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1
ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND REPAIR METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

Pursuant to 35 U.S.C. § 119(a), this application claims the
benefit of earlier filing date and right of priority to Korean
Patent Application No. 10-2014-0192563, filed on Dec. 29,
2014, the contents of which is incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure relates to an organic light emitting
display device, and particularly, to an organic light emitting
display device having a pixel repair structure and a pixel
repair method thereof.

Discussion of the Related Art

Flat panel displays such as a liquid crystal display (LCD),
a field emission display (FED), a plasma display panel
(PDP), and an organic light emitting display device may
replace existing cathode ray tube (CRT) display devices.

Among them, the organic light emitting display device is
a self-luminous device which uses an organic light emitting
diode (OLED), having advantages in that it has high lumi-
nance and low operational voltage characteristics, a fast
response speed, and a wide viewing angle.

FIG. 1 is an equivalent circuit diagram of a pixel of a
related art organic light emitting display device.

As illustrated in FIG. 1, in the organic light emitting
display device, a plurality of lines GL and DL to which a
scan signal and a data voltage (data) are input are formed to
intersect with each other, and a pixel P, that is, a single
subpixel, is defined in an intersection. The pixel P includes
an OLED, a switching TFT (8T), a driving TFT (DT), and
a storage capacitor C.

The OLED is disposed between the driving TFT (DT) and
a base voltage source (EVSS). In response to the scan signal,
the switching TFT (ST) applies the data voltage (data) to a
gate electrode of the driving TFT (DT). The driving TFT
(DT) applies a current flowing from the driving voltage
EVDD, that is, a drain-source current, to the OLED accord-
ing to a voltage applied from the switching TFT (ST). The
storage capacitor C maintains a voltage applied to the gate
electrode of the driving TFT (DT) during 1 frame period of
the organic light emitting display device. A plurality of
pixels P are arranged in a matrix form in a display panel of
the organic light emitting display device.

As organic light emitting display devices are increased in
size, a probability of occurrence of defective pixels in the
display panel of the organic light emitting display device
including the aforementioned pixels P is increased. Also,
display panels are discarded due to defective pixels, a
production yield of organic light emitting display devices is
degraded. Thus, the related art organic light emitting display
device employs a structure for repairing a defective pixel
occurring in a display panel.

FIG. 2 is a view illustrating a pixel repair structure of the
related art organic light emitting display device.

As illustrated in FIG. 2, the related art organic light
emitting display device employs a pixel repair structure in
which anode electrodes of OLEDs of a first pixel P1 and a
second pixel P2 adjacent up and down in the display panel
are connected by using a repair line RL.
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In the pixel repair structure, for example, when the
driving TFT (DT) of the first pixel P1 is defective, a
connection between the driving TFT (DT) and the OLED of
the first pixel P1 is cut using a laser. Also, an anode electrode
of the OLED and one side of the repair line RL are welded,
and the other side of the repair line RL and an anode
electrode of the OLED of the second pixel P2 are welded.
Accordingly, the first pixel P1 is repaired to be operated by
the driving TFT (DT) of the second pixel P2.

However, in the organic light emitting display device
based on the related art pixel repair structure, the display
quality is degraded when a 3D image is displayed. In other
words, in a case in which a left eye 2D image and a right eye
2D image are output by horizontal lines to display a 3D
image on the display panel of the organic light emitting
display device, pixels displaying the left eye 2D image and
pixels displaying the right eye 2D image are simultaneously
operated according to the related art pixel repair.

Thus, in the related art organic light emitting display
device, spots such as a bright spot or dark spot are recog-
nized in a 3D image, degrading the display quality of the 3D
image.

SUMMARY OF THE INVENTION

Therefore, an aspect of the detailed description is to
provide an organic light emitting display device capable of
enhancing the display quality of a 3D image by changing a
pixel repair structure, and a repair method thereof.

To achieve these and other advantages and in accordance
with the purpose of this specification, as embodied and
broadly described herein, an organic light emitting display
device includes a display panel, a timing controller, and a
data driver.

The display panel can include a plurality of pixels includ-
ing an OLED in every pixel area defined as a plurality of
scan lines and a plurality of data lines intersect with each
other. A repair structure is formed in at least one of a
horizontal direction and a vertical direction by one or more
repair lines between two or more adjacent pixels among the
plurality of pixels.

When a dark spot occurs in a pixel of the display panel,
the timing controller may generate compensation data, and
adjust a magnitude of image data according to the compen-
sation data and output the same.

The data driver outputs a data voltage to the plurality of
data lines of the display panel according to the image data
adjusted in magnitude.

In the organic light emitting display device according to
an embodiment of the present disclosure, by forming a repair
structure in a horizontal direction and vertical direction
between one pixel P and another pixel P adjacent in the
horizontal direction and vertical direction, even though a
spot such as a dark spot appears due to a defective operation
of one pixel P, the pixel having the defective operation may
be compensated and driven by using the other pixel P. Thus,
the production yield of the organic light emitting display
device according to an embodiment of the present disclosure
may be enhanced.

Also, in the organic light emitting display device accord-
ing to an embodiment of the present disclosure, by forming
the repair structure in a horizontal direction with respect to
a subpixel W among the plurality of subpixels adjacent in a
horizontal direction in the display panel and forming a repair
structure in a vertical direction with respect to the other
subpixels, when a 3D image is displayed on the organic light
emitting display device, the subpixels W having the repair
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structure in the horizontal direction display the same 2D
image, and thus, a bright spot generated as a left eye image
and a right eye image are simultaneously displayed in a 3D
image may be prevented.

Further scope of applicability of the present application
will become more apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the scope of the invention will become apparent to
those skilled in the art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
exemplary embodiments and together with the description
serve to explain the principles of the invention.

In the drawings:

FIG. 1 is an equivalent circuit diagram of a pixel of a
related art organic light emitting display device.

FIG. 2 is a view illustrating a pixel repair structure of the
related art organic light emitting display device.

FIG. 3 is a view illustrating a configuration of an organic
light emitting display device according to an embodiment of
the present invention.

FIG. 4 is a view schematically illustrating a pixel repair
structure of a display panel illustrated in FIG. 3.

FIG. 5 is a circuit diagram having a pixel repair structure
with respect to a subpixel R of the display panel illustrated
in FIG. 3.

FIG. 6 is a cross-sectional view illustrating a portion of
the circuit illustrated in FIG. 5.

FIG. 7 is a view schematically illustrating a pixel repair
structure of a display panel according to another embodi-
ment of the present invention.

FIG. 8 is a circuit diagram of the pixel repair structure of
FIG. 7;

FIGS. 9A and 9B are cross-sectional views illustrating
portions of the circuit illustrated in FIG. 8.

FIGS. 10A and 10B are views schematically illustrating
pixel compensation driving based on a repair structure
formed in a horizontal direction in a display panel according
to an embodiment of the present invention.

FIGS. 11A and 11B are views schematically illustrating
pixel compensation driving based on a repair structure
formed in a vertical direction in a display panel according to
an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

These and other objects of the present application will
become more readily apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion. Like reference numerals designate like elements
throughout the specification.

Hereinafter, an organic light emitting display device and
a repair method thereof according to an embodiment of the
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4

present disclosure will be described in detail with reference
to the accompanying drawings.

FIG. 3 is a view illustrating a configuration of an organic
light emitting display device according to an embodiment of
the present disclosure, and FIG. 4 is a view schematically
illustrating a pixel repair structure of a display panel illus-
trated in FIG. 3. All the components of the organic light
emitting display device according to all the embodiments of
the present disclosure are operatively coupled and config-
ured.

As illustrated in FIG. 3, an organic light emitting display
device 100 may include a display panel 110, a scan driver
120, a data driver 130, and a timing controller 140.

A plurality of scan lines SL and a plurality of data lines
DL are formed to intersect with each other, and pixels P may
be arranged in a matrix form in intersections in the display
panel 110. A power line supplying a driving voltage EVDD
and a base voltage EVSS to each pixel P may be further
formed in the display panel.

A single pixel P may include four subpixels SP. For
example, a single pixel P may include subpixel R (SR),
subpixel G (SG), subpixel B (SB), and a subpixel W (SW).
The four subpixels SR, SG, SB, and SW are not limited in
arrangement order, and R, G, B and W preferably can
represent red, green, blue and white, respectively.

Meanwhile, in the display panel 110, two pixels adjacent
in a horizontal direction in the display panel 110, that is, a
first pixel P1 and a second pixel P2 connected to the same
scan line SL and adjacent side to side may be connected to
each other through one or more horizontal repair line RHL
to from a repair structure.

As illustrated in FIG. 4, a subpixel R (SR 1) of the first
pixel P1 may be connected to a subpixel R (SR2) of the
second pixel P2 through a first horizontal repair line RH_1.
A subpixel G (SG 1) of the first pixel P1 may be connected
to a subpixel G (SG2) of the second pixel P2 through a
second horizontal repair line RH_2. A subpixel B (SB 1) and
a subpixel W (SW1) of the first pixel P1 may be connected
to a subpixel B (SB2) and a subpixel W (SW2) of the second
pixel P2 through third and fourth horizontal repair lines
RH_3 and RH_4.

In this manner, since the repair structure is formed
between two pixels adjacent in the horizontal direction in the
display panel 110, even though one of the two pixels does
not operate, the inoperable pixel may be repaired through the
other pixel to perform a compensation operation.

Referring back to FIG. 3, the scan driver 120 may
generate a plurality of scan signals according to a scan
control signal GCS provided from the timing controller 140.
The scan driver 120 may sequentially output a scan signal to
the plurality of scan lines SL of the display panel 110. The
scan driver 120 may include a general shift register and a
level shifter.

The data driver 130 may convert video data RGB' into a
data voltage according to a data control signal DCS provided
from the timing controller 140, and output the data voltage
to a plurality of data lines DL of the display panel 110.

The timing controller 140 may generate a scan control
signal GCS and a data control signal DCS according to
timing signals such as a clock signal and vertical and
horizontal synchronization signals provided from an exter-
nal system (not shown). Also, the timing controller 140 may
convert an image signal RGB provided from the external
system into image data RGB' that may be processed by the
display panel 110, and output the same. The scan control
signal GCS may be output to the scan driver 120, and the
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data control signal DCS may be output together with the
image data RGB' to the data driver 130.

The timing controller 140 may include a compensation
unit 145, The compensation unit 145 may generate com-
pensation data to compensate for a blind spot generated in
one of the plurality of pixels P of the display panel 110. The
compensation data may be reflected in the image data RGB',
and by adjusting a magnitude of the image data RGB!, the
data driver 130 may adjust a magnitude of a data voltage
output to the other pixel P repairing the pixel P with a blind
spot.

FIG. 5 is a circuit diagram having a pixel repair structure
with respect to a subpixel R of the display panel illustrated
in FIG. 3, and FIG. 6 is a cross-sectional view illustrating a
portion of the circuit illustrated in FIG. 5.

As illustrated in FIG. 5, the display panel 110 may have
a repair structure formed between two pixels adjacent in the
horizontal direction, that is, between the subpixel R (SR1) of
the first pixel P1 and the subpixel R (SR2) of the second
pixel P2 adjacent side to side.

The subpixel R (SR1) of the first pixel P1 may include a
first switching TFT (ST1), a first driving TFT (DT1), a first
OLED (OLED1), and a first storage capacitor C1. The
subpixel R (SR2) of the second pixel P2 may include a
second switching TFT (ST2), a second driving TFT (DT2),
a second OLED (OLED2), and a second storage capacitor
C2. The subpixel R (SR1) of the first pixel P1 and the
subpixel R (SR2) of the second pixel P2 may be connected
to each other through a first horizontal repair line RH_1 to
form a repair structure.

For the purposes of description, hereinafter, the subpixel
R (SR1) of the first pixel P1 and the subpixel R (SR2) of the
second pixel P2 will be referred to as a subpixel 1R and a
subpixel 2R, respectively.

The first switching TFT (ST1) of the subpixel IR (SR1)
and the second switching TFT (ST2) of the subpixel 2R
(SR2) are connected to the same scan line, that is, to the first
scan line SL.1 and may be operated according to a scan
signal applied through the first scan line SL1.

A gate electrode of the first switching TFT (ST1) may be
connected to the first scan line SL1, a drain electrode thereof
may be connected to a first data line DL1, and a source
electrode thereof may be connected to a gate electrode of the
first driving TFT (DT1).

A gate electrode of the second switching TFT (ST2) may
be connected to the first scan line SL1, a drain electrode
thereof may be connected to a fifth data line DL5, and a
source electrode thereof may be connected to a gate elec-
trode of the second driving TFT (DT2).

The first driving TFT (DT1) may be turned on according
to a voltage applied to the gate electrode and control a
magnitude of a current flowing from the driving voltage
EVDD to the first OLED (OLED1) according to a gate-
source voltage Vgs. The driving voltage EVDD may be
applied to the drain electrode of the first driving TFT (DT1),
and a source electrode thereof may be connected to an anode
electrode of the first OLED (OLEDI).

The second driving TFT (DT1) may be turned on accord-
ing to a voltage applied to the gate electrode and control a
magnitude of a current flowing from the driving voltage
EVDD to the second OLED (OLED2) according to the
gate-source voltage Vgs. The driving voltage EVDD may be
applied to the drain electrode of the second driving TFT
(DT2), and a source electrode thereof may be connected to
an anode electrode of the second OLED (OLED2).

The first storage capacitor C1 and the second storage
capacitor C2 may uniformly maintain the voltage applied to
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gate electrodes of the first driving TFT (DT1) and the second
driving TFT (DT2) during 1 frame period.

As illustrated in FIG. 6, a first semiconductor layer 102a
and a second semiconductor layer semiconductor layer 1025
may be formed on a substrate 101. The first semiconductor
layer 102a and the second semiconductor layer 1025 may be
spaced apart from one another from each other by a prede-
termined interval, for example, by a predetermined number
of data lines DL. The semiconductor layer 102a and the
second semiconductor layer 1025 may be formed on the
same layer through the same process. The first semiconduc-
tor layer 102q and the second semiconductor layer 1025 may
each include a channel region formed of pure polysilicon
and a source/drain region doped with an impurity.

A gate insulating layer 106 may be formed on the first
semiconductor layer 102a and the second semiconductor
layer 1025. On the gate insulating layer 106, a first gate
electrode 103a corresponding to the channel region of the
first semiconductor layer 102 and a second gate electrode
1035 corresponding to the channel region of the second
semiconductor layer 10256 are formed.

An interlayer insulating layer 107 may be formed on the
first gate electrode 103a and the second gate electrode 1035.
A contact hole exposing the source/drain region of each of
the first semiconductor layer 102a and the second semicon-
ductor layer 1025 may be formed in the interlayer insulating
layer 107 and the gate insulating layer 106.

A first source electrode 1054 and a first drain electrode
104a connected to the source/drain region of the first semi-
conductor layer 102 may be formed on the interlayer
insulating layer 107. Also, a second source electrode 10556
and a second drain electrode 1045 connected to the source/
drain region of the second semiconductor layer 1025 may be
formed through the same process. Here, the first source
electrode 105a and the second source electrode 1056 may
face each other.

In this manner the first driving TFT DT1 of the subpixel
1R (SR1) including the first semiconductor layer 1024, the
first gate electrode 103a, the first source electrode 1054, and
the first drain electrode 104a may be formed. Also, the
second driving TFT (DT?2) of the subpixel 2R (SR2) includ-
ing the second semiconductor layer 1025, the second gate
electrode 1035, the second source electrode 1055, and the
second drain electrode 1045 may be formed.

As illustrated in FIG. 5, the first OLED (OLED1) may be
connected between the first driving TFT (DT1) and the base
voltage EVSS. An anode electrode of the first OLED
(OLED1) may be connected to the source electrode of the
first driving TFT (DT1) and the base voltage EVSS may be
applied to a cathode of the first OLED (OLED1).

The second OLED (OLED?2) may be connected between
the second driving TFT (DT2) and the base voltage EVSS.
An anode electrode of the second OLED (OLED2) may be
connected to the source electrode of the second driving TFT
(DT2) and the base voltage EVSS may be applied to a
cathode of the second OLED (OLED2).

The first OLED (OLED1) may be connected to the second
driving TFT (DT2) or the second OLED (OLED2) through
a first horizontal repair line RH_1. Here, the first horizontal
repair line RH_1 may be a line formed as the anode
electrode of the first OLED (OLED1) or the anode electrode
of the second OLED (OLED2) extends. However, the first
horizontal repair line RH_1 may be an additional line
formed of a metal.

As illustrated in FIG. 6, a protective layer 108 may be
formed on the first driving TFT (DT1) and the second
driving TFT (DT2). Contact holes exposing the first source
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7
electrode 105q of the first driving TFT (DT1) and the second
source electrode 1055 of the second driving TFT (DT2) may
be formed in the protective layer 108.

A first anode electrode 111a connected to the first source
electrode 105a of the first driving TFT (DT1) through the
contact hole may be formed on the protective layer 108. One
end of the first anode electrode 111a may extend to overlap
the second source electrode 1055 of the second driving TFT
(DT2) to form a first horizontal repair line RH_1. The first
horizontal repair line RH_1 may be integrally formed with
the first anode electrode 111a.

Also, a second anode electrode 1116 connected to the
second source electrode 1055 of the second driving TFT
(DT2) through the contact hole may be formed on the
protective layer 108. The second anode electrode 1115 may
be formed to be separated from the first anode electrode
111a.

A bank layer 117 may be formed on the first anode
electrode 111a and the second anode electrode 1115. The
bank layer 117 may expose a portion of the first anode
electrode 111a and a portion of the second anode electrode
1115. The regions exposed by the bank layer 117 may be
emission regions.

Organic emission layers 113a and 1135 may be formed on
the bank layer 117. The organic emission layers 113a and
1135 may be formed to cover the bank layer 117 on the entire
surface of the substrate 101. Cathode electrodes 115a and
1156 may be formed on the organic emission layers 113a
and 113b. The cathode electrodes 1154 and 1155 may be
formed to cover the organic emission layers 1134 and 1135
on the entire surface of the substrate 101.

In this manner, the first OLED (OLED1) of the subpixel
IR (SR1) including the first anode electrode 111a, the
organic emission layer 113a, and the cathode electrode 115a
may be formed on the first driving TFT (DT1). Also, the
second OLED (OLED?2) of the subpixel 2R SR2 including
the second anode electrode 1115, the organic emission layer
1135, and the cathode electrode 1155 may be formed on the
second driving TFT (DT2).

In FIG. 6, a case in which the organic emission layers
113a and 1135 and the cathode electrodes 1154 and 1156 are
formed on the entire surface of the substrate 101 is illus-
trated as an example. However, the present disclosure is not
limited thereto and the organic emission layers 113a and
1135 and the cathode electrodes 115¢ and 1156 may be
separately formed to correspond to the anode electrodes
thereof, that is, the first anode electrode 111« and the second
anode electrode 1115, respectively.

As described above, in the display panel 110 of the
present exemplary embodiment, the first horizontal repair
line RH_1 may be integrally formed at the end of the first
anode electrode 111a of the first OLED (OLED1) provided
in the subpixel 1R (SR1). Also, the first horizontal repair line
RH_1 extends to overlap the second source electrode 1055
of the second driving TFT (DT2) of the subpixel 2R (SR2),
forming a horizontal repair structure between the subpixel
1R SR1 and the subpixel 2R (SR2).

Thus, even though the first driving TFT (DT1) of the
subpixel 1R (SR1) is defective in operation, the second
driving TFT (DT2) and the first OLED (OLED1) may be
connected through the first horizontal repair line RH_1.
Through this connection, the first OLED (OLED1) may be
operated by the second driving TFT (DT2), and accordingly,
the subpixel IR (SR1) may be prevented from having a dark
spot due to a defective operation of the first driving TFT
(DTD).
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In other words, when the first driving TFT (DT1) of the
subpixel 1R (SR1) is defective in operation, a connection
portion A between the first driving TFT (DT1) and the first
OLED (OLED1) may be cut by using a laser. Here, a portion
in which the first source electrode 1054 of the first driving
TFT (DT1) and the first anode electrode 111a of the first
OLED (OLED1) are connected may be cut by using a laser.

Also, the first horizontal repair line RH_1 and the second
source 105 of the second driving TFT (DT2) may be welded
by using a laser. Accordingly, a repair hole B may be formed
between the first horizontal repair line RH_1 and the second
source electrode 1055 and may be filled with a conductive
material, for example, a transparent conductive material
forming the first horizontal repair line RH_1, so that the first
horizontal repair line RH_1 and the second source electrode
1055 may be electrically connected.

In this manner, since a repair process connecting the
subpixel 1R (SR1) and the subpixel 2R (SR2) is performed
by using the first horizontal repair line RH_1, even though
the first driving TFT (DT1) is defective in operation, the
subpixel 1R (SR1) may be operated by the second driving
TFT (DT2) of the subpixel 2R (SR2).

Here, the second driving TFT (DT2) requires a driving
current greater than that for driving only the second OLED
(OLED2), and thus, the timing controller 140 may adjust a
magnitude of image data RGB' according to compensation
data generated by the compensation unit 145 and output the
same. Also, the data driver 130 may adjust a magnitude of
the data voltage applied to the subpixel 2R (SR2), that is, a
magnitude of the data voltage applied to the fifth data line
DLS5, according to the image data RGB' adjusted in magni-
tude and output the same.

Meanwhile, the other subpixels, that is, the subpixel G
(SG1), the subpixel B (SB1) and the subpixel W (SW1) may
also be connected to corresponding subpixels of the second
pixel P through a horizontal repair line RHL to form a repair
structure.

In other words, the subpixel G (8G1) of the first pixel P1
may form a repair structure with the subpixel G (SG2) of the
second pixel P2 through a second horizontal repair line
RH_2, the subpixel B (SB1) of the first pixel P1 may form
a repair structure with the subpixel B (SB2) of the second
pixel P2 through a third horizontal repair line RH_3, and the
subpixel W (SW1) of the first pixel P1 may form a repair
structure with the subpixel W (SW2) of the second pixel P2
through a fourth horizontal repair line RH_4. Here, each of
the horizontal repair lines may be lines formed as the ends
of the anode electrodes of the OLEDs provided in the
subpixels of the first pixel P1

As described above, in the organic light emitting display
device 100 according to the present embodiment, the hori-
zontal directional repair structure is formed by connecting
all the subpixels of the two pixels P1 and P2 adjacent in the
horizontal direction in the display panel 110 in a correspond-
ing manner through the horizontal repair lines RHL. Thus,
even though a dark spot is generated in any one of the two
pixels P1 and P2 due to a defective operation, the pixel
including the defective operation may be compensated by
using the other pixel forming the repair structure.

Also, in the organic light emitting display device 100
according to the present embodiment, since the repair struc-
ture is formed between the two pixels P1 and P2 adjacent
side to side in the display panel 110, even though a 3D image
is displayed on the organic light emitting display device 100,
the two pixels P1 and P2 having the repair structure displays
the same 2D image, for example, the same left eye 2D image
or the same right eye 2D image. Thus, since the left eye
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image and the right eye image are simultaneously displayed
in the 3D image, generation of a bright spot may be
prevented.

FIG. 7 is a view schematically illustrating a pixel repair
structure of a display panel according to another embodi-
ment of the present disclosure.

As illustrated in FIGS. 3 and 7, in the display panel 110
according to the present embodiment, two pixel repair
structures, for example, a first repair structure and a second
repair structure, may be formed.

The first repair structure may be formed by connecting the
first pixel P1 and the second pixel P2 which are adjacent in
a horizontal direction, that is, which are connected by the
same scan line and adjacent in the horizontal direction,
through a single horizontal repair line RHL.

The second repair structure may be formed by connecting
the first pixel P1 and the third pixel P3 which are adjacent
in an up/down direction, that is, which are connected by the
same data line and adjacent in the vertical direction, through
one or more vertical repair lines RHL.

In other words, the display panel 110 may include the first
pixel P1, the second pixel P2, and the third pixel P3. Each
of the pixels may include a subpixel R (SR), a subpixel G
(8G), a subpixel B (SB), and a subpixel W (SW). Here, the
first pixel P1 and the second pixel P2 are adjacent in the
horizontal direction in the display panel 110, and the first
pixel P1 and the third pixel P3 are adjacent in the vertical
direction in the display panel 110.

The first pixel P1 and the second pixel P2 may form the
first repair structure through one horizontal repair line RHL.
One of the subpixel R (SR1), the subpixel G (SG1), the
subpixel B (SB1), and the subpixel W (SW1) may be
connected to the subpixel R (SR2), the subpixel G (SG2), the
subpixel B (SB2), and the subpixel W (SW2) of the second
pixel P2 in a corresponding manner to form a repair structure
in a horizontal direction.

Also, the first pixel P1 and the third pixel P3 may form the
second repair structure through one or more vertical repair
lines RVL. The subpixel R (SR1) of the first pixel P1 and the
subpixel R (SR3) of the third pixel P3 may be connected
through a first vertical repair line RV_1, the subpixel G
(8G1) of the first pixel P1 and the subpixel G (SG30 of the
third pixel P3 may be connected through a second vertical
repair line RV_2, the subpixel B (SB1) of the first pixel P1
and the subpixel B (SB3) of the third pixel P3 may be
connected through a third vertical repair line RV_3, and the
subpixel W (SW1) of the first pixel P1 and the subpixel W
(SW3) of the third pixel P3 may be connected through a
fourth vertical repair line RV_4. In this manner, all the
subpixels of the first pixel P1 may be connected to the
corresponding subpixels of the third pixel P3 through the
plurality of vertical repair lines RVL to form a repair
structure in the vertical direction.

That is, in the display panel 110 according to the present
disclosure, since the repair structures are formed in the
horizontal direction and the vertical direction with respect to
one pixel, for example, the first pixel P1, when the first pixel
P1 is defective in operation, a compensation operation may
be performed to repair the first pixel P1 through other pixel
adjacent thereto, for example, through one of the second
pixel P2 and the third pixel P3.

FIG. 8 is a circuit diagram of the pixel repair structure of
FIG. 7, and FIGS. 9A and 9B are cross-sectional views
illustrating portions of the circuit illustrated in FIG. 8.

For the purposes of description, the first repair structure
between the subpixel W (SW1) of the first pixel P1 and the
subpixel W (SW2) of the second pixel Pw adjacent thereto
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10
in the horizontal direction and the second repair structure
between the subpixel B (SB1) of the first pixel P1 and the
subpixel B (SB3) of the third pixel P3 adjacent thereto in the
vertical direction will be separately described.

Also, the subpixel W (SW1) of the first pixel P1 and the
subpixel W (SW2) of the second pixel P2 will be referred to
as a first W subpixel and a second W subpixel, respectively,
and the subpixel B (SB1) of the first pixel P1 and the
subpixel B (SB3) of the third pixel P3 will be referred to as
a first B subpixel and a third B subpixel, respectively.

As illustrated in FIG. 8, in the display panel 110 according
to the present embodiment, the first W subpixel SW1 and the
second W subpixel SW2 adjacent in the horizontal direction
may form a repair structure through a horizontal repair line
RHL.

The first W subpixel (SW1) may include a first switching
TFT (ST_W1), a first driving TFT (DT_W1), a first OLED
(OLED_W1), and a first storage capacitor C_W1, and the
second W subpixel SW2 may include a second switching
TFT (ST_W?2), a second driving TFT (DT_W2), a second
OLED (OLED_W2), and a second storage capacitor C_W2.
The first W subpixel SW1 and the second W subpixel SW2
may be connected through the horizontal repair line RHL to
form a repair structure.

A gate electrode of the first switching TFT (ST_W1) may
be connected to a first scan line SL1, a drain electrode
thereof may be connected to a fourth data line D4, and a
source electrode thereof may be connected to a gate elec-
trode of the first driving TFT (DT_W1).

A gate electrode of the second switching TFT (ST_W2)
may be connected to the first scan line SL1, a drain electrode
thereof may be connected to an eighth data line DL8, and a
source electrode thereof may be connected to a gate elec-
trode of the second driving TFT (DT_W2).

The first driving TFT (DT_W1) and the second driving
TFT (DT_W2) may be turned on according to a voltage
applied to the gate electrode thereof, and may control a
magnitude of a current flowing from a driving voltage
EVDD to the first OLED (OLED_W1) and the second
OLED (OLED_W2) according to a gate-source voltage Vgs.

The driving voltage EVDD may be applied to a drain
electrode of the first driving TFT (DT_W1), and a source
electrode thereof may be connected to an anode electrode of
the first OLED (OLED_WT1). The driving voltage EVDD is
applied to a drain electrode of the second driving TFT
(DT_W2), and a source electrode thereof may be connected
to an anode electrode of the second OLED (OLED_W?2).

The first storage capacitor C_W1 and the second storage
capacitor C_W2 may uniformly maintain a voltage applied
to the gate electrodes of the first driving TFT (DT_W1) and
the second driving TFT (DT_W2) during 1 frame period.

As illustrated in FIG. 9A, a first semiconductor layer 102a
and a second semiconductor layer 1026 may be formed on
the substrate 101. The first semiconductor layer 102« and the
second semiconductor layer 1025 may be spaced apart from
one another from each other by a predetermined interval, for
example, by a predetermined number of data lines DL. The
semiconductor layer 102a and the second semiconductor
layer 1025 may be formed on the same layer through the
same process and may each include a channel region and a
source/drain region doped.

A gate insulating layer 106 may be formed on the first
semiconductor layer 102a and the second semiconductor
layer 1026. On the gate insulating layer 106, a first gate
electrode 103a corresponding to the channel region of the
first semiconductor layer 102 and a second gate electrode
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1035 corresponding to the channel region of the second
semiconductor layer 1026 are formed.

An interlayer insulating layer 107 may be formed on the
first gate electrode 103a and the second gate electrode 1035.
A contact hole (not shown) exposing the source/drain region
of each of the first semiconductor layer 102a and the second
semiconductor layer 1025 may be formed in the interlayer
insulating layer 107 and the gate insulating layer 106.

A first source electrode 105¢ and a first drain electrode
1044 connected to the source/drain region of the first semi-
conductor layer 102a may be formed on the interlayer
insulating layer 107. Also, a second source electrode 1055
and a second drain electrode 1045 connected to the source/
drain region of the second semiconductor layer 1025 may be
formed through the same process.

In this manner the first driving TFT (DT_W1) including
the first semiconductor layer 102a, the first gate electrode
103a, the first source electrode 105a, and the first drain
electrode 104a may be formed, and the second driving TFT
(DT_W2) including the second semiconductor layer 1025,
the second gate electrode 1035, the second source electrode
1055, and the second drain electrode 1045 may be formed.

As illustrated in FIG. 8, the first OLED (OLED_W1) may
be connected between the first driving TFT (DT_W1) and a
base voltage EVSS. An anode electrode of the first OLED
(OLED_W1) may be connected to the source electrode of
the first driving TFT (DT_W1) and the base voltage EVSS
may be applied to a cathode of the first OLED (OLED_WT1).

The second OLED (OLED_W2) may be connected
between the second driving TFT (DT_W2) and the base
voltage EVSS. An anode electrode of the second OLED
(OLED_W?2) may be connected to the source electrode of
the second driving TFT (DT_W2) and the base voltage
EVSS may be applied to a cathode of the second OLED
(OLED_W2).

An anode electrode of the first OLED (OLED_W1) may
be connected to the second source electrode 10556 of the
second driving TFT (DT_W2) or the anode electrode of the
second OLED (OLED_W?2) through the horizontal repair
line RHL.

As illustrated in FIG. 9A, a protective layer 108 may be
formed on the first driving TFT (DT_W1) and the second
driving TFT (DT_W2). The protective layer 108 may
include a first protective layer 1084 and a second protective
layer 1085 in a dual-layer structure.

A horizontal repair line RHL may be formed on the first
protective layer 108a. One side of the horizontal repair line
RHL may overlap the first source electrode 105a of the first
driving TFT (DT_W1) on the first protective layer 108a, and
the other side of the horizontal repair line RHL may overlap
the second source electrode 1055 of the second driving TFT
(DT_W2) on the first protective layer 108a. The horizontal
repair line RHL may be formed of the same transparent
material as the anode electrodes 111a and 1115 of the first
OLED (OLED_W1) and the second OLED (OLED_W2),
but the present disclosure is not limited thereto.

Meanwhile, the horizontal repair line RHL may be formed
on the same layer as the anode electrodes of the first OLED
(OLED_W1) and the second OLED (OLED_W2). For
example, the horizontal repair line RHL may be formed to
overlap the first source electrode 105a of the first driving
TFT (DT_W1) and the second source electrode 1055 of the
second driving TFT (DT_W2) between the anode electrode
1114 of the first OLED (OLED_W1) and the second OLED
(OLED_W2).

A second protective layer 1085 may be formed on the
horizontal repair line RHL. Also, a contact hole exposing the
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first source electrode 105a of the first driving TFT (DT_W1)
and the second source electrode 1055 of the second driving
TFT (DT_W2) may be formed on the first protective layer
1084 and the second protective layer 1084.

The first anode 111a connected to the first source elec-
trode 1054 of the first driving TFT (DT_W1) through the
contact hole and the second anode electrode 1115 connected
to the second source electrode 1055 of the second driving
TFT (DT_W2) through the contact hole may be formed on
the second protective layer 1085.

A bank layer 117 may be formed on the first anode
electrode 111a and the second anode electrode 1115. The
bank layer 117 may expose a portion of the first anode
electrode 111a and a portion of the second anode electrode
11164.

Organic emission layers 113a and 1135 may be formed on
the bank layer 117. The organic emission layers 113a and
1135 may be formed to cover the bank layer 117 on the entire
surface of the substrate 101. Cathode electrodes 115a and
115h may be formed on the organic emission layers 113a
and 1135. The cathode electrodes 115¢ and 1156 may be
formed to cover the organic emission layers 1134 and 1135
on the entire surface of the substrate 101.

In this manner, the first OLED (OLED_W1) including the
first anode electrode 1114, the organic emission layer 113q,
and the cathode electrode 115a may be formed on the first
driving TFT (DT_W1). Also, the second OLED
(OLED_W?2) including the second anode electrode 1115, the
organic emission layer 1134, and the cathode electrode 1156
may be formed on the second driving TFT (DT_W2).

As described above, in the display panel 110 of the
present embodiment, a repair structure may be formed
between the first W subpixel SW1 and the second W
subpixel SW2 by forming the horizontal repair line RHL on
the first protective layer 108 to overlap the first source
electrode 105a of the first driving TFT (DT_W1) and the
second source electrode 105B of the second driving TFT
(DT_W2).

Thus, even though the first driving TFT (DT_W1) is
defective in operation, the second driving TFT (DT_W2)
and the first OLED (OLED_W1) may be connected through
the horizontal repair line RHL. Through this connection, the
first OLED (OLED_W1) may be operated by the second
driving TFT (DT_W2), and accordingly, the first W subpixel
SW1 may be prevented from having a dark spot due to a
defective operation of the first driving TFT (DT_W1).

In other words, when the first driving TFT (DT_W1) of
the first W subpixel SW1 is defective in operation, a
connection portion A between the first driving TFT
(DT_W1) and the first OLED (OLED_W1) may be cut by
using a laser.

Also, the first anode electrode 111a of the first OLED
(OLED_W1) and the horizontal repair line RHL, may be
welded by using a laser, and the second source electrode
1055 of the second driving TFT (DT_W2) and the horizontal
repair line RHL may be welded by using a laser. Accord-
ingly, repair holes B1 and B2 may be formed between the
first anode electrode 111a and the horizontal repair line RHL
and between the second source electrode 1055 and the
horizontal repair line RHL and filled with a conductive
material, so that the first anode electrode 111a, the horizontal
repair line RHL, and the second source electrode 1055 may
be connected to each other.

In this manner, since the repair process is performed
between the first W subpixel SW1 and the second W
subpixel SW2 by using the horizontal repair line RHL, even
though the first driving TFT (DT_W1) is defective in
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operation, the first W subpixel SW1 may be operated by the
second driving TFT (DT_W2).

Here, the second driving TFT (DT_W2) requires a driving
current greater than that for driving only the second OLED
(OLED_W2), and thus, the timing controller 140 may adjust
a magnitude of image data RGB' according to compensation
data generated by the compensation unit 145 and output the
same. Also, the data driver 130 may adjust a magnitude of
the data voltage applied to the second W subpixel SW2, that
is, a magnitude of the data voltage applied to the eighth data
line DL8, according to the image data RGB' adjusted in
magnitude and output the same.

As described above, in the display panel 110 of the
present embodiment, the repair structure may be formed by
connecting one of all the subpixels of the pixel P1 and one
of all of the subpixels of the pixel P2 adjacent to each other
in the horizontal direction in a corresponding manner. Thus,
even though a dark spot occurs due to a defective operation
in one of two subpixels, for example, the first W subpixel
SW1 and the second W subpixel SW2, connected through
the horizontal repair line RHL, the subpixel including the
defective operation may be compensated by using the other
subpixel.

Meanwhile, a single horizontal repair line RHL is formed
between two pixels P1 and P2 adjacent in the horizontal
direction of the display panel. Thus, one of the plurality of
subpixels of the pixel P1 and one of the plurality of
subpixels of the pixel P2 may be connected to each other
through the horizontal repair line PHL to form a repair
structure.

As illustrated in FIGS. 8 and 9, in the display panel 110
of the present disclosure, the subpixel W SW1 of the first
pixel and the subpixel W SW2 of the second pixel P2 are
connected through the horizontal repair line RHL to form the
repair structure in the horizontal direction. Thus, when a 3D
image is displayed on the organic light emitting display
device 100 according to the present embodiment, since the
subpixel W SW1 of the first pixel P1 and the subpixel W
SW2 of the second pixel P2 having the repair structure
formed in the horizontal direction display the same 2D
image, a bright spot generated as a left eye image and a right
eye image are simultaneously displayed in a 3D image may
be prevented.

Referring back to FIG. 8, in the display panel 110 accord-
ing to the present embodiment, a repair structure may be
formed between a first B subpixel SB1 and a third B
subpixel SB3 adjacent in the vertical direction, that is, in the
up/down direction, through a plurality of vertical repair lines
RVL.

The first B subpixel SB1 may include a first switching
TFT (ST_B1), a first driving TFT (DT_B1), a first OLED
(OLED_B1), and a first storage capacitor C_B1, and the
third B subpixel SB3 may include a third switching TFT
(ST_B3), a third driving TFT (DT _B3), a third OLED
(OLED_B3), and a third storage capacitor C_B3. The first B
subpixel SB1 and the third B subpixel SB3 may be con-
nected through a third vertical repair line RV_3, among a
plurality of vertical repair lines RVL, to form a second repair
structure.

A gate electrode of the first switching TFT (ST_B1) may
be connected to a first scan line SL1, a drain electrode
thereof may be connected to a fourth data line D4, and a
source electrode thereof may be connected to a gate elec-
trode of the first driving TFT (DT _B1).

A gate electrode of the third switching TFT (ST_B3) may
be connected to the first scan line SL1, a drain electrode
thereof may be connected to an eighth data line DL8, and a
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source electrode thereof may be connected to a gate elec-
trode of the third driving TFT (DT_B3).

The first driving TFT (DT_B1) and the third driving TFT
(DT_B3) may be turned on according to a voltage applied to
the gate electrode thereof, and may control a magnitude of
a current flowing from a driving voltage EVDD to the first
OLED (OLED_B1) and the third OLED (OLED_B3)
according to a gate-source voltage Vgs.

The first storage capacitor C_B1 and the third storage
capacitor C_B3 may uniformly maintain a voltage applied to
the gate electrodes of the first driving TFT (DT_B1) and the
third driving TFT (DT_B3) during 1 frame period.

The first OLED (OLED_B1) may be connected between
the first driving TFT (DT_B1) and the base voltage EVSS.
An anode electrode of the first OLED (OLED_B1) may be
connected to a source electrode of the first driving TFT
(DT_B1) and the base voltage EVSS may be applied to a
cathode electrode thereof.

The third OLED (OLED_B3) may be connected between
the third driving TFT (DT_B3) and the base voltage EVSS.
An anode electrode of the third OLED (OLED_B3) may be
connected to a source electrode of the third driving TFT
(DT_B3) and the base voltage EVSS may be applied to a
cathode electrode thereof.

The anode electrode of the first OLED (OLED_B1) may
be connected to a third source electrode 1055 of the third
driving TFT (DT_B3) or to the anode electrode of the third
OLED (OLED_B3) through a third vertical repair line
RV_3. Here, the third vertical repair line RV_3 may be a line
formed as the anode electrode of the first OLED
(OLED_B1) or the anode electrode of the third OLED
OLED B3 extends.

As illustrated in FIG. 9B, a first semiconductor layer 102a
and a third semiconductor layer 10256 may be formed on the
substrate 101. The first semiconductor layer 102a¢ and the
third semiconductor layer 10256 may be spaced apart from
one another from each other by a predetermined interval, for
example, by a pair of scan lines SL. The first semiconductor
layer 102a and the third semiconductor layer 1026 may be
formed on the same layer through the same process and may
each include a channel region and a source/drain region.

A gate insulating layer 106 may be formed on the first
semiconductor layer 102a and the third semiconductor layer
1025. On the gate insulating layer 106, a first gate electrode
103a corresponding to the channel region of the first semi-
conductor layer 102q and a third gate electrode 1035 cor-
responding to the channel region of the third semiconductor
layer 1025 are formed.

An interlayer insulating layer 107 may be formed on the
first gate electrode 103a and the second gate electrode 1035.
A contact hole (not shown) exposing the source/drain region
of each of the first semiconductor layer 102a and the second
semiconductor layer 1025 may be formed in the interlayer
insulating layer 107 and the gate insulating layer 106.

A first source electrode 1054 and a first drain electrode
1044 connected to the source/drain region of the first semi-
conductor layer 102¢ may be formed on the interlayer
insulating layer 107. Also, a third source electrode 1055 and
a third drain electrode 104b connected to the source/drain
region of the third semiconductor layer 1025 may be formed
through the same process.

In this manner the first driving TFT (DT_B1) including
the first semiconductor layer 1024, the first gate electrode
103a, the first source electrode 1054, and the first drain
electrode 104a may be formed on the substrate 101. Also,
the third driving TFT (DT_B3) including the third semicon-
ductor layer 1025, the third gate electrode 1035, the third
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source electrode 1055, and the third drain electrode 1045
may be formed on the substrate 101.

A protective layer 108 may be formed on the first driving
TFT (DT_B1) and the third driving TFT (DT_B2). Contact
holes exposing the first source electrode 105a of the first
driving TFT (DT_B1) and the third source electrode 1055 of
the third driving TFT (DT_B3) may be formed in the
protective layer 108.

A first anode electrode 111a connected to the first source
electrode 105a of the first driving TFT (DT_B1) and a
second anode electrode 1115 connected to the third source
electrode 1055 of the third driving TFT (DT_B3) through
the contact holes may be formed on the protective layer 108.
One end of the first anode electrode 111¢ may extend to
overlap the third source electrode 1055 of the third driving
TFT (DT_B3) to form a third horizontal repair line RV_3.

A bank layer 117 may be formed on the first anode
electrode 1114 and the second anode electrode 1115. The
bank layer 117 may expose a portion of the first anode
electrode 111a and a portion of the second anode electrode
1115. The regions exposed by the bank layer 117 may be
emission regions.

Organic emission layers 113a and 1135 may be formed on
the bank layer 117. The organic emission layers 113a and
1135 may be formed to cover the bank layer 117 on the entire
surface of the substrate 101. Cathode electrodes 115a and
1156 may be formed on the organic emission layers 113a
and 113b. The cathode electrodes 1154 and 1155 may be
formed to cover the organic emission layers 1134 and 1135
on the entire surface of the substrate 101.

In this manner, the first OLED (OLED_B1) including the
first anode electrode 1114, the organic emission layer 113a,
and the cathode electrode 115a may be formed on the first
driving TFT (DT_B1). Also, the third OLED (OLED_B3)
including the second anode electrode 11154, the organic
emission layer 1135, and the cathode electrode 1155 may be
formed on the third driving TFT (DT_B3).

As described above, in the display panel 110 of the
present exemplary embodiment, the third vertical repair line
RV_3 are integrally formed at the end of the first anode
electrode 111a of the first OLED (OLED_B1) provided in
the subpixel 1B (SB1), and extends to overlap the third
source electrode 1056 of the third driving TFT (DT_B3),
forming a second repair structure between the subpixel 1B
(SB1) and the subpixel 3B (SB3).

Thus, even though the first driving TFT (DT_B1) is
defective in operation, the third driving TFT (DT_B3) and
the first OLED (OLED_B1) may be connected through the
third vertical repair line RV_3. Through this connection, the
first OLED (OLED_B1) may be operated by the third
driving TFT (DT_B3), and thus, the subpixel 1B (SB1) is
prevented from having a dark spot due to a defective
operation of the first driving TFT (DT_B1).

In other words, in a case in which the first driving TFT
(DT_B1) of the subpixel 1B (SB1) is defective in operation,
a portion A in which the first driving TFT (DT_B1) and the
first OLED (OLED_B1) are connected may be cut.

And then, the third vertical repair line RV_3 formed at the
end of the first anode electrode 111a and the third source
electrode 1055 of the third driving TFT (DT_B3) may be
welded by using a laser. Accordingly, a repair hole B is
formed between the third vertical repair line RV_3 and the
third source electrode 105 and filled with a conductive
material to connect the first anode electrode 111a and the
third source electrode 1055.

In this manner, by performing the repair process between
the subpixel 1B (SB1) and the subpixel 3B (SB3) by using
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the third vertical repair line RV_3, even though the first
driving TFT (DT_B1) is defective in operation, the subpixel
1B (SB1) may be operated by the third driving TFT
(DT_B3).

Here, the third driving TFT (DT_B3) requires a driving
current greater than that for driving only the third OLED
(OLED_B3), and thus, the timing controller 140 may adjust
a magnitude of image data RGB' according to compensation
data generated by the compensation unit 145 and output the
same. Also, the data driver 130 may adjust a magnitude of
the data voltage applied to the subpixel 3B (SB3), that is, a
magnitude of the data voltage applied to the third data line
DL3, according to the image data RGB' adjusted in magni-
tude and output the same.

As described above, in the organic light emitting display
device 100 according to the present embodiment, a repair
structure may be formed by connecting all the subpixels of
the two pixels P1 and P3 adjacent in the vertical direction in
the display panel 110 in a corresponding manner through the
vertical repair lines RVL. Thus, even though a dark spot is
generated in any one of the two pixels P1 and P3 due to a
defective operation, the pixel including the defective opera-
tion may be compensated by using the other pixel forming
the repair structure.

Meanwhile, as illustrated in FIG. 9A, the subpixel 1W
(SW1) of the first pixel P1 forms the first repair structure
with the subpixel 2W (SW2) of the second pixel P2 through
the horizontal repair line RHL.

Thus, the other subpixels including the subpixel 1B (SB1)
of the first pixel P1, that is, subpixel 1R (SR1), the subpixel
1G (SG1), and the subpixel 1B (SB1), may form a second
repair structure with the subpixels of the third pixel P3
through the vertical repair lines, for example, the first
vertical repair line RV_1, the second vertical repair line
RV_2, and the third vertical repair line RV_3, respectively.

Also, one of the subpixel 1R (SR1), the subpixel 1G
(SG1), the subpixel 1B (SB1), and the subpixel 1W (SW1)
may form a first repair structure with corresponding sub-
pixels of the second pixel P2 through the horizontal repair
lines RHL. Here, the other subpixels of the first pixel P1 may
form a second repair structure with corresponding subpixels
of the third pixel P3 through the vertical repair lines RVL.

FIGS. 10A and 10B are views schematically illustrating
pixel compensation driving based on a repair structure
formed in a horizontal direction in a display panel, and
FIGS. 11A and 11B are views schematically illustrating
pixel compensation driving based on a repair structure
formed in a vertical direction in a display panel.

As illustrated in FIG. 10A, a dark spot DP may appear as
a defective operation occurs in the subpixel SP connected to
the first scan line SL1 and the second data line DL2. Thus,
as illustrated in FIG. 10B, the subpixel SP connected to the
first scan line SL.1 and the third data line DL3 according to
the repair structure based on the horizontal repair line RHL
drives the subpixel SP having the dark spot DP, whereby the
subpixel SP having the dark spot DP may be normally
operated.

Here, the timing controller 140 of FIG. 3 adjusts a
magnitude of the image data RGB' according to compensa-
tion data generated by the compensation unit 145, and the
data driver 130 may adjust a magnitude of a data voltage
applied to the third data line DL3 according to the image
data RFB' adjusted in magnitude and output the same.

As illustrated in FIG. 11A, a subpixel SP connected to the
first scan line SL1 and the second data line DL2 is defective
in operation and a dark spot DP may appear. Thus, as
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illustrated in FIG. 11B, the subpixel SP connected to the
second scan line SL.2 and the second data line DL2 accord-
ing to the repair

structure based on the vertical repair line RVL drives the
subpixel SP having the dark spot DP, whereby the subpixel
SP having the dark spot DP may be normally operated.

Here, the timing controller 140 of FIG. 3 adjusts a
magnitude of the image data RGB' according to compensa-
tion data generated by the compensation unit 145, and the
data driver 130 may adjust a magnitude of a data voltage
applied to the second data line DL2 according to the image
data RFB' adjusted in magnitude and output the same.

As described above, in the organic light emitting display
device 100 according to an embodiment of the present
disclosure, by forming a repair structure between one pixel
P and another pixel P adjacent in the horizontal direction and
vertical direction, even though a dark spot appears due to a
defective operation of one pixel P, the pixel having the
defective operation may be compensated and driven by
using the other pixel P. Thus, production yield of the organic
light emitting display device 100 according to an embodi-
ment of the present disclosure may be enhanced.

Also, in the organic light emitting display device 100
according to an embodiment of the present disclosure, by
forming the repair structure in a horizontal direction with
respect to the subpixel W (SW) among the plurality of
subpixels SP of the pixel P adjacent in the display panel 110,
when a 3D image is displayed on the organic light emitting
display device 100, the subpixels W (SW) of the pixels P
having the repair structure in the horizontal direction display
the same 2D image, and thus, a bright spot generated as a left
eye image and a right eye image are simultaneously dis-
played in a 3D image may be prevented.

The foregoing embodiments and advantages are merely
exemplary and are not to be considered as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, struc-
tures, methods, and other characteristics of the exemplary
embodiments described herein may be combined in various
ways to obtain additional and/or alternative exemplary
embodiments.

As the present features may be embodied in several forms
without departing from the characteristics thereof; it should
also be understood that the above-described embodiments
are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
considered broadly within its scope as defined in the
appended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims, or
equivalents of such metes and bounds are therefore intended
to be embraced by the appended claims.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel configured to include a plurality of pixels,
each pixel including an organic light emitting diode
(OLED) in every pixel area defined as a plurality of
scan lines and a plurality of data lines intersect with
each other and having a repair structure in a horizontal
direction by one or more repair lines between two or
more adjacent pixels among the plurality of pixels;

a timing controller configured to generate compensation
data when a dark spot is generated in one of the
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plurality of pixels of the display panel, and adjust a
magnitude of image data according to the compensa-
tion data; and

a data driver configured to adjust a magnitude of a data

voltage according to the image data adjusted in mag-
nitude, and output the data voltage adjusted in magni-
tude to the plurality of data lines,
wherein the two or more adjacent pixels include a first
pixel and a second pixel adjacent to each other in the
horizontal direction, and the first pixel and the second
pixel each include subpixels R, G, B, and W,

wherein the one or more repair lines include a plurality of
horizontal repair lines connecting the subpixels R, G,
B, and W of the first pixel and the subpixels R, G, B,
and W of the second pixel in a corresponding manner,
and

wherein the plurality of horizontal repair lines extend

from an end of an anode electrode of the OLED of a
corresponding pixel to overlap a source electrode of a
driving thin film transistor (TFT) of a horizontally
adjacent pixel.

2. The organic light emitting display device of claim 1,
wherein the plurality of horizontal repair lines comprise:

a first horizontal repair line connecting each of the sub-

pixel R of the first pixel and the second pixel;

a second horizontal repair line connecting each of the

subpixel G of the first pixel and the second pixel;

a third horizontal repair line connecting each of the

subpixel B of the first pixel and the second pixel; and

a fourth horizontal repair line connecting each of the

subpixel W of the first pixel and the second pixel.

3. The organic light emitting display device of claim 1,
wherein the adjacent pixels are the first pixel, the second
pixel and a third pixel, and the first pixel and the third pixel
adjacent to each other in the vertical direction, and the first
pixel, the second pixel, and the third pixel each include
subpixels R, G, B, and W, and

the one or more repair lines comprise:

one horizontal repair line connecting one of subpixels R,

G, B, and W of the first pixel and one of subpixels R,
G, B, and W of'the second pixel corresponding thereto;
and

a plurality of vertical repair lines connecting the subpixels

R, G, B, and W of the first pixel and the subpixels R,
G, B, and W of the third pixel in a corresponding
manner,

wherein the one horizontal repair line overlaps a source

electrode of a driving TFT of the first pixel and a source
electrode of a driving TFT of the second pixel below
anode electrodes of the OLED:s of the first pixel and the
second pixel, and

wherein the plurality of vertical repair lines extend from

the end of the anode electrode of the OLED of the first
pixel to overlap a source electrode of the driving TFT
of the third pixel.

4. The organic light emitting display device of claim 1,
wherein each of the plurality of horizontal repair lines is
integral to, formed of a same material and formed on a same
layer as the anode electrode of the corresponding OLED.

5. The organic light emitting display device of claim 1,
farther comprising:

first and second protective layers disposed between source

electrodes and anode electrodes of the first and second
pixels,

wherein the plurality of horizontal repair lines are dis-

posed between the first and second protective layers.



US 10,276,078 B2

19

6. An organic light emitting display device comprising:

a display panel configured to include a plurality of pixels
each including an organic light emitting diode (OLED)
in every pixel area defined as a plurality of scan lines
and a plurality of data lines intersect with each other
and having a repair structure in a vertical direction by
one or more repair lines between two or more adjacent
pixels among the plurality of pixels;

a timing controller configured to generate compensation
data when a dark spot is generated in one of the
plurality of pixels of the display panel, and adjust a
magnitude of image data according to the compensa-
tion data; and

a data driver configured to adjust a magnitude of a data
voltage according to the image data adjusted in mag-
nitude and output the data voltage adjusted in magni-
tude to the plurality of data lines,

wherein the adjacent pixels include a first pixel and a
second pixel adjacent to each other in the vertical
direction, and the first pixel and the second pixel each
include subpixels R, G, B, and W, and

the one or more repair lines include a plurality of vertical
repair lines connecting the subpixels R, G, B, and W of
the first pixel and subpixels R, G, B, and W of the
second pixel in a corresponding manner, and

wherein the plurality of vertical repair lines extend from
an end of an anode electrode of the OLED of a

20

corresponding pixel to overlap a source electrode of a
driving thin film transistor (TFT) of a vertically adja-
cent pixel.

7. The organic light emitting display device of claim 6,

5 wherein the plurality of vertical repair lines comprise:
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a first vertical repair line connecting each of the subpixel
R of the first pixel and the second pixel;

a second vertical repair line connecting each of the
subpixel G of the first pixel and the second pixel;

a third vertical repair line connecting each of the subpixel
B of the first pixel and the second pixel; and

a fourth vertical repair line connecting each of the sub-
pixel W of the first pixel and the second pixel.

8. The organic light emitting display device of claim 6,

wherein each of the plurality of vertical repair lines is
integral to, formed of a same material and formed on a same
layer as the anode electrode of the corresponding OLED.

9. The organic light emitting display device of claim 6,

farther comprising:

first and second protective layers disposed between source
electrodes and anode electrodes of the first and third
pixels,

wherein the plurality of vertical repair lines are disposed
between the first and second protective layers.
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