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DISPLAY PANEL AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority under 35 USC §119
to Korean Patent Applications No. 10-2014-0091617, filed on
Jul. 21, 2014 in the Korean Intellectual Property Office
(KIPO), the disclosure of which is incorporated by reference
in its entirety herein.

BACKGROUND
[0002] 1. Technical Field
[0003] Exemplary embodiments of the inventive concept

relate generally to a display panel. More particularly, embodi-
ments of the present inventive concept relate to a display
panel and an organic light emitting display device having the
samie.

[0004] 2. Discussion of Related Art

[0005] Flat panel display (FPD) devices are widely used as
a display device of electronic devices because FPD devices
are relatively lightweight and thin compared to a cathode-ray
tube (CRT) display device. Examples of FPD devices are
liquid crystal display (LCD) devices, field emission display
(FED) devices, plasma display panel (PDP) devices, and
organic light emitting display (OLED) devices. The OLED
device has been spotlighted as next-generation display
devices because the OLED device has various advantages
such as a wide viewing angle, a rapid response speed, a thin
thickness, low power consumption, etc.

[0006] Generally, the OLED device include a plurality of
scan lines, a plurality of data lines, a plurality of pixel circuits
coupled to the scan lines and data lines, and a plurality of
organic light emitting diodes coupled to the pixel circuits.
[0007] As a resolution of the OLED device increases, the
number of wires increases and an integration increases. As the
number of wires increases and the integration increases, the
possibility of defects occurring due to short and open circuits
increases. A repair process may be performed on certain
pixels to reduce the number of these defects. However, image
defects such as a bright spot defect or a dark spot defect may
occur on a pixel on which the repair process is performed
when a certain image is displayed on a display panel.

SUMMARY

[0008] Atleast one exemplary embodiment of the inventive
concept provides a display panel capable of improving image
defects that occur after a repair process.

[0009] At least one exemplary embodiment provides an
organic light emitting display device having the display
panel.

[0010] According to an exemplary embodiment of the
inventive concept, a display panel includes a first scan line, a
second scan line, a third scan line, and an emission control
line disposed in one direction (e.g., disposed parallel to each
other), a data line and a repair data line disposed across the
first through third scan lines, an organic light emitting diode
(e.g., disposed at an intersection region of the first through
third scan lines and the data line), a display pixel circuit
including a first node that is electrically coupled to an anode
of the organic light emitting diode, the display pixel circuit
being coupled to the first through third scan lines of an (N)th
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row and the data line, and a repair pixel circuit including a
repair line that is extended in a direction (in parallel) of the
first through third scan lines, the repair pixel circuit being
coupled to the first scan line of an (N-1)th row, the second and
third scan lines of the (N)th row, and the repair data line,
where N is an integer greater than or equal to 2.

[0011] In an exemplary embodiment, the anode of the
organic light emitting diode is electrically disconnected from
the first node of the display pixel circuit, and a second node is
formed by electrically coupling the anode of the organic light
emitting diode to the repair line by a repair process when a
brightness defect occurs in the organic light emitting diode.
[0012] In an exemplary embodiment, the repair pixel cir-
cuit includes a driving transistor configured to generate a
driving current applied to the organic light emitting diode in
response to a data signal applied through the data line, a first
switching transistor configured to initialize the second node
to have an initialization voltage in response to a first scan
signal applied through the first scan line, a second switching
transistor configured to initialize a gate electrode of the driv-
ing transistor to have the initialization voltage in response to
a second scan signal applied through the second scan line, a
storage capacitor configured to store the data signal, third and
fourth switching transistors configured to form a path through
which the data signal is stored in the storage capacitor by
turning on in response to a third scan signal applied through
the third scan line, and fifth and sixth switching transistors
configured to apply the driving current generated by the driv-
ing transistor to the second node in response to an emission
control signal applied through the emission control line.
[0013] Inanexemplary embodiment, a gate electrode of the
first switching transistor is coupled to the first scan line dis-
posed in the (N-1)th row.

[0014] In an exemplary embodiment, the display pixel cir-
cuit includes a driving transistor configured to generate a
driving current applied to the organic light emitting diode in
response to a data signal applied through the data line, a first
switching transistor configured to initialize the first node to
have an initialization voltage in response to a first scan signal
applied through the first scan line, a second switching tran-
sistor configured to initialize a gate electrode of the driving
transistor to have the initialization voltage in response to a
second scan signal applied through the second scan line, a
storage capacitor configured to store the data signal, third and
fourth switching transistors configured to form a path through
which the data signal is stored in the storage capacitor by
turning on in response to a third scan signal applied through
the third scan line, and fifth and sixth switching transistors
configured to apply the driving current generated by the driv-
ing transistor to the first node in response to an emission
control signal applied through the emission control line.
[0015] Inanexemplary embodiment, a gate electrode of the
first switching transistor is coupled to the first scan line dis-
posed in the (N)th row.

[0016] In an exemplary embodiment, the repair data line
and the repair pixel circuit are disposed in a non-display area
of the display panel.

[0017] In an exemplary embodiment, the repair data line
and the repair pixel circuit are disposed near one side of the
display panel.

[0018] In an exemplary embodiment, the repair data line
and the repair pixel circuit are disposed near one side of the
display panel and a second repair data line and a second repair
pixel circuit is disposed near another side of the display panel.
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[0019] According to an exemplary embodiment of the
inventive concept, an organic light emitting display (OLED)
device includes a display panel including an organic light
emitting diode, a display pixel circuit having a first node
coupled to an anode of the organic light emitting diode, and a
repair pixel circuit having a repair line, a scan driving unit
configured to provide a plurality of scan signals to the display
panel through a plurality of scan lines, a data driving unit
configured to provide a plurality of data signals to the display
panel through a plurality of data lines, an emission control
unit configured to provide a plurality of emission control
signals to the display panel through a plurality of emission
control lines, and a timing control unit configured to control
the scan driving unit, the data driving unit, and the emission
control unit. The display pixel circuit is coupled to a first scan
line disposed at an (N)th row, and the repair pixel circuit is
coupled to the first scan line disposed at an (N-1)th row,
where N is an integer greater than or equal to 2.

[0020] In an exemplary embodiment, an anode of the
organic light emitting diode is electrically disconnected from
the first node of the display pixel circuit, and a second node is
formed by electrically coupling the anode of the organic light
emitting diode to the repair line by a repair process when a
brightness defect occurs in the organic light emitting diode.
[0021] In an exemplary embodiment, the scan signals
include a first scan signal applied to the display panel through
a first scan line disposed in one direction of the display panel,
a second scan signal applied to the display panel through a
second scan line disposed in the one direction (e.g., in parallel
to the first scan line), and a third scan signal applied to the
display panel through a third scan line disposed in the one
direction (e.g., in parallel to the first scan line and the second
scan line).

[0022] In an exemplary embodiment, the repair pixel cir-
cuit includes a driving transistor configured to generate a
driving current applied to the organic light emitting diode in
response to the data signal, a first switching transistor con-
figured to initialize the second node to have an initialization
voltage in response to the first scan signal, a second switching
transistor configured to initialize a gate electrode of the driv-
ing transistor to have the initialization voltage in response to
the second scan signal, a storage capacitor configured to store
the data signal, third and fourth switching transistors config-
ured to form a path through which the data signal is stored in
the storage capacitor by turning on in response to the third
scan signal, and fifth and sixth switching transistors config-
ured to apply the driving current generated by the driving
transistor to the second node in response to the emission
control signal.

[0023] Inanexemplary embodiment, a gate electrode of the
first switching transistor is coupled to the first scan line dis-
posed in the (N-1)th row.

[0024] In an exemplary embodiment, the display pixel cir-
cuit includes a driving transistor configured to generate a
driving current in response to the data signal, a first switching
transistor configured to initialize the first node to have an
initialization voltage in response to the first scan signal, a
second switching transistor configured to initialize a gate
electrode of the driving transistor to have the initialization
voltage in response to the second scan signal, a storage
capacitor configured to store the data signal, third and fourth
switching transistors configure to form a path through which
the data signal is stored in the storage capacitor by turning on
in response to the third scan signal, and fifth and sixth switch-
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ing transistors configured to apply the driving current gener-
ated by the driving transistor to the first node in response to
the emission control signal.

[0025] Inanexemplary embodiment, a gate electrode ofthe
first switching transistor is coupled to the first scan line dis-
posed in the (N)th row.

[0026] In an exemplary embodiment, the repair pixel cir-
cuit is disposed near one side of the display panel.

[0027] In an exemplary embodiment, the repair pixel cir-
cuit is disposed near one side of the display panel and a
second repair pixel circuit is disposed near another side of the
display panel.

[0028] According to an exemplary embodiment of the
inventive concept, a display panel includes N rows, a data
line, and a repair data line. Each row includes: a pixel, a first
scan line, a second scan line, a third scan line, an emission
control line, and a repair pixel circuit. The pixel includes an
OLED and a display pixel circuit. The repair pixel circuit
includes a repair line extending in a direction of the first
through third scan lines. The repair data line is disposed
across the first through third scan lines. The display pixel
circuit includes a first node that is electrically coupled to an
anode of the organic light emitting diode and the display pixel
circuit is coupled to the first through third scan lines of the
(N)th row and the data line. The repair pixel circuit is coupled
to the first scan line of the (N-1)th row, the second and third
scan lines of the (N)th row, and the repair data line. The N is
an integer greater than or equal to 2.

[0029] Therefore, a display panel and an organic light emit-
ting display device according to at least one exemplary
embodiment of the inventive concept may improve image
defects by coupling a display pixel circuit and a repair pixel to
different scan lines when a repair process of the display panel
is performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Exemplary embodiments of the inventive concept
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0031] FIG. 1 is a diagram illustrating a display panel
according to an exemplary embodiment of the inventive con-
cept.

[0032] FIG. 2 is a diagram illustrating an example of dis-
posing lines that are included in the display panel of FIG. 1.
[0033] FIG. 3 is a diagram illustrating an example of an
image on which a brightness defect occurs on the display
panel of FIG. 1.

[0034] FIG. 4is acircuit diagram illustrating a display pixel
circuit included in the display panel of FIG. 1 according to an
exemplary embodiment of the inventive concept.

[0035] FIG. 5 is a circuit diagram illustrating a repair pixel
circuit included in the display panel of FIG. 1 according to an
exemplary embodiment of the inventive concept.

[0036] FIG. 6is a timing diagram illustrating an operation
timing of a display pixel circuit and a repair pixel circuit
included in the display panel of FIG. 1.

[0037] FIGS.7 and 8 are drawings illustrating examples of
disposing a display pixel circuit and a repair pixel circuit on
the display panel of FIG. 1.

[0038] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to an exemplary
embodiment of the inventive concept.
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[0039] FIG. 10 is a block diagram illustrating an electronic
device having the organic light emitting display device of
FIG. 9.

[0040] FIG. 11 is a diagram illustrating an example in
which the electronic device of FIG. 10 is implemented as a
smart-phone.

DETAILED DESCRIPTION

[0041] Hereinafter, exemplary embodiments of the present
inventive concept will be explained in detail with reference to
the accompanying drawings.

[0042] FIG. 1 is a diagram illustrating a display panel
according to an exemplary embodiment of the inventive con-
cept, FIG. 2 is a diagram illustrating an example of disposing
lines that are included in the display panel of FIG. 1, and FIG.
3 isa diagram illustrating an example of an image on which a
brightness defect occurs on the display panel of FIG. 1.
[0043] Referringto FIG. 1, adisplay panel 100 according to
an exemplary embodiment includes a first scan line SL1, a
second scan line SL2, a third scan line SL3, an emission
control line EML, a data line DL, a repair data line RDL, an
organic light emitting diode EL, display pixel circuit D_Px,
and a repair pixel circuit R_Px.

[0044] Generally, the lines included in the display panel
may be arranged as illustrated in FIG. 2. Referring to FIG. 2,
a first scan line SL1[N], a second scan line SL2[N], an emis-
sion control line EML[N], and a third scan line SL3[N] of the
(N)th row are disposed in parallel with each other. Further, a
repairdatalineR_DL and datalines DL[1], DL[2],and DL|3]
may be disposed across the first scan line SL1[N], the second
scan line SL.2[N], the emission control line EML[N], and the
third scan line SL3[N]. The repair pixel circuit and the display
pixel circuit may have the same composition. The repair pixel
circuit R_Px may be disposed on an intersection region of the
scan lines (specifically, the first scan line SL1[N], the second
scan line SL2[N], the emission control line EML[N], and the
third scan line SL3[N])and therepair dataline R_DL orunder
an intersection region of the scan lines (specifically, the first
scan line SL1[N], the second scan line SL2[N], the emission
control line EML[N], and the third scan line SL3[N]) and the
repair data line R_DL. The repair pixel circuit R_Px may
include the repair line RL[N] extended in parallel to the first
scan line SL1[N], the second scan line SL2[N], the emission
control line EML[N], and the third scan line SL3[N]. The
display pixel circuit D_Px may be disposed on an intersection
region of the scan lines (specifically, the first scan line SL1
[N], the second scan line SL2[N], the emission control line
EML|N], and the third scan line SL3[N]) and the data lines
DL[1], DL|2], and DL[3] or under the intersection region of
the scan lines (specifically, the first scan line SL1[N], the
second scan line SL.2[N], the emission control line EML[N],
and the third scan line SL3[N]) and the data lines DLJ1],
DL[2], and DL[3]. The organic light emitting diode EL may
be formed on the display pixel circuit D_Px or under the
display pixel circuit D_Px. The display pixel circuit D_Px
may include a first node coupled to an anode of the organic
light emitting diode EL. When a brightness defect occurs in
the organic light emitting diode EL coupled to the display
pixel circuit D_Px, the anode of the organic light emitting
diode EL is electrically disconnected from the first node of the
display pixel circuit D_Px, and a second node is formed by
electrically coupling the anode of the organic light emitting
diode EL to the repair line RL of the repair pixel circuitR_Px
by a repair process. For example, the anode of organic light
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emitting diode EL on which the brightness defect occurs and
the first node of the display pixel circuit D_Px may be cut by
irradiating a laser beam, thereby the display pixel circuit
D_Px may be electrically separated from the organic light
emitting diode EL. For the laser beam, various types of laser
beam may be used, for example, an yttrium aluminium garnet
(YAG) laser beam having about a several thousand nm wave-
length. Then, the anode of the organic light emitting diode EL
and the repair line RL of the repair pixel circuit R_Px may be
welded by irradiating the laser beam. A parasitic capacitance
may form between the repair line RL and the first scan line
SL1 adjacent to the repair line RL. Further, the parasitic
capacitance may form between the repair line RL and the first
node of the display pixel circuit D_Px. When a first scan
signal and a voltage of the first node change (e.g. rising or
falling), a coupling phenomenon may occur in the anode of
the organic light emitting diode EL because of the parasitic
capacitance. Thus, a voltage that is applied to the anode of the
organic light emitting diode EL may be changed (e.g. risen or
fallen) by the coupling phenomenon. Specifically, when a
certain image illustrated in FIG. 3 is displayed, a pixel on
which the repair process is performed may be brighter than a
peripheral area because the voltage of the anode of the organic
light emitting diode EL has risen due to the coupling phenom-
enon. The voltage change of the anode that occurs due to the
coupling phenomenon may be prevented by designing the
repair pixel circuit R_Px of the display panel of FIG. 1 to be
different from the display pixel circuit D_Px. Hereinafter, the
display panel of FIG. 1 will be described in detail.

[0045] Referring to FIG. 1, the first scan line through third
scan lines SL1 through SL3 and the emission control line
EML may be disposed in one direction in parallel to each
other. A first scan signal may be provided to the display pixel
circuit D_Px and the repair pixel circuit R_Px through the first
scan line SLL1, a second scan signal may be provided to the
display pixel circuit D_Px and the repair pixel circuit R_Px
through the second scan line SL2, and a third scan signal may
be provided to the display pixel circuit D_Px and the repair
pixel circuit R_Px through the third scan line SL3. The data
line DL and the repair data line R_DL may be disposed across
the first through third scan lines SL1, SL2, and SL3. The
display panel 100 may include a display area on which an
image is displayed on and a non-display area that surrounds
the display area. In an exemplary embodiment, the data line
DL is disposed in the display area and the repair data line
R_DL is displayed in the non-display area. A data signal may
be provided to the display pixel circuit D_Px through the data
line DL. The data signal may be provided to the repair pixel
circuit R_Px through the repair data line R_DL. Here, the
repair data line RDL may be electrically coupled to the data
line DL that has been coupled to the display pixel circuit
D_PX by the repair process using the laser beam. The organic
light emitting diode EL may be disposed in an intersection
region of the first through third scan lines SL1, SI.2, and ST.3
and the data line DL. The organic light emitting diode EL
includes an anode and a cathode. The anode may be coupled
to the display pixel circuit D_Px or the repair pixel circuit
R_Px. The anode may receive the driving current from the
display pixel circuit D_Px or the repair display pixel circuit
R_Px.

[0046] The display pixel circuit D_Px may be coupled to
the first through third scan lines SL1, SL2, and SL3, the
emission control line EML, and the data line DL. The display
pixel circuit D_Px may include a first node that is electrically
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coupled to the anode of the organic light emitting diode EL.
The display pixel circuit D_Px may provide the driving cut-
rent to drive the organic light emitting diode EL. The display
pixel circuit D_Px of an (N)th row, where N is an integer
greater than or equal to 2, may be coupled to the first scan line
ofthe (N)th row SL1[N], the second scan line of the (N)th row
SL2[N], the third scan line of the (N)th row SL3[N], and the
emission control line of the (N)th row EML|N].

[0047] The repair pixel circuit R_Px may be coupled to the
first through third scan lines SL1, SL2, and SL3, the emission
control line EML, and the repair data line R_DL. The repair
pixel circuit R_Px may include a repair line RL extended in
parallel to the first through third scan lines SL1, SL.2, and
SL3. Here, the repair line R may be formed floating with the
organic light emitting diode EL. When the brightness defect
occurs in the organic light emitting diode EL coupled to the
display pixel circuit D_Px, the anode of the organic light
emitting diode EL is electrically disconnected from the first
node of the display pixel circuit D_Px, and the second node is
formed by electrically coupling the anode of the organic light
emitting diode EL to a repair line R_DL of the repair pixel
circuit R_Px by the repair process. The repair pixel circuit
R_Px provides the driving current to drive the organic light
emitting diode EL to the anode of the organic light emitting
diode EL through the second node. The repair pixel circuit
R_Px of the (N)th row may be coupled to the first scan line of
an (N-1)th row SL1[N-1], the second scan line of the (N)th
row SL2[N], the third scan line of the (N)th row SL3[N], and
the emission control line of the (N)th row EML[N].

[0048] As described, the display panel 100 according to at
least one exemplary embodiment may improve the brightness
defect that occurs in the repaired organic light emitting diode
EL by designing the repair pixel circuit R_Px different from
the display pixel circuit D_Px. In an exemplary embodiment,
the display pixel circuit D_Px of the (N)th row is coupled to
the first scan line of the (N)th row SL1[N] and the repair pixel
circuit R_Px of the (N)th row is coupled to the first scan line
of the (N-1)th row SL1[N-1]. The coupling phenomenon
that occurs due to the parasitic capacitance that is formed
between the first scan line SL1 and the repair line and between
the first node of the display pixel circuit D_Px and the repair
line RL may be offset by respectively coupling the display
pixel circuit D_Px of the (N))th row to the first scan line of the
(N)th row SL1[N] and the repair pixel circuit R_Px of the
(N)th row to the first scan line of the (N-1)th row SL1[N-1].
In an exemplary embodiment, the voltage of the anode of the
organic light emitting diode EL does not change because the
coupling phenomenon is offset. Thus, the brightness defect
that occurs in the repaired organic light emitting diode EL due
to the coupling phenomenon may be improved.

[0049] FIG.4isacircuit diagram illustrating a display pixel
circuit included in the display panel of FIG. 1, FIG. 5 is a
circuit diagram illustrating a repair pixel circuit included in
the display panel of FIG. 1, and FIG. 6 is a timing diagram
illustrating an operation timing of a display pixel circuit and
a repair pixel circuit included in the display panel of FIG. 1.
[0050] Referring to FIG. 4, the display pixel circuit D_Px
includes a driving transistor D_TD, a first switching transistor
D_T1, a second switching transistor D_T2, a third switching
transistor D_T3, a fourth switching transistor D_T4, a storage
capacitor D_Cst, afifth switching transistor D_T5, and a sixth
switching transistor D_T6.

[0051] The driving transistor D_TD may generate the driv-
ing current that drives the organic light emitting diode in
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response to the data signal applied through the data line. A
first terminal of the driving transistor D_TD is be coupled to
the fifth switching transistor D_T5. The first terminal of the
driving transistor D_TD may receive a power sighal ELVDD
according to an operation of the fifth switching transistor
D_T5. A gate electrode of the driving transistor D_TD is
coupled to the storage capacitor D_Cst. The driving transistor
D_TD may generate the driving current according to the data
signal that is stored in the storage capacitor D_Cst. A second
terminal of the driving transistor D_TD is coupled to the sixth
switching transistor D_T§. The second terminal ofthe driving
transistor D_TD may provide the driving current to the first
node N1 coupled to the organic light emitting diode according
to an operation of the sixth switching transistor D_T6. When
the first node N1 is electrically coupled to the organic light
emitting diode, the organic light emitting diode may receive
the driving current and emit light.

[0052] The first switching transistor D_T1 initializes the
first node N1 coupled to the anode of the organic light emit-
ting diode to have an initialization voltage Vint in response to
the first scan signal SCAN1. A first terminal of the first
switching transistor D_T1 is coupled to an initialization volt-
age line and a second terminal of the first switching transistor
D_T1 is coupled to the first node N1. A gate electrode of the
first switching transistor D_T1 is coupled to the first scan line.
The gate electrode of the first switching transistor D_T1
receives the first scan signal SCAN1. Here, the gate electrode
of the first switching transistor D_T1 in the (N)th row may be
coupled to the first scan line of the (N)th row. When the first
scan signal of the (N)th row SCAN1[N] is applied, the first
switching transistor D_T1 is turned on and the initialization
voltage Vint is applied to the first node N1 through the ini-
tialization voltage line coupled to the first terminal of the first
switching transistor D_T1. The initialization voltage Vint
may be provided from a power control unit of the organic light
emitting display device. When the first node N1 is electrically
coupled to the organic light emitting diode, the anode of the
organic light emitting diode may be initialized to have the
initialization voltage Vint.

[0053] Thesecond switching transistor D_T2 initializes the
gate electrode of the driving transistor D_TD to have the
initialization voltage Vint in response to the second scan
signal SCAN2. A first terminal of the second switching tran-
sistor D_T?2 is coupled to the initialization voltage line and a
second terminal of the second switching transistor D_T2 is
coupled to the gate electrode of the driving transistor D_TD.
The gate electrode of the second switching transistor D_T2 is
coupled to the second scan line. The gate electrode of the
second switching transistor D_T2 receives the second scan
signal SCAN2. When the second scan signal SCAN2 is
applied, the second switching transistor D_T2 is turned on
and the initialization voltage Vint is applied to the gate elec-
trode of the driving transistor D_TD through the initialization
voltage line coupled to the first terminal of the second switch-
ing transistor D_T2. In an exemplary embodiment, the ini-
tialization voltage Vint is be the same as the initialization
voltage Vint applied to the first node N1.

[0054] The third switching transistor D_T3 and the fourth
switching transistor D_T4 are used to store the data signal
DATA to the storage capacitor D_Cst in response to the third
scan signal SCAN3. A first terminal of the third switching
transistor D_T3 is coupled to the data line and a second
terminal of the third switching transistor D_T3 is coupled to
the first terminal of the driving transistor D_TD. A gate elec-
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trode of the third switching transistor D_T3 is coupled to the
third scan line. The gate electrode of the third switching
transistor D_T3 receives the third scan signal SCAN3. Fur-
ther, a first terminal of the fourth switching transistor D_T4 is
coupled to the storage capacitor D_Cst and a second terminal
of the fourth switching transistor D_T4 is coupled to the
second terminal of the driving transistor D_TD. The gate
electrode of the fourth switching transistor D_T4 is coupled
to the third scan line SCAN 3. The gate electrode of the fourth
switching transistor D_T4 receives the third scan signal
SCAN3. When the third scan signal SCAN3 is applied, the
third switching transistor D_T3 and the fourth switching tran-
sistor D_T4 are turned on and the data signal DATA is stored
to the storage capacitor D_Cst through the third switching
transistor D_T3 and the fourth switching transistor D_T4.
[0055] The storage capacitor may store the data signal
DATA and control an operation of the driving transistor
D_TD.

[0056] The fifth switching transistor D_T5 and the sixth
switching transistor D_T6 may apply the driving current that
flows through the driving transistor D_TD to the organic light
emitting diode in response to the emission control signal EM.
A first terminal of the fifth switching transistor D_T5 is
coupled to the power signal ELVDD and a second terminal of
the fifth switching transistor D_T5 is coupled to the first
terminal of the driving transistor D_TD. A gate electrode of
the fifth switching transistor D_T5 is coupled to the emission
control line. The gate electrode of the fifth switching transis-
tor D_T5 receives the emission control signal EM. A first
terminal of the sixth switching transistor D_T6 is coupled to
the second terminal of the driving transistor D_TD and the
second terminal of the sixth switching transistor D_T6 is
coupled to the firstnode N1. When the emission control signal
is applied, the fifth switching transistor D_T5 and the sixth
switching transistor D_T6 are turned on and the driving cur-
rent that flows through the driving transistor D_TD is applied
to the first node N1. When the first node N1 is electrically
coupled to the organic light emitting diode, the organic light
emitting diode may receive the driving current and emit light.
[0057] Referring to FIG. 5, the repair pixel circuit R_Px
includes a driving transistor R_TD, a first switching transistor
R_T1. asecond switching transistor R_T2, a third switching
transistor R_T3, a fourth switching transistor R_T4, a storage
capacitor R_Cst, a fifth switching transistor R_T5, and a sixth
switching transistor R_T§.

[0058] The driving transistor R_TD generates the driving
current that drives the organic light emitting diode in response
to the data signal applied through the data line. A first terminal
of the driving transistor R_TD is coupled to the fifth switch-
ing transistor R_T5. The first terminal ofthe driving transistor
R_TD receives a powersignal ELVDD according to an opera-
tion of the fifth switching transistor R_T5. A gate electrode of
the driving transistor R_TD is coupled to the storage capaci-
tor D_Cst. The driving transistor R_TD generates the driving
current according to the data signal that is stored in the storage
capacitor R_Cst. A second terminal of the driving transistor
R_TD is coupled to the sixth switching transistor R_T6. The
second terminal of the driving transistor R_TD may provide
the driving current to the second node N2 coupled to the
organic light emitting diode according to the operation of the
sixth switching transistor R_T6. When the second node N2 is
electrically coupled to the organic light emitting diode by the
repair process, the organic light emitting diode receives the
driving current and emits light.
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[0059] The first switching transistor R_T1 initializes the
second node N2 coupled to the anode of the organic light
emitting diode to have an initialization voltage Vint in
response to the first scan signal SCAN1. A first terminal of the
first switching transistor R_T1 is coupled to an initialization
voltage line and a second terminal of the first switching tran-
sistor R_T1 is coupled to the second node N2. A gate elec-
trode of the first switching transistor R_T1 is coupled to the
first scan line. The gate electrode of the first switching tran-
sistor R_T1 receives the first scan signal SCAN1. Here, the
gate electrode of the first switching transistor R_T1 in the
(N)th row may be coupled to the first scan line of the (N-1)th
row. When the first scan signal of the (N-1)th row SCAN1
[N-1]1s applied, the first switching transistor R_T1 is turned
on and the initialization voltage Vint is applied to the second
node N2 through the initialization voltage line coupled to the
first terminal of the first switching transistor R_T1. The ini-
tialization voltage Vint may be provided from a power control
unit of the organic light emitting display device. When the
second node N2 is electrically coupled to the organic light
emitting diode by the repair process, the anode of the organic
light emitting diode is initialized with the initialization volt-
age Vint.

[0060] The second switching transistor R_T2 initializes the
gate electrode of the driving transistor R_TD to have the
initialization voltage Vint in response to the second scan
signal SCAN2. A first terminal of the second switching tran-
sistor R_T2 is coupled to the initialization voltage line and a
second terminal of the second switching transistor R_T2 is
coupled to the gate electrode of the driving transistor R_TD.
The gate electrode of the second switching transistor R_T2 is
coupled to the second scan line. The gate electrode of the
second switching transistor R_T2 receives the second scan
signal SCAN2. When the second scan signal SCAN2 is
applied, the second switching transistor R_T2 is turned on
and the initialization voltage Vint is applied to the gate elec-
trode of the driving transistor R_TD through the initialization
voltage line coupled to the first terminal of the second switch-
ing transistor R_T2. In an exemplary embodiment, the initial-
ization voltage Vint is the same as the initialization voltage
Vint applied to the second node N2.

[0061] The third switching transistor R_T3 and the fourth
switching transistor R_T4 store the data signal DATA to the
storage capacitor R_Cst in response to the third scan signal
SCANS3. A first terminal of the third switching transistor
R_T3 is coupled to the data line and a second terminal of the
third switching transistor R_T3 is coupled to the first terminal
of the driving transistor R_TD. A gate electrode of the third
switching transistor R_T3 is coupled to the third scan line.
The gate electrode of the third switching transistor R_T3
receives the third scan signal SCAN3. Further, a first terminal
of the fourth switching transistor R_T4 is coupled to the
storage capacitor R_Cst and a second terminal of the fourth
switching transistor R_T4 is coupled to the second terminal
of the driving transistor R_TD. The gate electrode of the
fourth switching transistor R_T4 is coupled to the third scan
line SCAN 3. The gate electrode of the fourth switching
transistor R_T4 receives the third scan signal SCAN3. When
the third scan signal SCAN3 is applied, the third switching
transistor R_T3 and the fourth switching transistor R_T4 are
turned on and the data signal DATA is stored to the storage
capacitor R_Cst through the third switching transistor R_T3
and the fourth switching transistor R_T4.
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[0062] The storage capacitor may store the data signal
DATA and control an operation of the driving transistor
R_TD.

[0063] The fifth switching transistor R_T5 and the sixth
switching transistor R_T6 may apply the driving current that
flows through the driving transistor R_TD to the organic light
emitting diode in response to the emission control signal EM.
A first terminal of the fifth switching transistor R_T5 is
coupled to the power signal ELVDD and a second terminal of
the fifth switching transistor R_T5 is coupled to the first
terminal of the driving transistor R_TD. In an exemplary
embodiment, the power signal ELVDD has a voltage greater
than a ground voltage. A gate electrode of the fifth switching
transistor R_T5 is coupled to the emission control line. The
gate electrode of the fifth switching transistor R_T5 receives
the emission control signal EM. A first terminal of the sixth
switching transistor R_T6 is coupled to the second terminal
of the driving transistor R_TD and the second terminal of the
sixth switching transistor R_T6 is coupled to the second node
N2. When the emission control signal is applied, the fifth
switching transistor R_T5 and the sixth switching transistor
R_Té6 are turned on and the driving current that flows through
the driving transistor R_TD is applied to the second node N2.
When the second node N2 is electrically coupled to the
organic light emitting diode by the repair process, the organic
light emitting may received the driving current and emit light.
[0064] Referring to FIGS. 4 through 6, the display pixel
circuit and the repair pixel circuit are operated in an initial-
ization period I, a scan period II, and an emission period I11.
When the organic light emitting diode EL is electrically dis-
connected from the display pixel circuit D_Px, and the
organic light emitting diode EL is electrically coupled to the
repairpixel circuit R_Px by the repair process, the repair pixel
circuit R_Px is operated different from the display pixel cit-
cuit D_Px. Here, the voltage V_N2 of the second node N2 of
the repair pixel circuit R_Px disposed in the (N)th row is
changed in synchronization with the first scan signal of the
(N)th row SCAN1|N] and the voltage V_N1 of the first node
N1 of the display pixel circuit D_Px because of the coupling
phenomenon.

[0065] During the initialization period I, the first scan sig-
nal SCANT1 and the second signal SCAN2 are applied. Here,
the first scan signal of the (N)th row SCAN1[N] is applied to
the display pixel circuit D_Px disposed in the (N)th row and
the first scan signal of the (N-1)th row SCAN1[N-1] is
applied to the repair pixel circuit R_Px disposed in the (N)th
row. When the first scan signal of the (N-1)th row SCAN1
[N-1] is applied to the repair pixel circuit R_Px, the first
transistor R_T1 of the repair pixel circuit R_Px is turned on
and the second node N2 is initialized to have the initialization
voltage Vint. For example, during the initialization period I
when the first scan signal of the (N-1)th row is low, the first
transistor R_T1 is turned on. Further, when the first scan
signal of the (N)th row SCAN1[N] is applied to the display
pixel circuit D_Px, the first transistor D_T1 of the display
pixel circuit D_Px is turned on and the first node N1 is
initialized to have the initialization voltage Vint. For example,
during the initialization period I when the first scan signal of
the (N)th row is low, the first transistor D_T1 is turned on.
Here, the voltage V_N2 of the second node N2 may be
changed by the parasitic capacitance formed between the first
scan line of the (N)th row and the repair line and the parasitic
capacitance formed between the first node N1 and the repair
line. The voltage V_N2 of the second node N2 may be applied
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to the anode of the organic light emitting diode EL because
the second node N2 is coupled to the anode of the organic
light emitting diode EL. Thus, the brightness of the organic
light emitting diode EL may be changed according to the
voltage of the second node V_N2. Specifically, the voltage
V_N2 of second node N2 may fall at a first timing T1 and a
second timing T2 because of the coupling phenomenon.
When the first scan signal of the (N)th row SCAN1[N] falls
(i.e., at the first timing T1), the voltage V_N2 of the second
node N2 may fall because of the coupling phenomenon that
occurs due to the parasitic capacitance formed between the
first scan line of the (N)th row and the repair line. Further,
when the voltage V_N1 ofthe first node N1 is changed to have
the initialization voltage Vint (i.e., at the second timing T2),
the voltage V_N2 of the second node N2 may fall because of
the coupling phenomenon that occurs by the parasitic capaci-
tance formed between the first node N1 and the repair line.
Thus, during the initialization period I, the voltage V_N2 of
the second node N2 may drop down below the initialization
voltage Vint because of the coupling phenomenon. The volt-
age V_N2 of the second node N2 may rise at a third timing T3
because of the coupling phenomenon. When the first scan
signal of the (N)th row SCAN1[N] rises (i.e., at the third
timing T3), the voltage V_N2 of the second node N2 may rise
because of the coupling phenomenon that occurs by the para-
sitic capacitance formed between the first scan line of the
(N)th row and the repair line. Further, during the initialization
period 1, the second scan signal of the (N)th row SCAN2[N]
is applied to the display pixel circuit D_Px and the repair pixel
circuit R_Px. When the second scan signal of the (N)th row
SCAN2[N] is applied, each of the second switching transis-
tors D_T2 and R_T2 are turned on and each of the gate
electrodes of the driving transistors D_TD and R_TD are
initialized to have the initialization voltage Vint. For example,
when the second scan signal of the (N)th row during the
initialization period [ is low, the second switching transistors
D _T2 and R_T?2 are turned on.

[0066] During the scan period II, the third scan signal ofthe
(N)th row SCAN3[N] is applied to the display pixel circuit
D_Px and the repair pixel circuit R_Px. When the third scan
signal ofthe (N)th row SCAN3[N] is applied, each ofthe third
switching transistors D_T3 and R_T3 of the display pixel
circuit D_Px and the repair pixel circuit R_Px are turned on
and each of the fourth switching transistors D_T4 and R_T4
of the display pixel circuit D_Px and the repair pixel circuit
R_Px are turned on. For example, when the third scan signal
of the (N)th row during the scan period II is low, the third
switching transistors D_T3 and R_T3 and the fourth switch-
ing transistors D_T4 and R_T4 are turned on. Then, the data
signal DATA is stored to the storage capacitor D_Cst through
the path formed by the third switching transistor D_T3 and
the fourth switching transistor D_T4 of the display pixel
circuit D_Px. Further, the data signal DATA is stored to the
storage capacitor R_Cst through the path formed by the third
switching transistor R_T3 and the fourth switching transistor
R_T4 of the repair pixel circuit R_Px.

[0067] During the emission period 111, the emission control
signal of the (N)th row EM[N] is applied to the display pixel
circuit D_Px and the repair pixel circuit R_Px. When the
emission control signal of the (N)th row EM[N] is applied, the
fifth switching transistor D_T5 and the sixth switching tran-
sistor D_T6 of the display pixel circuit D_Px are turned on
and the driving current is provided to the first node N1. For
example, when the emission control signal of the (N)th row
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during the emission period IIT is low, the fifth and sixth
switching transistors D_T5 and D_T6 of the display pixel
circuit D_Px are turned on. The voltage V_N1 of the first node
N1 of the display pixel circuit D_Px may rise from the ini-
tialization voltage Vint to an operation voltage of the organic
light emitting diode EL. Further, when the emission control
signal of the (N)th row EM[N] is applied, the fifth switching
transistor R_T5 and the sixth switching transistor R_T6 of the
repair pixel circuit R_Px are turned on and the organic light
emitting diode EL may emit light. For example, when the
emission control signal of the (N)th row during the emission
period I1I is low, the fifth and sixth switching transistors R_T5
and R_T6 of the repair pixel circuit R_Px are turned on. The
voltage V_N2 ofthe second node N2 may rise to the operation
voltage of the organic light emitting diode. Here, the voltage
V_N2 of the second node N2 may rise at a fourth timing T4
because of the coupling phenomenon. When the voltage
V_N1 ofthe first node N1 rises to the operation voltage of the
organic light emitting diode (i.e., at the fourth timing T4), the
voltage V_N2 of the second node N2 may rise over the opera-
tion voltage of the organic light emitting diode because of the
coupling phenomenon that occurs by the parasitic capaci-
tance formed between the first node N1 and the repair line.
Thus, the voltage V_N2 of the second node N2 that has fallen
at the first timing T1 and the second timing T2 may be offset
with the voltage V_N2 of the second node N2 that has risen at
the third timing T3 and the fourth timing T4.

[0068] As described, when the organic light emitting diode
EL is electrically disconnected from the display pixel circuit
D_Px, and the organic light emitting diode EL is electrically
coupled to the repair pixel circuit R_Px by the repair process,
the voltage change of the anode of the organic light emitting
diode EL that occurs due to the parasitic capacitance may be
prevented by applying the first scan signal to the display pixel
circuit D_Px and the repair pixel circuit R_Px at a different
timing. Specifically, during the initialization period I, the
second node N2 of the repair pixel circuit R_Px is initialized
to have the initialization voltage by the first scan signal of the
(N-D)th row SCAN1[N-1]. When the first scan signal of the
(N)th row SCAN1[N] falls (i.e., at the first timing T1), the
voltage V_N2 of the second node N2 may fall because of the
parasitic capacitance formed between the first scan line of the
(N)th row and the repair line. Further, when the voltage V_N1
ofthe first node N1 of the display pixel circuit D_Px falls (i.e.,
atthe second timing T2), the voltage V_N2 of the second node
N2 may fall because of the parasitic capacitance formed
between the first node N1 and the repair line. When the first
scan signal of the (N)th row SCAN1[N] rises (i.e., at the third
timing T3), the voltage V_N2 of the second node N2 may rise
because of the parasitic capacitance formed between the first
scan line of the (N)th row and the repair line. During the
emission period 11, when the voltage V_N1 of the first node
N1 of the display pixel circuit D_Px rises to the operation
voltage of the organic light emitting diode FL, the voltage
V_N2 of the second node N2 may rise because of the parasitic
capacitance formed between the first node N1 and the repair
line. Thus, the voltage V_N2 of the second node N2 that has
fallen at the first timing T1 and the second timing T2 may be
offset with the voltage V_N2 of the second node N2 that has
risen at the third timing T3 and the fourth timing T4.

[0069] FIGS. 7 and 8 are drawings illustrating examples of
disposing a display pixel circuit and a repair pixel circuit on
the display panel of FIG. 1.

Jan. 21,2016

[0070] The display panel includes a display area DA and a
non-display area NA. The display area DA is an area that
displays an image and the non-display area NA is an area that
surrounds the display area DA. Referring to the display panel
100 of FIG. 1, the display pixel circuits D_Px are disposed
within the display area DA and the repair pixel circuits R_Px
are disposed outside the display area DA in the non-display
area NA. Referring to FIG. 7, repair pixel circuits R_Px are
disposed near one side of the display panel 120. For example,
a column of repair pixel circuits R_Px may be present, where
each repair pixel circuit R_Px in the column corresponds to a
different row of pixels in the display area DA. The repair data
line R_DL may be disposed near one side of the non-display
area NA on which the repair pixel circuit R_Px is disposed.
The repair line R may be coupled to the repair pixel circuit
R_Px and be extended to an end of the display area DA. For
example, a repair line RL, may be connected to a repair pixel
circuit R_Px located in the non-display area NA, extend into
a left side of the display area DA to overlap with all pixels of
arow and end at or near the right side of the display area DA.
Referring to FIG. 8, repair pixel circuits R_Px are disposed
near both sides of the display panel 140. For example, a first
column of the repair pixel circuits R_Px is disposed in the
non-display area NA at one end of the display panel 140 and
a second column of the repair pixel circuits R_Px is disposed
in the display area at the other end of the display panel 140.
The repair data line R_DL may be disposed near both sides of
the non-display area NA on which the repair pixel circuit
R_Px is disposed. For example, a first repair data line may be
disposed along the first column within the non-display area
NA and a second repair data line may be disposed on the
second column within the display area DA. A repair line RL
may be coupled to a repair pixel circuit R_Px and be extended
to the display area DA. A repair line RL may be extended to
acenter of the display area DA. Inan exemplary embodiment,
the display area DA is divided into a first area and a second
area, where a first group of repair lines RL are located within
the first area and a second group of repair lines RL are located
within the second area. For example, as shown in FIG. 8, the
repair lines RL of the first group connect to the repair pixel
circuits R_Px in the first column and then extend through the
first area to the center, and the repair group lines RL of the
second group connect to the repair pixel circuits R_Px in the
second column and then extend through the second area to the
center. As shown in FIG. 8, the repair lines of the first group
need not align with the repair lines of the second group.

[0071] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to an exemplary
embodiment of the inventive concept.

[0072] Referring to FIG. 9, an organic light emitting dis-
play device 200 includes a display panel 210, a scan driving
unit 220, a data driving unit 230, and an emission control unit
240, and a timing control unit 250. The display panel 210 may
correspond to the display panel 100 of FIG. 1.

[0073] The display panel 210 may include a display area
and a non-display area. An organic light emitting diode and a
display pixel circuit that is electrically coupled to the organic
light emitting diode are disposed in the display area. A repair
pixel circuit may be present having a repair line that is
extended to the display area floating with the organic light
emitting diode in the non-display area. A plurality of scan
signals may be applied to the display pixel circuit and the
repair pixel circuit. The scan signal that is applied to the repair
pixel circuit may be different from the scan signal that is
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applied to the display pixel circuit. Specifically, the display
panel 210 may include a first scan line, a second scan line, a
third scan line, an emission control line, a data line, a repair
data line, an organic light emitting diode, a display pixel
circuit, and a repair pixel circuit. The organic light emitting
diode and the display pixel circuit may be disposed on an
intersection region of the first through third scan lines and the
data line. The display pixel circuit may include a first node
that is electrically coupled to the organic light emitting diode.
The repair pixel circuit may be disposed on the intersection
region of the first through third scan lines and the repair data
line. When a brightness defect occurs in the organic light
emitting diode, an anode of the organic light emitting diode
may be electrically disconnected from the first node of the
display pixel circuit, and a second node may be formed by
electrically coupling the anode of the organic light emitting to
the repair line of the repair pixel circuit by a repair process. A
parasitic capacitance may be formed between the repair line
and the first scan line adjacent to the repair line. Further, the
parasitic capacitance may be formed between the repair line
and the first node of the display pixel circuit. A coupling
phenomenon may occur at the anode of the organic light
emitting diode by the parasitic capacitance. The pixel on
which a repair process is performed may be brighter or darker
than other pixels due to the coupling phenomenon. The repair
pixel circuit may be designed different from the display pixel
circuit. In an exemplary embodiment, the coupling phenom-
enon that occurs in the anode of the organic light emitting
diode is offset by coupling the display pixel circuit disposed
in an (N)th row to the first scan line of the (N)th row and
coupling the repair pixel circuit disposed in the (N)th row to
the first scan line of the (N-1)th row. The voltage of the
second node of the repair pixel may change in synchroniza-
tion with the first scan signal of the (N)th row and a voltage of
the first node. During the initialization period, the voltage of
the second node of the repair pixel circuit may be initialized
to have the initialization voltage by the first scan signal of the
(N-Dthrow. When the first scan signal of the (N)th row falls,
the voltage of the second node of the repair pixel may fall
below the initialization voltage because of the parasitic
capacitance formed between the first scan line of the (N)th
row and the repair line. Further, when the voltage of the first
node falls, the voltage of the second node of the repair pixel
circuit may further fall because of the parasitic capacitance
formed between the first node and the repair line. After then,
when the first scan signal of the (N)th row rises, the voltage of
the second node of the repair pixel may rise because of the
parasitic capacitance formed between the first scan line of the
(N)th row and the repair line. During the emission period, the
voltage of the second node of the repair pixel may rise. When
the voltage of the first node of the display pixel circuit rises,
the voltage of the second node may rise because of the para-
sitic capacitance formed between the first node and the repair
line. As described, the voltage change of the anode of the
organic light emitting diode that occurs due to the parasitic
capacitance may be prevented by respectively applying the
first scan signalto the display pixel circuit and the repair pixel
circuit at a different timing. Since a composition and an
operation of the display pixel circuit and the repair pixel
circuit are described in FIGS. 4 through 6, a detailed descrip-
tion of the composition and the operation of the display pixel
circuit and the repair pixel circuit is omitted.

[0074] The scan driving unit 220 may provide the plurality
of scan signals to the display panel 210 through a plurality of
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scan lines. In an exemplary embodiment, the scan driving unit
220 provides the first scan signal to the display panel 210
through the first scan line SL1, provides the second scan
signal to the display panel 210 through the second scan line
SL.2 disposed in parallel to the first scan line SI1, and pro-
vides the third scan signal to the display panel 210 through the
third scan line SL3 disposed in parallel to the first scan line
SL1 and the second scan line ST.2.

[0075] The data driving unit 230 provides a data signal to
the display panel 210 through a plurality of data lines. The
data lines may be disposed across the first through third scan
lines. Further, a repair data line may be disposed in parallel to
the data lines in the non-display area of the display panel 210.
The repair data line may provide the data signal to the repair
pixel circuit by electrically coupling to the data line of which
the repair process is performed.

[0076] Theemission control unit 240 provides the emission
control signal to the display panel 210 through a plurality of
emission control lines. The emission control lines may be
disposed in parallel to the first through third scan lines. While
the organic light emitting display device 200 that includes the
emission control unit 240 is illustrated in FIG. 9, the compo-
sition of the organic light emitting display device 200 is not
limited thereto. For example, in an exemplary embodiment,
the organic light emitting device 200 does not include the
emission control unit 240 and the emission control signal is
provided from the scan driving unit 220.

[0077] The timing control unit 250 may control the scan
driving unit 220, the data driving unit 230, and the emission
control unit 240 by generating a plurality of control signals.
Although a power control unit is not illustrated in FIG. 9, the
display panel 210 may receive power signals ELVDD and
ELVSS and the initialization voltage signal from the power
control unit. In an exemplary embodiment, the power signal
ELVSS is a ground voltage.

[0078] As described, when the brightness defect occurs, the
repair process may be performed. In at least one exemplary
embodiment, the anode of the organic light emitting diode is
electrically disconnected from the first node of the display
pixel circuit and the second node of the repair pixel circuit is
electrically connected to the organic light emitting diode by
electrically coupling the anode of the organic light emitting
diode to the repair line of the repair pixel circuit. In an exem-
plary embodiment, the display pixel circuit and the repair
pixel circuit are designed different from each other to prevent
a voltage change of the anode that occurs due to the parasitic
capacitance between the first scan line and the repair line and
the parasitic capacitance between the first node and the repair
line. The voltage change of the anode that occurs due to the
coupling phenomenon may be prevented by coupling the
display pixel circuit of the (N)th row to the first scan line of
the (N)th row and by coupling the repair pixel circuit of the
(N)th row to the first scan line of the (N-1)th row.

[0079] FIG. 10 is a block diagram illustrating an electronic
device having the organic light emitting display device of
FIG. 9 and FIG. 11 is a diagram illustrating an example in
which the electronic device of FIG. 10 is implemented as a
smart-phone.

[0080] Referring to FIGS. 10 and 11, the electronic device
includes a processor 310, a memory device 320, a storage
device 330, an input/output (I/O) device 340, a power supply
350 and a display device 360. Here, the display device 360
may correspond to the display device 200 of FIG. 9. In addi-
tion, the electronic device 300 may further include a plurality
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of ports for communicating with a video card, a sound card, a
memory card, a universal serial bus (USB) device, other
electronic devices, etc. Although it is illustrated in FIG. 11
that the electronic device 300 is implemented as a smart-
phone 400, the type of the electronic device 300 is not limited
thereto.

[0081] The processor 310 may perform various computing
functions. The processor 310 may be a micro processor, a
central processing unit (CPU), etc. The processor 310 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 310 may be coupled
to an extended bus such as a peripheral component intercon-
nect (PCI) bus. The memory device 320 may store data for
operations of the electronic device 300. For example, the
memory device 320 may include at least one non-volatile
memory device such as an erasable programmable read-only
memory (EPROM) device, an electrically erasable program-
mable read-only memory (EEPROM) device, a flash memory
device, a phase change random access memory (PRAM)
device, a resistance random access memory (RRAM) device,
a nano floating gate memory (NFGM) device, a polymer
random access memory (PoORAM) device, a magnetic random
access memory (MRAM) device, a ferroelectric random
access memory (FRAM) device, etc, and/or at least one vola-
tile memory device such as a dynamic random access
memory (DRAM) device, a static random access memory
(SRAM) device, a mobile DRAM device, etc. The storage
device 330 may be a solid state drive (SSD) device, a hard
disk drive (HDD) device, a CD-ROM device, etc.

[0082] The I/O device 340 may be an input device such as
a keyboard, a keypad, a touchpad, a touch-screen, a mouse,
etc, and an output device such as a printer, a speaker, etc. Inan
exemplary embodiment, the display device 360 is included in
the 1/0O device 340. The power supply 350 may provide a
power for operations of the electronic device 300. The display
device 360 may communicate with other components via the
buses or other communication links. As described, the display
device 360 may include a display panel having a display pixel
circuit and a repair pixel circuit. The display panel may
include a first scan line, a second scan line, a third scan line,
an emission control line, a data line, a repair data line, an
organic light emitting diode, the display pixel circuit, and the
repair pixel circuit. The organic light emitting diode, the
display pixel circuit may be disposed on an intersection
region of the scan lines and the data line in a display area. In
an exemplary embodiment, the repair pixel circuit is disposed
on an intersection region of the scan lines and the repair data
line is disposed in a non-display area. The repair pixel circuit
may be coupled to the first through third scan line, the emis-
sion control line, and the repair data line. The repair pixel
circuit may include a repair line extended in parallel to the
first through third scan lines. When a brightness defect occurs
in the organic light emitting diode, an anode of the organic
light emitting diode is electrically disconnected from a first
node of the display pixel circuit and a second node is formed
by electrically coupling the anode of the organic light emit-
ting diode to the repair line of the repair pixel circuit. The
display pixel circuit and the repair pixel circuit may be
designed different from each other to prevent a voltage
change of the anode from occurring due to a parasitic capaci-
tance formed between the first scan line and the repair line and
a parasitic capacitance formed between the first node and
repair line. In an exemplary embodiment, the display pixel
circuit of the (N)th row is electrically coupled to the first scan
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line of the (N)th row and the repair pixel circuit of the (N)th
row is electrically coupled to the first scan line of the (N-1)th
row. During the initialization period the voltage of the anode
of the organic light emitting diode may fall because of the
coupling phenomenon that occurs dueto a falling signal of the
first scan signal of the (N)th row and a falling voltage of the
first node. Further, during the initialization period, the voltage
of the anode of the organic light emitting diode may rise
because of the coupling phenomenon that occurs due to a
rising signal of the first scan signal of the (N)th row. During
the emission period, the voltage of the anode of the organic
light emitting diode may rise because of the coupling phe-
nomenon that occurs due to a rising voltage of the first node.
As described, the voltage of the anode does not change
because the coupling phenomenon that occurs in the anode of
the organic light emitting diode is offset.

[0083] An exemplary embodiment of the present inventive
concept may be applied to an electronic device having a
display device. For example, the present inventive concept
may be applied to a computer monitor, a laptop, a digital
camera, a cellular phone, a smart phone, a smart pad, a tele-
vision, a personal digital assistant (PDA), a portable multi-
media player (PMP), a MP3 player, a navigation system, a
game console, a video phone, etc.

[0084] The foregoing is illustrative of exemplary embodi-
ments of the inventive concept and is not to be construed as
limiting thereof. Although a few exemplary embodiments
have been described, many modifications are possible in
these exemplary embodiments without materially departing
from the disclosure. Accordingly, all such modifications are
intended to be included within the scope of the present inven-
tive concept.

What is claimed is:

1. A display panel comprising:

afirstscan line, a second scan line, a third scan line, and an
emission control line disposed in one direction;

a data line and a repair data line disposed across the first
through third scan lines;

an organic light emitting diode;

a display pixel circuit including a first node that is electri-
cally coupled to an anode of the organic light emitting
diode, wherein the display pixel circuit is coupled to the
first through third scan lines of an (N)th row and the data
line; and

arepair pixel circuit including a repair line that is extended
in a direction of the first through third scan lines,
wherein the repair pixel circuitis coupled to the first scan
line of an (N-1)th row, the second and third scan lines of
the (N)th row, and the repair data line, and

wherein N is an integer greater than or equal to 2.

2. The display panel of claim 1, wherein the anode of the
organic light emitting diode is electrically disconnected from
the first node of the display pixel circuit, and a second node is
formed by electrically coupling the anode of the organic light
emitting diode to the repair line by a repair process when a
brightness defect occurs in the organic light emitting diode.

3. The display panel of claim 2, wherein the repair pixel
circuit comprises:

adriving transistor configured to generate a driving current
applied to the organic light emitting diode in response to
a data signal applied through the data line;

a first switching transistor configured to initialize the sec-
ond node to have an initialization voltage in response to
a first scan signal applied through the first scan line;
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asecond switching transistor configured to initialize a gate
electrode of the driving transistor to have the initializa-
tion voltage in response to a second scan signal applied
through the second scan line;

a storage capacitor configured to store the data signal;

third and fourth switching transistors configured to form a
path through which the data signal is stored in the stor-
age capacitor by turning on in response to a third scan
signal applied through the third scan line; and

fifth and sixth switching transistors configured to apply the
driving current generated by the driving transistor to the
second node in response to an emission control signal
applied through the emission control line.

4. The display panel of claim 3, wherein a gate electrode of
the first switching transistor is coupled to the first scan line of
the (N=1)th row.

5. The display panel of claim 2, wherein the display pixel
circuit comprises:

adriving transistor configured to generate a driving current
applied to the organic light emitting diode in response to
a data signal applied through the data line;

a first switching transistor configured to initialize the first
node to have an initialization voltage in response to a
first scan signal applied through the first scan line;

asecond switching transistor configured to initialize a gate
electrode of the driving transistor to have the initializa-
tion voltage in response to a second scan signal applied
through the second scan line;

a storage capacitor configured to store the data signal;

third and fourth switching transistors configured to form a
path through which the data signal is stored in the stor-
age capacitor by turning on in response to a third scan
signal applied through the third scan line; and

fifth and sixth switching transistors configured to apply the
driving current generated by the driving transistor to the
first node in response to an emission control signal
applied through the emission control line.

6. The display panel of claim 5, wherein a gate electrode of
the first switching transistor is coupled to the first scan line of
the (N)th row.

7. The display panel of claim 1, wherein the repair data line
and the repair pixel circuit are disposed in a non-display area
of the display panel.

8. The display panel of claim 1, wherein the repair data line
and the repair pixel circuit are disposed near one side of the
display panel.

9. The display panel of claim 1, wherein the repair data line
and the repair pixel circuit are disposed near one side of the
display panel, and a second repair data line and second repair
pixel circuit are disposed near another side of the display
panel.

10. An organic light emitting display (OLED) device com-
prising:

adisplay panel including an organic light emitting diode, a
display pixel circuit having a first node coupled to an
anode of the organic light emitting diode, and a repair
pixel circuit having a repair line;

ascan driving unit configured to provide a plurality of scan
signals to the display panel through a plurality of scan
lines;

a data driving unit configured to provide a plurality of data
signals to the display panel through a plurality of data
lines;
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an emission control unit configured to provide a plurality of
emission control signals to the display panel through a
plurality of emission control lines; and

a timing control unit configured to control the scan driving
unit, the data driving unit, and the emission control unit,

wherein the display pixel circuit is coupled to a first scan
line of an (N)th row, and the repair pixel circuit is
coupled to the first scan line of an (N-1)th row, and

wherein N is an integer greater than or equal to 2.

11. The OLED device of claim 10, wherein an anode of the
organic light emitting diode is electrically disconnected from
the first node of the display pixel circuit, and a second node is
formed by electrically coupling the anode of the organic light
emitting diode to the repair line by a repair process when a
brightness defect occurs in the organic light emitting diode.

12. The OLED device of claim 11, wherein the scan signals
comprises:

a first scan signal applied to the display panel through a first

scan line disposed in one direction of the display panel;

a second scan signal applied to the display panel through a
second scan line disposed in parallel to the first scan line;
and

a third scan signal applied to the display panel through a
third scan line disposed in parallel to the first scan line
and the second scan line.

13. The OLED device of claim 12, wherein the repair pixel

circuit comprises:

adriving transistor configured to generate a driving current
applied to the organic light emitting diode in response to
the data signal;

a first switching transistor configured to initialize the sec-
ond node to have an initialization voltage in response to
the first scan signal;

a second switching transistor configured to initialize a gate
electrode of the driving transistor to have the initializa-
tion voltage in response to the second scan signal;

a storage capacitor configured to store the data signal,

third and fourth switching transistors configured to form a
path through which the data signal is stored in the stor-
age capacitor by turning on in response to the third scan
signal; and

fifth and sixth switching transistors configured to apply the
driving current generated by the driving transistor to the
second node in response to the emission control signal.

14. The OLED device of claim 13, wherein a gate electrode
of the first switching transistor is coupled to the first scan line
of the (N=-1)th row.

15. The OLED device of claim 12, wherein the display
pixel circuit comprises:

adriving transistor configured to generate a driving current
in response to the data signal;

a first switching transistor configured to initialize the first
node to have an initialization voltage in response to the
first scan signal;

a second switching transistor configured to initialize a gate
electrode of the driving transistor to have the initializa-
tion voltage in response to the second scan signal;

a storage capacitor configured to store the data signal;

third and fourth switching transistors configure to form a
path through which the data signal is stored in the stor-
age capacitor by turning on in response to the third scan
signal; and
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fifth and sixth switching transistors configured to apply the
driving current generated by the driving transistor to the
first node in response to the emission control signal.

16. The OLED device of claim 15, wherein a gate electrode
of the first switching transistor is coupled to the first scan line
of the (N)th row.

17. The OLED device of claim 10, wherein the repair pixel
circuit is disposed near one side of the display panel.

18. The OLED device of claim 10, wherein the repair pixel
circuit is disposed near one side of the display panel and a
second repair pixel circuit is disposed near another side of the
display panel.

19. A display panel comprising:

N rows, wherein each row comprises a pixel including an
organic light emitting diode and a display pixel circuit, a
first scan line, a second scan line, a third scan line, an
emission control line, and a repair pixel circuit including
arepair line extending in a direction of the first through
third scan lines; and
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a data line and a repair data line disposed across the first

through third scan lines,

wherein the display pixel circuit includes a first node that is

electrically coupled to an anode of the organic light
emitting diode and the display pixel circuit is coupled to
the first through third scan lines of the (N)th row and the
data line,

wherein the repair pixel circuit is coupled to the first scan

line of the (N-1)th row, the second and third scan lines of
the (N)th row, and the repair data line, and

where N is an integer greater than or equal to 2.

20. The display panel of claim 19, wherein the anode of the
organic light emitting diode is electrically disconnected from
the first node of the display pixel circuit, and a second node is
formed by electrically coupling the anode of the organic light
emitting diode to the repair line by a repair process when a
brightness defect occurs in the organic light emitting diode.
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