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7) ABSTRACT

An OLED display device including: a substrate including a
display area and a non-display area; an organic light emitting
element including a first electrode, an organic light emitting
layer on the first electrode, and a second electrode on the
organic light emitting layer; a first conductive line at the
non-display area of the substrate; a first organic layer on the
first conductive line; a second conductive line on the first
organic layer and connected to the first conductive line; a

(22) Filed: Aug. 16, 2018 second organic layer on the second conductive line; and a
third conductive line on the second organic layer and con-
(30) Foreign Application Priority Data nected to the second conductive line. The third conductive
line is connected to the second electrode. The first electrode
Sep. 14, 2017 (KR) oo 10-2017-0117728 is at the display area of the substrate.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2017-0117728,
filed on Sep. 14, 2017, in the Korean Intellectual Property
Office (KIPO), the disclosure of which is incorporated by
reference herein in its entirety.

1. TECHNICAL FIELD

[0002] Exemplary embodiments of the present invention
relate to an organic light emitting diode (“OLED”) display
device.

2. DISCUSSION OF RELATED ART

[0003] OLED display devices are self-light emitting dis-
play devices in that they do not use a backlight. For example,
an OLED display device displays images using a plurality of
light emitting OLEDs. The OLED display devices have
various characteristics such as low power consumption, high
luminance, high reaction speed, or the like.

[0004] There is an increasing demand for OLED display
devices having large size, high resolution, and excellent
display quality. Research is currently underway to develop
such OLED display devices. Additional research is being
carried out to reduce planar areas of a non-display area and
a bezel, and to increase image size on screens of OLED
display devices.

SUMMARY

[0005] According to an exemplary embodiment of the
present invention, an organic light emitting display device
includes: a substrate including a display area and a non-
display area; an organic light emitting element including a
first electrode, an organic light emitting layer on the first
electrode, and a second electrode on the organic light
emitting layer; a first conductive line at the non-display area
of the substrate; a first organic layer on the first conductive
line; a second conductive line on the first organic layer and
connected to the first conductive line; a second organic layer
on the second conductive line; and a third conductive line on
the second organic layer and connected to the second
conductive line. The third conductive line is connected to the
second electrode. The first electrode is at the display area of
the substrate.

[0006] The first conductive line, the second conductive
line, and the third conductive line may constitute a link line.
[0007] The first organic layer may have a first contact
hole. The second organic layer may have a second contact
hole. The second conductive line may be connected to the
first conductive line through the first contact hole. The third
conductive line may be connected to the second conductive
line through the second contact hole.

[0008] The organic light emitting display device may
further include a spacer on the third conductive line.
[0009] The spacer may include a plurality of layers.
[0010] The third conductive line may have a plurality of
holes at an area between the second conductive line and the
spacet.
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[0011] Each of the plurality of holes between the second
conductive line and the spacer may have a diameter from
about 1 pm to about 5 um.

[0012] The third conductive line may have a plurality of
holes at an area overlapping the first organic layer and the
second organic layer.

[0013] Each of the plurality of holes overlapping the first
and second organic layers may have a diameter from about
1 um to about 5 pm.

[0014] The organic light emitting display device may
further include an inorganic layer between the first conduc-
tive line and the first organic layer.

[0015] The organic light emitting display device may
further include an inorganic layer between the first organic
layer and the second conductive line.

[0016] The organic light emitting display device may
further include a gate line and a data line on the substrate;
a thin film transistor connected to the gate line and the data
line; a first auxiliary electrode overlapping the thin film
transistor and connected to the thin film transistor; and a
second auxiliary electrode between the first auxiliary elec-
trode and the first electrode. The second auxiliary electrode
may be connected to each of the first auxiliary electrode and
the first electrode.

[0017] The first conductive line and the first auxiliary
electrode may be disposed on the same layer as each other.
[0018] The second conductive line and the second auxil-
iary electrode may be disposed on the same layer as each
other, and the third conductive line and the first electrode
may be disposed on the same layer as each other.

[0019] The organic light emitting display device may
further include a common power line parallel to the data
line. The common power line may include a first power line
and a second power line.

[0020] The first power line, the first conductive line and
the first auxiliary electrode may be disposed on the same
layer as each other. The second power line, the second
conductive line and the second auxiliary electrode may be
disposed on the same layer as each other.

[0021] The organic light emitting display device may
further include a thin film encapsulation layer on the second
electrode and the third conductive line. The thin film encap-
sulation layer may include: an inorganic layer; and an
organic layer.

[0022] The substrate may include a bendable portion.
[0023] According to an exemplary embodiment of the
present invention, an organic light emitting display device
includes: a substrate including a display area and a non-
display area; an organic light emitting element including a
first electrode, an organic light emitting layer on the first
electrode, and a second electrode on the organic light
emitting layer; a first conductive line at the non-display area
of the substrate; a first organic layer on the first conductive
line; a second conductive line on the first organic layer and
connected to the first conductive line; a second organic layer
on the second conductive line; a third conductive line on the
second organic layer and connected to the second conduc-
tive line; and a spacer on the third conductive line. The third
conductive line has a plurality of first holes at an area
overlapping the second conductive line and the spacer. The
first electrode is at the display area of the substrate.
[0024] The third conductive line may have a plurality of
second holes at an area overlapping the first organic layer
and the second organic layer.
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[0025] Each of the plurality of first holes and the plurality
of second holes may have a diameter from about 1 uM to
about 5 pm.

[0026] The third conductive line may be connected to the
second electrode.

[0027] According to an exemplary embodiment of the
present invention, an organic light emitting display device
includes: an organic light emitting diode, the organic light
emitting diode including a second electrode in a non-display
area; and a link line including first, second and third con-
ductive lines sequentially stacked in the non-display area.
The second electrode of the organic light emitting diode in
the non-display area is directly on the third conductive line.
[0028] The organic light emitting diode may include a first
electrode in a display area, the first electrode being directly
on a second organic layer in the display area.

[0029] The third conductive line may be directly con-
nected to the second conductive line through an opening in
the second organic layer in the non-display area, and the
second conductive line may be directly connected to the first
conductive line through an opening in a first organic layer in
the non-display area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features of the present inven-
tion will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
accompanying drawings, wherein:

[0031] FIG. 1 is a block diagram illustrating an organic
light emitting diode (“OLED”) display device according to
an exemplary embodiment of the present invention;

[0032] FIG. 2 is a cross-sectional view illustrating a case
in which a substrate according to an exemplary embodiment
of the present invention is bent;

[0033] FIG. 3 is a circuit diagram illustrating a pixel of an
OLED display device according to an exemplary embodi-
ment of the present invention;

[0034] FIG. 4 is a plan view illustrating a pixel of an
OLED display device according to an exemplary embodi-
ment of the present invention;

[0035] FIG. 5isa cross-sectional view taken along line I-I'
of FIG. 4;

[0036] FIG. 6 is a cross-sectional view taken along line
A-A' of FIG. 1,

[0037] FIG. 7 is a view comparing the cross-sectional
view of FIG. 5 and the cross-sectional view of FIG. 6;
[0038] FIG. 8is a cross-sectional view taken along the line
A-A' of FIG. 1 according to another exemplary embodiment
of the present invention;

[0039] FIG. 9 is a cross-sectional view illustrating an
OLED display device according to still another exemplary
embodiment of the present invention; and

[0040] FIG. 10 is a cross-sectional view illustrating an
OLED display device according to yet another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0041] Exemplary embodiments of the present invention
will now be described more fully hereinafter with reference
to the accompanying drawings. The present invention may,
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however, be embodied in many different forms and should
not be construed as being limited to the exemplary embodi-
ments set forth herein.

[0042] Inthe drawings, thicknesses of a plurality of layers
and areas may be illustrated in an enlarged manner for
clarity and ease of description thereof. When a layer, area,
or plate is referred to as being “on” another layer, area, or
plate, it may be directly on the other layer, area, or plate, or
intervening layers, areas, or plates may be present therebe-
tween.

[0043] Throughout the specification, when an element is
referred to as being “connected” to another element, the
element may be “directly connected” to the other element, or
“electrically connected” to the other element with one or
more intervening elements interposed therebetween.

[0044] “About” or “approximately” as used herein may be
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (e.g., the limitations of the measurement
system). For example, “about” may mean within one or
more standard deviations, or within +30%, 20%, 10%, or 5%
of the stated value.

[0045] Hereinafter, an exemplary embodiment of the pres-
ent invention will be described with reference to FIGS. 1 to
7.

[0046] FIG. 1 is a block diagram illustrating an organic
light emitting diode (“OLED”) display device 101 according
to an exemplary embodiment of the present invention.
[0047] Referring to FIG. 1, the OLED display device 101
is divided into a display area DPA and a non-display area
NDA, and includes a timing controller 100, a scan driver
200, a data driver 300, and a plurality of pixels PX.
[0048] The timing controller 100 receives input image
signals and generates image data DATA. In addition, the
timing controller 100 outputs the image data DATA and
various control signals DCS and SCS.

[0049] The scan driver 200 receives a gate control signal
SCS from the timing controller 100. The gate control signal
SCS may include a vertical start signal for starting an
operation of the scan driver 200, a clock signal for deter-
mining an output timing of the signals to be output from the
scan driver 200, and the like. The scan driver 200 generates
a plurality of scan signals and sequentially outputs the
plurality of scan signals to a plurality of gate lines SL. In
addition, the scan driver 200 generates a plurality of emis-
sion control signals in response to the gate control signal
SCS and outputs the plurality of emission control signals to
a plurality of emission control lines EM.

[0050] FIG. 1 shows that the plurality of scan signals and
the plurality of emission control signals are output from one
scan driver 200, but exemplary embodiments of the present
invention are not limited thereto. In an exemplary embodi-
ment of the present invention, a plurality of scan drivers may
be used to divide and output a plurality of scan signals and
divide and output a plurality of emission control signals. In
addition, in an exemplary embodiment of the present inven-
tion, there may be provided a driver for generating and
outputting the plurality of scan signals and a driver for
generating and outputting the plurality of emission control
signals.

[0051] The data driver 300 receives a data control signal
DCS and the image data DATA from the timing controller



US 2019/0081270 A1

100. The data driver 300 converts the image data DATA into
data signals and outputs the data signals to a plurality of data
lines DL. A data signal may be an analog voltage corre-
sponding to a gray level value of the image data DATA. The
data driver 300 may be connected to the data lines DL
disposed on substrate 111 through a terminal DPD at one end
portion of the substrate 111.

[0052] The plurality of gate lines SI., the plurality of
emission control lines EM, the plurality of data lines DL,
and a plurality of pixels PX are arranged on the substrate 111
in the display area DPA. The plurality of gate lines SL
extends in a first direction DRI, and is arranged along a
second direction DR2 which crosses the first direction DR1.
Each of the plurality of emission control lines EM may be
arranged in parallel to a corresponding one of the plurality
of gate lines SL. The plurality of data lines DL are insulated
from and cross the plurality of gate lines SL.

[0053] The pixel PX is connected to at least one of the gate
lines SL, one of the emission control lines EM, and one of
the data lines DL. The pixel PX receives a first voltage
ELVDD and a second voltage ELVSS which has a level less
than a level of the first voltage ELVDD. The pixel PX is
connected to a common power line PL that applies the first
voltage ELVDD and an initialization line RL that receives an
initialization voltage Vint. The common power line PL
receives the first voltage ELVDD through a common power
supply line PSL at the non-display area NDA. The first
voltage ELVDD may also be referred to as a common
voltage. In addition, the pixel PX receives the second
voltage ELVSS through a second electrode PE2 of the
OLED to be described below with reference to FIGS. 5, 6,
and 7. The second electrode PE2 receives the second voltage
ELVSS through a link line LK at the non-display area NDA,
which will be described in detail below.

[0054] One pixel PX may be electrically connected to two
gate lines SL. As illustrated in FIG. 1, pixels PX connected
to a second gate line (hereinafter, pixels of a second pixel
row) may also be connected to a first gate line. The pixels
PX of the second pixel row receive a scan signal applied to
the second gate line and a scan signal applied to the first gate
line.

[0055] The pixel PX may include a red pixel which emits
red, a green pixel which emits green, and a blue pixel which
emits blue. The OLED of the red pixel, the OLED of the
green pixel, and the OLED of the blue pixel may include
organic light emitting layers each including different mate-
rials, respectively. The pixel PX includes a circuit portion for
controlling light emission of the OLED. The circuit portion
may include a plurality of thin film transistors and a capaci-
tor, which will be described in detail below.

[0056] The plurality of gate lines SL, the plurality of
emission control lines EM, the plurality of data lines DL, the
common power line PL, the initialization line RL, the
common power supply line PSL, the link line LK, and the
plurality of pixels PX may be formed on the substrate 111
through a plurality of patterning processes. In addition, a
plurality of insulating layers may be formed on the substrate
111 through a plurality of deposition or coating processes.
Each insulating layer may include at least one of an organic
layer and an inorganic layer.

[0057] FIG. 2 is a cross-sectional view illustrating a case
in which the substrate 111 is bent.

[0058] The substrate 111 includes at least one bending
portion BD. For example, the bending portion BD may be
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located at the display area DPA. In addition, the bending
portion BD may be located at the non-display area NDA
adjacent to the scan driver 200, and may be located at the
non-display area NDA adjacent to the data driver 300. In
addition, the bending portion BD may be disposed at all four
edges, surrounding the display area DPA.

[0059] The substrate 111 has flexible characteristics and is
capable of being bent 180 degrees, as illustrated in FIG. 2.
The substrate 111 may include, for example, a plastic film.
[0060] The OLED display device 101 according to an
exemplary embodiment of the present invention includes a
terminal DPD at one end portion of the substrate 111.
Various driving means may be connected to various signal
lines on the substrate 111 through the terminal DPD. For
example, the data driver 300 may be connected to the data
line DL on the substrate 111 through the terminal DPD at one
end portion of the substrate 111.

[0061] Referring to FIG. 2, the substrate 111 may be bent
at the bending portion BD to overlap a portion of the
substrate 111. In other words, one end portion of the sub-
strate 111 including the terminal DPD may be disposed on
a back surface of the display area DPA. As described above,
since a portion of the substrate 111 is bent so that the
terminal DPD is disposed on the back surface or back side
of the display area DPA, the OLED display device 101
including a narrow bezel may be manufactured.

[0062] According to an exemplary embodiment of the
present invention, when the substrate 111 is bent, an inner
radius of curvature R1 of the bending portion BD may be
about 1,000 um or less. For example, when the substrate 111
is bent, the inner radius of curvature R1 of the bending
portion BD may be in a range from about 0 um to about 500
pm. When a thin type substrate 111 with high flexibility is
used, in a case that the substrate 111 is bent, an inner radius
of curvature R1 of the bending portion BD may be in a range
from about 0 um to about 50 pm. For example, when a
transparent polymer film is used as the thin type substrate
111, in a case that the substrate 111 is bent, the inner radius
of curvature R1 of the bending portion BD may be in a range
from about 0.1 pm to about 50 um.

[0063] FIG. 3 is a circuit diagram illustrating a pixel of the
OLED display device 101 according to an exemplary
embodiment of the present invention.

[0064] Referring to FIG. 3, one pixel PX of the OLED
display device 101 according to an exemplary embodiment
of the present invention includes a plurality of thin film
transistors T1, T2, T3, T4, T5, T6, and T7, a plurality of
wirings SLn, SLn-1, SLn-2, EM, Vint, DL, and PL selec-
tively connected to the plurality of thin film transistors T1,
T2, T3, T4, T5, T6, and T7, a capacitor Cst, and an organic
light emitting diode (“OLED”).

[0065] The plurality of thin film transistors T1, T2, T3, T4,
T5, T6, and T7 include a first thin film transistor T1, a
second thin film transistor T2, a third thin film transistor T3,
a fourth thin film transistor T4, a fifth thin film transistor T5,
a sixth thin film transistor T6, and a seventh thin film
transistor T7.

[0066] A first gate electrode G1 of the first thin film
transistor T1 is connected to a third drain electrode D3 of the
third thin film transistor T3 and a fourth drain electrode D4
of the fourth thin film transistor T4. A first source electrode
S1 of the first thin film transistor T1 is connected to a second
drain electrode D2 of the second thin film transistor T2 and
a fifth drain electrode D5 of the fifth thin film transistor T5.
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A first drain electrode D1 of the first thin film transistor T1
is connected to a third source electrode S3 of the third thin
film transistor T3 and a sixth source electrode S6 of the sixth
thin film transistor T6.

[0067] A second gate electrode G2 of the second thin film
transistor T2 1s connected to a first gate line SLn, a second
source electrode S2 of the second thin film transistor T2 is
connected to the data line DL, and the second drain electrode
D2 of the second thin film transistor T2 is connected to the
first source electrode S1 of the first thin film transistor T1
and the fifth drain electrode D5 of the fifth thin film
transistor 15,

[0068] A third gate electrode G3 of the third thin film
transistor T3 is connected to the first gate line SLn, the third
source electrode S3 of the third thin film transistor T3 is
connected to the first drain electrode D1 of the first thin film
transistor T1 and the sixth source electrode S6 of the sixth
thin film transistor T6, and the third drain electrode D3 of the
third thin film transistor T3 is connected to the first gate
electrode G1 of the first thin film transistor T1 and the fourth
drain electrode D4 of the fourth thin film transistor T4.
[0069] A fourth gate electrode G4 of the fourth thin film
transistor T4 is connected to a second gate line SLn-1, a
fourth source electrode S4 of the fourth thin film transistor
T4 is connected to the initialization line RL, and the fourth
drain electrode D4 of the fourth thin film transistor T4 is
connected to the first gate electrode G1 of the first thin film
transistor T1 and the third drain electrode D3 of the third thin
film transistor T3. An initialization voltage Vint is applied
through the initialization line RL.

[0070] A fifth gate electrode G5 of the fifth thin film
transistor T5 is connected to the emission control line EM,
a fifth source electrode S5 of the fifth thin film transistor T5
is connected to the common power line PL, and the fifth
drain electrode D5 of the fifth thin film transistor T5 is
connected to the first source electrode S1 of the first thin film
transistor T1 and the second drain electrode D2 of the
second thin film transistor T2.

[0071] A sixth gate electrode G6 of the sixth thin film
transistor T6 is connected to the emission control line EM,
and the sixth source electrode S6 of the sixth thin film
transistor T6 is connected to the first drain electrode D1 of
the first thin film transistor T1 and the third source electrode
S3 of the third thin film transistor T3. A sixth drain electrode
D6 of the sixth thin film transistor T6 is connected to a first
electrode PE1 of the OLED. The first electrode PE1 may be
a pixel electrode. The first electrode PE1 is illustrated in
FIG. 5, for example.

[0072] A seventh gate electrode G7 of the seventh thin
film transistor T7 is connected to a third gate line SLn-2, a
seventh source electrode S7 of the seventh thin film tran-
sistor T7 is connected to the OLED, and a seventh drain
electrode D7 of the seventh thin film transistor T7 is
connected to the initialization line RL and the fourth source
electrode S4 of the fourth thin film transistor T4.

[0073] As such, signal lines for transmitting scan signals
include the first gate line SLn for transmitting a first scan
signal to each of the second gate electrode G2 of the second
thin film transistor T2 and the third gate electrode G3 of the
third thin film transistor T3, the second gate line SLn-1 for
transmitting a second scan signal to the fourth gate electrode
G4 of the fourth thin film transistor T4, the third gate line
SLn-2 for transmitting a third scan signal to the seventh gate
electrode G7 of the seventh thin film transistor T7, and the
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emission control line EM for transmitting an emission
control signal to each of the fifth gate electrode G5 of the
fifth thin film transistor T5 and the sixth gate electrodes G6
of the sixth thin film transistor T6.

[0074] The capacitor Cst includes a first electrode CE1
connected to the common power line PL and a second
electrode CE2 connected to the first gate electrode G1 of the
first thin film transistor T1, the third drain electrode D3 of
the third thin film transistor T3, and the fourth drain elec-
trode D4 of the fourth thin film transistor T4.

[0075] The OLED includes a first electrode PE1, a second
electrode PE2 on the first electrode PE1, and an organic light
emitting layer OL between the first electrode PE1 and the
second electrode PE2 (see FIG. 5). The first electrode PE1
of the OLED is connected to each of the seventh source
electrode S7 of the seventh thin film transistor T7 and the
sixth drain electrode D6 of the sixth thin film transistor T6.
The second voltage ELVSS is applied through the second
electrode PE2.

[0076] Hereinafter, an operation of the pixel PX will be
described by way of example.

[0077] First, when the third scan signal is transmitted to
the third gate line SLn-2 and the seventh thin film transistor
T7 is turned on, a residual current flowing through the first
electrode PE1 of the OLED is discharged to the fourth thin
film transistor T4 through the seventh thin film transistor T7.
Therefore, unintended light emission of the OLED due to the
residual current flowing through the first electrode PE1 of
the OLED may be suppressed.

[0078] Next, when the second scan signal is transmitted to
the second gate line SLn-1 and the initialization signal is
transmitted to the initialization line RL, the fourth thin film
transistor T4 is turned on and the initialization voltage Vint
based on the initialization signal is applied to the first gate
electrode G1 of the first thin film transistor T1 and the
second electrode CE2 of the capacitor Cst through the fourth
thin film transistor T4. Therefore, the first gate electrode G1
and the capacitor Cst are initialized. In this case, the first
gate electrode G1 is initialized and the first thin film tran-
sistor T1 is turned on.

[0079] Subsequently. when the first scan signal is trans-
mitted to the first gate line SLn and the data signal is
transmitted to the data line DL, each of the second thin film
transistor T2 and the third thin film transistor T3 is turned on
and a data voltage Vd based on the data signal is applied to
the first gate electrode G1 through the second thin film
transistor T2, the first thin film transistor T1, and the third
thin film transistor T3.

[0080] In the present exemplary embodiment, a voltage
applied to the first gate electrode G1 is a compensation
voltage Vd+Vth, wherein Vth has a negative (-) value,
which is obtained by subtracting a threshold voltage Vth of
the first thin film transistor T1 from the data voltage Vd
applied from an initial data line DL. The compensation
voltage Vd+Vth, which is applied to the first gate electrode
G1, is also applied to the second electrode CE2 of the
capacitor Cst connected to the first gate electrode G1.

[0081] Next, a driving voltage based on a driving signal is
applied from the common power line PL to the first electrode
CEl of the capacitor Cst and the compensation voltage
Vd+Vth is applied to the second electrode CE2. Therefore,
electric charges corresponding to a difference between the
voltages applied to opposite electrodes of the capacitor Cst
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are stored in the capacitor Cst, and thus, the first thin film
transistor T1 is turned on for a predetermined time.

[0082] Next, when the emission control signal is applied
to the emission control line EM, each of the fifth thin film
transistor T5 and the sixth thin film transistor T6 is turned
on. Therefore, the driving voltage based on the driving
signal from the common power line PL is applied to the first
thin film transistor T1 through the fifth thin film transistor
T5.

[0083] In the present exemplary embodiment, since the
driving voltage passes through the first thin film transistor
T1 which is turned on by the capacitor Cst, a driving current
1d flows through the first drain electrode D1 of the first thin
film transistor T1, and the driving current Id is applied to the
OLED through the sixth thin film transistor T6. Therefore,
the OLED emits light for a predetermined period of time. It
is to be understood that the driving current Id corresponds to
a difference between the driving voltage and a voltage
applied to the first gate electrode G1 by the capacitor Cst.
[0084] The configuration of the pixel PX of the OLED
display device 101 described above with reference to FIG.
3 is not limited thereto. For example, the pixel PX of the
OLED display device 101 may include wirings of a plurality
of thin film transistors, one or more capacitors, one or more
gate lines, and one or more driving power lines.

[0085] FIG. 4 is a plan view illustrating a pixel of an
OLED display device according to an exemplary embodi-
ment of the present invention, and FIG. 5 is a cross-sectional
view taken along line I-I' of FIG. 4.

[0086] Referring to FIGS. 4 and 5, a pixel PX on the
substrate 111 includes the first thin film transistor T1, the
second thin film transistor T2, the third thin film transistor
T3, the fourth thin film transistor T4, the fifth thin film
transistor T5, the sixth thin film transistor T6, the seventh
thin film transistor T7, the first gate line SLn, the second gate
line SLn-1, the third gate line SLn-2, the emission control
line EM, the capacitor Cst, the data line DL, the common
power line PL, a gate bridge GB, the initialization line RL,
and the OLED.

[0087] A buffer layer 131 is located on the substrate 111.
The buffer layer 131 serves to substantially prevent perme-
ation of undesirable elements and to planarize a surface
therebelow. The buffer layer 131 may include materials for
preventing permeation of undesirable elements. The buffer
layer 131 may also include elements that contribute to
planarizing a surface thereunder. For example, the buffer
layer 131 may include one of the following: a silicon nitride
(SiN,) layer, a silicon oxide (SiO,) layer, and a silicon
oxynitride (SiO,N,) layer. However, the buffer layer 131
may not be needed depending on the type of the substrate
111 and the process conditions of the substrate 111.

[0088] The first thin film transistor T1 is located on the
substrate 111 and includes a first active layer Al and the first
gate electrode G1.

[0089] The first active layer Al includes the first source
electrode S1, a first channel C1, and the first drain electrode
D1. The first source electrode S1 is connected to each of the
second drain electrode D2 of the second thin film transistor
T2 and the fifth drain electrode D5 of the fifth thin film
transistor T5, and the first drain electrode D1 is connected to
each of the third source electrode S3 of the third thin film
transistor T3 and the sixth source electrode S6 of the sixth
thin film transistor T6. The first channel C1, which is a
channel area of the first active layer Al overlapping the first
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gate electrode G1, is bent and extends at least once (see FIG.
4). The first active layer Al may include polysilicon or an
oxide semiconductor. The oxide semiconductor may include
at least one selected from the group consisting of: oxides
based on titanium (Ti), hafnium (Hf), zirconium (Zr), alu-
minum (Al), tantalum (Ta), germanium (Ge), zinc (Zn),
gallium (Ga), tin (Sn), and/or indium (In), and/or composite
oxides thereof such as zinc oxide (ZnO), indium-gallium-
zinc oxide (InGaZnO4), indium-zinc oxide (Zn—In—0),
zine-tin oxide (Zn—Sn—O0), indium-gallium oxide (In—
Ga—0), indium-tin oxide (In—Sn—O0), indium-zirconium
oxide (In—Zr—0), Indium-zirconium-zinc oxide (In—
Zr—7n—0), indium-zirconium-tin oxide (In—Z7r—Sn—
0), indium-zirconium-gallium oxide (In—Zr—Ga—O0),
indium-aluminum oxide (In—Al—0), indium-zinc-alumi-
num oxide (In—Zn—Al—0), indium-tin-aluminum oxide
(In—Sn—A1—0), indium-aluminum-gallium oxide (In—
Al—Ga—0), indium-tantalum oxide (In—Ta—0), indium-
tantalum-zinc oxide (In—Ta—Z7n—0), indium-tantalum-tin
oxide (In—Ta—Sn—0), indium-tantalum-gallium oxide
(In—Ta—Ga—0), indium-germanium oxide (In—Ge—0),
indium-germanium-zinc oxide (In—Ge—Zn—O0), indium-
germanium-tin  oxide (In—Ge—Sn—O), indium-germa-
nium-gallium oxide (In—Ge—Ga—O0), titanium-indium-
zinc oxide (Ti—In—7Zn—0), and hafnium-indium-zinc
oxide (Hf—In—7n—0). When the first active layer Al
includes an oxide semiconductor, an additional protective
layer may be added to protect the oxide semiconductor from
an external environment, e.g., a high temperature.

[0090] The first channel C1 of the first active layer A1 may
be channel-doped with N-type impurities or P-type impuri-
ties. Each of the first source electrode S1 and the first drain
electrode D1 may be spaced apart from each other with the
first channel C1 therebetween. Each of the first source
electrode S1 and the first drain electrode D1 may be doped
with doping impurities having a type opposite to a type of
doping impurities used to dope the first channel C1.

[0091] The first gate electrode G1 may be located on the
first channel C1 of the first active layer A1 and may have an
island shape. The first gate electrode G1 is electrically
connected to the fourth drain electrode D4 of the fourth thin
film transistor T4 and the third drain electrode D3 of the
third thin film transistor T3 by the gate bridge GB passing
through one of a plurality of contact holes CNT. The first
gate electrode G1 overlaps the first electrode CE1 of the
capacitor Cst. The first gate electrode G1 may serve as a gate
electrode of the first thin film transistor T1 and also serve as
the second electrode CE2 of the capacitor Cst. In other
words, the first gate electrode G1 forms the capacitor Cst
together with the first electrode CE1 of the capacitor Cst.

[0092] The second thin film transistor T2 is located on the
substrate 111 and includes a second active layer A2 and the
second gate electrode G2.

[0093] The second active layer A2 includes the second
source electrode S2, a second channel C2, and the second
drain electrode D2. The second source electrode S2 is
connected to the data line DL through one of the contact
holes CNT (left side contact hole in FIG. 5), and the second
drain electrode D2 is connected to the first source electrode
S1 of the first thin film transistor T1. The second channel C2,
which is a channel area of the second active layer A2
overlapping the second gate electrode G2, is located
between the second source electrode S2 and the second drain
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electrode D2. In other words, the second active layer A2 is
connected to the first active layer Al.

[0094] The second channel C2 of the second active layer
A2 may be channel-doped with N-type impurities or P-type
impurities. Each of the second source electrode S2 and the
second drain electrode D2 may be spaced apart from each
other with the second channel C2 therebetween. Each of the
second source electrode S2 and the second drain electrode
D2 may be doped with doping impurities having a type
opposite to a type of doping impurities used to dope the
second channel C2. The second active layer A2 is located on
a layer substantially the same as a layer on which the first
active layer A1 is located, includes a material substantially
the same as a material included in the first active layer Al,
and is formed unitarily with the first active layer Al.
[0095] The second gate electrode G2 is located on the
second channel C2 of the second active layer A2 and is
formed unitarily with the first gate line SLn.

[0096] The third thin film transistor T3 is located on the
substrate 111 and includes a third active layer A3 and the
third gate electrode G3.

[0097] The third active layer A3 includes the third source
electrode S3, a third channel C3, and the third drain elec-
trode D3. The third source electrode S3 is connected to the
first drain electrode D1, and the third drain electrode D3 is
connected to the first gate electrode G1 of the first thin film
transistor T1 by the gate bridge GB passing through one of
the contact holes CNT. The third channel C3, which is a
channel area of the third active layer A3 overlapping the
third gate electrode G3, is located between the third source
electrode S3 and the third drain electrode D3.

[0098] The third active layer A3 is connected between the
first active layer Al and the first gate electrode G1.

[0099] The third channel C3 of the third active layer A3
may be channel-doped with N-type impurities or P-type
impurities. Each of the third source electrode S3 and the
third drain electrode D3 may be spaced apart from each
other with the third channel C3 therebetween. Each of the
third source electrode S3 and the third drain electrode D3
may be doped with doping impurities having a type opposite
to a type of doping impurities used to dope the third channel
C3. The third active layer A3 is located on a layer substan-
tially the same as a layer on which the first active layer Al
and the second active layer A2 are located, includes a
material substantially the same as a material included in the
first active layer A1 and the second active layer A2, and is
formed unitarily with the first active layer Al and the second
active layer A2.

[0100] The third gate electrode G3 is located on the third
channel C3 of the third active layer A3 and is formed
unitarily with the first gate line SLn. The third gate electrode
G3 is formed as a dual gate electrode.

[0101] The fourth thin film transistor T4 is located on the
substrate 111 and includes a fourth active layer A4 and the
fourth gate electrode G4.

[0102] The fourth active layer A4 includes the fourth
source electrode S4, a fourth channel C4, and the fourth
drain electrode D4. The fourth source electrode S4 is con-
nected to the initialization line RL through one of the contact
holes CNT, and the fourth drain electrode D4 is connected
to the first gate electrode G1 of the first thin film transistor
T1 by the gate bridge GB passing through one of the contact
holes CNT. The fourth channel C4, which is a channel area
of the fourth active layer A4 overlapping the fourth gate
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electrode G4, is located between the fourth source electrode
S4 and the fourth drain electrode D4. In other words, the
fourth active layer A4 is connected between the initialization
line RL and the first gate electrode G1, and is connected to
each of the third active layer A3 and the first gate electrode
Gl.

[0103] The fourth channel C4 of the fourth active layer A4
may be channel-doped with N-type impurities or P-type
impurities. Each of the fourth source electrode S4 and the
fourth drain electrode D4 may be spaced apart from each
other with the fourth channel C4 therebetween. Each of the
fourth source electrode S4 and the fourth drain electrode D4
may be doped with doping impurities having a type opposite
to a type of doping impurities used to dope the fourth
channel C4. The fourth active layer A4 is located on a layer
substantially the same as a layer on which the first active
layer A1, the second active layer A2, and the third active
layer A3 are located, includes a material substantially the
same as a material included in the first active layer Al, the
second active layer A2, and the third active layer A3, and is
formed unitarily with the first active layer A1, the second
active layer A2, and the third active layer A3.

[0104] The fourth gate electrode G4 is located on the
fourth channel C4 of the fourth active layer A4 and is formed
unitarily with the second gate line SLn-1. The fourth gate
electrode G4 1s formed as a dual gate electrode.

[0105] The fifth thin film transistor T5 is located on the
substrate 111 and includes a fifth active layer A5 and the fifth
gate electrode GS5.

[0106] The fifth active layer A5 includes the fifth source
electrode S5, a fifth channel C5, and the fifth drain electrode
D5. The fifth source electrode S5 is connected to the
common power line PL through one of the contact holes
CNT, and the fifth drain electrode D5 is connected to the first
source electrode S1 of the first thin film transistor T1. The
fifth channel C5, which is a channel area of the fifth active
layer A5 overlapping the fifth gate electrode G5, is located
between the fifth source electrode S5 and the fifth drain
electrode D5. In other words, the fifth active layer A5 is
connected between the common power line PL for applying
the first voltage ELVDD and the first active layer Al.
[0107] The fifth channel C5 of the fifth active layer A5
may be channel-doped with N-type impurities or P-type
impurities. Each of the fifth source electrode S5 and the fifth
drain electrode D5 may be spaced apart from each other with
the fifth channel C5 therebetween. Fach of the fifth source
electrode S5 and the fifth drain electrode D5 may be doped
with doping impurities having a type opposite to a type of
doping impurities used to dope the fifth channel C5. The fifth
active layer A5 is located on a layer substantially the same
as a layer on which the first active layer Al, the second
active layer A2, the third active layer A3, and the fourth
active layer A4 are located, includes a material substantially
the same as a material included in the first active layer Al,
the second active layer A2, the third active layer A3, and the
fourth active layer A4, and is formed unitarily with the first
active layer Al, the second active layer A2, the third active
layer A3, and the fourth active layer A4.

[0108] The fifth gate electrode G5 is located on the fifth
channel C5 of the fifth active layer A5 and is formed
unitarily with the emission control line FM.

[0109] The sixth thin film transistor T6 is located on the
substrate 111 and includes a sixth active layer A6 and the
sixth gate electrode G6.
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[0110] The sixth active layer A6 includes the sixth source
electrode S6, a sixth channel C6, and the sixth drain elec-
trode D6. The sixth source electrode S6 is connected to the
first drain electrode D1 of the first thin film transistor T1, and
the sixth drain electrode D6 is connected to the first elec-
trode PE1 of the OLED through a first auxiliary electrode
AF1, a second auxiliary electrode AE2, and a plurality of
contact holes CNT (right side contact holes in FIG. 5). The
sixth channel C6, which is a channel area of the sixth active
layer A6 overlapping the sixth gate electrode G6, is located
between the sixth source electrode S6 and the sixth drain
electrode D6. In other words, the sixth active layer A6 is
connected between the first active layer Al and the first
electrode PE1 of the OLED.

[0111] The sixth channel Cé of the sixth active layer A6
may be channel-doped with N-type impurities or P-type
impurities. Fach of the sixth source electrode S6 and the
sixth drain electrode D6 may be spaced apart from each
other with the sixth channel C6 therebetween. Each of the
sixth source electrode S6 and the sixth drain electrode D6
may be doped with doping impurities having a type opposite
to a type of doping impurities used to dope the sixth channel
C6. The sixth active layer A6 is located on a layer substan-
tially the same as a layer on which the first active layer Al,
the second active layer A2, the third active layer A3, the
fourth active layer A4, and the fifth active layer AS are
located, includes a material substantially the same as a
material included in the first active layer Al, the second
active layer A2, the third active layer A3, the fourth active
layer A4, and the fifth active layer AS, and is formed
unitarily with the first active layer Al, the second active
layer A2, the third active layer A3, the fourth active layer A4,
and the fifth active layer AS.

[0112] The sixth gate electrode G6 is located on the sixth
channel C6 of the sixth active layer A6 and is formed
unitarily with the emission control line EM.

[0113] The seventh thin film transistor T7 is located on the
substrate 111 and includes a seventh active layer A7 and the
seventh gate electrode G7.

[0114] The seventh active layer A7 includes the seventh
source electrode S7, a seventh channel C7, and the seventh
drain electrode D7. The seventh source electrode S7 is
connected to a first electrode PE1 of an OLED of another
pixel that is not illustrated in FIG. 4 (e.g., a pixel located
above the pixel PX illustrated in FIG. 4). The seventh drain
electrode D7 is connected to the fourth source electrode S4
of the fourth thin film transistor T4. The seventh channel C7,
which is a channel area of the seventh active layer A7
overlapping the seventh gate electrode G7, is located
between the seventh source electrode S7 and the seventh
drain electrode D7. In other words, the seventh active layer
A7 is connected between the first electrode PE1 of the
OLED of the another pixel and the fourth active layer A4.
[0115] The seventh channel C7 of the seventh active layer
A7 may be channel-doped with N-type impurities or P-type
impurities. Each of the seventh source electrode S7 and the
seventh drain electrode D7 may be spaced apart from each
other with the seventh channel C7 therebetween. Each of the
seventh source electrode S7 and the seventh drain electrode
D7 may be doped with doping impurities having a type
opposite to a type of doping impurities used to dope the
seventh channel C7. The seventh active layer A7 is located
on a layer substantially the same as a layer on which the first
active layer Al, the second active layer A2, the third active
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layer A3, the fourth active layer Ad, the fifth active layer A5,
and the sixth active layer A6 are located, includes a material
substantially the same as a material included in the first
active layer Al, the second active layer A2, the third active
layer A3, the fourth active layer Ad, the fifth active layer A5,
and the sixth active layer A6, and is formed unitarily with the
first active layer A1, the second active layer A2, the third
active layer A3, the fourth active layer A4, the fifth active
layer A5, and the sixth active layer A6.

[0116] The seventh gate electrode G7 is located on the
seventh channel C7 of the seventh active layer A7 and is
formed unitarily with the third gate line SLn-2.

[0117] The first active layer Al of the first thin film
transistor T1, the second active layer A2 of the second thin
film transistor T2, the third active layer A3 of the third thin
film transistor T3, the fourth active layer A4 of the thin film
transistor T4, the fifth active layer A5 of the fifth thin film
transistor T5, the sixth active layer A6 of the sixth thin film
transistor T6, and the seventh active layer A7 of the seventh
transistor T7 are connected to each other.

[0118] A first insulating layer ILL a second insulating
layer 112, and a third insulating layer IL.3 are sequentially
stacked on the first active layer Al, the second active layer
A2, the third active layer A3, the fourth active layer A4, the
fifth active layer AS, the sixth active layer A6, and the
seventh active layer A7. Each of'the first insulating layer ILL
the second insulating layer IL2, and the third insulating layer
IL3 may be an organic insulating layer or an inorganic
insulating layer such as silicon nitride or silicon oxide. In
addition, each of the insulating layers may be formed as a
single layer or multiple layers. The plurality of contact holes
CNT may be selectively defined in each of the first insulat-
ing layer IL1, the second insulating layer IL.2, and the third
insulating layer I1L3. The first insulating layer 111 contacts
each of the first active layer Al, the second active layer A2,
the third active layer A3, the fourth active layer A4, the fifth
active layer A5, the sixth active layer A6, and the seventh
active layer A7.

[0119] The first gate line SLn is located on the second
active layer A2 and the third active layer A3 and extends in
one direction crossing the second active layer A2 and the
third active layer A3. In addition, the first gate line SLn is
formed unitarily with the second gate electrode G2 and the
third gate electrode G3 to be connected to the second gate
electrode G2 and the third gate electrode G3.

[0120] The second gate line SLn-1 is spaced apart from
the first gate line SLn, is located on the fourth active layer
Ad, extends in one direction crossing the fourth active layer
A4, and is formed unitarily with the fourth gate electrode G4
to be connected to the fourth gate electrode G4.

[0121] The third gate line SLn-2 is spaced apart from the
second gate line SLn-1, is located on the seventh active layer
A7, extends in one direction crossing the seventh active
layer A7, and is formed unitarily with the seventh gate
electrode G7 to be connected to the seventh gate electrode
a7

[0122] The emission control line EM is spaced apart from
the first gate line SLn, is located on the fifth active layer AS
and the sixth active layer A6, extends in one direction
crossing the fifth active layer A5 and the sixth active layer
A6, and is formed unitarily with the fifth gate electrode G5
and the sixth gate electrode G6 to be connected to the fifth
gate electrode G5 and the sixth gate electrode G6.
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[0123] The emission control line EM, the third gate line
SLn-2, the second gate line SLn-1, the first gate line SLn, the
first gate electrode G1, the second gate electrode G2, the
third gate electrode G3, the fourth gate electrode G4, the
fifth gate electrode G5, the sixth gate electrode G6, and the
seventh gate electrode G7 described above are located on
substantially the same layer and include substantially the
same material. However, exemplary embodiments of the
present invention are not limited thereto, and each of the
emission control line EM, the third gate line SLn-2, the
second gate line SLn-1, the first gate line SLn, the first gate
electrode G1, the second gate electrode G2, the third gate
electrode G3, the fourth gate electrode G4, the fifth gate
electrode G5, the sixth gate electrode G6, and the seventh
gate electrode G7 may be selectively formed on layers
different from each other and include materials different
from each other.

[0124] The capacitor Cst includes the first electrode CE1
and the second electrode CE2 which face each other with an
insulating layer therebetween. In the present exemplary
embodiment, the second electrode CE2 may be the first gate
electrode G1. The first electrode CE1 of the capacitor Cst is
located on the first gate electrode G1 and is connected to the
common power line PL, through one of the contact holes
CNT (middle contact hole in FIG. 5).

[0125] The first electrode CE1 of the capacitor Cst forms
the capacitor Cst together with the first gate electrode G1.
The first gate electrode G1 and the first electrode CE1 of the
capacitor Cst may be located on layers different from each
other, and may include substantially the same metal as each
other or metals different from each other.

[0126] The first electrode CE1 of the capacitor Cst
includes an opening OA which exposes a portion of the first
gate electrode G1 therethrough, and the gate bridge GB is
connected to the first gate electrode G1 through the opening
OA.

[0127] The data line DL is located on the first gate line
SLn, extends in a direction crossing the first gate line SLn,
and is connected to the second source electrode S2 of the
second active layer A2 through one of the contact holes
CNT. The data line DL extends to cross the first gate line
SLn, the second gate line SLn-1, the third gate line SLn-2,
and the emission control line EM.

[0128] The gate bridge GB is located on the first gate line
SLn, is spaced apart from the common power line PL, and
is electrically connected to each of the third drain electrode
D3 of the third active layer A3 and the fourth drain electrode
D4 of the fourth active layer A4 through one of the contact
holes CNT. In addition, the gate bridge GB is connected to
the first gate electrode G1.

[0129] The common power line FL is spaced apart from
the data line DL, is located on the first gate line SLn, and
extends in a direction crossing the first gate line SLn. In
other words, the common power line PL extends to cross the
first gate line SLn, the second gate line SLn-1, the third gate
line SLn-2, and the emission control line EM,

[0130] The common power line PL is connected to the
OLED through at least one thin film transistor. Referring to
FIGS. 4 and 5, the common power line PL is connected to
the first electrode CE1 of the capacitor Cst and the fifth
source electrode S5 of the fifth active layer A5, connected to
the first active layer Al, through one of the contact holes
CNT.
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[0131] According to an exemplary embodiment of the
present invention, the common power line PL has a multi-
layer structure. Referring to FIG. 5, the common power line
PL has a double-layer structure. However, exemplary
embodiments of the present invention are not limited to FIG.
5, and the common power line PL may have a single-layer
structure or a structure including three or more-layers.
[0132] According to an exemplary embodiment of the
present invention, the common power line PL includes a first
power line PLL1 and a second power line PL.2 overlapping the
first power line PL1. In addition, the pixel PX includes a first
organic layer 211 between the first power line PL1 and the
second power line PL2. The first power line PL1 and the
second power line PL2 contact each other through the
contact hole CNT in the first organic layer 211.

[0133] Since the common power line PL has a multilayer
structure, current and power supply through the common
power line PL, may become smooth. Accordingly, a voltage
drop (e.g., an IR drop) may be substantially prevented, and
the OLED display device 101 may have excellent luminous
efficiency and high luminance. In particular, the voltage drop
(e.g., an IR drop) is substantially prevented in a large-sized
OLED display device 101, and the display quality of the
OLED display device 101 having a large size is increased.
In addition, according to an exemplary embodiment of the
present invention, since a reaction speed of the OLED is
increased, and a line width of the common power line PL is
reduced, the high resolution OLED display device 101 may
have a high luminance.

[0134] A second organic layer 212 is disposed on the
second power line PL2. The second organic layer 212 may
serve as an insulating layer and a planarization layer.
[0135] The data line DL, the first power line PL1 of the
common power line PL, and the gate bridge GB are located
on substantially the same layer and include substantially the
same material. In an exemplary embodiment of the present
invention, each of the data line DL, the common power line
PL, and the gate bridge GB may be selectively formed on
layers different from each other and include materials dif-
ferent from each other.

[0136] The initialization line RL is located on the second
gate line SLn-1 and is connected to the fourth source
electrode S4 of the fourth active layer A4 through one of the
contact holes CNT. The initialization line RL. may be formed
on a layer substantially the same as a layer on which the first
electrode PE1 of the OLED is formed and may include
substantially the same material. In another exemplary
embodiment of the present invention, the initialization line
RL and the first electrode PE1 may be located on layers
different from each other and may include materials different
from each other.

[0137] A pixel defining layer 290 has an opening and the
first electrode PE1 of the OLED is exposed from the pixel
defining layer 290 through the opening. The pixel defining
layer 290 may define a light emitting area of the OLED.
[0138] The OLED includes the first electrode PE1, the
organic light emitting layer OL, and the second electrode
PE2. The first electrode PE1 is connected to the sixth drain
electrode D6 of the sixth thin film transistor T6 through the
first auxiliary electrode AE1, the second auxiliary electrode
AE2 and the plurality of contact holes CNT.

[0139] In the present exemplary embodiment, the first
auxiliary electrode AE1 and the second auxiliary electrode
AE2 overlap each other, and the first organic layer 211 is
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disposed between the first auxiliary electrode AE1 and the
second auxiliary electrode AE2. The first auxiliary electrode
AE1 is located on a layer the same as a layer on which the
data line DL, the first power line PL.1 of the common power
line PL, and the gate bridge GB are formed and includes a
material substantially the same as a material included in the
data line DL, the first power line PL.1 of the common power
line PL, and the gate bridge GB. The second auxiliary
electrode AE2 and the second power line PL2 are located on
substantially the same layer and include substantially the
same material.

[0140] The organic light emitting layer OL is located
between the first electrode PE1 and the second electrode
PE2. The second electrode PE2 is located on the organic
light emitting layer OL. One of the first electrode PE1 and
the second electrode PE2 may have light transmittance. A
light emitted from the organic light emitting layer OL may
be emitted in a direction toward at least one of the first
electrode PE1 and the second electrode PE2.

[0141] In addition, a capping layer covering the OLED
may be disposed on the OLED. In addition, a thin film
encapsulation layer may be disposed on the OLED, or an
encapsulation substrate may be disposed thereon.

[0142] FIG. 6isa cross-sectional view taken along the line
A-A' of FIG. 1. In other words, FIG. 6 is a cross-sectional
view illustrating a part of the non-display area of the OLED
display device 101 according to an exemplary embodiment
of the present invention.

[0143] Referring to FIGS. 1 and 6, the OLED display
device 101 according to the present exemplary embodiment
includes the link line LK disposed at the non-display area
NDA of the substrate 111. The link line LK is connected to
the second electrode PE2 extending from the display area
DPA to the non-display area NDA, and the second electrode
PE2 receives the second voltage ELVSS through the link
line LK at the non-display area NDA. The link line LK may
overlap at least a portion of the second electrode PE2. The
link line LK according to the present exemplary embodi-
ment is depicted as extending in the first direction DR1 in
the non-display area NDA, but the present invention is not
limited thereto. For example, the link line LK may be
arranged in various forms to be connected to the second
electrode PE2.

[0144] The link line LK according to the present exem-
plary embodiment has a multilayer structure. For example,
the link line LK has a triple-layer structure including a first
conductive line DAT1, a second conductive line DAT2, and
a third conductive line DAT3 which overlap each other with
the insulating layers 211 and 212 therebetween. The insu-
lating layers 211 and 212 may include the first organic layer
211 between the first conductive line DAT1 and the second
conductive line DAT2 and the second organic layer 212
between the second conductive line DAT2 and the third
conductive line DAT3.

[0145] The first conductive line DAT1 and the second
conductive line DAT2 contact each other through a first
contact hole CH1, and the second conductive line DAT2 and
the third conductive line DAT3 contact each other through a
second contact hole CH2. In addition, at least one of the first,
second, and third conductive lines DAT1, DAT2, and DAT3
may form a closed loop shape surrounding the display area
DPA on a plane. For example, the first conductive line
DAT1, the second conductive line DAT2, and the third
conductive line DAT3 may form a closed loop shape sur-
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rounding the display area DPA on a plane. According to this
configuration, it is possible to substantially prevent impuri-
ties such as moisture from penetrating through a side surface
of the first organic layer 211.

[0146] Since the OLED display device 101 according to
the present exemplary embodiment includes a triple-layered
link line LK including the first, second, and third conductive
lines DAT1, DAT2, and DAT3 overlapping each other, the
second voltage ELVSS supplied through the link line LK
may be smooth. In addition, since the voltage drop (e.g., IR
drop) is substantially prevented, a display quality of the
OLED display device 101 may be increased. In addition,
since a line width of the link line LK may be reduced, a
planar area of the non-display area NDA may be reduced.

[0147] In addition, as illustrated in FIG. 6, a plurality of
spacers 291 and 292 may be disposed on the third conduc-
tive line DAT3 and the second organic layer 212, respec-
tively. However, exemplary embodiments of the present
invention are not limited thereto, and the spacers 291 and
292 may be omitted.

[0148] FIG. 7 is a view comparing the cross-sectional
view of FIG. 5 and the cross-sectional view of FIG. 6.

[0149] Referring to FIG. 7, the first electrode PE1 at the
display area DPA of the OLED display device 101 overlaps
the first auxiliary electrode AF1 and the second auxiliary
electrode AE2, and the first electrode PE1 is connected to the
sixth drain electrode D6 through the first auxiliary electrode
AE1 and the second auxiliary electrode AE2.

[0150] In addition, the link line LK at the non-display area
NDA has a triple-layer structure including the first conduc-
tive line DAT1, the second conductive line DAT2, and the
third conductive line DAT3, and is connected to the second
electrode PE2. In other words, the second electrode PE2
receives the second voltage ELVSS through the link line LK.

[0151] In the present exemplary embodiment, the first
conductive line DAT1 of the link line LK is located on a
layer substantially the same as a layer on which the first
auxiliary electrode AE1 is located, and may include a
material substantially the same as a material included in the
first auxiliary electrode PE1. In addition, the second con-
ductive line DAT?2 of the link line LK is located on a layer
substantially the same as a layer on which the second
auxiliary electrode AE2 is located, and may include a
material substantially the same as a material included in the
second auxiliary electrode PE2. In addition, the third con-
ductive line DAT3 of the link line LK is located on a layer
substantially the same as a layer on which the first electrode
PE1 is located, and may include a material substantially the
same as a material included in the first electrode PE1.

[0152] The spacer 291 is disposed on the third conductive
line DAT3 of the link line LK. The spacer 291 and the pixel
defining layer 290 may include substantially the same mate-
rial and may be manufactured substantially simultaneously
in substantially the same process. For example, the pixel
defining layer 290 and the spacer 291 may be formed using
an exposure mask, and heights of the pixel defining layer
290 and the spacer 291 may be adjusted by adjusting light
transmittance of the mask.

[0153] Hereinafter, another exemplary embodiment of the
present invention will be described with reference to FIG. 8.
Configurations and elements identical to those already
described in prior embodiments will be omitted from the
following description of FIG. 8.
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[0154] FIG. 8 is a cross-sectional view taken along the line
A-A' of FIG. 1 according to another exemplary embodiment
of the present invention. In other words, FIG. 8 is a
cross-sectional view illustrating a part of a non-display area
NDA of an OLED display device 102 according to another
exemplary embodiment of the present invention.

[0155] Referring to FIG. 8, a third conductive line DAT3
of a link line LK according to another exemplary embodi-
ment of the present invention includes a plurality of first
holes H1 between a second conductive line DAT2 and a
spacer 291, and has a plurality of second holes H2 at an area
overlapping a first organic layer 211 and a second organic
layer 212. The plurality of first holes H1 and the plurality of
second holes H2 may each have a diameter in a range from
about 1 pm to about 5 um.

[0156] Moisture, oxygen, or the like may be generated by
a heat treatment when organic layers such as the first organic
layer 211, the second organic layer 212, and the spacer 291
are formed. The generated moisture or oxygen may not
escape to the outside and may remain in the organic layer.
Therefore, a metal may be contaminated or oxidized by the
remaining moisture or oxygen, and patterning failure may
occur.

[0157] Accordingly, when the third conductive line DAT3
of the link line LK has the plurality of first holes H1 and the
plurality of second holes 112 at an area overlapping the first
organic layer 211, the second organic layer 212, and the
spacer 291, moisture or oxygen generated during the heat
treatment process may escape to the outside. Accordingly,
reliability of the OLED display device 102 may be
increased.

[0158] Hereinafter, still another exemplary embodiment of
the present invention will be described with reference to
FIG. 9. Configurations and elements identical to those
already described in prior embodiments will be omitted from
the following description of FIG. 9.

[0159] FIG. 9 is a cross-sectional view illustrating an
OLED display device 103 according to still another exem-
plary embodiment of the present invention.

[0160] Referring to FIG. 9, the OLED display device 103
according to still another exemplary embodiment of the
present invention includes a first organic layer 211, and
further includes a first inorganic layer 221 and a second
inorganic layer 222 each overlapping the first organic layer
211.

[0161] Each of a first power line PL1 and a second power
line PL2 constituting a common power line PL; a first
auxiliary electrode AE1 and a second auxiliary electrode
AF2 connected to a first electrode PE1; a first conductive
line DAT1 and a second conductive line DAT?2 constituting
a link line LK may include a metal. When this metal is
disposed directly on the first organic layer 211, the metal
may be oxidized by the influence of moisture or oxygen
remaining in the first organic layer 211. In the case when the
metal is oxidized, accurate patterning may not be achieved
in an etching process (e.g., a dry etching process), and
impurities may remain on the first organic layer 211 after
patterning. Such impurities may cause defective products.
[0162] According to the exemplary embodiment of FIG. 9,
the first inorganic layer 221 is disposed between the first
organic layer 211 and a metal layer including a data line DL,
the first power line PL1, a gate bridge GB, the first auxiliary
electrode AE1, and the first conductive line DAT1. In
addition, the second inorganic layer 222 is disposed between
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the first organic layer 211 and a metal layer including the
second power line PL2, the second auxiliary electrode AE2,
and the second conductive line DAT2. Accordingly, pattern-
ing failure may be substantially prevented in the process of
forming the plurality of metal layers.

[0163] In addition, the OLED display device 103 accord-
ing to the exemplary embodiment of FIG. 9 may include
spacers 291 and 293 having a multi-layer structure. In other
words, to increase spacer height, the spacers 291 and 293
may be stacked.

[0164] Hereinafter, yet another exemplary embodiment of
the present invention will be described with reference to
FIG. 10. Configurations and elements identical to those
already described in prior embodiments will be omitted from
the following description of FIG. 10.

[0165] FIG. 10 is a cross-sectional view illustrating an
OLED display device 104 according to yet another exem-
plary embodiment of the present invention.

[0166] Referring to FIG. 10, the OLED display device 104
according to yet another exemplary embodiment of the
present invention further includes thin film encapsulation
layers 401, 402, and 403 disposed on a second electrode PE2
and a link line LK. The thin film encapsulation layers 401,
402 and 403 may also be disposed on a spacer 291 and a
second organic layer 212, for example.

[0167] The thin film encapsulation layers 401, 402, and
403 may include one or more inorganic layers 401 and 403
and one or more organic layers 402. In addition, the thin film
encapsulation layers 401, 402, and 403 may have a structure
in which the inorganic layers 401 and 403 and the organic
layer 402 are alternately stacked. In the present exemplary
embodiment, the inorganic layer 401 is located at a lower-
most portion of the encapsulation layers 401, 402 and 403.
In other words, of the encapsulation layers 401, 402 and 403,
the inorganic layer 401 is located closest to the OLED.
Although the thin film encapsulation layers 401, 402, and
403 according to the present exemplary embodiment are
depicted as including two inorganic layers 401 and 403 and
one organic layer 402, the present invention is not limited
thereto. For example, the thin film encapsulation layers 401,
402 and 403 may include one inorganic layer and two
organic layers.

[0168] The inorganic layers 401 and 403 include one or
more inorganic materials consisting of: Al,O;, TiO,, ZrO,
Si0,, AION, AIN, SiON, Si;N4, ZnO, and Ta,0s. The
inorganic layers 401 and 403 may be formed through
methods such as chemical vapor deposition (CVD) or
atomic layer deposition (ALD). However, exemplary
embodiments of the present invention are not limited
thereto, and the inorganic layers 401 and 403 may be formed
using various other methods.

[0169] The organic layer 402 may include a polymer-
based material. Examples of the polymer-based material
may include, for example, an acrylic resin, an epoxy resin,
polyimide and polyethylene. In addition, the organic layer
402 may be formed through a thermal deposition process.
The thermal deposition process for forming the organic layer
402 may be performed in a temperature range that may not
damage the OLED. However, exemplary embodiments of
the present invention are not limited thereto and the organic
layer 402 may be formed using various other methods.
[0170] The inorganic layers 401 and 403, which have a
high density thin film, may largely prevent or reduce infil-
tration of moisture or oxygen. In other words, permeation of
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moisture and oxygen into the OLED may be largely pre-
vented by the inorganic layers 401 and 403.

[0171] The thin film encapsulation layers 401, 402, and
403 may have a thickness less than or equal to about 10 um.
Accordingly, an overall thickness of a display panel may be
thin. Since the thin film encapsulation layers 401, 402, and
403 are used, the display panel may become more flexible.
[0172] As set forth hereinabove, the OLED display
devices according to one or more exemplary embodiments
of the present invention include a multi-layer structured link
line at a non-display area, and thus, excellent display quality
may be achieved and a planar area of the non-display area
may be reduced. In addition, as a substrate is bent to be
disposed on a back surface of a display area, a narrow bezel
may be provided.

[0173] While the present invention has been illustrated
and described with reference to the exemplary embodiments
thereof, it will be apparent to those of ordinary skill in the
art that various changes in form and detail may be made
thereto without departing from the spirit and scope of the
present invention as defined by the following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

a substrate comprising a display area and a non-display

area;

an organic light emitting element comprising a first elec-

trode, an organic light emitting layer on the first elec-
trode, and a second electrode on the organic light
emitting layer, wherein the first electrode is at the
display area of the substrate;

a first conductive line at the non-display area of the

substrate;

a first organic layer on the first conductive line;

a second conductive line on the first organic layer and

connected to the first conductive line;

a second organic layer on the second conductive line; and

a third conductive line on the second organic layer and

connected to the second conductive line,

wherein the third conductive line is connected to the

second electrode.

2. The organic light emitting display device of claim 1,
wherein the first conductive line, the second conductive line,
and the third conductive line constitute a link line.

3. The organic light emitting display device of claim 1,
wherein the first organic layer has a first contact hole,

the second organic layer has a second contact hole,

the second conductive line is connected to the first con-

ductive line through the first contact hole, and

the third conductive line is connected to the second

conductive line through the second contact hole.

4. The organic light emitting display device of claim 1,
further comprising a spacer on the third conductive line.

5. The organic light emitting display device of claim 4,
wherein the spacer comprises a plurality of layers.

6. The organic light emitting display device of claim 4,
wherein the third conductive line has a plurality of holes at
an area between the second conductive line and the spacer.

7. The organic light emitting display device of claim 6,
wherein each of the plurality of holes has a diameter from
about 1 pm to about 5 um.

8. The organic light emitting display device of claim 1,
wherein the third conductive line has a plurality of holes at
an area overlapping the first organic layer and the second
organic layer.
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9. The organic light emitting display device of claim 8,
wherein each of the plurality of holes has a diameter from
about 1 pm to about 5 um.

10. The organic light emitting display device of claim 1,
further comprising an inorganic layer between the first
conductive line and the first organic layer.

11. The organic light emitting display device of claim 1,
further comprising an inorganic layer between the first
organic layer and the second conductive line.

12. The organic light emitting display device of claim 1,
further comprising a gate line and a data line on the
substrate;

a thin film transistor connected to the gate line and the

data line;

a first auxiliary electrode overlapping the thin film tran-

sistor and connected to the thin film transistor; and

a second auxiliary electrode between the first auxiliary

electrode and the first electrode, wherein the second
auxiliary electrode is connected to each of the first
auxiliary electrode and the first electrode.

13. The organic light emitting display device of claim 12,
wherein the first conductive line and the first auxiliary
electrode are disposed on the same layer as each other.

14. The organic light emitting display device of claim 13,
wherein the second conductive line and the second auxiliary
electrode are disposed on the same layer as each other, and

the third conductive line and the first electrode are dis-

posed on the same layer as each other.

15. The organic light emitting display device of claim 12,
further comprising a common power line parallel to the data
line, wherein the common power line comprises a first
power line and a second power line.

16. The organic light emitting display device of claim 15,
wherein the first power line, the first conductive line and the
first auxiliary electrode are disposed on the same layer as
each other, and

the second power line, the second conductive line and the

second auxiliary electrode are disposed on the same
layer as each other.

17. The organic light emitting display device of claim 1,
further comprising a thin film encapsulation layer on the
second electrode and the third conductive line,

wherein the thin film encapsulation layer comprises:

an inorganic layer; and

an organic layer.

18. The organic light emitting display device of claim 1,
wherein the substrate comprises a bendable portion.

19. An organic light emitting display device, comprising:

a substrate comprising a display area and a non-display

area;

an organic light emitting element comprising a first elec-

trode, an organic light emitting layer on the first elec-
trode, and a second electrode on the organic light
emitting layer, wherein the first electrode is at the
display area of the substrate;

a first conductive line at the non-display area of the

substrate;

a first organic layer on the first conductive line;

a second conductive line on the first organic layer and

connected to the first conductive line;

a second organic layer on the second conductive line;

a third conductive line on the second organic layer and

connected to the second conductive line; and

a spacer on the third conductive line,
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wherein the third conductive line has a plurality of first
holes at an area overlapping the second conductive line
and the spacer.

20. The organic light emitting display device of claim 19,
wherein the third conductive line has a plurality of second
holes at an area overlapping the first organic layer and the
second organic layer.

21. The organic light emitting display device of claim 20,
wherein each of the plurality of first holes and the plurality
of second holes has a diameter from about 1 um to about 5
pm.
22. The organic light emitting display device of claim 19,
wherein the third conductive line is connected to the second
electrode.

23. An organic light emitting display device, comprising:

an organic light emitting diode, the organic light emitting

diode including a second electrode in a non-display
area; and
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a link line including first, second and third conductive
lines sequentially stacked in the non-display area,

wherein the second electrode of the organic light emitting
diode in the non-display area is directly on the third
conductive line.

24. The organic light emitting display device of claim 23,
wherein the organic light emitting diode includes a first
electrode in a display area, the first electrode being directly
on a second organic layer in the display area.

25. The organic light emitting display device of claim 24,
wherein the third conductive line is directly connected to the
second conductive line through an opening in the second
organic layer in the non-display area, and the second con-
ductive line is directly connected to the first conductive line
through an opening in a first organic layer in the non-display
area.
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