portions 182-1 are sepa-
rated from one another. In FIG. 1, the peripheral driving
low-voltage connection portion 182-1 is illustrated as a
single wiring extending in a horizontal direction, but the
respective peripheral driving low-voltage connection por-
tions 182-1 that are separated from each other are connected
by the cathode 410, and thus, they are shown to be connected
when viewed in a circuit structure (referring to FIG. 2). In
other words, respectively separated peripheral driving low-
voltage connection portions 182-1 may be connected with
the driving low-voltage lines 182, which are cathodes 410
that cover the display area 110. The cathode 410 not only
covers the entire display area 110 but is also formed in a part
of the peripheral area 120, and thus, may be connected with
the peripheral driving low-voltage connection portion 182-1
in the peripheral area 120. A driving low-voltage ELVSS
applied to the peripheral driving low-voltage connection
portions 182-1 is transmitted to the cathode 410, and a
portion that applies the driving low-voltage ELVSS to the
cathode 410 may have a plurality of locations.

[0061] The peripheral data line 171-1 formed in the
peripheral area 120 is formed in a second conductive layer
that is different from a first conductive layer where the
peripheral driving voltage line 181-1 and the peripheral
driving low-voltage connection portion 182-1 are formed,
and thus, may overlap the first conductive layer in a layout
view. In addition, the peripheral driving voltage line 181-1
and the peripheral driving low-voltage connection portion
182-1 are formed in the same conductive layer, and thus,
they may be separated from each other in the layout view.
The peripheral driving voltage line 181-1 and the peripheral
driving low-voltage connection portion 182-1 are formed in
the same conductive layer as the driving voltage line 181.
[0062] The data line 171 disposed in the display area 110
and the peripheral data line 171-1 disposed in the peripheral
area 120 may also be referred to as data wirings hereinafter.
[0063] The driving voltage line 181 disposed in the dis-
play area 110 and the peripheral driving voltage line 181-1
disposed in the peripheral area 120 may also be referred to
as driving voltage wirings hereinafter.

[0064] The cathode 410 that extends to the peripheral area
120 while covering the display area 110, and the peripheral
driving low-voltage connection portion 182-1 that is dis-
posed in the peripheral area 120, may be referred to as
driving low-voltage wiring. Here, the driving low-voltage
wiring may include driving low-voltage lines (refer to 182
and 182' of FIG. 19) that are additionally formed in the
display area 110.

[0065] The flexible printed circuit board 200 includes a
driving chip 250 that applies a data voltage to the data
wirings 171 and 171-1. An input wiring 2171 that transmits
a signal to the driving chip 250 from the outside and an
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output wiring 1171-1 that outputs a data voltage from the
driving chip 250 are formed in the flexible printed circuit
board 200. In addition, the detection signal lines 173 and
173-1 may be connected with the driving chip 250.

[0066] The output wiring 1171-1 is connected with the
peripheral data line 171-1 disposed in the peripheral area
120. The input wiring 2171 has a structure that receives a
signal from the printed circuit board 300.

[0067] The flexible printed circuit board 200 further
includes a driving voltage transmission line 1181 that
applies a driving voltage ELVDD, and a driving low-voltage
transmission line 1182 that applies the driving low-voltage
ELVES.

[0068] The driving voltage transmission line 1181 is con-
nected with the peripheral driving voltage line 181-1 of the
peripheral area 120, and the driving low-voltage transmis-
sion line 1182 is connected with the peripheral driving
low-voltage connection portion 182-1 of the peripheral area
120.

[0069] The printed circuit board 300 includes a driving
voltage applying portion 310 that generates and transmits
the driving voltage ELVDD, and a driving low-voltage
applying portion 320 that generates and transmits the driving
low-voltage ELVSS. The printed circuit board 300 includes
a driving voltage output line 2181 connected to the driving
voltage applying portion 310. The driving voltage output
line 2181 is connected with the driving voltage transmission
line 1181 of the flexible printed circuit board 200. Thus, the
driving voltage ELVDD is transmitted to the display panel
100 from the driving voltage output line 2181 to the driving
voltage transmission line 1181. The printed circuit board 300
further includes a driving low-voltage output line 2182
connected to the driving low voltage applying portion 320.
The driving low-voltage output line 2182 is connected with
the driving low-voltage transmission line 1182 of the flex-
ible printed circuit board 200. Thus, the driving low-voltage
ELVSS is transmitted to the display panel 100 from the
driving low-voltage output line 2182 to the driving low-
voltage transmission line 1182.

[0070] The printed circuit board 300 may further include
a video driver that divides an externally applied video signal
and transmits the divided video signals to the respective
driving chips 250 that are disposed in the flexible printed
circuit board 200. The video driver is connected with the
input wiring 2171 of the flexible printed circuit board 200
through a video signal transmission line. Thus, the video
signal can be transmitted to the driving chip 250.

[0071] A structure of the peripheral area 120 in an organic
light emitting diode display will now be described in further
detail with reference to FIG. 2 and FIG. 3.

[0072] FIG. 2 is an enlarged view of a peripheral area at
one side of the organic light emitting diode display accord-
ing to the exemplary embodiment of FIG. 1, and FIG. 3 is
a cross-sectional view of FIG. 2, taken along line III-III.
[0073] In FIG. 2, the peripheral area 120 disposed in a
lower portion of the display panel 100 is illustrated, and a
fan-out area where the peripheral data lines 171-1 are
arranged is mainly illustrated.

[0074] The data lines 171 are connected to the peripheral
data lines 171-1 in the peripheral area 120 while being
extended in a vertical direction (e.g., a second direction) in
the display area 110, and then, concentrated to a center of the
fan-out area by being bent in the fan-out area. Referring to
FIG. 3, the peripheral data lines 171-1 are formed in a layer
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(e.g., a gate conductive layer) where a gate line is formed
rather than being formed in a layer (e.g., a data conductive
layer) where the data lines 171 are formed. Thus, the data
line 171 is formed to extend to a part of the peripheral area
120 while passing through the display area 110 in the data
conductive layer, and is electrically connected with the
peripheral data line 171-1 formed in the gate conductive
layer by a contact structure. Here, the gate conductive layer
is formed closer to a semiconductor layer compared to the
data conductive layer, and is disposed away from an anode
and a cathode.

[0075] The peripheral driving voltage line 181-1 and the
peripheral driving low-voltage connection portion 182-1 are
formed in the data conductive layer of the peripheral area
120. Although the peripheral driving voltage line 181-1 and
the peripheral driving low-voltage connection portion 182-1
are formed in the same layer, they are illustrated as being
separated from each other in FIGS. 2 and 3.

[0076] The peripheral driving voltage line 181-1 disposed
in the peripheral area 120 includes a wiring portion extend-
ing in the horizontal direction (e.g., the first direction) and
a pad portion protruded downward from the wiring portion.
The pad portion of the peripheral driving voltage line 181-1
is disposed between adjacent fan-out areas. The pad portion
of the peripheral driving voltage line 181-1 is connected
with the driving voltage transmission line 1181 of the
flexible printed circuit board 200 and receives the driving
voltage ELVDD. The driving voltage ELVDD transmitted to
the peripheral driving voltage line 181-1 is transmitted to the
driving voltage line 181. By increasing the number of pad
portions protruded from the peripheral driving voltage line
181-1, the driving voltage ELVDD can maintain a constant
voltage level in the display area 110. The driving voltage line
181 is formed in the data conductive layer and the peripheral
driving voltage line 181-1 is also formed in the data con-
ductive layer, and thus, the driving voltage line 181 and the
peripheral driving voltage line 181-1 may have an integrated
structure in which they are directly connected without an
additional contact structure.

[0077] The peripheral driving low-voltage connection por-
tion 182-1 disposed in the peripheral area 120 has a plurality
of separated structures. Pad portions are disposed at opposite
sides of every connection portion, and a wiring portion is
provided between the pad portions to connect the two pad
portions. In other words, the peripheral driving low-voltage
connection portion 182-1 includes a wiring portion extended
in one direction and pad portions respectively protruded
from opposite sides of the wiring portion and electrically
connected thereto. The peripheral driving voltage line 181-1
has one connected structure as a whole by the connection
line, but the peripheral driving low-voltage connection por-
tion 182-1 is formed of a plurality of separated connection
portions.

[0078] A peripheral driving low-voltage horizontal con-
nection portion 192 (hereinafter also referred to as a second
driving low-voltage connection portion) that is electrically
connected by an opening 405 is formed on the peripheral
driving low-voltage connection portion 182-1.

[0079] The peripheral driving low-voltage horizontal con-
nection portion 192 includes a wiring portion extended in
the horizontal direction (e.g., the first direction) and a
contact portion that is electrically connected while being
protruded downward from the wiring portion. The contact
portion of the peripheral driving low-voltage horizontal
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connection portion 192 overlaps the peripheral driving low-
voltage connection portion 182-1 and is electrically con-
nected with the peripheral driving low-voltage connection
portion 182-1 through the opening 405. For example, the
peripheral driving low-voltage horizontal connection por-
tion 192 directly contacts the peripheral driving low-voltage
connection portion 182-1 in the opening 405. The wiring
portion of the peripheral driving low-voltage horizontal
connection portion 192 overlaps the peripheral driving volt-
age line 181-1, but an area that overlaps the peripheral
driving voltage line 181-1 is kept smaller than a predeter-
mined size to prevent the occurrence of a short circuit. In
other words, an area where the wiring portion of the periph-
eral driving low-voltage horizontal connection portion 192
and the wiring portion of the peripheral driving voltage line
181-1 overlap each other may be formed to be half or less
than half of a width of the wiring portion of the peripheral
driving voltage line 181-1. In addition, the peripheral driv-
ing low-voltage horizontal connection portion 192 does not
protrude in the pad portion of the peripheral driving voltage
line 181-1, and thus, an overlapped area with the peripheral
driving voltage line 181-1 can be reduced.

[0080] The cathode 410 is disposed on the peripheral
driving low-voltage horizontal connection portion 192, and
thus, the cathode 410 and the peripheral driving low-voltage
horizontal connection portion 192 are electrically connected
with each other through the opening 405. For example, the
cathode 410 and the peripheral driving low-voltage horizon-
tal connection portion 1192 directly contact each other in the
opening 405.

[0081] In FIG. 2, one opening 405 is illustrated, but
referring to FIG. 3, the opening 405 may be formed in two
insulation layers (e.g., an organic insulation layer 15 and a
barrier rib 20). Thus, the peripheral driving low-voltage
connection portion 182-1, the peripheral driving low-voltage
horizontal connection portion 192, and the cathode 410 are
sequentially connected with each other. Due to such a
connection structure, the driving low-voltage ELVSS
applied to the pad portion of the peripheral driving low-
voltage connection portion 182-1 is transmitted to the cath-
ode 410 through the peripheral driving low-voltage horizon-
tal connection portion 192.

[0082] Since the peripheral driving low-voltage connec-
tion portion 182-1 is a data conductive layer in the fan-out
area, the peripheral driving low-voltage connection portion
182-1 can he easily electrically connected with the cathode
410 through the opening 405.

[0083] The driving voltage ELVDD and the driving low-
voltage ELVSS should be transmitted as individual voltages
to the pixels PX, respectively, but there is a possibility that
the peripheral driving voltage line 181-1 to which the
driving voltage ELVDD is applied and wirings (e.g., the
peripheral driving low-voltage connection portion 182-1 and
the peripheral driving low-voltage horizontal connection
portion 192) to which the driving low-voltage ELVSS is
applied may be adjacent to each other or overlap each other
in the peripheral area 120, thereby causing a short circuit.
Thus, an area where the peripheral driving low-voltage
horizontal connection portion 192 and the peripheral driving
voltage line 181-1 overlap each other is minimized in the
present exemplary embodiment to prevent the occurrence of
such a short circuit. In other words, the peripheral driving
voltage line 181-1 and the peripheral driving low-voltage
connection portion 182-1 that are adjacent to each other are
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formed in the same layer (e.g., the data conductive layer) by
using the same mask. Since they are formed by the same
mask, they can be formed at a predetermined distance from
each other. However, an opening 405 formed thereon may be
changed in location due to misalignment of the mask. When
the opening 450 is inappropriately located, an overlapping
area of the peripheral driving low-voltage horizontal con-
nection portion 192 and the peripheral driving voltage line
181-1 may be increased, thereby increasing the possibility
that they will connected with each other in the misaligned
opening 405. However, in the present exemplary embodi-
ment, the driving low-voltage horizontal connection portion
192 overlaps the peripheral driving voltage line 181-1 with
a minimum area such that the occurrence of a short circuit
can be prevented even if the opening 405 is misaligned.
[0084] The cathode 410 not only covers the entire display
area 110 but is also formed in the peripheral region 120, and
referring to FIG. 2, the cathode 410 covers the peripheral
driving low-voltage connection portion 182-1, the periph-
eral, driving voltage line 181-1, and the peripheral driving
low-voltage horizontal connection portion 192. However,
according to exemplary embodiments of the present inven-
tion, the cathode 410 may overlap only the peripheral
driving low-voltage connection portion 182-1, the peripheral
driving voltage line 181-1, or a part of the peripheral driving
low-voltage horizontal connection portion 192.

[0085] In FIG. 3, a location relationship of the respective
wirings will be described through a cross-sectional view.
[0086] Referring to FIG. 3, a buffer layer 11 is stacked on
a substrate 10. The substrate 10 may be a flexible substrate
such as a glass substrate or a plastic substrate. A metal layer
may be formed on the substrate 10. In addition, a semicon-
ductor layer is formed on the buffer layer 11, and no
semiconductor layer is formed in the peripheral area 120. A
gate insulation layer 12 is stacked on the buffer layer 11. The
gate conductive layer is formed on the gate insulation layer
12, and the peripheral data lines 171-1 are formed in the
peripheral area 120. An interlayer insulation layer 14 that
covers the peripheral data line 171-1, and the gate insulation
layer 12 is formed on the peripheral data line 171-1 and the
gate insulation layer 12. According to exemplary embodi-
ments of the present invention, a layer used to form the
pixels PX may include a second gate conductive layer. In
this case, a second gate insulation layer 13 may be further
provided between the interlayer insulation layer 14 and the
gate insulation layer 12. In addition, according to exemplary
embodiments of the present invention, the peripheral data
lines 171-1 may be formed as the second gate conductive
layer.

[0087] The data conductive layer is formed on the inter-
layer insulation layer 14, and the peripheral driving voltage
line 181-1 and the peripheral driving low-voltage connection
portion 182-1 are formed in the peripheral area 120. The
peripheral driving voltage line 181-1 may have a directly
connected structure since the driving voltage line 181 of the
display area 110 is formed in the data conductive layer.
[0088] The organic insulation layer 15 that covers the
peripheral driving voltage line 181-1 and the peripheral
driving low-voltage connection portion 182-1 is formed on
the peripheral driving voltage line 181-1 and the peripheral
driving low-voltage connection portion 182-1. An anode
may be formed on the organic insulation layer 15, and the
peripheral driving low-voltage horizontal connection por-
tion 192 may be formed in the peripheral area 120. The
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peripheral driving low-voltage horizontal connection por-
tion 192 is connected with the peripheral driving low-
voltage connection portion 182-1 through the opening 405
formed in the organic insulation layer 15. The barrier rib 20
is formed on the organic insulation layer 15 and the periph-
eral driving low-voltage connection portion 182-1 to cover
the organic insulation layer 15 and the peripheral driving
low-voltage connection portion 182-1. A cathode 410 is
formed on the barrier rib 20, and the cathode 410 and the
peripheral driving low-voltage connection portion 182-1 are
electrically connected with each other through the opening
405 formed in the barrier rib 20.

[0089] Hereinabove, a structure in which the peripheral
driving low-voltage horizontal connection portion 192 and
peripheral driving voltage line 181-1 are extended in a
horizontal direction while reducing an overlapped area ther-
ebetween has been described.

[0090] Hereinafter, referring to FIG. 4 and FIG. 5, a
structure in which a peripheral driving low-voltage horizon-
tal connection portion 192 is formed while not overlapping
a peripheral driving voltage line 181-1, except for a pad
portion of the peripheral driving voltage line 181-1, will be
described.

[0091] FIG. 4 is an enlarged view of one peripheral area of
an organic light emitting diode display according to another
exemplary embodiment of the present invention, and FIG. §
is a cross-sectional view of FIG. 4, taken along line V-V.
[0092] First, referring to FIG. 4, compared to FIG. 2, a
peripheral driving low-voltage horizontal connection por-
tion 192 only overlaps a pad portion of a peripheral driving
voltage line 181-1, while not overlapping a wiring portion of
the peripheral driving voltage line 181-1.

[0093] As a result, an area where the peripheral driving
voltage line 181-1 and the peripheral driving low-voltage
horizontal connection portion 192 overlap each other is
minimized. For example, an opening 405 is located farther
away from the pad portion of the peripheral driving voltage
line 181-1 such that the peripheral driving low-voltage
connection portion 182-1 and the peripheral driving low-
voltage horizontal connection portion 192 can be electrically
connected with each other. Therefore, an occurrence of a
short circuit of the peripheral driving voltage line 181-1 and
the peripheral driving low-voltage horizontal connection
portion 192 due to a misalignment of the opening 405 may
not occur in the exemplary embodiment of FIG. 4.

[0094] A difference can also be determined in reference
FIG. 5.
[0095] In other words, compared to FIG. 3, in FIG. 5, a

structure in which the peripheral driving low-voltage hori-
zontal connection portion 192 that is disposed on the periph-
eral driving voltage line 181-1 in a cross-sectional view is
not formed in a partial area. In other words, an area of the
peripheral driving voltage line 181-1 is not overlapped by
the peripheral driving low-voltage horizontal connection
portion 192. Thus, due to the area where the peripheral
driving voltage line 181-1 does not overlap the peripheral
driving low-voltage horizontal connection portion 192, the
possibility of a short circuit between the two wirings (e.g.,
the peripheral driving voltage line 181-1 and the peripheral
driving low-voltage horizontal connection portion 192) is
reduced.

[0096] Hereinafter, an exemplary, embodiment of the
present invention shown in FIG. 6 and FIG. 7 will be
described.
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[0097] FIG. 6 is an enlarged view of one peripheral area of
an organic light emitting diode display according to another
exemplary embodiment of the present invention, and FIG. 7
is a cross-sectional view of FIG. 6, taken along line VII-VII.
[0098] InFIG. 6 and FIG. 7, an exemplary embodiment of
the present invention in which only a pad portion is
expanded rather than forming a wiring portion that horizon-
tally extends from a peripheral driving voltage line 181-1 to
reduce an area overlapped with a peripheral driving low-
voltage horizontal connection portion 192 is illustrated.
[0099] Compared to FIG. 2, a structure of the peripheral
driving voltage line 181-1 is different in FIG. 6.

[0100] In other words, the peripheral driving voltage line
181-1 according to the exemplary embodiment of the pres-
ent invention shown in FIG. 6 has a structure as follows.
[0101] For example, in FIG. 6, the peripheral driving
voltage line 181-1 disposed in a peripheral area 120 does not
include a wiring portion extended in a horizontal direction
(e.g., a first direction), and only includes a pad portion
protruded in a downward direction (e.g., a second direction)
and electrically connected thereto. The pad portion extends
to an area adjacent to a display area 110, and is formed of
a plurality of pad portions that are separately formed from
each other. Although it is not expressly illustrated in FIG. 6,
as shown in FIG. 19, driving voltage wirings that apply a
driving voltage ELVDD include a driving voltage line 181
and a horizontal driving voltage line 181' (hereinafter also
referred to as a second driving voltage line), which are
formed in the shape of a mesh in the display area 110. Thus,
although the peripheral driving voltage line 181-1 disposed
in the peripheral area 120 does not extend in the first
direction, the entire display area 110 has a constant driving
voltage ELVDD by virtue of the mesh structure connection
of the display area 110. The peripheral driving voltage line
181-1 shown in FIG. 6 may be formed in a data conductive
layer and thus directly connected with the driving voltage
line 181 of the display area 110 without an additional contact
structure. In other words, in the structure of FIG. 6, when the
driving voltage ELVDD is applied through the pad portion,
the driving voltage ELVDD may be applied to only a part of
the driving voltage line 181 of the display area 110. How-
ever, since the horizontal driving voltage line 181" is pro-
vided in the display area 110, the driving voltage lines 181
are connected each other by the horizontal driving voltage
line 181'. Thus, the driving voltage ELVDD can be applied
to all of the display area 110.

[0102] This will be described with reference to a cross-
sectional structure shown in FIG. 7.

[0103] Compared to FIG. 3, in FIG. 7, an area where the
peripheral driving voltage line 181-1 and the peripheral
driving low-voltage horizontal connection portion 192 over-
lap each other is reduced. FIG. 6 also illustrates this reduc-
tion in overlap.

[0104] Thus, since the area where the peripheral driving
voltage line 181-1 and the peripheral driving low-voltage
horizontal connection portion 192 overlap each other is
reduced, they may not be electrically connected with each
other even if an opening 405 is misaligned.

[0105] Hereinabove, the exemplary embodiments of the
present invention in which the peripheral driving low-
voltage horizontal connection portion 192 is formed have
been described with reference to FIG. 2 to FIG. 7.

[0106] Hereinafter, an exemplary embodiment of the pres-
ent invention in which a peripheral driving low-voltage
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horizontal connection portion 192 is omitted will be
described with reference to FIG. 8 and FIG. 9.

[0107] FIG. 8 is an enlarged view of one peripheral area of
an organic light emitting diode display according to another
exemplary embodiment of the present invention, and FIG. 9
is a cross-sectional view of FIG. 8, taken along line IX-IX.

[0108] Referring to FIG. 8, a peripheral driving low-
voltage horizontal connection portion 192 is not formed,
unlike in FIG. 2, FIG. 4, and FIG. 6. Thus, in the present
exemplary embodiment, when a peripheral driving low-
voltage connection portion 182-1 and a cathode 410 are
electrically connected with each other, they are directly
connected with each other rather than being connected
through a layer disposed in an anode.

[0109] Referring to FIG. 9, in the present exemplary
embodiment, the peripheral driving low-voltage connection
portion 182-1 is disposed in a data conductive layer, and the
cathode 410 is formed in a cathode layer that is disposed on
the anode. The cathode 410 and the peripheral driving
low-voltage connection portion 182-1 are directly connected
with each other through an opening 405.

[0110] In the exemplary embodiment of the present inven-
tion shown in FIG. 8 and FIG. 9, the possibility of the
peripheral driving voltage line 181-1 being connected with
a wiring that transmits a driving low voltage ELVSS is
further reduced. When the peripheral driving low-voltage
horizontal connection portion 192 is disposed in the anode,
the opening 405 formed in the organic insulation layer 15
causes a short circuit, but as shown in FIG. 9, when two the
insulation layers (e.g., the organic insulation layer 15 and the
barrier rib 20) are disposed between the peripheral driving
voltage line 181-1 and the cathode 410 that overlaps the
peripheral driving voltage line 181-1, the possibility of a
short circuit can be reduced as long as the opening 405 is not
misaligned. In addition, the parasitic capacitance between
the peripheral driving voltage line 181-1 and the cathode
410 may be reduced as the overlapping distance increases.

[0111] Hereinabove, the peripheral area at the lower side
of the display device has been described.

[0112] Hereinafter, a peripheral area at an upper side of the
organic light emitting diode display will be described.

[0113] An exemplary embodiment of the present invention
shown in FIG. 10 to FIG. 12 will now be described.

[0114] FIG. 10 is an enlarged view of the other peripheral
area of the organic light emitting diode display according to
an exemplary embodiment of the present invention, and
FIG. 11 and FIG. 12 are cross-sectional views of FIG. 10,
taken along line XI-XI.

[0115] First, FIG. 10 will be described.

[0116] A peripheral area 120 is disposed at an upper side
of a display area 110 within the display panel 100. A
peripheral driving voltage wiring and a peripheral driving
low-voltage wiring are formed in the peripheral area 120 of
the upper side of the display area 110. Here, unlike the
peripheral driving low-voltage connection portion 182-1 of
the peripheral area 120 in the lower side, the peripheral
driving low voltage wiring in the upper side extends in a
horizontal direction and thus is integrally formed. In addi-
tion, in the peripheral area 120 of the upper side, a driving
voltage pad 181-3 that transmits a driving voltage ELVDD
and a driving low-voltage pad 182-3 that transmits a driving
low-voltage ELVSS are respectively included.
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[0117] The peripheral driving voltage wiring that is dis-
posed at the upper peripheral area 120 and transmits the
driving voltage ELVDD will now be described.

[0118] The peripheral driving voltage wiring at the upper
side includes a second peripheral driving voltage line 181-2
and the driving voltage pad 181-3. Unlike the peripheral
driving voltage line 181-1, which is a peripheral driving
voltage wiring in the lower side, the peripheral driving
voltage wiring at the upper side is separately formed rather
than being integrally formed, and only has a electrical
connection, for example.

[0119] Referring to FIG. 10, the second peripheral driving
voltage line 181-2 is formed in a data conductive layer and
thus is formed in the same layer as the driving voltage line
181 of the display area 110. Thus, as shown in FIG. 10, the
second peripheral driving voltage line 181-2 is integrally
formed with the driving voltage line 181. Unlike as shown
in FIG. 2, in FIG. 10, the driving voltage line 181 has a
predetermined width because FIG. 10 is an enlarged view.
This can be determined through comparison of a size of the
pad in FIG. 2 and FIG. 10. Such a size difference can also
be changed according to exemplary embodiments of the
present invention.

[0120] In addition, the driving voltage pad 181-3 extends
in a vertical direction, and overlaps with the second periph-
eral driving voltage line 181-2 at an end of the peripheral
area 120. In FIG. 10, only one driving voltage pad 181-3 is
illustrated, but a plurality of driving voltage pads 181-3 may
be included at a plurality of locations. Unlike the second
peripheral driving voltage line 181-2, the driving voltage
pad 181-3 is formed in a gate conductive layer that is
disposed in a lower portion of the data conductive layer. The
gate conductive layer may be formed as two layers (e.g., a
first gate conductive layer and a second gate conductive
layer) according to exemplary embodiments of the present
invention, but the driving voltage pad 181-3 may be formed
in either of the two layers. In the cross-sectional view of
FIG. 11, the driving voltage pad 181-3 is formed in the
second gate conductive layer, and in the cross-sectional view
of FIG. 12, the driving voltage pad 181-3 is formed in the
first gate conductive layer.

[0121] The second peripheral driving voltage line 181-2
and the driving voltage pad 181-3 are directly connected
with each other through an opening 401, and thus, the
driving voltage ELVDD input to the driving voltage pad
181-3 is applied to the second peripheral driving voltage line
181-2, and thus, the driving voltage ELVDD is applied to the
driving voltage line 181 of the display area 110.

[0122] In addition, the peripheral driving low-voltage wir-
ing that is disposed in the upper peripheral area 120 and
transmits the driving low-voltage ELVSS includes a second
peripheral driving low-voltage line 182-2 and a driving
low-voltage pad 182-3. The driving low-voltage wiring
disposed in the lower peripheral area 120 has a structure in
which a separately formed connection portion is provided in
plural, but the second peripheral driving low-voltage line
182-2 in the upper peripheral area 120 is integrally extended
in a horizontal direction. However, the second peripheral
driving low-voltage line 182-2 does not include a pad
connected thereto, and includes a separately formed driving
low-voltage pad 182-3.

[0123] Referring to FIG. 10, the second peripheral driving
low-voltage line 182-2 is formed in the data conductive
layer, and extends in a horizontal direction. Thus, a structure
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in which the plurality of peripheral driving low-voltage
connection portions 182-1 are disposed in a lower portion is
different from a structure in which one second peripheral
driving low-voltage line 182-2 is integrally formed in the
display panel 100.

[0124] In addition, the driving low-voltage pad 182-3
extends in a vertical direction, and overlaps the second
peripheral driving low-voltage line 182-2 at an end of the
peripheral area 120. In FIG. 10, only one driving low-
voltage pad 182-3 is illustrated, but a plurality of driving
low-voltage pads 182-3 may be included at a plurality of
locations. Unlike the second peripheral driving low-voltage
line 182-2, the driving low-voltage pad 182-3 is formed in
a gate conductive layer that is located at a lower portion of
the data conductive layer, and according to exemplary
embodiments of the present invention, the driving low-
voltage pad 182-3 may be disposed in the first gate conduc-
tive layer (refer to FIG. 11) or on the second gate conductive
layer (refer to FIG. 12) that is disposed on the first gate
conductive layer.

[0125] The second peripheral driving low-voltage line
182-2 and the driving low-voltage pad 182-3 are directly
connected with each other by an opening 402, and thus, the
driving low-voltage ELVSS input to the driving low-voltage
pad 182-3 is applied to the second peripheral driving low-
voltage line 182-2.

[0126] The second peripheral driving low-voltage line
182-2 includes a portion exposed by an opening 405, and is
electrically connected with a cathode 410 (indicated by
hatching in FIG. 10) through the exposed portion. The
opening 405 is disposed on the second peripheral driving
low voltage line 182-2 in FIG. 10, but the location of the
opening 405 may be any location that can expose the second
peripheral driving low-voltage line 182-2. Thus, the driving
low-voltage ELVSS applied to the driving low-voltage pad
182-3 is transmitted to the cathode 410 through the second
peripheral driving low-voltage line 182-2.

[0127] The exemplary embodiments of the present inven-
tion shown in FIG. 11 and FIG. 12 show a difference of
layers where the driving voltage pad 181-3 and the driving
low-voltage pad 182-3 are formed, respectively. Due to such
a layer difference, the exemplary embodiment of the present
invention shown in FIG. 12 may have fewer short circuits
compared to the exemplary embodiment of the present
invention shown in FIG. 11. In other words, referring to FIG.
10, the driving voltage pad 181-3 overlaps a portion of the
second peripheral driving low-voltage line 182-2 that
applies the driving low-voltage ELVSS. In this case, when
the number of insulation layers between the driving voltage
pad 181-3 and the second peripheral driving low-voltage
line 1.82-2 is small, parasitic capacitance is increased and a
short circuit may occur due to misalignment and dielectric
breakdown. However, when the number of insulation layers
is increased as in the exemplary embodiment of the present
invention shown in FIG. 12, parasitic capacitance is
decreased and the possibility of a short circuit may be
reduced.

[0128] As shown in FIG. 11 and FIG. 12, the cathode 410
and the second peripheral driving low-voltage line 182-2 are
directly connected with each other in the organic insulation
layer 15 without having a layer that is disposed in the anode.
This is a structure in which a connection member is not
included in the anode like the lower peripheral area 120
shown in FIG. 8 and FIG. 9, and thus, the possibility of a
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short circuit between the driving voltage wiring and the
driving low-voltage wiring is removed.

[0129] Further, to reduce the possibility of a short circuit
between the driving voltage wiring and the driving low-
voltage wiring, FIG. 13 and FIG. 14 illustrate exemplary
embodiments of the present invention in which a cathode
410 does not overlap a second peripheral driving voltage
line 181-2.

[0130] FIG. 13 is an enlarged view of the other side
peripheral area of an organic light emitting diode display
according to another exemplary embodiment of the present
invention, and FIG. 14 is a cross-sectional view of FIG. 13,
taken along line XIV-XIV.

[0131] Compared to FIG. 10 to FIG. 12, the exemplary
embodiment of the present invention shown in FIG. 13 and
FIG. 14 has a structure in which a cathode 410 does not
overlap a second peripheral driving voltage line 181-2 in a
peripheral area 120. In this case, a driving low-voltage
ELVSS may not be applied to the cathode 410 through an
upper peripheral area. In other words, the cathode 410 is
provided with the driving low-voltage ELVSS through a
lower peripheral area, and may also receive the driving
low-voltage ELVSS through left and right sides of the
peripheral area 120. In addition, as shown in FIG. 19,
driving low-voltage lines 182 and 182' applying the driving
low-voltage ELVSS are arranged in a network structure in
the display area 110, and thus, the cathode 410 can be
prevented from being applied with a different driving low-
voltage ELVSS at each location.

[0132] However, according to exemplary embodiments of
the present invention, the driving low-voltage ELVSS can be
applied to the cathode 410 in the upper peripheral area at
some locations, and in this case, the structure shown in FIG.
10 to FIG. 12 may be formed only in the corresponding
locations.

[0133] In addition, the exemplary embodiment of the
present invention shown in FIG. 14 is a structure corre-
sponding to FIG. 11, in which a driving low-voltage pad
182-3 is disposed in a second gate conductive layer. How-
ever, according to exemplary embodiments of the present
invention, the driving low-voltage pad 182-3 may be dis-
posed in the first gate conductive layer.

[0134] Hereinafter, an exemplary embodiment of the pres-
ent invention shown in FIG. 15 and FIG. 16 will be
described. In FIG. 15 and FIG. 16, the number of insulation
layers between a driving voltage pad 181-3 and a second
peripheral driving low-voltage line 182-2 is increased to
remove a short circuit which may occur in a portion where
the second peripheral driving low-voltage line 182-2 and the
driving voltage pad 181-3 overlap each other.

[0135] FIG. 15 is an enlarged view of the other peripheral
area of an organic light emitting diode display according to
another exemplary embodiment of the present invention,
and FIG. 16 is a cross-sectional view of FIG. 15, taken along
line XVI-XVIL

[0136] Unlike in FIG. 10 to FIG. 13, in FIG. 15, the
driving voltage pad 181-3 does not extend to the second
peripheral driving voltage line 181-2. A peripheral driving
voltage connection portion 1181-3 (hereinafter also referred
to as a first driving voltage connection portion) is further
included to be connected with the second peripheral driving
voltage line 181-2. The peripheral driving voltage connec-
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tion portion 1181-3 is disposed below a semiconductor layer,
and is formed in a metal layer that is disposed on a substrate
10.

[0137] The peripheral driving voltage connection portion
1181-3 extends in a vertical direction, and connects between
the driving voltage pad 181-3 and the second peripheral
driving voltage line 181-2. In other words, referring to FIG.
16, the driving voltage pad 181-3 and the peripheral driving
voltage connection portion 1181-3 are connected with each
other through an opening 403, and the second peripheral
driving voltage line 181-2 and the peripheral driving voltage
connection portion 1181-3 are connected with each other
through an opening 401. Therefore, the driving voltage pad
181-3 and the second peripheral driving voltage line 181-2
are connected to each other. Thus, a driving voltage ELVDD
applied through the driving voltage pad 181-3 is applied to
the second peripheral driving voltage line 181-2 through the
peripheral driving voltage connection portion 1181-3, and
then, transmitted to the driving voltage line 181 of the
display area 110 through the second peripheral driving
voltage line 181-2.

[0138] Further, the metal layer can be formed on the
substrate 10 to have lower resistance than the gate conduc-
tive layer.

[0139] In addition, according to exemplary embodiments
of the present invention, the peripheral driving voltage
connection portion 1181-3 may be formed in a layer other
than the metal layer. Such a structure will be described with
reference to FIG. 17.

[0140] FIG. 17 is a cross-sectional view of FIG. 15, taken
along line XVI-XVI.

[0141] FIG. 17 illustrates a structure in which the periph-
eral driving voltage connection portion 1181-3 is disposed in
an anode.

[0142] Referring to FIG. 17, the driving voltage pad 181-3
and the peripheral driving voltage connection portion 1181-3
are connected with each other through the opening 403, and
the second peripheral driving voltage line 181-2 and the
peripheral driving voltage connection portion 1181-3 are
connected through the opening 401. Thus, the driving volt-
age ELVDD applied through the driving voltage pad 181-3
is applied to the second peripheral driving voltage line 181-2
through the peripheral driving voltage connection portion
1181-3, and thus, is transmitted to the driving voltage line
181 of'the display area through the second peripheral driving
voltage line 181-2.

[0143] Compared to the exemplary embodiment of the
present invention shown in FIG. 17, the exemplary embodi-
ment of the present invention shown in FIG. 16 has low
resistance, low parasitic capacitance between the driving
voltage wiring and the driving low-voltage wiring, and the
possibility of a short circuit is smaller. However, according
to exemplary embodiments of the present invention, the
peripheral driving voltage connection portion 1181-3 may be
formed in the anode as shown in FIG. 17.

[0144] Hereinabove, the exemplary embodiments of the
present invention in which the peripheral driving voltage
line 181-1 and the peripheral driving low-voltage connection
portion 182-1, and the second peripheral driving voltage line
181-2 and the second peripheral driving low-voltage line
182-2, are formed in the same layer have been described.
[0145] However, according to exemplary embodiments of
the present invention, these lines may be disposed in dif-
ferent layers, thereby reducing the possibility of a short

Jul. 9, 2020

circuit. As an example, an exemplary embodiment of the
present invention having the peripheral driving voltage line
181-1 and the peripheral driving low-voltage connection
portion 182-1 in different layers will now be described with
reference to FIG. 18.

[0146] FIG. 18 is a cross-sectional view of an organic light
emitting diode display according to an exemplary embodi-
ment of the present invention.

[0147] FIG. 18 is a cross-sectional view corresponding to
the cross-sectional view of FIG. 3, and the peripheral driving
voltage line 181-1 and the peripheral driving low-voltage
connection portion 182-1 are formed in different layers. In
other words, the peripheral driving voltage line 181-1 is
disposed on an interlayer insulation layer 14 and is thus
formed as a first data conductive layer, and the peripheral
driving low-voltage connection portion 182-1 is disposed on
a second interlayer insulation layer 14-1 and is thus formed
as a second data conductive layer. In this case, two masks are
required, thereby causing an increase of manufacturing cost;
however, the possibility of a short circuit between driving
voltage wiring to which a driving voltage ELVDD is applied
and driving low-voltage wiring to which a driving low-
voltage ELVSS is applied can be further reduced. For
example, pixels of a display device are condensed as the
number of pixels thereof is gradually increased to 4K, 8K,
and so on, and accordingly, a gap between the driving
voltage wiring and the driving low-voltage wiring can be
reduced. Thus, an exemplary embodiment of the present
invention in which the driving voltage wring and the driving
low-voltage wiring are formed in different layers as shown
in FIG. 18 may be used even though manufacturing cost is
increased.

[0148] In addition, a second peripheral driving voltage
line 181-2 and a second peripheral driving low-voltage line
182-2 may be formed in different layers in accordance with
exemplary embodiments of the present invention.

[0149] Hereinabove, the structure of the driving voltage
wiring and the driving low-voltage wiring in peripheral
areas 120 disposed in upper and lower sides of the display
area 110 has been described. However, the driving voltage
wiring and the driving low-voltage wiring may also be
formed in peripheral areas 120 disposed in left and right
sides of the display area 110. In this case, the structure of the
driving voltage wiring and the driving low-voltage wiring
may be similar to the structure in which the driving voltage
wiring and the driving low-voltage wiring are formed in the
upper peripheral area. However, except for a fan-out struc-
ture, the driving voltage wiring and the driving low-voltage
wiring may be formed in a lower peripheral area according
to exemplary embodiments of the present invention.
[0150] Hereinabove, various examples of the driving volt-
age wiring and the driving low-voltage wiring have been
described. However, the present invention is not limited
thereto and additional variations as to which layer each
wiring is formed are contemplated.

[0151] Hereinafter, a structure in which driving voltage
wiring and driving low-voltage wiring are disposed in a
display area 110 will be described with reference to FIG. 19.
[0152] FIG. 19 is a schematic diagram of a display area of
an organic light emitting diode display according to an
exemplary embodiment of the present invention.

[0153] FIG. 19 schematically illustrates driving voltage
lines 181 and 181' and driving low-voltage lines 182 and
182' disposed between pixels PX.
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[0154] In the exemplary embodiment of the present inven-
tion shown in FIG. 19, the driving voltage lines 181 and 181
include driving voltage lines 181 (also referred to as vertical
driving voltage lines) in a vertical direction and driving
voltage lines 181' (also referred to as horizontal driving
voltage lines) in a horizontal direction, which are formed in
a network or mesh-like structure. The vertical driving volt-
age lines 181 are disposed in a data conductive layer, and the
horizontal driving voltage lines 181" are disposed in the data
conductive layer or in another layer and thus electrically
connected through an opening.

[0155] In addition, the driving low-voltage lines 182 and
182" include driving low-voltage lines 182 (also referred to
as vertical driving low voltage lines or second driving
low-voltage lines) in the vertical direction and driving
low-voltage lines 182' (also referred to as horizontal driving
low-voltage lines or first driving low-voltage lines) in the
horizontal direction, which are formed in a network or
mesh-like structure. The vertical driving low-voltage lines
182 are disposed in the data conductive layer, and the
horizontal driving low-voltage lines 182" are disposed in the
data conductive layer or in another layer. When the vertical
driving low-voltage lines 182 and the horizontal driving
low-voltage lines 182' are disposed in different layers, they
may be electrically connected with each other through an
opening. Since the cathode 410 covers the entire display area
110, even when one of the vertical driving low-voltage line
182 and the horizontal driving low-voltage line 182' is
omitted, the remaining line may form a network structure by
being connected with the cathode 410, and accordingly, one
of the vertical driving low-voltage line 182 and the hori-
zontal driving low-voltage line 182' can be omitted.
[0156] In addition, in FIG. 19, the vertical driving voltage
line 181 is not disposed in a portion where the vertical
driving low-voltage line 182 is disposed; however, accord-
ing to exemplary embodiments of the present invention, the
vertical driving voltage line 181 can be disposed in a portion
where the vertical driving low-voltage line 182 is disposed.
[0157] In FIG. 19, the display areca 110 includes the
driving voltage lines 181 and 181' and the driving low-
voltage lines 182 and 182', but according to exemplary
embodiments of the present invention, only the driving
voltage lines 181 and 181' may have a network structure, and
the driving low-voltage lines 182 and 182' may not have a
network structure. However, according to an exemplary
embodiment of the present invention, the driving voltage
lines 181 and 181' may not have a network structure, and
only the driving low-voltage lines 182 and 182' may have a
network structure.

[0158] Hereinafter, a structure of a pixel used in the
present exemplary embodiment will be described with ref-
erence to a circuit diagram of FIG. 20.

[0159] FIG. 20 is a circuit diagram of a pixel of an organic
light emitting diode display according to an exemplary
embodiment of the present invention.

[0160] A pixel PX according to the present exemplary
embodiment includes three transistors T1, T2, and T3, an
organic light emitting diode (OLED), and two capacitors C,
and C,,, In addition, as signal lines, a gate line SC, a
previous gate line SS, a data line 171, a driving voltage line
181, a detection signal line 173, and a driving low-voltage
line 182 are included. Here, the detection signal line 173 also
functions as an initialization voltage line that applies an
initialization voltage INT.
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[0161] The pixel PX of FIG. 20 includes a driving tran-
sistor T1, a switching transistor, e.g., second transistor T2,
connected to the gate line SC, and an initialization transistor,
e.g., a third transistor T3 (hereinafter also referred to as a
detection transistor) connected to the previous gate line SS.
The third transistor T3 may be connected with a signal line
that transmits a gate-on voltage at a different timing than the
previous gate line SS.

[0162] The gate line SC is connected to a gate driver and
transmits a scan signal to the second transistor T2, and
extends in a horizontal direction.

[0163] The previous gate line SS is connected to the gate
driver, and transmits a pre-scan signal applied to a pixel PX
disposed at a previous stage to the third transistor T3. Like
the gate line SC, the previous gate line SS also extends in the
horizontal direction.

[0164] The data line 171 extends in a vertical direction,
and is a wiring that receives a data voltage (e.g., Data) from
a driving chip 250 and transmits the received data voltage to
the pixel PX.

[0165] The detection signal line 173 also extends in the
vertical direction, and a single detection signal line 173 may
be formed in each row of the plurality of pixels PX.

[0166] The driving voltage line 181 applies a driving
voltage ELVDD, and the driving low-voltage line 182
applies a driving low-voltage ELVSS. The driving voltage
line 181 extends in the vertical direction, and may further
include a portion that extends in a horizontal direction and
may be formed in a mesh structure according to exemplary
embodiments of the present invention.

[0167] The driving low-voltage line 182 may be formed as
a cathode 410 that wholly covers the pixels PX of the display
area 110. However, when the cathode 410 is provided with
a single plate structure, a voltage difference may occur. To
prevent the voltage difference, the driving low-voltage line
182 may also further include a mesh structure that includes
a portion extended in a horizontal direction and a portion
extended in a vertical direction.

[0168] Hereinafter, a plurality of transistors will be
described,
[0169] First, the driving transistor T1 is a transistor that

controls a current output according to a data voltage applied
to a gate electrode, and an output driving current is applied
to the organic light emitting diode OLED to adjust a
brightness of the organic light emitting diode OLED accord-
ing to the data voltage. For example, a first electrode (e.g.,
input side electrode) of the driving transistor T1 is disposed
to receive the driving voltage ELVDD, and a second elec-
trode (e.g., output side electrode) is connected with an anode
of'the organic light emitting diode OLED. In addition, a gate
electrode of the driving transistor T1 is connected with a
second electrode (e.g., output side electrode) of the second
transistor T2 to receive the data voltage.

[0170] In addition, the gate electrode of the driving tran-
sistor T1 is connected with a first electrode of a storage
capacitor C,,. The storage capacitor C,, controls the data
voltage transmitted to the gate electrode of the driving
transistor T1 to be maintained for one frame period. Thus, a
voltage of the gate electrode of the driving transistor T1 is
changed according to a voltage stored in the storage capaci-
tor C,,, and accordingly, a driving current output from the
driving transistor T1 is changed and output constantly for
one frame period.
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[0171] In addition, according to exemplary embodiments
of the present invention, the driving transistor T1 may also
have a metal layer M1 below a semiconductor layer where
a channel is disposed. Such a metal layer M1 may overlap
the channel and the gate electrode of the driving transistor
T1, thereby improving characteristics of the driving transis-
tor T1 and maintaining a voltage of the gate electrode of the
driving transistor T1. The metal layer M1 may be electrically
connected with the second electrode of the driving transistor
T1, and is connected with the anode of the organic light
emitting diode OLED. However, according to exemplary
embodiments of the present invention, the driving voltage
ELVDD may be transmitted to the metal layer M1.

[0172] The second transistor T2 (hereinafter also referred
to as a switching transistor) is a transistor that receives a data
voltage in a pixel PX. A gate electrode of the second
transistor T2 is connected with the gate line SC, a first
electrode thereof is connected with the data line 171, and a
second electrode thereof (e.g., output side electrode) is
connected with the gate electrode of the driving transistor
T1. When the second transistor T2 is turned on according to
a scan signal transmitted through the gate line SC, the data
voltage transmitted through the data line 171 is transmitted
to the gate electrode of the driving transistor T1 and then
stored in the storage capacitor C,,.

[0173] The third transistor T3 (hereinafter also referred to
as an initialization transistor or a sense transistor) initializes
the second electrode (output side electrode) of the driving
transistor T1, a second electrode of the storage capacitor C,,,
and the anode of the organic light emitting diode OLED. A
gate electrode of the third transistor T3 is connected with the
previous gate line SS, and a first electrode thereof is con-
nected with the initialization voltage line 173. A second
electrode of the third transistor T3 is electrically connected
with the second electrode (output side electrode) of the
driving transistor T1, and thus, the second electrode of the
third transistor T3 is connected with the anode of the organic
light emitting diode OLED.

[0174] The detection signal line 173 transmits an initial-
ization voltage INT depending on sections, or detects a
voltage of the anode to which the second electrode of the
third transistor T3 is connected. Thus, the third transistor T3
is also referred to as a detection transistor T3.

[0175] Hereinafter, operation of the third transistor T3 will
be described. A voltage of the anode at the time of light
emission of the organic light emitting diode OLED is stored
in one electrode of the storage capacitor C,. In this case, a
data voltage is stored in the other electrode of the storage
capacitor C,. In this case, when a gate-on voltage is applied
to the gate electrode of the third transistor T3, the detection
signal line 173 operates as an initialization voltage line and
thus a voltage of the anode is transmitted to a detection
portion. Hereinafter, this is called a detection period. After
the voltage of the anode is transmitted to the detection
portion, the detection signal line 173 applies the initializa-
tion voltage INT to the anode to initialize the voltage of the
anode during the remaining period in which the gate-on
voltage is applied to the gate electrode of the third transistor
T3. Hereinafter, this is called an initialization period.

[0176] When a voltage detected during the detection
period is determined to be different from a voltage of the
anode, the data voltage may be adjusted and then applied to
the pixel PX. In other words, characteristics of the driving
transistor T1 may be changed, and such a change is detected
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to provide a proper data voltage, thereby enabling the
organic light emitting diode OLED to normally emit light.
[0177] The voltage of the anode of the organic light
emitting diode OLED is stored through the two capacitors
C,, and C,,,; and then maintained during one frame.
[0178] However, according to exemplary embodiments of
the present invention, a pixel other than the pixel PX shown
in FIG. 20 may be used.

[0179] The pixel PX having a circuit structure shown in
FIG. 20 may be formed with various layered structures as
shown in FIG. 21 and FIG. 22.

[0180] First, a structure shown in FIG. 21 will be
described.
[0181] FIG. 21 is a cross-sectional view of the organic

light emitting diode display according to an exemplary
embodiment of the present invention.

[0182] In the cross-sectional view of FIG. 21, the driving
transistor T1, the storage capacitor C,,, and the organic light
emitting diode OLED of FIG. 20 are mainly shown.
[0183] The metal layer M1 is formed on the substrate 10,
and the buffer layer 11 is layered on the metal layer M1 and
the substrate 10.

[0184] Semiconductor layers S1, Ch, and S2 are formed
on the buffer layer 11. The semiconductor layers S1, Ch, and
S2 include a first area S1, a channel area Ch, and a second
area S2 of the driving transistor T1. A gate insulation layer
12 is formed on the semiconductor layers S1, Ch, and S2.
[0185] A gate conductive layer is formed on the gate
insulation layer 12, and in FIG. 21, a gate electrode Gate and
a first electrode cap-1 of the storage capacitor C,, are
illustrated as the gate conductive layer. The gate insulation
layer 12 is disposed only below the gate electrode Gate and
the first electrode cap-1 of the storage capacitor C,,.
[0186] A second gate insulation layer 13 is disposed on the
gate insulation layer 12 to cover the gate insulation layer 12
and the first electrode cap-1 of the storage capacitor C,. A
second gate conductive layer is disposed on the second gate
insulation layer 13, and in FIG. 21, connection electrodes
S1-1, S2-1, and Gate-1, which are respectively electrically
connected with the respective electrodes of the driving
transistor and a second electrode cap-2 of the storage
capacitor C,, are illustrated. Among the connection elec-
trodes S1-1, S2-1, and Gate-1, an output side connection
electrode S2-1 connected with the second electrode of the
driving transistor is also electrically connected with the
metal layer M1. The storage capacitor C, is formed of the
first electrode cap-1, the second electrode cap-2, and the
second gate insulation layer 13 disposed between the first
electrode cap-1 and the second electrode cap-2.

[0187] The second gate conductive layer is covered by an
interlayer insulation layer 14.

[0188] A data conductive layer is formed on the interlayer
insulation layer 14, and in FIG. 21, as the data conductive
layer, a driving voltage line 181 that transmits the driving
voltage ELVDD to the first electrode of the driving transistor
T1, an output electrode DD of the driving transistor T1,
connected with the output side connection electrode S2-1,
and a peripheral driving low-voltage connection portion
182-1, disposed in the peripheral area 120, are formed. The
output electrode DD of the driving transistor T1 is also
connected with the second electrode cap-2 of the storage
capacitor C,,.

[0189] The data conductive layer is covered by an organic
insulation layer 15. An anode is formed on the organic
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insulation layer 15, and is connected with the output elec-
trode DD of the driving transistor T1 and receives an output
of the driving transistor T1.

[0190] A barrier rib 20 is disposed on the anode, and an
organic emission layer OL is disposed on a portion of the
anode, and is exposed by an opening of the barrier rib 20. A
cathode 410 is disposed on the barrier rib 20 and the organic
emission layer OL.

[0191] The cathode 410 is connected with the peripheral
driving low-voltage connection portion 182-1 exposed
through the barrier rib 20 and an opening disposed in the
organic insulation layer 15 and thus receives a driving
low-voltage ELVSS.

[0192] The exemplary embodiment of the present inven-
tion shown in FIG. 21 is a structure in which a metal layer,
a semiconductor layer, a gate conductive layer, a second gate
conductive layer, a data conductive layer, an anode layer,
and a cathode layer are layered. However, such a layered
structure may be different according to exemplary embodi-
ments of the present invention. Another exemplary embodi-
ment of the present invention will be described with refer-
ence to FIG. 22.

[0193] FIG. 22 is a cross-sectional view of a pixel of an
organic light emitting diode display according to an exem-
plary embodiment of the present invention.

[0194] A metal layer M1 is formed on a substrate 10, and
a buffer layer 11 is layered on the metal layer M1 and the
substrate 10.

[0195] Semiconductor layers S1, Ch, and S2 are formed
on the buffer layer 11. The semiconductor layers S1, Ch, and
S2 include a first area S1, a channel area Ch, and a second
area S2 of a driving transistor T1. A gate insulation layer 12
is formed on the semiconductor layers S1, Ch, and S2.
[0196] A gate conductive layer is formed on the gate
insulation layer 12, and in FIG. 22, a gate electrode Gate and
a first electrode cap-1 of a storage capacitor C, are illus-
trated. The gate insulation layer 12 is disposed only below
the gate electrode Gate and the first electrode cap-1 of the
storage capacitor C,.

[0197] An interlayer insulation layer 14 is disposed on the
gate electrode Gate and the first electrode cap-1 of the
storage capacitor C, to cover the gate electrode Gate and the
first electrode cap-1 of the storage capacitor C,,.

[0198] A data conductive layer is formed on the interlayer
insulation layer 14, and in FIG. 22, a driving voltage line 181
for transmitting a driving voltage ELVDD to a first electrode
of the driving transistor T1, an output electrode DD of the
driving transistor T1, a peripheral driving low-voltage con-
nection portion 182-1 disposed in a peripheral area 120, and
a second electrode cap-2 of the storage capacitor C,, are
formed. The output electrode DD of the driving transistor T1
is connected with the metal layer M1. In addition, although
it is not illustrated in FIG. 22, the output electrode DD of the
driving transistor T1 is electrically connected with the
second electrode cap-2 of the storage capacitor C,,.

[0199] The data conductive layer may covered by a second
interlayer insulation layer 14-1 (also referred to as a passi-
vation layer). An opening that exposes the peripheral driving
low-voltage connection portion 182-1 is disposed in the
second interlayer insulation layer 14-1, and ara interlayer
low-voltage connection portion C-PXL that is electrically
connected with the opened peripheral driving low-voltage
connection portion 182-1 is formed on the second interlayer
insulation layer 144. A layer formed on the second interlayer
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insulation layer 14-1 is called a second data conductive layer
(also referred to as a pixel electrode layer in other embodi-
ments).

[0200] An organic insulation layer 15 is formed on the
second data conductive layer to cover the same. An anode is
formed on the organic insulation layer 15, and the anode is
connected with the output electrode DD of the driving
transistor T1 and receives an output of the driving transistor
T1.

[0201] A barrier rib 20 is disposed on the anode, and an
organic emission layer OL is formed in a portion exposed by
an opening of the barrier rib 20. A cathode 410 is disposed
on the barrier rib 20 and the organic emission layer OL.
[0202] The cathode 410 is connected with the interlayer
low-voltage connection portion C-PXL, exposed by the bar-
rier rib 20 and an opening disposed in the organic insulation
layer 15, and receives a driving low-voltage ELVSS from the
peripheral driving low-voltage connection portion 182-1
through the interlayer low-voltage connection portion
C-PXL.

[0203] The exemplary embodiment of the present inven-
tion shown in FIG. 22 is a structure in which a metal layer,
a semiconductor layer, a gate conductive layer, a data
conductive layer, a second data conductive layer, an anode,
and a cathode are layered.

[0204] The exemplary embodiment of the present inven-
tion shown in FIG. 21 and the exemplary embodiment of the
present invention shown in FIG. 22 are different from each
other depending on whether or not the second gate conduc-
tive layer is included and whether or not the second data
conductive layer is included.

[0205] Since the layered structure that forms each pixel
PX varies as shown in FIG. 21 and FIG. 22, the structures
shown in FIG. 2 to FIG. 19 may be formed of different
layers. In other words, layers where the respective driving
voltage wirings and the driving low-voltage wirings can be
variously formed by combination of the metal layer, a gate
conductive layer (including the second gate conductive
layer), the data conductive layer (including the second data
conductive layer), and the anode can be formed.

[0206] In accordance with an exemplary embodiment of
the present invention, one gate conductive layer may include
a second gate conductive layer, and the data conductive layer
may include a second data conductive layer.

[0207] Exemplary embodiments of the present invention
can prevent a short circuit between a driving voltage line and
a driving low-voltage line that are disposed adjacent to each
other in a peripheral area.

[0208] According to exemplary embodiments of the pres-
ent invention, an area where the pixel electrode layer that is
electrically connected with the driving low-voltage line
overlaps the driving voltage line is reduced, thereby pre-
venting a short circuit between the driving low-voltage line
and the driving voltage line. Since a portion to which the
driving low-voltage is applied and a portion to which the
driving voltage is applied are disposed as far apart as
possible, a short circuit between the two portions can be
prevented.

[0209] While this invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it is to be understood by those of ordinary skill in the
art that various modifications may be made thereto without
departing from the spirit and scope of the present invention
as defined by the claims.
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What is claimed is:

1. An organic light emitting diode display, comprising:

a data wiring that includes a main data line disposed in a
display area and a first data line disposed in a peripheral
area;

a driving voltage wiring that includes a main driving
voltage line disposed in the display area and a first
driving voltage line that is connected with the main
driving voltage line and disposed in the peripheral area
while extending in a first direction; and

a driving low-voltage wiring that includes a cathode
extending to the peripheral area while overlapping the
display area, and a plurality of first driving low-voltage
connection portions that are connected with the cathode
and disposed in the peripheral area,

wherein each of the plurality of first driving low-voltage
connection portions comprises a wiring portion
extended in the first direction and a pad portion elec-
trically connected with the wiring portion.

2. The organic light emitting diode display of claim 1,
wherein the driving low-voltage wiring further comprises a
second driving low-voltage connection portion that electri-
cally connects the cathode and the first driving low-voltage
connection portions.

3. The organic light emitting diode display of claim 2,
wherein the second driving low-voltage connection portion
comprises a wiring portion extended in the first direction and
a connection portion electrically connected with the wiring
portion.

4. The organic light emitting diode display of claim 3,
wherein the first driving voltage line comprises a wiring
portion extended in the first direction and a pad portion
electrically connected with the wiring portion.

5. The organic light emitting diode display of claim 4,
wherein the second driving low-voltage connection portion
and the first driving voltage line overlap each other in a plan
view.

6. The organic light emitting diode display of claim 5,
wherein a width where the wiring portion of the second
driving low-voltage connection portion and the wiring por-
tion of the first driving voltage line overlap each other is half
or less than half of a width of the wiring portion of the first
driving voltage line.

7. The organic light emitting diode display of claim 5,
wherein the wiring portion of the second driving low-
voltage connection portion overlaps the pad portion of the
first driving voltage line.

8. The organic light emitting diode display of claim 3,
wherein the first driving voltage line extends to an area that
is adjacent to the display area, and includes only a plurality
of pads that are separated from each other.

9. The organic light emitting diode display of claim 1,
wherein the first driving voltage line and the first driving
low-voltage connection portions are disposed. In different
layers.

10. The organic light emitting diode display of claim 1,
wherein the driving voltage wiring further comprises a
second driving voltage line that is disposed in the display
area and is electrically connected with the main driving
voltage line,

wherein the driving voltage wiring has a mesh shape in
the display area.

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

wherein the driving low-voltage wiring further comprises a
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first driving low-voltage line and a second driving low-
voltage line that are disposed in the display area, and

has a mesh shape.

12. An organic light emitting diode display, comprising:

a data wiring that includes a main data line disposed in a
display area and a first data line disposed in a peripheral
area;

a driving voltage wiring that includes a main driving
voltage line disposed in the display area, a first driving
voltage line that is connected with the main driving
voltage line and disposed in the peripheral area, and a
plurality of driving voltage pads for receiving a driving
voltage, wherein the first driving voltage line extends in
a first direction; and

a driving low-voltage wiring that includes a cathode
extending to the peripheral area and overlapping the
display area, a peripheral driving low-voltage line
disposed in the peripheral area and connected with the
cathode, and a plurality of driving low-voltage pads for
receiving a driving low voltage,

wherein the driving voltage pads are formed in a layer
different from the first driving voltage line, and

the driving low-voltage pads are formed in a different
layer from the peripheral driving low-voltage line.

13. The organic light emitting diode display of claim 12,
wherein the first driving voltage line and the peripheral
driving low-voltage line are formed in a data conductive
layer, and

the driving voltage pads and the driving low-voltage pads
are formed in a gate conductive layer.

14. The organic light emitting diode display of claim 12,
wherein the cathode covers at least a part of the first driving
voltage line.

15. The organic light emitting diode display of claim 12,
wherein the cathode does not overlap the first driving
voltage line.

16. The organic light emitting diode display of claim 12,
wherein the driving voltage wiring further comprises a first
driving voltage connection portion that electrically connects
the driving voltage pads and a second driving voltage line of
the driving voltage wiring.

17. The organic light emitting diode display of claim 16,
wherein the first driving voltage connection portion is dis-
posed in a metal layer.

18. The organic light emitting diode display of claim 16,
wherein the first driving voltage connection portion is dis-
posed in an anode layer.

19. The organic light emitting diode display of claim 12,
wherein the driving voltage wiring further comprises a
second driving voltage line disposed in the display area and
electrically connected with the main driving voltage line,

wherein the driving voltage wiring has a mesh structure in
the display area.

20. The organic light emitting diode display of claim 12,
wherein the driving low-voltage wiring further comprises a
first driving low-voltage line and a second driving low-
voltage line that are disposed in the display area, and

has a mesh structure.

21. An organic light emitting diode display, comprising:

a data wiring:

a driving voltage wiring that includes a main driving
voltage line and a first driving voltage line disposed in
a peripheral area and connected with the main driving
voltage line; and
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a driving low-voltage wiring that includes a cathode and
a plurality of first driving low-voltage connection por-
tions,

wherein at least one of the first driving low-voltage
connection portions is disposed in the peripheral area
and includes a wiring portion and a pad portion.
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