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PIXEL, DISPLAY DEVICE COMPRISING THE
SAME AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0059847 filed in the
Korean Intellectual Property Office on May 27, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to a
pixel, a display device including the pixel, and a method for
driving the display device.

[0004] 2. Description of the Related Technology

[0005] Organic light-emitting diode (OLED) displays gen-
erally display images by using self-emissive OLEDs. The
luminance of OLEDs is controlled by a current or voltage
supplied thereto.

[0006] In general, OLED displays are classified as either
passive matrix type OLEDs (PMOLED) or active matrix type
OLEDs (AMOLED) according to driving mechanism.
[0007] AMOLED:s select every unit pixel when displaying
light and typically have high resolution, contrast, and opera-
tion speeds.

[0008] In AMOLED displays, each pixel typically includes
a driving transistor which controls the current supplied to the
OLED, and the OLED emits light corresponding to the driv-
ing current in accordance with a data signal input through the
driving transistor.

[0009] However, such pixel circuits may be complex and
thus manufacturing these circuits is complicated. Thus, the
manufacturing yield may be decreased as the size and reso-
lution of the display device is increased.

[0010] Therefore, if a defective pixel is made during the
typical manufacturing process, a repair process should be
performed in order to utilize the pixel.

[0011] The above information disclosed in this Back-
ground section is only intended to facilitate understanding of
the background of the described technology and therefore it
may contain information that does not constitute the prior art
that is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0012] One inventive aspect is to increase the manufactur-
ing yield of an OLED display by repairing defective pixels so
that they may operate as normal pixels through a repairing
process and thus improve the screen quality or product quality
deterioration of the OLED display.

[0013] Another aspect is a pixel structure that enables the
repair of a defective pixel, an OLED display device that can
control a repair process according to a driving method of the
OLED display device, and a method for driving the same.
[0014] Another aspect is a display device comprising: a
plurality of pixels. each including a driver generating a driv-
ing current according to an input image data signal and a light
emission portion formed of an organic light-emitting diode
emitting light according to the driving current; and at least
one dummy pixel electrically connected to a repair line that is
electrically connected to a light emission portion of at least
one first pixel among the plurality of pixels. The dummy pixel
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includes: a dummy pixel driver having the same structure as
the driver of each of the plurality of pixels, a dummy pixel
light emission portion formed of an organic light-emitting
diode, and a repair driver transmitting a driving current gen-
erated by the dummy pixel driver through the repair line when
the driver of the first pixel has failed.

[0015] The repair driver may include: a first repair transis-
tor turned on during a light emission period of the plurality of
pixels to electrically connect the dummy pixel driver to the
repair line; a second repair transistor provided between the
dummy pixel driver and the dummy pixel light emission
portion and being turned on during a non-light emission
period of the plurality of pixels and being turned off during
the light emission period of the plurality of pixels; and a third
repair transistor turned on during a predetermined period
before the light emission period of the plurality of pixels to
apply an initialization driving voltage to the repair line.
[0016] The first repair transistor may include a gate elec-
trode electrically connected to a first repair control line trans-
mitting a first repair control signal, a first electrode electri-
cally connected to the dummy pixel driver, and a second
electrode electrically connected to the repair line.

[0017] The driver of each of the plurality of pixels and the
dummy pixel driver may each respectively include: a driving
transistor, including a gate electrode electrically connected to
a first node, a first electrode electrically connected to a first
power source voltage, and a second electrode electrically
connected to a third node; a switching transistor, including a
gate electrode electrically connected to the corresponding
scan line which receives a scan signal, a first electrode elec-
trically connected to the corresponding data line, and a sec-
ond electrode electrically connected to a second node; a com-
pensation transistor, including a gate electrode electrically
connected to a first control line which receives a first control
signal, a first electrode electrically connected to the first node,
and a second electrode electrically connected to the third
node; a storage capacitor, including a first electrode electri-
cally connected to the first power source voltage and a second
electrode electrically connected to the second node; and a
compensation capacitor, including a first electrode electri-
cally connected to the first node and a second electrode elec-
trically connected to the second node.

[0018] The driver of each of the plurality of pixels and the
dummy pixel driver are controlled by a voltage level of the
first power source voltage and a voltage level of a second
power source voltage electrically connected with an organic
light-emitting diode of each of the plurality of pixels and a
cathode of an organic light-emitting diode in the dummy
pixel.

[0019] While the first power source voltage is applied as a
predetermined high level voltage and the second power
source voltage is applied as a predetermined low level volt-
age, the organic light-emitting diodes of the respective pixels
substantially simultaneously emit light and the organic light-
emitting diode of the dummy pixel does not emit light.
[0020] Another aspect is the driver of each of the plurality
of pixels and the dummy pixel driver may each respectively
include: a switching transistor, including a gate electrode
electrically connected to the corresponding scan line which
receives a scan signal, a first electrode electrically connected
to the corresponding data line, and a second electrode elec-
trically connected to a fourth node; a compensation transistor,
including a gate electrode electrically connected to a first
control line which receives a first control signal, a first elec-



US 2014/0347401 Al

trode electrically connected to the first node, and a second
electrode electrically connected to the third node; a relay
transistor, including a gate electrode electrically connected to
a second control line which receives a second control signal,
a first electrode electrically connected to the fourth node, and
a second electrode electrically connected to a second node; a
sustain transistor, including a gate electrode electrically con-
nected to the first control line, a first electrode electrically
connected to the corresponding data line, and a second elec-
trode electrically connected to the second node; a storage
capacitor, including a first electrode electrically connected to
the first power source voltage and a second electrode electri-
cally connected to the second node; a compensation capaci-
tor, including a first electrode electrically connected to the
first node and a second electrode electrically connected to the
second node; and a sustain capacitor, including a first elec-
trode electrically connected to the fourth node and a second
electrode electrically connected to a power supply transmit-
ting a predetermined reference voltage.

[0021] The driver of each of the plurality of pixels and the
driver of the dummy pixel driver are controlled by a voltage
level of the first power source voltage and a voltage level of a
second power source voltage electrically connected with an
organic light-emitting diode of each of the plurality of pixels
and a cathode of an organic light-emitting diode of the
dummy pixel.

[0022] While the first power source voltage is applied as a
predetermined high level voltage and the second power
source voltage is applied as a predetermined low level volt-
age, the organic light-emitting diodes of the respective pixels
substantially simultaneously emit light and the organic light-
emitting diode of the dummy pixel does not emit light.
[0023] In addition, while the first power source voltage is
applied as a predetermined high level voltage and the second
power source voltage is applied as a predetermined low level
voltage, scan signals corresponding to the gate electrodes of
the switching transistors of the respective drivers of the plu-
rality of pixels and the dummy pixel driver are sequentially
applied with a gate on voltage level.

[0024] Another aspect is the drivers of the plurality of pix-
els and the dummy pixel driver may each respectively
include: a driving transistor, including a gate electrode elec-
trically connected to a first node, a first electrode electrically
connected to a first power source voltage, and a second elec-
trode electrically connected to a third node; a switching tran-
sistor, including a gate electrode electrically connected to the
corresponding scan line which receives a scan signal, a first
electrode electrically connected to a power supply applying a
predetermined reference voltage, and a second electrode elec-
trically connected to a fourth node; acompensation transistor,
including a gate electrode electrically connected to a first
control line which receives a first control signal, a first elec-
trode electrically connected to the first node, and a second
electrode electrically connected to the third node; a relay
transistor, including a gate electrode electrically connected to
a second control line which receives a second control signal,
a first electrode electrically connected to the fourth node, and
a second electrode electrically connected to a second node; a
sustain transistor, including a gate electrode electrically con-
nected to a third control line which receives a third control
signal, a first electrode electrically connected to the first
power source voltage, and a second electrode electrically
connected to the second node; a storage capacitor, including
a first electrode electrically connected to the first node and a
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second electrode electrically connected to the second node;
and a sustain capacitor, including a first electrode electrically
connected to the corresponding data line and a second elec-
trode electrically connected to the fourth node.

[0025] In this case, the driver of each of the plurality of
pixels and the dummy pixel driver are controlled by a voltage
level of the first power source voltage and a voltage level of a
second power source voltage electrically connected with an
organic light-emitting diode of each of the plurality of pixels
and a cathode of an organic light-emitting diode of the
dummy pixel.

[0026] Another aspect is a display device comprising: a
display unit including the plurality of pixels and the at least
one dummy pixel; a scan driver transmitting a plurality of
scan signals corresponding to the plurality of pixels and the at
least one dummy pixels; a data driver transmitting a plurality
of image data signals corresponding to the plurality of pixels
and the at least one dummy pixel; a power supply supplying
a plurality of power source voltages and a predetermined
reference voltage for driving of the plurality of pixels and the
at least one dummy pixel; a compensation control signal umt
transmitting a plurality of control signals that control opera-
tions of the drivers of the plurality of pixels and the dummy
pixel driver; a repair control signal unit transmitting a plural-
ity of repair control signals that control operation of the repair
driver; and a signal controller generating and transmitting a
plurality of driving control signals that control the scan driver,
the data driver, the power supply, the compensation control
signal unit, and the repair control signal unit, processing an
external image signal, and transmitting the image data signal
to the data driver.

[0027] Another aspect is a pixel comprising: a first driver
including a driving transistor generating a driving current
according to an image data signal, a switching transistor
activating an external pixel corresponding to a scan signal, a
compensation transistor compensating fora threshold voltage
of the driving transistor, a storage capacitor storing a voltage
corresponding the image data signal, and a compensation
capacitor storing the threshold voltage of the driving transis-
tor during a predetermined period; a first light emission por-
tion including an organic light-emitting diode; and a repair
driver provided between a first electrode of the driving tran-
sistor and a repair line electrically connected to an organic
light-emitting diode of an external pixel, and including a first
repair transistor transmitting a driving current to the organic
light-emitting diode of the external pixel, a second repair
transistor formed between the first driver and the first light
emission portion, and a third repair transistor electrically
connected to the first driver by diode-connecting a gate elec-
trode and a first electrode of the third repair transistor and
applying an initialization driving voltage to the repair line.
[0028] Another aspect is a pixel comprising: a second
driver including a driving transistor generating a driving cur-
rent according to an image data signal, a switching transistor
activating an external pixel corresponding to a scan signal, a
compensation transistor compensating for a threshold voltage
of the driving transistor, a relay transistor transmitting a volt-
age corresponding to a data voltage of the previous frame, a
sustain transistor transmitting a predetermined voltage
applied through the corresponding data line in substantial
synchronization with a switching operation of the compen-
sation transistor, a sustain capacitor storing a voltage corre-
sponding to a data voltage of the present frame corresponding
to the switching operation of the switching transistor, a stor-
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age capacitor storing a voltage corresponding to a data volt-
age of the previous frame received from the relay transistor,
and a compensation capacitor storing the threshold voltage of
the driving transistor; a second light emitting portion includ-
ing an organic light-emitting diode; and a repair driver pro-
vided between a first electrode of the driving transistor and a
repair line electrically connected to an organic light-emitting
diode of an external pixel, and including a first repair transis-
tor transmitting a driving current to the organic light-emitting
diode of the external pixel, a second repair transistor formed
between the second driver and the second light emission
portion, and a third repair transistor electrically connected to
the second driver by diode-connecting a gate electrode and a
first electrode of the third repair transistor and applying an
initialization driving voltage to the repair line.

[0029] Another aspect is a pixel comprising: a third driver
including a driving transistor generating a driving current
according to an image data signal, a switching transistor
activating an external pixel corresponding to a scan signal, a
compensation transistor compensating for a threshold voltage
of the driving transistor, a relay transistor transmitting a volt-
age corresponding to a data voltage of the previous frame, a
sustain transistor transmitting a first power source voltage to
a gate electrode terminal of the driving transistor, a sustain
capacitor receiving and storing a voltage corresponding to a
data voltage of the previous frame through the corresponding
data line, and storage capacitor storing a voltage correspond-
ing to a data voltage of the previous frame transmitted through
the relay transistor; a third light emission portion including an
organic light-emitting diode; and a repair driver provided
between a first electrode of the driving transistor and an
organic light-emitting diode of an external pixel, and includ-
ing a first repair transistor transmitting a driving current to the
organic light-emitting diode of the external pixel, a second
repair transistor formed between the third driver and the third
light emission portion, and a third repair transistor electrically
connected to the third driver by diode-connecting a gate elec-
trode and a first electrode of the third repair transistor and
applying an initialization driving voltage to the repair line.
[0030] Another aspect is a method for driving a display
device including a plurality of pixels and at least one dummy
pixel. Each of the plurality of pixels includes an organic
light-emitting diode, a driving transistor generating a driving
current according to an image data signal, a switching tran-
sistor responding to a scan signal, a compensation transistor
compensating for a threshold voltage of the driver transistor,
a storage capacitor storing a voltage corresponding to the
image data signal, and a compensation capacitor storing the
threshold voltage of the driving transistor, and the at least one
dummy pixel has the same structure as the plurality of pixels
and includes a repair driver electrically connected with a
repair line that is electrically connected to an organic light-
emitting diode of a pixel among the plurality of pixels.

[0031] The method for driving the display device includes:
applying a first voltage to a gate electrode of the driving
transistor through the corresponding data line; resetting a
voltage of a drain electrode of the driving transistor to a
low-level first power source voltage; compensating for the
threshold voltage of the driving transistor by turning on the
compensation transistor; transmitting a voltage according to
the image data signal through the corresponding data line in
response to the corresponding scan signals sequentially trans-
mitted through the switching transistors of each of the plural-
ity of pixels and the dummy pixel and storing the voltage in
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the storage capacitor; and applying a low-level second power
source voltage to a cathode of the organic light-emitting diode
such that organic light-emitting diodes of the plurality of
pixels substantially simultaneously emit light in accordance
with the driving current.

[0032] Therepair driver of the dummy pixel includes a first
repair transistor transmitting a driving current generated from
the driving transistor of the dummy pixel to the repair line,
and the first repair transistor is turned on when the organic
light-emitting diodes of the plurality of pixels substantially
simultaneously emit light.

[0033] The repair driver of the dummy pixel further
includes a second repair transistor provided between the driv-
ing transistor of the dummy pixel and an organic light-emit-
ting diode of the dummy pixel, the second repair transistor is
turned on in the applying of the first voltage, the resetting, the
compensating, and the scanning, and the second repair tran-
sistor is turned off in the substantially simultaneous light
emission of the organic light-emitting diodes.

[0034] The repair driver of the dummy pixel further
includes a third repair transistor of which a first electrode of
the third repair transistor is electrically connected to a node of
the driving transistor of the dummy pixel and the repair line,
and a gate electrode and a second electrode of the third repair
transistor are electrically connected to each other, and the
third repair transistor is turned on during a predetermined
period before the substantially simultaneous light emission to
apply an initialization driving voltage to the repair line.

[0035] Another aspect is a method for driving a display
device including a plurality of pixels and at least one dummy
pixel. Each of the plurality of pixels includes an organic
light-emitting diode, a driving transistor generating a driving
current according to an image data signal, a switching tran-
sistor responding to a scan signal, a compensation transistor
compensating for a threshold voltage of the driving transistor,
a relay transistor transmitting a data voltage of the previous
frame to a gate electrode terminal of the driving transistor, a
sustain capacitor programming and storing a data voltage of
the present frame received from the corresponding data line,
and a storage capacitor storing a voltage corresponding to the
data voltage of the previous frame, and the dummy pixel has
the same structure as the plurality of pixels and includes a
repair driver electrically connected to a repair line that is
electrically connected to an organic light-emitting diode of at
least one pixel of the plurality of pixels.

[0036] The method for driving the display device includes:
resetting a voltage of a drain electrode of the driving transistor
to a low-level first power source voltage; compensating for
the threshold voltage of the driving transistor by turning on
the compensation transistor; transmitting a data voltage of the
previous frame stored in the sustain capacitor to the gate
electrode terminal of the driving transistor by turning on the
relay transistor; substantially simultaneously emitting light
from the organic light-emitting diodes of the plurality of
pixels with in accordance with the driving current according
to the data voltage of the previous frame by applying a low-
level second power source voltage to a cathode of the organic
light-emitting diode; and turning on the switching transistors
for each of the plurality of pixels and the dummy pixel accord-
ing to sequentially transmitted scan signals substantially at
the same time as the substantially simultaneous light emis-
sion, and storing the data voltage of the present frame applied
through the corresponding data line.
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[0037] Therepair driver of the dummy pixel includes a first
repairtransistor transmitting a driving current generated from
the driving transistor of the dummy pixel to the repair line,
and the first repair transistor is turned on in the substantially
simultaneous light emission.

[0038] The period of the substantially simultaneous light
emission may be longer than or equal to the period of the
scanning, and the substantially simultaneous light emission
and the scanning may be substantially at the same time in each
of the plurality of pixels and the dummy pixel.

[0039] The repair driver of the dummy pixel further
includes a second repair transistor provided between the driv-
ing transistor of the dummy pixel and an organic light-emit-
ting diode of the dummy pixel, the second repair transistor is
turned on in the resetting, the compensating, and the trans-
mitting, and the second repair transistor is turned off in the
substantially simultaneous light emission and the scanning.
[0040] The repair driver of the dummy pixel further
includes a third repair transistor of which a first electrode of
the third repair transistor is electrically connected to a node of
the driving transistor of the dummy pixel and the repair line
and a gate electrode and a second electrode of the third repair
transistor are electrically connected to each other, and the
third repair transistor is turned on during a predetermined
period before the substantially simultaneous light emission to
apply an initialization driving voltage to the repair line.
[0041] According to at least one embodiment, a pixel struc-
ture that can repair a defective pixel and a display device
including the pixel structure are provided to thereby perform
a repair process appropriate for a driving method in the dis-
play device and improve a manufacturing yield ofthe display
deice by recovering the functionality of the defective pixel to
that of a normal pixel.

[0042] Inaddition, according to at least one embodiment, a
luminance deviation due to the difference in operation
between a repair pixel that recovers the functionality of a
defective pixel according to a driving method of the display
device and a normal pixel can be improved, thereby improv-
ing the productivity of the display device in order to have an
excellent screen display quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG.1isablock diagram of a display device accord-
ing to an exemplary embodiment.

[0044] FIG.2 shows apartial connection structure of a pixel
in the display unit of FIG. 1 and a method for recovering the
functionality of a defective pixel.

[0045] FIG. 3 is a circuit diagram of the structure of a
dummy pixel ofthe display device according to an exemplary
embodiment.

[0046] FIG.4isa timing diagram provided for describing a
driving method of the display and a method for driving the
dummy pixel according to the exemplary embodiment of
FIG. 3.

[0047] FIG. 5 is a circuit diagram of the structure of a
dummy pixel of a display device according to another exem-
plary embodiment.

[0048] FIG. 6is a timing diagram provided for describing a
method for driving the display device and a method for driv-
ing the dummy pixel according to the exemplary embodiment
of FIG. 5.

[0049] FIG. 7 is a circuit diagram of the structure of a
dummy pixel according to another exemplary embodiment.
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[0050] FIG. 8is a timing diagram provided for describing a
method for driving the display device and a method for driv-
ing the dummy pixel according to the exemplary embodiment
of FIG. 7.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0051] The described technology will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the described tech-
nology are shown. As those skilled in the art would realize, the
described embodiments may be modified in various different
ways, all without departing from the spirit or scope of the
described technology.

[0052] Further, in exemplary embodiments, since like ref-
erence numerals are used to designate like elements having
the same configuration, a first exemplary embodiment is rep-
resentatively described, and in other exemplary embodi-
ments, only those configurations different from the first
exemplary embodiment will be described.

[0053] Accordingly, the drawings and the description are to
be regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0054] Throughout the specification and the accompanying
claims, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “coupled” to the other element through a
third element. Throughout the specification, “connected” and
“coupled” respectively include “electrically connected” and
“electrically coupled” In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of the stated elements but not the exclu-
sion of any other elements.

[0055] FIG. 1isablockdiagram ofa display device accord-
ing to an exemplary embodiment.

[0056] Referring to FIG. 1, a display device includes a
display unit 10, a scan driver 20, a data driver 30, a signal
controller 40, a power supply 50, a compensation control
signal unit 60, and a repair control signal unit 70.

[0057] The display device may include at least one of each
of the compensation control signal unit 60 and the repair
control signal unit 70 according to the configuration of a
plurality of pixels included in the display unit 10 and the
driving method thereof.

[0058] The display unit 10 is a display area including a
plurality of pixels arranged substantially in a matrix format.
[0059] Infurther detail, the display unit 10 according to the
present exemplary embodiment includes a pixel unit 101
which is a display area which may display an image and a
dummy pixel unit 102 which is a dummy area that recovers
and compensates for defective pixels of the pixel unit 101.
[0060] That is, the pixel unit 101 of the display unit 10 is
formed of a plurality of pixels which display an image corre-
sponding to a data signal according to an external image
signal. In addition, the dummy pixel unit 102 of the display
unit 10 is formed of a plurality of dummy pixels that assist a
defective pixel in the plurality of pixels included in the pixel
unit 101 to be driven as a normal pixel by repairing the
defective pixel.

[0061] Inthepixelunit101 ofthe display unit 10, a plurality
of scan lines extended substantially in a row direction, sub-
stantially parallel with each other, a plurality of data lies
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extended substantially in a column direction, substantially
parallel with each other, and a plurality of power supply lines
which supply a plurality of power voltages are respectively
connected to the plurality of pixels.

[0062] In addition, according to an exemplary embodi-
ment, the dummy pixel unit 102 may be extended in a row
direction or a column direction on one side of the pixel unit
101. In the exemplary embodiment of FIG. 1, the dummy
pixel unit 102 may include a dummy pixel additionally
formed on one side of each pixel column of the plurality of
pixels.

[0063] However, the described technology is not restricted
to the exemplary embodiment described above. The dummy
pixel unit may be iteratively extended in a row direction or a
column direction for every several tens or several hundreds of
pixel lines in the pixel unit.

[0064] In addition, although not shown in FIG. 1, each of
the plurality of dummy pixels included in the dummy pixel
unit 102 may be connected to a repair line that is extended to
an anode of each of the plurality of pixels in the pixel unit 101
to repair a defective pixel among the plurality pixels included
in the pixel unit 101. The alignment of the dummy pixels and
the repair line and a method for repairing a defective pixel will
be described in further detail with reference to FIG. 2.
[0065] Further, each of the plurality of pixels included in
the pixel unit 101 of and each of the dummy pixels included
in the dummy pixel unit 102 of the display unit 10 are con-
nected to a plurality of first to third control lines GCL, GWL,
and GSL (not shown) according to the configuration and the
driving method thereof.

[0066] Inaddition, each of the dummy pixels of the dummy
pixel unit 102 is connected to a plurality of first to third relay
control lines GE1_L, GE2_L, and GE3_L (not shown).

[0067] Thescandriver 20 is connected to a plurality of scan
lines connected to each line of the plurality of pixels and the
dummy pixels of the display unit 10, and generates and trans-
mits a plurality of scan signals S[1] to S[n] respectively cor-
responding to the plurality of scan lines according to a scan
driving control signal CONT2.

[0068] Among the plurality of scan signals, scan signals
S[1]-S[n] are transmitted to the respective pixel lines of the
plurality of pixels in the pixel unit 101, and a scan signal S[d]
is transmitted to the plurality of dummy pixels of the dummy
pixel unit 102. Although the scan signal S[d] transmitted to
the dummy pixel unit 102 is described as being sequentially
transmitted after the sequential transmission of the plurality
of scan signals S[1] to S[n] to the pixel unit 101 in FIG. 1, 1t
is not restricted thereto. A scan signal for a dummy pixel may
be connected to a scan line connected to the dummy pixel unit
depending on the configuration and alignment of the dummy
pixel unit 102.

[0069] The scan driver 20 sequentially applies the scan
signals S[1] to S[n] and S[d] having a pulse voltage with a
gate-on level of a transistor formed in a pixel to the plurality
of scan lines.

[0070] The data driver 30 is connected to a plurality of data
lines connected to each of the plurality of pixels and each of
the dummy pixels of the display unit 10 for each column, and
samples and holds an externally input image signal DATA 1
according to a data driving control signal CONT1, and trans-
mits data voltages D[1] to D[m] that depends on a plurality of
image-processed image data signals DATA2 respectively the
plurality of data lines.
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[0071] The data driver 30 applies data voltages D[1] to
D[m] having a predetermined range to the plurality of data
lines corresponding to the scan signals S[1] to S[n] having the
gate-on pulse voltage.

[0072] The signal controller 40 receives the externally
input image signal DATA1 and a synchronization signal. The
image signal DATA1 includes luminance information for the
plurality of pixels. Luminance may be classified into a pre-
determined number of gray levels, for example, 1024 (=2'°),
256 (2%), or 64 (=2°) gray levels. The synchronization signal
includes a horizontal synchronization signal Hsync, a vertical
synchronization signal Vsync, and a main clock signal
MCLK.

[0073] The signal controller 40 generates a plurality of
driving control signals CONT1 to CONTS5 and the image data
signal DATA2 according to the horizontal synchronization
signal Hsync, the vertical synchronization signal Vsync, and
the main clock signal MCLK.

[0074] The signal controller 40 divides the image signal
DATAL1 per frame unit according to the vertical synchroniza-
tion signal Vsync and divides the image signal DATA1 per
scan line unit to generate the image data signal DATA2.
[0075] The signal controller 40 transmits the image data
signal DATA2 and the data driving control signal CONT1 to
the data driver 30.

[0076] In addition, the signal controller 40 transmits the
scan driving control signal CONT2 to the scan driver 20 so
that the scan driver 20 may sequentially transmit the plurality
of scan signals S[1] to S[n] having the gate-on pulse voltage.
[0077] In addition, the signal controller 40 may generate a
power supply control signal CONT3 transmitted to the power
supply 50, a compensation driving control signal CONT4
transmitted to the compensation control signal unit 60, and a
repair driving control signal CONTS transmitted to the repair
control signal unit 70.

[0078] According to the driving method of the display
device and the configuration of the pixels, the power supply
control signal CONT3, the compensation driving control sig-
nal CONT4, and the repair driving control signal CONT5
may be formed as a plurality of driving control signals respec-
tively having different control functions.

[0079] In further detail, the power supply control signal
CONT3 may include a plurality of different power supply
control signals that control a voltage level and timing for each
of a first power source voltage ELVDD, a second power
source voltage ELVSS, and a reference voltage Vref that are
supplied from the power supply 50.

[0080] Inaddition, the compensation driving control signal
CONT4 may include a plurality of different compensation
driving control signals that control a pulse voltage level and
timing for each of a first control signal GC, a second control
signal GW, and a third control signal GS that are supplied
from the compensation control signal unit 60.

[0081] Inaddition, the repair driving control signal CONT5
may include a plurality of different repair driving control
signals that control a pulse voltage level and timing for each
of a first repair control signal GE1, a second repair control
signal GE2, and a third repair control signal GE3 that are
generated from the repair control signal unit 70.

[0082] Meanwhile, the power supply 50 determines the
level of each of the first power source voltage ELVDD, the
second power source voltage ELVSS, and the reference volt-
age Vref according to the power supply control signal
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CONT3 and then supplies the determined voltages to the
power supply lines connected to the plurality of pixels.
[0083] The first power source voltage ELVDD and the sec-
ond power source voltage ELVSS supply a driving current to
the pixels. According to the driving type of the display device,
the power supply 50 controls the timing of the application of
the second power voltage ELVDD as a low level voltage
according to a predetermined value of the maximum lumi-
nance of the pixels to control the light emission period during
which the plurality of pixels substantially simultaneously
emit light. The power supply 50 controls the timing of the
application of the first power source voltage ELVDD as a low
level voltage to control the reset of and a threshold voltage
compensation period of the plurality of pixels. In addition, the
power supply 50 may supply the reference voltage Vrefto an
additional power supply line connected to the plurality of
pixels.

[0084] Thecompensation control signal unit 60 determines
a pulse voltage level of at least one of the first control signal
GC, the second control signal GW, and the third control signal
GS according to the compensation driving control signal
CONT4 and applies the signals having the determined pulse
voltage level to the corresponding control lines connected to
the display unit.

[0085] In further detail, according to the implementation
type, the compensation control signal unit 60 generates the
first control signal GC and transmits the same to a first control
line (not shown) according to the compensation driving con-
trol signal CONT4. In addition, according to the configura-
tion ofthe pixels and the driving method ofthe display device,
the compensation control signal unit 60 may additionally
generate the second control signal GW and transmit the same
to asecond control line (not shown), or may generate the third
control signal GS and transmit the same to a third control line
(not shown).

[0086] Here, the first control signal GC may be a control
signal for compensation of a threshold voltage of a driving
transistor of the pixels, and the second control signal GW may
be a control signal for relaying a data voltage that depends on
the corresponding image data signal applied to the previous
frameto a predetermined node in the pixels for light emission.
Further, the third control signal GS may be a control signal for
maintaining a predetermined node voltage in the pixels for a
predetermined time period.

[0087] The repair control signal unit 70 determines the
pulse voltage level of the first repair control signal GE1, the
second repair control signal GE2 and the third repair control
signal GE3 according to the repair driving control signal
CONTS5 and applies the signals having the determined pulse
voltage levels to the corresponding repair control lines con-
nected to the dummy pixel unit 102 of the display unit.
[0088] In further detail, the repair control signal unit 70
generates the first repair control signal GE1 according to the
repair driving control signal CONTS and transmits the same
to a first repair control line GE1_L (not shown). In addition,
the repair control signal unit 70 generates the second repair
control signal GE2 and transmits the same to a second repair
control line GE2_L (not shown), and generates the third
repair control signal GE3 and transmits the same to a third
repair control line GE3_L (not shown).

[0089] FIG. 2 schematically shows a part of the pixel con-
nection structure of the display unit 10 of FIG. 1 and a method
for repairing a deflective pixel according to an exemplary
embodiment.
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[0090] In further detail, FIG. 2 illustrates pixels and
dummy pixels arranged in the i-th column of the plurality of
pixels and the plurality of dummy pixels respectively
included in the pixel unit 101 and the dummy pixel unit 102 of
the display unit 10 in FIG. 1.

[0091] The pixels and a dummy pixel DPX arranged in the
i-th column are connected with the corresponding scan lines
S1 to Snand Sd connected to the scan driver 20 for each line.
In addition, a data line Di corresponding to the i-th column is
connected to the pixels and the dummy pixel DPX.

[0092] The pixels and the dummy pixel DPX are respec-
tively funned of driving circuits which generate driving cur-
rents according to data signals and transmit the driving cur-
rents to light emission portions which emit light with
luminance corresponding to the driving current. That is, each
of the plurality of pixels included in the pixel unit 101 of the
display unit 10 is formed of a driving circuit PXC and a light
emission portion PXE. In addition, according to the present
exemplary embodiment, each of'the plurality of dummy pix-
els DPX included in the dummy pixel unit 102 of the display
unit 10 is also formed of a driving circuit DPXC and a light
emission portion DPXE.

[0093] InFIG. 2, each of the plurality of pixels included in
the pixel unit 101 is connected to a corresponding scan line
that corresponds to the driving circuit PXC and the i-th data
line such that operation of the pixel is controlled by the
corresponding scan signal and the driving circuit PXC gen-
erates a driving current according to the transmitted data
signal. In addition, the driving current generated from the
driving circuit PXC of the pixel is transmitted to the light
emission portion PXE and thus light is emitted with a corre-
sponding luminance such that an image is displayed.

[0094] The dummy pixel of the dummy pixel unit 102 of
FIG. 2 is also connected with the scan line Sd for the dummy
pixel corresponding to the driving circuit DPXC and the i-th
data line. In addition, according to the present exemplary
embodiment, the dummy pixel includes a light emission por-
tion DPXE connected to the driving circuit DPXC.

[0095] Light emitted from the light emission portion DPXE
of the dummy pixel is controlled according to the first to third
repair control signals transmitted from the repair control sig-
nal unit 70.

[0096] Inthe exemplary embodiment of FIG. 2, the dummy
pixels DPX are arranged in the lowest end of the column of
pixels, and the dummy pixel DPX and each of the plurality of
pixels arranged in the upper portion of the column may be
connected to each other through a repair line RL disposed
along the column direction. In further detail, the repair line
RL is extended to the driving circuit of the dummy pixel from
the anodes of each of the plurality of pixels of the pixel unit
101. The driving circuit DPXC of the dummy pixel and the
repair line R[. may be connected and an anode of a light
emission portion PXE of a pixel (i.e., a defective pixel) and
the repair line RL may be connected by a laser short.

[0097] Thus, when a driving circuit of a pixel among the
plurality of pixels is defective, the anode of a light emission
portion of the pixel and the repair line are short-circuited by a
laser, and a driving circuit DPXC of a dummy pixel formed in
the corresponding column of the defective pixel and the repair
line are short-circuited by a laser. Then, a driving current that
depends on an image data signal corresponding to the defec-
tive pixel is transmitted to the light emission portion of the
defective pixel from the driving circuit of the dummy pixel
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DPX through the repair line. Accordingly, the defective pixel
is repaired to functions as a normal pixel and thus generates
light with normal luminance.

[0098] In this case, the connection between the driving
circuit PXC and the light emission portion PXE of the defec-
tive pixel should be cut by the laser.

[0099] In the exemplary embodiment of FIG. 2, when the
second pixel of the i-th column is determined to be a defective
pixel ErrPX and thus the driving circuit PXC thereof cannot
be driven normally, the connection between a driving circuit
PXC and a light emission portion PXE of the defective pixel
ErrPX is cut by a laser and the light emission portion PXE of
the defective pixel ErrPX and the repair line RL are connected
using a laser short. Since the repair line RL is connected to the
driving circuit DPXC of the dummy pixel DPX correspond-
ing to the defective pixel ErrPX, a driving current is transmit-
ted to the light emission portion PXE of the defective pixel
ErrPX by the driving circuit DPXC of the dummy pixel DPX
so that light may be emitted normally.

[0100] FIG. 3 is a circuit diagram of a dummy pixel struc-
ture of a display device according to an exemplary embodi-
ment.

[0101] A dummy pixel DPX of the display device accord-
ing to the exemplary embodiment of FIG. 3 is included in the
dummy pixel unit 102 of FIG. 2, and is formed of the driving
circuit DPXC of the dummy pixel and the light emission
portion DPXE of the dummy pixel.

[0102] The driving circuit PDXC of the dummy pixel is
connected with the repair line RL by a laser short when a
defective pixel is detected in the pixel unit 101 of the display
unit and thus the driving circuit PDXC is electrically con-
nected with the light emission portion of the defective pixel.
[0103] Inaddition, the driving circuit DPXC of the dummy
pixel may be formed of a first driving portion, that is, a light
emission driver DPXCa, and a second driving portion, that is,
arepair driver DPXCb.

[0104] The light emission driver DPXCa is a circuit that
activates the corresponding dummy pixel DPX to generate
and transmit a driving current for a data voltage for light
emission.

[0105] In addition, the repair driver DPXCb is a compen-
sation circuit that compensates for a failure in the defective
pixel by being connected with the repair line RL using a laser
short in the corresponding dummy pixel DPX when a defec-
tive pixel is generated in the pixel unit 101.

[0106] Inthedisplay device according to the present exem-
plary embodiment, the structure of each of the plurality of
pixels included in the pixel unit 101 is not illustrated, how-
ever, each of the plurality of pixels may have the same struc-
ture as that of the dummy pixel PDX, excluding the repair
driver DPXCb of the dummy pixel DPX. That is, each of the
plurality of pixels that form the pixel unit to display an image
according to an image signal has a structure in which the light
emission driver DPXCa and the light emission portion DPXE
of the dummy pixel DPX are connected.

[0107] In further detail, referring to FIG. 3, the light emis-
sion driver DPXCa of the dummy pixel includes a driving
transistor M1, a switching transistor M2, a compensation
transistor M3, a storage capacitor Cstl, and a compensation
capacitor Cthl. The light emission driver DPXCa of FIG. 3 1s
commonly used for the pixels included in the pixel unit, and
therefore the connections and functions of the circuits
included in each of the light emission drivers of the pixels are
the same as the circuit included in the light emission drivers of
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the dummy pixel. [0106] The driving transistor M1 includes
a gate electrode connected to a first node N1, a first electrode
connected to the first power source voltage ELVDD, and a
second electrode connected to a third node N3.

[0108] The driving transistor M1 generates a driving cur-
rent corresponding to a data voltage that depends on an image
data signal transmitted to the first node N1 and transmits the
driving current to the organic light-emitting diode of the light
emission portion.

[0109] The switching transistor M2 includes a gate elec-
trode connected to the corresponding scan line Sd among the
plurality of scan lines, a first electrode connected to the cor-
responding data line Di among the plurality of data lines, and
a second electrode connected to the second node N2.

[0110] The switching transistor M2 is turned on by a scan
signal S[d] having a pulse voltage of a gate-on level transmit-
ted through the scan line Sd and transmits a data voltage DJ[i]
that depends on the image data signal transmitted through the
data line Di to the second node N2.

[0111] The compensation transistor M3 includes a gate
electrode connected to the first control line GCL, a first elec-
trode connected to the first node N1, and a second electrode
connected to the third node N3.

[0112] The compensation transistor M3 is turned on by the
first control signal GC having a pulse voltage of a gate-on
level transmitted through the first control line GCL and diode-
connects the gate electrode and the second electrode of the
driving transistor M1. Thus, in the equation for calculating
the amount of driving current that depends on the data voltage
applied to a gate electrode terminal of the driving transistor
M1, the threshold voltage of the driving transistor is removed
to eliminate and compensate for a threshold voltage deviation
of the driving transistors of the pixels included in the display
unit.

[0113] The storage capacitor Cstl includes a first electrode
connected to the first power source voltage ELVDD and a
second electrode connected to the second node N2. Since the
storage capacitor Cst1 stores a voltage value corresponding to
a voltage difference between lateral ends of the storage
capacitor Cstl, the storage capacitor Cstl maintains and
stores the data voltage applied to the second node N2.
[0114] The compensation capacitor Cthl includes a first
electrode connected to the first node N1 and a second elec-
trode connected to the second node N2. The compensation
capacitor Cthl maintains a voltage difference between lateral
ends thereof, and therefore the compensation capacitor Cthl
maintains a voltage value corresponding to the threshold volt-
age of the driving transistor applied to the first node N1 during
a compensation period of the driving transistor.

[0115] Meanwhile, the light emission portion DPXE of the
dummy pixel includes an organic light-emitting diode
OLEDd connected to the repair driver DPXCb. Similarly,
each of the plurality of pixels included in the pixel unit 101
includes an organic light-emitting diode OLED.

[0116] The organic light-emitting diode OLEDd includes
an anode connected to the repair driver DPXCb and a cathode
connected to the second power source voltage ELVSS.
[0117] The organic light-emitting diode includes an
organic emission layer which emits light corresponding to a
primary color. An example of a primary color may include
red, green, or blue, and a desired color may be displayed as a
spatial or temporal sum of primary colors.

[0118] The organic light-emitting diode OLED emits light
with luminance that corresponds to the driving current which
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depends on the data signal transmitted from the driving tran-
sistor M1 to thereby display an image.

[0119] Further, the display device according to the exem-
plary embodiment includes a dummy pixel that further
includes a repair driver DPXCb, and the repair driver DPXCb
includes a first repair transistor G1, a second repair transistor
G2, and a third repair transistor G3.

[0120] Inthedisplay device, the repair driver DPXCh is not
included in each of the plurality of pixels of the pixel unit 101.
[0121] The first repair transistor G1 includes a gate elec-
trode connected to the first repair control line GE1_L, a first
electrode connected to the third node N3, and a second elec-
trode connected to the repair line RL. The first repair transis-
tor G1 is turned on in responding to a pulse voltage of a
gate-on level of the first repair control signal GE1 transmitted
through the first repair control line GE1_L. Then, the first
repair transistor G1 transmits a driving current that depends
on the data voltage transmitted from the driving transistor M1
through the repair line RL. The repair line RL is electrically
connected to a pixel which has had a driving failure from
among the plurality of pixels included in the pixel unit 101,
and an electrical connection may be established by the laser
short. Thus, the driving current that depends on the data
voltage transmitted through the first repair transistor G1 ofthe
dummy pixel DPX is transmitted to an organic light-emitting
diode of the pixel having the driving failure through the repair
line RL and the organic light-emitting diode emits light with
a corresponding luminance.

[0122] Then, although a pixel has experienced a driving
failure, the organic light-emitting diode of the defective pixel
may emit light normally, thereby preventing luminance dete-
rioration of the entire display unit.

[0123] The first repair transistor G1 maintains the turned-
on state only during the light emission period of the display
unit, and the driving current is transmitted to the repair line
RL during this period so that the organic light-emitting diode
of the defective pixel in the pixel unit can emit light. This will
be described later in further detail in the description of driving
timing.

[0124] The second repair transistor G2 includes a gate elec-
trode connected to the second repair control line GE2_L, a
first electrode connected to the third node N3, and a second
electrode connected to the anode of the organic light-emitting
diode OLEDd of the dummy pixel. The second repair tran-
sistor G2 is turned-on in response to a pulse voltage of a
gate-on level of the second repair control signal GE2 trans-
mitted through the second repair control line GE2_L.. Then,
the second repair transistor G2 substantially simultaneously
performs initialization (or, reset) and compensation of a
threshold voltage of the driving transistors for each of the
plurality of pixels included in the pixel unit by using an
organic light-emitting diode capacitor Coled included in the
organic light-emitting diode OLEDd of the dummy pixel
connected to the second electrode of the second repair tran-
sistor G2.

[0125] When a defective pixel has experienced a driving
failure in the plurality of pixels included in the pixel unit, the
driving current should be transmitted to the defective pixel
using the repair line RL during the light emission period, and
therefore the pulse voltage of the repair control signal GE2 is
at a gate-off level and the second repair transistor G2 main-
tains a turned-off state.

[0126] The third repair transistor G3 includes a gate elec-
trode connected to the third repair control line GE3_L, a first
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electrode connected to the third node N3, and a second elec-
trode connected to the gate electrode terminal of the third
repair transistor G3. That is, the third repair transistor G3 has
a diode-connection structure so as to have the same charac-
teristics as the organic light-emitting diode. The third repair
transistor G3 is turned-on in response to a pulse voltage of a
gate-on level of the third repair control signal GE3 transmit-
ted through the third repair control line GE3_L. Then, a
driving current which depends on the data voltage flowing in
the driving transistor M1 connected to the third node N3 flows
through the turned-on third repair transistor G3 with the same
characteristics as a the organic light-emitting diode. Thus, the
voltage of an organic light-emitting diode of the previous
frame, applied to the repair line RL can be reset to a voltage of
an organic light-emitting diode that is going to emit light.
[0127] That is, for such a reset, the third repair control
signal GE3 is transmitted at a gate-on voltage level at the
same time as the first repair transistor G1 is turned-on, that is,
during a predetermined period at the initial stage of the light
emission period.

[0128] The transistors forming the dummy pixel DPX of
FIG. 3 may be PMOS transistors, but are not limited thereto.
The transistors may alternatively be formed as an NMOS
transistors.

[0129] A driving method and timing of the dummy pixel
PDX and the plurality of pixels included in the pixel unit 101
are shown in FIG. 4. The timing diagram of FIG. 4 will be
described in connection with the dummy pixel structure of
FIG. 3, and therefore the voltage level that turns on the PMOS
transistors of FIG. 3 is a low voltage level.

[0130] The circuit configuration of a general pixel is the
same as that of the dummy pixel excluding the repair driver
DPXCb of the dummy pixel, and therefore the operation for
each pixel is the same as that of the dummy pixel.

[0131] In the timing diagram of FIG. 4, the dummy pixel
102 is provided in a lower end of the pixel unit 101 as in FIG.
1. Therefore, timing diagrams illustrated may apply to vari-
ous exermplary embodiments.

[0132] Referring to FIG. 4, one frame period during which
one image is displayed in the display unit 10 includes an
on-bias period Po for improving a response waveform of a
plurality of pixels, a reset period Pr for resetting the driving
voltage of the organic light-emitting diode of each pixel, a
compensation period Pth for compensating for a threshold
voltage of the driving transistor of each pixel, a scan period Ps
for transmitting a data voltage to each pixel, and a light
emission period Pe for substantially simultaneous light emis-
sion of the plurality of pixels corresponding to the data volt-
age applied to the gate voltage of the driving transistors.

[0133] First, during the on-bias period Po, the first power
source voltage ELVDD and the second power source voltage
ELVSS are provided as high level voltages. In addition, the
plurality of scan signals S[1] to S[d] transmitted to the plu-
rality of pixels and the plurality of dummy pixels of the entire
display unit are applied with low level voltages. Here, the
scan signals S[1] to S[n] among the plurality of scan signals
are scan signals respectively transmitted to each pixel line of
the plurality of pixels that correspond to the pixel unit, and the
scan signal S[d] is a scan signal transmitted to the plurality of
dummy pixels that correspond to the dummy pixel unit pro-
vided in the lower end of the pixel unit. The scan signal S[d]
is a scan signal transmitted to the dummy pixels formed of at
least one line, like the dummy pixel unit of FIG. 1.
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[0134] 1In addition, during the on-bias period Po, the first
control signal GC is applied as a high level voltage, and the
plurality of data signals D[1] to D[m] transmitted to the
display unit are applied as a predetermined on-bias voltage
Von-bias.

[0135] During this period, the first repair control signal
GE1 and the third repair control signal GE3 are applied as
high level voltages and the second repair control signal GE2
is applied as a low level voltage in the plurality of dummy
pixels.

[0136] During the on-bias period Po, the plurality of pixels
and the plurality of dummy pixels of the entire display unit are
substantially simultaneously turned on according to the plu-
rality of scan signals S[1] to S[d]. Then, a voltage according
to the corresponding data signal among the plurality of data
signals D[1] to D[m] is applied to a gate electrode terminal of
the driving transistor M1, that is, the first node N1 in the
circuit diagram of FIG. 3 through the data line. During this
period, the plurality of data signals D[1] to D[m] are applied
as the predetermined bias voltage Von-bias, and therefore, the
gate electrodes of the driving transistors M1 of the entire
pixels of the display unit are applied with the on-bias voltage
Von-bias.

[0137] Since the gate electrodes of the driving transistors
M1 of all the pixels are applied with a specific voltage (i.e.,
the on-bias voltage Von-bias) in advance, the response wave-
form of the pixels can be improved. According to the imple-
mentation type, the on-bias period Po may be omitted.
[0138] While the respective pixels of the display unit are in
the turned-on state, the first power source voltage ELVDD is
applied as a low level voltage during the reset period Pr. In the
reset period Pr, the second power source voltage ELVSS is
applied as a high level voltage. Thus, no current flows toward
the organic light-emitting diode OLEDd from the driving
transistor M1, but a voltage of the third node N3 passes
through the turned-on driving transistor M1 and thus reaches
the low-level voltage of the first power source voltage
ELVDD. The third node N3 is a drain electrode terminal of the
driving transistor M1, and the path of the driving current
according to the image data signal is formed to the organic
light-emitting diode through the third node N3. Therefore, the
level of the driving current that depends on the image data
signal transmitted in the previous frame is reset by the low
level voltage of the first power source voltage ELVDD.
[0139] Inthecase of the plurality of dummy pixels, only the
second repair transistor G2 is turned on at this time due to the
second repair control signal GE2 applied as low level signal,
and therefore, the drain electrode terminal (i.e., third node
electrode) of the driving transistor of the dummy pixels is
reset by the low-level first power source voltage ELVDD, just
like the reset process for the plurality of pixels.

[0140] Next, during the compensation period Pth, the first
power source voltage and the second power source voltage
are applied ashigh level voltages while each of the plurality of
pixels of the display unit is turned on by a scan signal. In this
case, the first control signal GC is applied as a low-level
gate-on voltage. The compensation transistor M3 is turned on
with the first control signal GC. While the compensation
transistor M3 is turned on, the driving transistor M1 is diode-
connected and the threshold voltage of the driving transistor
M1 is transmitted to the first node N1. Accordingly, the
threshold voltage of the driving transistor M1 is stored in the
compensation capacitor Cthl. The threshold voltage of the
driving transistor M1 is thus removed from the calculation of
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the amount of driving current according to the input image
data signal, and therefore the threshold voltage characteristic
deviation of the driving transistor in each pixel can be elimi-
nated. That s, the threshold voltage of the driving transistor of
each pixel is compensated for during the compensation
period Pth.

[0141] Thus, the display device can display an image with
uniform luminance without regard to a deviation of the
threshold voltage caused due to the characteristics of the
driving transistor.

[0142] After the termination of the compensation period
Pth, the plurality of scan signals S[1] to S[d] are increased to
a high level. In addition, the first control signal GC is also
increased to a high level.

[0143] During the scan period Ps, the plurality of scan
signals S[1] to S[d] are sequentially transmitted to the plural-
ity of pixels of the corresponding pixel lines with a low-level
pulse voltage for each pixel line. The scan signal S[d] is also
transmitted as the low-level pulse voltage to each of the
plurality of dummy pixels at the lowest end of the dummy
pixel line.

[0144] Then, the switching transistor M2 of F1G. 3 is turned
on, and a data voltage Vdata that depends on the correspond-
ing data signal among the plurality of data signals D[1] to
D[m] is transmitted to the first electrode of the switching
transistor M2.

[0145] The data voltage Vdata that depends on the data
signal is transmitted to the second node N2 of each pixel and
then stored in the storage capacitor Cst1.

[0146] During the on-bias period Po, the reset period Pr, the
compensation period Pth, and the scan period Ps, the second
power source voltage ELVSS is applied as a high level volt-
age, and therefore the organic light-emitting diode of each
pixel and the organic light-emitting diode OLEDd of each
dummy pixel do not emit light.

[0147] The first and third repair control signals GE1 and
GES3 transmitted to the repair driver DPXCb of each dummy
pixel is applied as a high level voltage during the on-bias
period Po, the reset period Pr, the compensation period Pth,
and the scan period Ps, and the second repair control signal
GE2is applied as a low level voltage during the on-bias period
Po, the reset period Pr, the compensation period Pth, and the
scan period Ps.

[0148] Thus, the first repair transistor G1 of the repair
driver DPXCb of each dummy pixel maintains a turned-off
state during a non-light emission period (the on-bias period
Po, the reset period Pr, the compensation period Pth, and the
scan period Ps) so that a parasitic capacitor generated due to
a laser short connection during resetting of the dummy pixel
circuit and the threshold voltage compensation of the driving
transistor can be separated.

[0149] In addition, the third repair transistor G3 of the
repair driver DPXCb also maintains a turned-off state during
the non-light emission period.

[0150] In addition, during the non-light emission period,
the second repair transistor G2 of the repair driver DPXCb
maintains a turned-on state to perform initialization, reset,
and threshold voltage compensation in the same way as that
of a typical pixel by using the capacitor Coled of the organic
light-emitting diode.

[0151] However, during the non-light emission period, the
second power source voltage ELVSS is applied as a high level
voltage to the cathode of the organic light-emitting diode
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OLEDd of the dummy pixel so that no current flow is gener-
ated toward the organic light-emitting diode.

[0152] Moreover, during the light emission period Pe, the
first power source voltage ELVDD is applied as a high level
voltage and the second power source voltage ELVSS is
applied as a low level voltage.

[0153] Then, a current path is formed from the first power
source voltage ELVDD to the organic light-emitting diode
OLED, and the amount of driving current flowing through the
current path corresponds to a data voltage that depends on the
image data signal stored in the storage capacitor Cstl during
the light emission period Pe.

[0154] The organic light-emitting diode OLED of each
pixel emits light with luminance that corresponds to the driv-
ing current.

[0155] Thelightemission period Peis performed across the
plurality of pixels of the display unit 10, and therefore the
plurality of pixels substantially simultaneously emit light
with a luminance corresponding to display an image.

[0156] During the light emission period Pe, the second and
third repair control signals GE2 and GE3 transmitted to the
repair driver DPXCb of each of the plurality of dummy pixels
are applied as high level voltages and the first repair control
signal GE1 is applied as a low level voltage.

[0157] Thus, during the light emission period Pel, the sec-
ond repair transistor G2 maintains a turned-off state so that a
driving current can be prevented from flowing to the organic
light-emitting diode OLEDd of the dummy pixel, thereby
preventing the organic light-emitting diode OLEDd from
emitting light.

[0158] In addition, the third repair transistor G3 of the
repair driver DPXCb of each dummy pixel maintains a
turned-off state during the light emission period Pe. However,
the third repair control signal GE3 is transmitted as a low level
voltage during a period from a time t1 to a time t2 before the
start of the light emission period Pe. Thus, the third repair
transistor G3 is turned on during the period from t1 to t2. That
is, the third repair transistor G3 is turned on together with the
first repair transistor G1 before the light emission period Pe,
and the gate electrode is diode-connected. Thus, the driving
voltage of an organic light-emitting diode of the previous
frame stored in the repair line RL is initialized to the driving
voltage of an organic light-emitting diode that is going to emit
light. That is, when the third repair transistor G3 is turned on,
a current flowing in the driving transistor M1 flows with the
same characteristics of an organic light-emitting diode
through the third repair transistor G3 so that the repair line RL
may be initialized to the same voltage of the organic light-
emitting diode of the light emission period.

[0159] Meanwhile, during the light emission period Pe, the
first repair transistor G1 of the repair driver DPXCb of each
dummy pixel is in the turned-on state and thus a driving
current is transmitted to a light emission portion, that is, an
organic light-emitting diode of a defective pixel having a
driving failure among the plurality of pixels included in the
pixel unit 101, through the repair line RL. Then, light can be
emitted even through a pixel has experienced a driving fail-
ure, thereby preventing deterioration of luminance unifor-
mity over than entire display unit.

[0160] FIG. 5 is a circuit diagram of a dummy pixel struc-
ture of a display device according to another exemplary
embodiment.
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[0161] A dummy pixel PDX1 according to the exemplary
embodiment of F1G. 5 is formed of a driving circuit DPX1_C
and a light emission portion DPX1_E of the dummy pixel.
[0162] The driving circuit DPX1_C of the dummy pixel is
connected with a repair line RL by a laser short when a
defective pixel is detected in the pixel unit 101 of the display
unit and is thus electrically connected with the light emission
portion of the defective pixel.

[0163] In addition, the driving circuit DPX1_C of the
dummy pixel may be formed of a first driver, that is, a light
emission driver DPX1_Caanda second driver, that is, a repair
driver DPXc¢_Cb.

[0164] The light emission driver DPX1_Ca is a circuit that
generates and transmits a driving current of a data voltage for
light emission by activating the corresponding dummy pixel
DPX1.

[0165] In addition, when a defective pixel is generated in
the pixel unit 101, the repair driver DPX1_Cb is a circuit that
compensates for a failure of the defective pixel by being
connected with the repair line by a laser short in the corre-
sponding dummy pixel DPX1.

[0166] In the display device according to the exemplary
embodiment, the structure of each of the plurality of pixels
included in the pixel unit 101 is not illustrated, but each of the
plurality of pixels may have the same structure as the dummy
pixel DPX1, excluding the repair driver DPX1_Cb. That is,
each of the plurality of pixels forming the pixel unit to display
an image according to an image signal has a structure in
which the light emission driver DPX1_Ca and the light emis-
sion portion DPX1_E of the dummy pixel DPX1 are con-
nected with each other.

[0167] InFIG. 5, the structure of the repair driver DPX1_
Cb and the light emission portion DPX1_E of the dummy
pixel DPX1 is the same as that of FIG. 3, and therefore no
further description thereof will be provided.

[0168] InFIG.S5, the light emission driver DPX1_Ca ofthe
dummy pixel DPX1 will be described.

[0169] Referring to FIG. 5, the light emission driver
DPX1_Ca of the dummy pixel DPX1 includes a driving tran-
sistor A1, aswitching transistor A2, a compensation transistor
A3, a relay transistor A4, a sustain transistor A5, a storage
capacitor Cst2, a sustain capacitor Chold, and a compensation
capacitor Cth2.

[0170] The driving transistor Al includes a gate electrode
connected to a first node Q1, a first electrode connected to the
first power source voltage ELVDD, and a second electrode
connected to a third node Q3. The driving transistor Al gen-
erates the corresponding driving current according to a data
voltage that depends on an image data signal transmitted to
the first node Q1 and transmits the driving current to an
organic light-emitting diode of the light emission portion.
[0171] The switching transistor A2 includes a gate elec-
trode connected to the corresponding scan line Sd among the
plurality of scan lines, a first electrode connected to the cor-
responding data line Di among the plurality of data lines, and
a second electrode connected to a fourth node Q4.

[0172] The switching transistor A2 is turned on by the scan
signal S[d] having a pulse voltage of a gate-on level transmit-
ted through the scan line Sd and transmits a data voltage DJ[i]
that depends on the image data signal transmitted through the
data line Di to the fourth node Q4. The fourth node Q4 is
connected with the first electrode of the sustain capacitor
Chold, and a second electrode of the sustain capacitor Chold
is connected with a voltage supply line applying a predeter-
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mined reference voltage Vref. Thus, the sustain capacitor
Chold stores a voltage value according to a difference
between the data voltage DJi] transmitted to the fourth node
Q4 and the reference voltage Vref to thereby perform the
function of sustaining the data voltage D[i] according to the
image data signal transmitted through the data line Di.
[0173] The relay transistor A4 includes a gate electrode
connected to a second control line GWL, a first electrode
connected to the fourth node Q4, and a second electrode
connected to the second node Q2. The relay transistor A4 is
turned on by a second control signal GW having a pulse
voltage of a gate-on level transmitted through the second
control line GWL and transmits the data voltage D[i] applied
to the fourth node Q4 and maintained therein to the second
node Q2.

[0174] The second node Q2 is connected with the first
electrode of the storage capacitor Cst2, and a second elec-
trode of the storage capacitor Cst2 is connected to the first
power source voltage ELVDD. Thus, the storage capacitor
Cst2 stores a voltage value according to a difference between
the data voltage DJi] transmitted to the second node Q2 and
the first power source voltage ELVDD during a predeter-
mined period to thereby maintain the data voltage D[i] for a
predetermined period.

[0175] Meanwhile, the compensation transistor A3
includes a gate electrode connected to a first control line
GCL, a first electrode connected to the first node Q1, and a
second electrode connected to the third node Q3.

[0176] The compensation transistor A3 is turned on by the
first control signal GC having a pulse voltage of a gate-on
level transmitted through the first control line GCL and diode-
connects the gate electrode of the driving transistor A1 and
the second electrode thereof. Thus, in the equation for calcu-
lating the amount of driving current that depends on the data
voltage applied to the gate electrode terminal of the driving
transistor M1, the threshold voltage of the driving transistor is
removed to eliminate and compensate for a threshold voltage
deviation of the driving transistors of the pixels included in
the display unit.

[0177] The compensation capacitor Cth2 includes a first
electrode connected to the first node Q1 and a second elec-
trode connected to the second node Q2. Since the compensa-
tion capacitor Cth2 sustains a voltage difference at lateral
ends thereof, a voltage value which depends on the threshold
voltage of the driving transistor applied to the first node Q1 is
maintained during a compensation period of the driving tran-
sistor.

[0178] Moreover, the sustain transistor A5 includes a gate
electrode connected to the first control line GCL, a first elec-
trode connected to the corresponding data line Di among the
plurality of datalines, and a second electrode connected to the
second node Q2.

[0179] The sustain transistor A5 is substantially simulta-
neously turned on with the compensation transistor A3 by the
first control signal GC having a pulse voltage of a gate-on
voltage transmitted through the first control line GCL. The
sustain transistor A5 maintains a voltage of the second node
N2 by applying a predetermined voltage through the data line
Di.

[0180] The transistors forming the dummy pixel DPX1 of
FIG. 5 are PMOS transistors, but are not limited thereto. The
transistors may alternatively be formed as NMOS transistors.
[0181] A driving diagram for a display unit including the
plurality of dummy pixels DPX1 having the circuit structure
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of FIG. 5 and a plurality of pixels formed of the circuit
structure of the dummy pixel DPX1, excluding the repair
driver DPX1 Cb, is as shown in FIG. 6.

[0182] Referring to the timing diagram of FIG. 6, one frame
period for displaying one image in the display unit 10
includes a reset period Prl including of a first reset period
Prl_1 and a second reset period Prl_2, a compensation
period Pth1 for compensating a threshold voltage of the driv-
ing transistor of each pixel, a transmission period Pt for trans-
mitting a data voltage according to the corresponding image
data signal transmitted from a previous frame (hereinafter,
referred to as a previous frame data voltage) to the second
node Q2 for light emission, a scan period Ps1 for transmitting
a data voltage corresponding to the present frame (hereinaf-
ter, referred to as a present frame data voltage) to each of the
plurality of pixels, and a light emission period Pel for sub-
stantially simultaneous light emission of the plurality of pix-
els with a driving current that depends on the previous frame
data voltage.

[0183] A driving method according to the exemplary
embodiment of F1G. 6 performs each driving step by control-
ling the level of a power source voltage and controls the
entirety of the pixels to substantially simultaneously emit
light. In addition, according to the driving method, a data
voltage according to an image data signal of the correspond-
ing frame is programmed at substantially the same time as the
light emission of each pixel. That is, scanning and light emis-
sion operations may be substantially simultaneously per-
formed in one pixel.

[0184] In further detail, during the first reset period Prl_1
of the reset period Prl, the first power source voltage ELVDD
is applied as a low level voltage and the second power source
voltage ELVSS is applied as a high level voltage. In this case,
the first control signal GC is applied as a low-level gate-on
voltage.

[0185] The compensation transistor A3 and the sustain
transistor A5 are turned on by the first control signal GC.
While the compensation transistor A3 is turned on, the gate
electrode and the second electrode of the driving transistor Al
are connected to each other.

[0186] While the sustain transistor A5 is turned on, a volt-
age applied to the corresponding data line Di is transmitted to
the second node Q2. In this case, a predetermined off-bias
voltage Voft-bias is applied to the data line Di and the voltage
of the second node Q2 is reset to the off-bias voltage Voff-
bias. The value of the predetermined off-bias voltage Voff-
bias may be a predetermined low-level voltage, but is not
limited thereto. The entirety of the pixels of the display unit
10 apply the off-bias voltage to the second node Q2 during the
first reset period Prl, and therefore a voltage value corre-
sponding to the data voltage stored in the storage capacitor
Cst2 connected to the second node Q2 for light emission in
the previous frame is reset.

[0187] When the voltage of the second node Q2 is reset to
the off-bias voltage Voff-bias, the voltage of the first node Q1
is altered corresponding to voltage variation of the second
node Q2 due to coupling by the compensation capacitor Cth2.
Then, the driving transistor A1 may be turned on. Accord-
ingly, current flow from the first power source voltage
ELVDD toward the third node Q3 such that the voltage of the
third node Q3 is decreased. That is, the anode voltage of the
organic light-emitting diode OLEDd is reset to a low-level
voltage.
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[0188] Such a resetting can be performed in the dummy
pixel DPX1 because the second repair control signal GE2 is
transmitted as a low-level voltage during the reset period Prl
and thus the second repair transistor G2 of the repair driver
DPX1_Cb can be turned on and accordingly a connection
path may be formed with the anode of the organic light-
emitting diode OLEDd from the third node Q3.

[0189] Inaddition, during the second reset period Prl1_2 of
the reset period Prl, the first power source voltage ELVDD is
applied while being maintained at a low-level voltage and the
second power source voltage is altered from to a low level
from a high level. In this case, the second control signal GC is
changed to a gate-off voltage which is a high level voltage and
then applied. Thus, in accordance with the gate-off voltage of
the second control signal GC, the compensation transistor A3
and the sustain transistor A5 are turned off. As the second
power source voltage ELVSS is altered to the low level volt-
age, the voltage of the third node Q3 is reset to a further lower
voltage due to coupling by the capacitor Coled of the organic
light-emitting diode OLEDd.

[0190] During the compensation period Pthl, the first
power source voltage ELVDD and the second power source
voltage ELVSS are applied as high level voltages. In this case,
the first control signal GC is applied as a low-level gate-on
voltage. The compensation transistor A3 and the sustain tran-
sistor A5 are turned on by the first control signal GC. In this
case, a predetermined sustain voltage may be applied to the
data line Di. The sustain voltage may be the same as or similar
to the off-bias voltage Voff-bias. As the sustain transistor A5
is turned on, a sustain voltage is applied to the second node
Q2. As the compensation transistor A3 is turned on, the driv-
ing transistor Al is diode-connected and a threshold voltage
of the driving transistor A1 is transmitted to the first node Q1.
Accordingly, a voltage corresponding to the threshold voltage
of the driving transistor Al is stored in the compensation
capacitor Cth2 and thus the threshold voltage of the driving
transistor A1 is compensated for. In this case, since the second
power source voltage ELVSS is applied as a high-level volt-
age, the organic light-emitting diode OLEDd does not emit
light.

[0191] In addition, during the transmission period Pt, the
first power source voltage ELVDD and the second power
source voltage ELVSS are applied as high level voltages. In
this case, the second control signal GW is applied as a low-
level gate-on voltage. The relay transistor A4 is turned on by
the second control signal GW. As the relay transistor A4 is
turned on, the fourth node Q4 and the second node Q2 are
connected and a voltage stored in the sustain capacitor Chold
is transmitted to the second node Q2. A data voltage applied
from the previous frame is stored in the sustain capacitor
Chold. That is, the data voltage applied from the previous
frame is transmitted to the second node Q2. As the data
voltage is transmitted to the second node Q2, the voltage of
the first node Q1 is altered in accordance with the fluctuation
of the voltage of the second node Q2 to the data voltage due
to coupling by the compensation capacitor Cth2. That is, the
data voltage corresponding to the previous frame is applied to
the first node Q1.

[0192] After transmission of the data voltage of the previ-
ous frame to the second node 32, the second control signal
GW 1is increased to a high-level gate-off voltage and then
applied, and the connection between the fourth node Q4 and
the second node Q2 is disconnected.
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[0193] During the scan period Ps1, a plurality of scan sig-
nals S[1] to S[d] of a low-level gate-on voltage are sequen-
tially applied to the respective corresponding scan lines, and
a plurality of data voltages D[1] to D[m] are applied corre-
spondingly. Here, the plurality of data voltages D[1] to D[m]
are data voltages that depend on an image data signal corre-
sponding to the present frame.

[0194] Inthe case of the dummy pixel of FIG. 5, the switch-
ing transistor A2 is turned on by the scan signal S[d] of the
gate-on voltage, and the data voltage D[i] applied to the data
line Di is transmitted to the fourth node Q4 through the
turned-on switching transistor A2. Accordingly, the data volt-
age D[i] is stored in the sustain capacitor Chold. The data
voltage D[i] stored in the sustain capacitor Chold is used for
light emission of the next frame.

[0195] Since a predetermined reference voltage Vref is
applied to the second electrode of the sustain capacitor Chold,
the sustain capacitor Chold stores and maintains a data volt-
age of the present frame by storing a voltage value according
to a voltage difference applied to lateral electrodes thereof.
Referring to FIG. 6, the predetermined reference voltage Vref
may be set to a low-level voltage.

[0196] Inaddition, duringthe light emission period Pel, the
second power source voltage ELVSS is altered to a low-level
voltage and is then applied while the first power source volt-
age ELVDD is applied as a high-level voltage. When the
second power source voltage ELVSS is applied as the low
level voltage, the driving transistor Al is turned on and a
driving current flows to the organic light-emitting diode
OLEDd from the first power source voltage ELVDD. The
driving current flowing to the organic light-emitting diode
OLEDd corresponds to the data voltage of the previous frame
applied to the first node Q1. Then, the organic light-emitting
diode OLEDd emits light corresponding to the driving cur-
rent. During the light emission period Pel, the plurality of
pixels of the display unit 10 substantially simultaneously emit
light.

[0197] Referring to FIG. 6, the length of the light emission
period Pel may be longer than the length of the scan period
Psl1. The length of the light emission period Pel may be
controlled by controlling the time during which the second
power source voltage ELVSS is applied as a low level voltage
in one frame.

[0198] In this case, the light emission period Pel and the
scan period Ps1 may overlap in time. That is, the light emis-
sion period Pel and the scan period Ps1 may be partially or
wholly overlapped with each other in time by controlling the
length of the light emission period Pel.

[0199] In the driving method of FIG. 6, a driving timing of
first to third repair control signals GE1 to GE3 for each period
is the same as that of FIG. 4.

[0200] Inaddition, corresponding to the first to third repair
control signals GE1 to GE3, the roles and functions of the first
to third repair transistors G1 to G3 of the repair driver DPX1_
Cb of each dummy pixel are the same as shown in FIG. 4.
[0201] That is, during the periods Prl1, Pthl, and Pt before
the light emission period Pel, the first and third repair control
signals GE1 and GE3 transmitted to the repair driver DPX1_
Cb of each of the plurality of dummy pixels are applied as
high level voltages, and the second repair control signal GE2
is applied as a low level voltage.

[0202] Inaddition, duringthe light emission period Pel, the
second and third repair control signals GE2 and Ge3 are
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applied as high level voltages and the first repair control
signal GE1 is applied as a low level voltage.

[0203] Thus, during the light emission period Pel, the sec-
ond repair transistor G2 is maintained in the turn-off state so
that a driving current can be prevented from flowing to the
organic light-emitting diode OLEDd of the dummy pixel,
thereby preventing the organic light-emitting diode OLEDd
from emitting light.

[0204] Meanwhile, the third repair control signal GE3 is
transmitted as a low level voltage during a period from a time
13 to atime t4 before the start of the light emission period Pel.
In addition, the third repair transistor G3 is turned on during
the period from the time t3 to the time t4. The third repair
transistor G3 diode-connects the gate electrode thereof to
initialize a driving voltage of an organic light-emitting diode
of the previous frame stored in the repair line RL to a driving
voltage of an organic light-emitting diode that is going to emit
light.

[0205] During the light emission period Pel, the first repair
transistor G1 of the repair driver DPX1-Cb of each dummy
pixel is turned on and a driving current is transmitted to a light
emission portion, that is, an organic light-emitting diode of a
defective pixel among the plurality of pixels included in the
pixel unit 101 through the repair line RL electrically con-
nected by a laser short such that the defective pixel can be
driven as a normal pixel.

[0206] FIG. 7 is a circuit diagram of a dummy pixel struc-
ture of a display device according to another exemplary
embodiment.

[0207] Like the dummy pixels of the above-described
exemplary embodiments, a dummy pixel DPX2 according to
the exemplary embodiment of FIG. 7 is formed of a driving
circuit DPX2_C and a light emission portion DPX2_FE.
[0208] The driving circuit DPX2_C of the dummy pixel is
formed of a light emission driver DPX2_Ca and a repair
driver DPX2_Cb. Since only the structure of the light emis-
sion driver DPX2_Ca is different from the dummy pixels of
the above-described exemplary embodiments, the structure
of the light emission driver DPX2_Ca of the dummy pixel
DPX2 will be described hereinafter.

[0209] Referring to FIG. 7, the light emission driver
DPX2_Ca of'the dummy pixel DPX2 includes a driving tran-
sistor B1, a switching transistor B2, compensation transistor
B3, a relay transistor B4, a sustain transistor B5, a storage
capacitor Cst3, and a sustain capacitor Chold.

[0210] The driving transistor B1 includes a gate electrode
connected to a first node W1, a first electrode connected to a
first power source voltage ELVDD, and a second electrode
connected to a third node W3. The driving transistor B1
generates a driving current corresponding to a data voltage
that depends on an image data signal transmitted to the first
node W1 and transmits the driving current to an organic
light-emitting diode OLEDd of a light emission portion.
[0211] The switching transistor B2 includes a gate elec-
trode connected to the corresponding scan line Sd among the
plurality of scan lines, a first electrode connected to a power
supply which supplies a predetermined reference voltage
Vref, and a second electrode connected to a fourth node W4.
[0212] The switching transistor B2 is turned on by a scan
signal S[d] having a pulse voltage of a gate-on level transmit-
ted through the scan line Sd and transmits the predetermined
reference voltage Vrefto the fourth node W4. The fourth node
W4 is connected with a first electrode of the sustain capacitor
Chold, and a second electrode of the sustain capacitor Chold
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is connected to a data line Di. Thus, the sustain capacitor
Chold stores a voltage that depends on a voltage difference
between a data voltage D[i] that depends the corresponding
image data signal supplied through the data line Di and the
reference voltage Vref transmitted to the fourth node W4 and
thus maintains the data voltage DJi].

[0213] The relay transistor B4 includes a gate electrode
connected to a second control line GWL, a first electrode
connected to the fourth node W4, and a second electrode
connected to the second node W2. The relay transistor B4 is
turned on by a second control signal GW of a gate-on voltage
transmitted through the second control line GWL and trans-
mits the data voltage DJi] stored in the sustain capacitor
Chold to the second node W2.

[0214] A first electrode of the storage capacitor Cst3 is
connected to the second node W2, and a second electrode of
the storage capacitor Cst3 is connected to the first node W1.
Thus, a voltage applied to the first node W1 is altered corre-
sponding to voltage variation of the second node W2 due to
coupling of the storage capacitor Cst3.

[0215] The sustain transistor BS includes a gate electrode
connected to a third control line GSL, a first electrode con-
nected to the first power source voltage ELVDD, and a second
electrode connected to the second node W2.

[0216] The sustain transistor BS is turned on by a third
control signal GS having a pulse voltage of a gate-on level
transmitted through the third control line GSL and transmits
the first power source voltage ELVDD to the second node W2.
[0217] Meanwhile, the compensation transistor B3
includes a gate electrode connected to the first control line
GCL, a first electrode connected to the first node W1, and a
second electrode connected to the third node W3.

[0218] The compensation transistor B3 is turned on by the
first control signal GC having a pulse voltage of a gate-on
level transmitted through the first control line GCL and diode-
connects the gate electrode and the second electrode of the
driving transistor B 1. Thus, in the equation for calculating the
amount of driving current that depends on the data voltage
applied to a gate electrode terminal of the driving transistor
B1, a threshold voltage of the driving transistor is removed to
eliminate and compensate for a threshold voltage deviation of
the driving transistor for each of the pixels included in the
display unit.

[0219] Thetype ofthe transistors forming the dummy pixel
DPX2 of FIG. 7 may be PMOS transistors, but are not limited
thereto. The transistors may be formed as NMOS transistors.
[0220] FIG. 8 shows a driving diagram of a display unit
including the plurality of dummy pixels DPX2 having the
circuit structure of FIG. 7 and a plurality of typical pixels
formed of a circuit structure of the dummy pixel DPX2,
excluding the repair driver DPX2_Ch.

[0221] Referring to the timing diagram of FIG. 8, one frame
period during which one image is displayed in a display unit
10 includes a reset period Pr2, a compensation period Pth2 for
compensating for a threshold voltage of the driving transistor
of each pixel, a transmission period Ptl for transmitting the
data voltage of the previous frame to the second node W2, a
scan period Ps2 for transmitting the data voltage of the
present frame to each of the plurality of pixels, a light emis-
sion period Pe2 during which the plurality of pixels substan-
tially simultaneously emit light according to the driving cur-
rent that depends on the data voltage of the previous frame,
and a bias period Poff during which a response waveform of
each pixel is improved.
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[0222] During the reset period Pr2 from a time t5 to a time
t6, the first power source voltage ELVDD is applied as a low
level voltage and the second power source voltage ELVSS is
applied as a high level voltage. During this period, the third
control signal GS is transmitted as a low-level gate-on voltage
and thus the sustain transistor B5 is turned on. Thus, a low-
level first power source voltage ELVDD is applied to the
second node W2. The variation of the voltage applied to the
second node W2 changes the voltage of the first node W1 due
to coupling of the storage capacitor Cst3. Thus, the driving
transistor B1 is turned on and a current flows toward the third
node W3 from the first power source voltage ELVDD. Then,
the voltage of the third node W3 is decreased to the low level
voltage of the first power source voltage ELVDD. That is, an
anode voltage of an organic light-emitting diode OLED is
reset to a low level voltage.

[0223] At the time t6, the first control signal GC is
decreased to a low level from a high level, and then main-
tained at the low level during the compensation period Pth2.
[0224] During this period, the first power source voltage
ELVDD and the second power source voltage ELVSS are
applied as high level voltages.

[0225] The compensation transistor B3 is turned on by the
first control signal GC. While the compensation transistor B3
is turned on, the driving transistor B1 is diode-connected and
the threshold voltage of the driving transistor B1 is applied to
the first node W1. Accordingly, a voltage corresponding to the
threshold voltage of the driving transistor B1 is stored in the
storage capacitor Cst3. That is, the threshold voltage of the
driving transistor B1 is compensated for.

[0226] Meanwhile, while the threshold voltage of the driv-
ing transistor is being compensated for, the third control
signal GS is increased to high level from low level at a time t8
and maintains the high-level pulse voltage until a time t9.
[0227] During a period from the time t8 to time t9, the
sustain transistor B5 is turned off in accordance with the third
control signal GS. In addition, during the transmission period
Pt1 within the period from the time t8 to the time 19, the
second control signal GW is transmitted as a low-level gate-
on voltage.

[0228] The relay transistor B4 is turned on by the second
control signal GW of the gate-on voltage. As the relay tran-
sistor B4 1s turned on, the fourth node W4 and the second
node W2 are connected, and the data voltage of the previous
frame, stored in the sustain capacitor Chold is transmitted to
the second node W2. As the data voltage of the previous frame
is transmitted to the second node W2, the voltage of the
second node W2 is altered by the voltage stored in the second
node W2 due to coupling of the storage capacitor Cst3. In this
case, since the second power source voltage ELVSS is applied
as a high level voltage, the organic light-emitting diode
OLEDd does not emit light.

[0229] During the scan period Ps2, a plurality of scan sig-
nals S[1] to S[d] of a gate-on voltage are sequentially applied
to the plurality of scan lines, and a plurality of data voltages
D[1] to D[m] are applied correspondingly. The switching
transistor B2 is turned on by the scan signal S[d] of the
gate-on voltage, and a predetermined reference voltage Vref
is applied to the fourth node W4 through the turn-on switch-
ing transistor B2.

[0230] During this period, a data voltage DJi] of the present
frame is applied to the second electrode of the sustain capaci-
tor Chold through the data line Di. Since the first electrode of
the sustain capacitor Chold is connected to the fourth node
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W4, the sustain capacitor Chold stores a voltage correspond-
ing to a difference between the voltages applied to lateral
electrodes thereof during the scan period Ps2.

[0231] In this case, since the voltage corresponds to a dif-
ference between the data voltage DJ[i] of the present frame and
the reference voltage Vref, the sustain capacitor Chold holds
a data voltage according to an image data signal correspond-
ing to the present frame in each pixel.

[0232] The data voltage of the present frame, programmed
to the sustain capacitor Chold is used for light emission of the
next frame.

[0233] The light emission period Pe2 is set to a time period
during which the second power source voltage ELVSS is
altered to a low level voltage and then applied while the first
power source voltage ELVDD is applied as a high level volt-
age. When the second power source voltage ELVSS is applied
as a low level voltage, the driving transistor B1 is turned off
and a driving current flows to the organic light-emitting diode
OLEDd from the first power source voltage ELVDD. The
driving current flowing to the organic light-emitting diode
OLEDd corresponds to the data voltage of the previous frame,
reflected by the voltage of the first node W1. An organic
light-emitting diode emits light corresponding to the driving
current. Here, each organic light-emitting diode in each ofthe
plurality of pixels included in the pixel unit emits light during
the light emission period Pe2, and as in the previous exem-
plary embodiment, the organic light-emitting diode OLED,
which is a light emission element for each of the plurality of
dummy pixels included in the dummy pixel unit does not emit
light during the light emission period Pe2. During the light
emission period Pe2, the plurality of pixels (typical pixels) of
the pixel unit substantially simultaneously emit light.

[0234] During the bias period Poff, the first power source
voltage ELVDD is applied as a low level voltage and the
second power source voltage ELVSS is applied as a high level
voltage. During this period, the first control signal GC is
applied as a low level voltage and the third control signal GS
is applied as a high level voltage. The compensation transistor
B3 is turned on by the first control signal GC and the sustain
transistor B5 is turned off by the third control signal GS.
[0235] Accordingly, the voltage of the second electrode of
the driving transistor B1, that is, the voltage of the third node
W3 is applied as a low-level voltage of the first power source
voltage ELVDD by the compensation transistor B3 so that the
response waveform of the pixel can be improved. The bias
period Poff may be omitted as necessary.

[0236] In the timing diagram of FIG. 8, the level of a pulse
voltage of each of the first to third repair control signals GE 1
to GE3 applied to the repair driver DPX2_Cb of the dummy
pixel DPX2 is illustrated. The timing of each of the first to
third repair control signals GE1 to GE3 in timing diagram of
FIG. 8 is the same as the corresponding timing in the timing
diagrams of FIG. 4 and FIG. 6. In addition, roles and func-
tions of the first to third repair transistors G1 to G3 of the
repair driver DPX2_Cb of the dummy pixel are the same as
those described in the previous exemplary embodiments, and
therefore no further description will be provided.

[0237] Meanwhile, at least one of a plurality of transistors
included the dummy pixels DPX, DPX1, and DPX2 and a
plurality of typical pixels in the pixel unit may be an oxide
thin film transistor (TFT) having a semiconductor formed of
an oxide semiconductor.

[0238] The oxide semiconductor may include at least one
of oxides based on titanium (Ti), hafnium (Hf), zirconium
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(Zr), aluminum (Al), tantalum (Ta), germanium (Ge), zinc
(Zn), gallium (Ga), tin (Sn), or indium (In) and complex
oxides thereof, such as zinc oxide (ZnQ), indium-gallium-
zine oxide (InGaZnO4), indium-zinc oxide (Zn—In—0),
zinc-tin oxide (Zn—Sn—0), indium-gallium oxide (In—
Ga—0), indium-tin oxide (In—Sn—O), indium-zirconium
oxide (In—Zr—0), indium-zirconium-zinc oxide (In—Zr—
Zn—0), indium-zirconium-tin oxide (In—Zr—Sn—0),
indium-zirconium-gallium oxide (In—7Zr—Ga—), indium-
aluminum oxide (In—Al—0), indium-zinc-aluminum oxide
(In—Zn—Al1—0), indium-tin-aluminum oxide (In—Sn—
Al—0), indium-aluminum-gallium oxide (In—Al—Ga—
0), indium-talaum oxide (In—Ta—QO), indium-tantalum-
zinc oxide (In—Ta—Zn—O0), indium-tantalum-tin oxide
(In—Ta—Sn—0), indium-tantalum-gallium oxide (In—
Ta—Ga—O0), indium-germanium oxide (In—Ge—O0),
indium-germanium-zinc oxide (In—Ge—Z7n—0), indium-
germanium-tin oxide (In—Ge—Sn—O), indium-germa-
nium-gallium oxide (In—Ge—Ga—O0), titanium-indium-
zinc oxide (Ti—In—Zn—0), and hafnium-indium-zinc
oxide (Hf—In—7n—0).

[0239] The semiconductor layer includes a channel area in
which impurities are not doped and a source/drain area in
which impurities are doped at both sides of the channel area.
Here, such impurities are selected according to the kind of a
thin film transistor used and may be an N-type impurity or a
P-type impurity.

[0240] When a semiconductor layer is formed with an
oxide semiconductor, in order to protect the oxide semicon-
ductor from the environment such as exposure to a high
temperature, a separate protection layer may be added.
[0241] Inaddition, an organic emission layer of the organic
light-emitting diode OLED may be formed of low polymer
organic material or a high polymer organic material such as
poly 3,4-ethylenedioxythiophene (PEDOT). Further, the
organic emission layer may be formed with a multilayer
including at least one of an emission layer, a hole injection
layer (HIL), a hole transporting layer (HTL), an electron
transporting laver (ETL), and an electron injection layer
(FIL). When the organic emission layer includes each of an
emission layer, an HIL, an HTL, an ETL, and an EIL, the HIL
is disposed on a pixel electrode, which is a positive electrode,
and the HTL, the emission layer, the ETL, and the EIL are
sequentially stacked thereon.

[0242] The organic emission layer may include a red
organic emission layer that emits a red color, a green organic
emission layer that emits a green color, and a blue organic
emission layer that emits a blue color, and the red organic
emission layer, the green organic emission layer, and the blue
organic emission layer are formed as ared pixel, a green pixel,
and a blue pixel, respectively, to embody a color image.
[0243] Further, the organic emission layer stacks of the red
organic emission layer, the green organic emission layer, and
the blue organic emission layer as a red pixel, a green pixel,
and a blue pixel and form a red color filter, a green color filter,
and a blue color filter on a pixel basis, thereby embodying a
color image. In another example, by forming a white organic
emission layer that emits white for each of a red pixel, a green
pixel, and ablue pixel and by forming a red color filter, agreen
color filter, and a blue color filter on a pixel basis, a color
image may be embodied. When a color image is embodied
using a white organic emission layer and a color filter, a
deposition mask for depositing a red organic emission layer,
a green organic emission layer, and a blue organic emission
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layer at respective individual pixel, i.e., a red pixel, a green
pixel, and a blue pixel may not be used.

[0244] Thewhite organic emission layer that is described in
another example may be formed in one organic emission
layer and includes a configuration that may emit white by
stacking a plurality of organic emission layers. For example,
the white organic emission layer may include a configuration
that may emit white by combining at least one yellow organic
emission layer and at least one blue organic emission layer, a
configuration that may emit white by combining at least one
cyan organic emission layer and at least one red organic
emission layer, and a configuration that may emit white by
combining at least one magenta organic emission layer and at
least one green organic emission layer.

[0245] While the described technology has been described
in connection with what is presently considered to be practi-
cal exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
ofthe appended claims. Therefore, those skilled in the art will
understand that various modifications and equivalent other
embodiments of the described technology are possible. Con-
sequently, the true technical protective scope of the described
technology must be determined based on the technical spirit
of the appending claims.

What is claimed is:

1. A display device comprising:

a plurality of pixels, each pixel including 1) a driver con-
figured to generate a driving current according to an
input image data signal and ii) a light emission portion
comprising an organic light-emitting diode configured
to emit light according to the driving current; and

at least one dummy pixel electrically connected to a repair
line that is electrically connected to the light emission
portion of at least one first pixel among the pixels,

wherein the dummy pixel comprises:

a dummy pixel driver having the same structure as the
driver of each of the pixels and configured to generate
a driving current;

a dummy pixel light emission portion comprising an
organic light-emitting diode; and

arepair driver configured to transmit the driving current
through the repair line when the driver ofthe first pixel
has failed.

2. The display device of claim 1, wherein the repair driver

further comprises:

a first repair transistor configured to be turned on during a
light emission period of the pixels to electrically connect
the dummy pixel driver to the repair line;

a second repair transistor provided between the dummy
pixel driver and the dummy pixel light emission portion
and configured to be turned on during a non-light emis-
sion period of the pixels and to be turned off during the
light emission period of the pixels; and

a third repair transistor configured to be turned on during a
predetermined period before the light emission period of
the pixels to apply an initialization driving voltage to the
repair line.

3. The display device of claim 2, wherein the first repair

transistor comprises:

a gate electrode electrically connected to a first repair con-
trol line configured to transmit a first repair control sig-
nal,
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a first electrode electrically connected to the dummy pixel
driver, and

asecond electrode electrically connected to the repair line.

4. The display device of claim 2, wherein the second repair
transistor comprises:

a gate electrode electrically connected to a second repair
control line configured to transmit a second repair con-
trol signal,

a first electrode electrically connected to the dummy pixel
driver, and

a second electrode electrically connected to the dummy
pixel light emission portion.

5. The display device of claim 2, wherein the third repair

transistor comprises:

a gate electrode electrically connected to a third repair
control line configured to transmit a third repair control
signal,

a first electrode electrically connected to the dummy pixel
driver, and

a second electrode electrically connected to the gate elec-
trode of the third repair transistor.

6. The display device of claim 1, wherein, when the driver
of the first pixel fails, the light emission portion of the first
pixel and the repair line are configured to be electrically
connected with each other by a laser short, and wherein the
repair line and the repair driver of the dummy pixel are con-
figured to be electrically connected with each other by the
laser short.

7. The display device of claim 1, wherein the driver of each
of the pixels and the dummy pixel driver each respectively
comprise:

a driving transistor including: 1) a gate electrode electri-
cally connected to a first node, ii) a first electrode elec-
trically connected to a first power source voltage, and iii)
asecond electrode electrically connected to a third node;

a switching transistor including: i) a gate electrode electri-
cally connected to a corresponding scan line configured
to receive a scan signal, ii) a first electrode electrically
connected to a corresponding data line, and iii) a second
electrode electrically connected to a second node;

a compensation transistor including: 1) a gate electrode
electrically connected to a first control line configured to
receive a first control signal, ii) a first electrode electri-
cally connected to the first node, and iii) a second elec-
trode electrically connected to the third node;

a storage capacitor including a first electrode electrically
connected to the first power source voltage and a second
electrode electrically connected to the second node; and

a compensation capacitor including a first electrode elec-
trically connected to the first node and a second elec-
trode electrically connected to the second node, and

wherein the driver of each of the pixels and the dummy
pixel driver are configured to be controlled by a voltage
level of the first power source voltage and a voltage level
of a second power source voltage, and wherein the sec-
ond power source voltage is electrically connected to the
organic light-emitting diode of each of the pixels and to
a cathode of the organic light-emitting diode of the
dummy pixel.

8. The display device of claim 7, wherein, while the first
power source voltage is applied as a predetermined high level
voltage and the second power source voltage is applied as a
predetermined low level voltage, the organic light-emitting
diodes of the respective pixels are configured to substantially
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simultaneously emit light and wherein the organic light-emit-
ting diode of the dummy pixel is not configured to emit light.

9. The display device of claim 1, wherein the driver of each
of the pixels and the dummy pixel driver each respectively
comprise:

a driving transistor including: 1) a gate electrode electri-
cally connected to a first node, ii) a first electrode elec-
trically connected to a first power source voltage, and 1ii)
asecond electrode electrically connected to a third node;

a switching transistor including: 1) a gate electrode electri-
cally connected to a corresponding scan line configured
to receive a scan signal, ii) a first electrode electrically
connected to a corresponding data line, and iii) a second
electrode electrically connected to a fourth node;

a compensation transistor including: i) a gate electrode
electrically connected to a first control line configured to
receive a first control signal, ii) a first electrode electri-
cally connected to the first node, and iii) a second elec-
trode electrically connected to the third node;

a relay transistor including: 1) a gate electrode electrically
connected to a second control line configured to receive
a second control signal, i1) a first electrode electrically
connected to the fourth node, and iii) a second electrode
electrically connected to a second node;

a sustain transistor including: 1) a gate electrode electri-
cally connected to the first control line, ii) a first elec-
trode electrically connected to the corresponding data
line, and iii) a second electrode electrically connected to
the second node;

a storage capacitor including a first electrode electrically
connected to the first power source voltage and a second
electrode electrically connected to the second node;

a compensation capacitor including a first electrode elec-
trically connected to the first node and a second elec-
trode electrically connected to the second node; and

a sustain capacitor including a first electrode electrically
connected to the fourth node and a second electrode
electrically connected to a power supply configured to
apply a predetermined reference voltage, and

wherein the driver of each of the pixels and the dummy
pixel driver are configured to be controlled by a voltage
level of the first power source voltage and a voltage level
of a second power source voltage, wherein the second
power source voltage is electrically connected to the
organic light-emitting diode of each of the pixels and to
a cathode of the organic light-emitting diode of the
dummy pixel.

10. The display device of claim 9, wherein, while the first
power source voltage is applied as a predetermined high level
voltage and the second power source voltage is applied as a
predetermined low level voltage, the organic light-emitting
diodes of the respective pixels are configured to substantially
simultaneously emit light and wherein the organic light-emit-
ting diode of the dummy pixel is not configured to emit light.

11. The display device of claim 9, wherein, while the first
power source voltage is applied as a predetermined high level
voltage and the second power source voltage is applied as a
predetermined low level voltage, scan signals corresponding
to the gate electrodes of the switching transistors of the
respective drivers of the pixels and the dummy pixel driver are
configured to sequentially receive a gate-on voltage.

12. The display device of claim 1, wherein the drivers of the
pixels and the dummy pixel driver each respectively com-
prise:
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a driving transistor including: 1) a gate electrode electri-
cally connected to a first node, ii) a first electrode elec-
trically connected to a first power source voltage, and iii)
asecond electrode electrically connected to a third node;

a switching transistor including: i) a gate electrode electri-
cally connected to a corresponding scan line configured
to receive a scan signal, ii) a first electrode electrically
connected to a power supply configured to apply a pre-
determined reference voltage, and iii) a second electrode
electrically connected to a fourth node;

a compensation transistor including: i) a gate electrode
electrically connected to a first control line configured to
receive a first control signal, ii) a first electrode electri-
cally connected to the first node, and iii) a second elec-
trode electrically connected to the third node;

arelay transistor including: 1) a gate electrode electrically
connected to a second control line configured to receive
a second control signal, ii) a first electrode electrically
connected to the fourth node, and iii) a second electrode
electrically connected to a second node;

a sustain transistor including: i) a gate electrode electri-
cally connected to a third control line configured to
receive a third control, ii) a first electrode electrically
connected to the first power source voltage, and iii) a
second electrode electrically connected to the second
node;

a storage capacitor including a first electrode electrically
connected to the first node and a second electrode elec-
trically connected to the second node; and

a sustain capacitor including a first electrode electrically
connected to the corresponding data line and a second
electrode electrically connected to the fourth node, and

wherein the driver of each of the pixels and the dummy
pixel driver are configured to be controlled by a voltage
level of the first power source voltage and a voltage level
of a second power source voltage, wherein the second
power source voltage is electrically connected to the
organic light-emitting diode of each of the pixels and to
a cathode of the organic light-emitting diode of the
dummy pixel.

13. The display device of claim 12, wherein, while the first
power source voltage is applied as a predetermined high level
voltage and the second power source voltage is applied as a
predetermined low level voltage, the organic light-emitting
diodes of the respective pixels are configured to substantially
simultaneously emit light and wherein the organic light-emit-
ting diode of the dummy pixel is not configured to emit light.

14. The display device of claim 12, wherein, while the first
power source voltage is applied as a predetermined high level
voltage and the second power source voltage is applied as a
predetermined low level voltage, scan signals corresponding
to the gate electrodes of the switching transistors of the
respective drivers of the pixels and the dummy pixel driver are
configured to sequentially receive a gate-on voltage.

15. The display device of claim 1, wherein the display
device comprises:

a display unit including the pixels and the dummy pixel,

a scan driver configured to transmit a plurality of scan
signals corresponding to the pixels and the dummy
pixel;

a data driver configured to transmit a plurality of image
data signals corresponding to the pixels and the dummy
pixel;
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a power supply configured to supply a plurality of power
source voltages and a predetermined reference voltage
for driving the pixels and the dummy pixel;

a compensation control signal unit configured to transmit a
plurality of control signals that control operations of the
drivers of the pixels and the dummy pixel driver;

a repair control signal unit configured to transmit a plural-
ity of repair control signals that control operation of the
repair driver; and

a signal controller configured to 1) generate and transmit a
plurality of driving control signals that control the scan
driver, the data driver, the power supply, the compensa-
tion control signal unit, and the repair control signal unit,
11) process an external image signal, and iii) transmit the
image data signal to the data driver.

16. A pixel comprising:

a first driver comprising: 1) a driving transistor configured
to generate a driving current according to an image data
signal, ii) a switching transistor configured to activate an
external pixel corresponding to a scan signal, iii) a com-
pensation transistor configured to compensate for a
threshold voltage of the driving transistor,

1v) a storage capacitor configured to store a voltage corre-
sponding to the image data signal, and v) a compensa-
tion capacitor configured to store the threshold voltage
of the driving transistor during a predetermined period,;

a first light emission portion including an organic light-
emitting diode; and

a repair driver provided between a first electrode of the
driving transistor and a repair line electrically connected
to an organic light-emitting diode of the external pixel,
wherein the repair driver comprises: 1) a first repair tran-
sistor configured to transmit the driving current to the
organic light-emitting diode of the external pixel, ii) a
second repair transistor formed between the first driver
and the first light emission portion, and iii) a third repair
transistor electrically connected to the first driver and
configured to apply an initialization driving voltage to
the repair line.

17. A pixel comprising:

a driver comprising: i) a driving transistor configured to
generate a driving current according to an image data
signal, i) a switching transistor configured to activate an
external pixel cortesponding to a scan signal, iii) a com-
pensation transistor configured to compensate for a
threshold voltage of the driving transistor, iv) a relay
transistor configured to transmit a voltage correspond-
ing to a data voltage of a previous frame, v) a sustain
transistor configured to transmit a predetermined volt-
age applied through a corresponding data line in sub-
stantial synchronization with a switching operation of
the compensation transistor, vi) a sustain capacitor con-
figured to store a voltage corresponding to a data voltage
of a present frame corresponding to the switching opera-
tion of the switching transistor, vii) a storage capacitor
configured to store a voltage corresponding to the data
voltage of the previous frame received from the relay
transistor, and viii) a compensation capacitor configured
to store the threshold voltage of the driving transistor;

a -light-emitting portion including an organic light-emit-
ting diode; and

a repair driver provided between a first electrode of the
driving transistor and a repair line electrically connected
to an organic light-emitting diode of the external pixel,



US 2014/0347401 Al

wherein the repair driver comprises: 1) a first repair tran-
sistor configured to transmit a driving current to the
organic light-emitting diode of the external pixel, ii) a
second repair transistor formed between the second
driver and the second light emission portion, and iii) a
third repair transistor electrically connected to the sec-
ond driver and configured to apply an initialization driv-
ing voltage to the repair line.

18. A pixel comprising:

a driver comprising: 1) a driving transistor configured to
generate a driving current according to an image data
signal, i) a switching transistor configured to activate an
external pixel corresponding to a scan signal, iii) a com-
pensation transistor configured to compensate for a
threshold voltage of the driving transistor, iv) a relay
transistor configured to transmit a voltage correspond-
ing to a data voltage of a previous frame, v) a sustain
transistor configured to transmit a first power source
voltage to a gate electrode terminal of the driving tran-
sistor, vi) a sustain capacitor configured to receive and
store a voltage corresponding to a data voltage of the
previous frame through a corresponding data line, and
vii) a storage capacitor configured to store the voltage
corresponding to the data voltage of the previous frame
transmitted through the relay transistor;

alightemission portion including an organic light-emitting
diode; and

a repair driver provided between a first electrode of the
driving transistor and an organic light-emitting diode of
the external pixel, wherein the repair driver comprises: 1)
a first repair transistor configured to transmit a driving
current to the organic light-emitting diode of the external
pixel, ii) a second repair transistor formed between the
third driver and the third light emission portion, and iii)
athird repair transistor electrically connected to the third
driver and configured to apply an initialization driving
voltage to the repair line.

19. A method for driving a display device including a
plurality of pixels and at least one dummy pixel, each of the
pixels comprising: 1) an organic light-emitting diode, ii) a
driving transistor configured to generate a driving current
according to an image data signal, iii) a switching transistor
configured to respond to a scan signal, iv) a compensation
transistor configured to compensate for a threshold voltage of
the driver transistor, v) a storage capacitor configured to store
a voltage corresponding to the image data signal, and vi) a
compensation capacitor configured to store the threshold
voltage of the driving transistor, wherein the dummy pixel has
substantially the same structure as each of the pixels and
includes a repair driver electrically connected with a repair
line that is electrically connected to an organic light-emitting
diode of a pixel among the pixels, the method comprising:

applying a first voltage to a gate electrode of the driving
transistor through a corresponding data line;

resetting a voltage of a drain electrode of the driving tran-
sistor to a low-level first power source voltage;

compensating for the threshold voltage of the driving tran-
sistor based at least in part on the compensation transis-
tor being turned on;

transmitting a voltage according to the image data signal
through the corresponding data line in response to the
corresponding scan signal sequentially transmitted
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through the switching transistor of each of the pixels and
the dummy pixel and storing the voltage in the storage
capacitor; and

applying a low-level second power source voltage to a
cathode ofeach of the organic light-emitting diodes such
that organic light-emitting diodes of the pixels substan-
tially simultaneously emit light in accordance with the
driving current,

wherein the repair driver of the dummy pixel comprises a
first repair transistor configured to transmit a driving
current generated from the driving transistor of the
dummy pixel to the repair line, and wherein the first
repair transistor is configured to be turned on when the
organic light-emitting diodes of the pixels substantially
simultaneously emit light.

20. The method for driving the display device of claim 19,
wherein the repair driver of the dummy pixel further com-
prises a second repair transistor provided between the driving
transistor of the dummy pixel and the organic light-emitting
diode of the dummy pixel, and wherein the second repair
transistor is configured to be turned on in the applying of the
first voltage, the resetting, the compensating, and the scan-
ning, and the second repair transistor is configured to be
turned off in the substantially simultaneous light emission of
the organic light-emitting diodes.
21. The method of claim 19, wherein the repair driver of the
dummy pixel further comprises a third repair transistor, a first
electrode of the third repair transistor is electrically con-
nected to the driving transistor of the dummy pixel and the
repair line, and a gate electrode and a second electrode of the
third repair transistor are electrically connected to each other,
and wherein the third repair transistor is configured to be
turned on during a predetermined period before the substan-
tially simultaneous light emission to apply an initialization
driving voltage to the repair line.
22. A method for driving a display device including a
plurality of pixels and at least one dummy pixel, each of the
pixels comprising: 1) an organic light-emitting diode, ii) a
driving transistor configured to generate a driving current
according to an image data signal, iii) a switching transistor
configured to respond to a scan signal, iv) a compensation
transistor configured to compensate for a threshold voltage of
the driving transistor, v) arelay transistor configured to trans-
mit a data voltage of a previous frame to a gate electrode
terminal of the driving transistor, vi) a sustain capacitor con-
figured to store a data voltage of a present frame received
from a corresponding data line, and vii) a storage capacitor
configured to store a voltage corresponding to the data volt-
age of the previous frame, wherein the dummy pixel has
substantially the same structure as each of the pixels and
includes a repair driver electrically connected to a repair line
that is electrically connected to an organic light-emitting
diode of at least one pixel of the pixels, the method compris-
ing:
resetting a voltage of a drain electrode of the driving tran-
sistor to a low-level first power source voltage;

compensating for the threshold voltage of the driving tran-
sistor based at least in part on the compensation transis-
tor being turned on;

transmitting the data voltage of the previous frame stored

in the sustain capacitor to the gate electrode terminal of
the driving transistor based at least in part on the relay
transistor being turned on;
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substantially simultaneously emitting light from the
organic light-emitting diodes of the pixels in accordance
with the driving current according to the data voltage of
a previous frame based at least in part on application of
alow-level second power source voltage to a cathode of
the organic light-emitting diode; and

turning on the switching transistors for each of the pixels

and the dummy pixel according to sequentially transmit-
ted scan signals substantially at the same time as the
substantially simultaneous light emission, and storing
the data voltage of the present frame, and

wherein the repair driver of the dummy pixel comprises a

first repair transistor configured to transmit a driving
current generated from the driving transistor of the
dummy pixel to the repair line, and wherein the first
repair transistor is configured to be turned on during the
substantially simultaneous light emission.

23. The method for driving the display device of claim 22,
wherein the period of the substantially simultaneous light
emission is longer than or equal to the period of the scanning,
and

wherein the substantially simultaneous light emission and

the scanning are overlapped with each other in each of
the pixels and the dummy pixel.

24. The method for driving the display device of claim 22,
wherein the repair driver comprises:

a second repair transistor provided between the driving

transistor of the dummy pixel and an organic light-emit-
ting diode of the dummy pixel,
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wherein the second repair transistor is configured to be

turned on during the resetting, the compensating, and the

transmitting, and wherein the second repair transistor is
configured to be turned off during the substantially
simultaneous light emission and the scanning.

25. The method for driving the display device of claim 22,
wherein the repair driver of the dummy pixel further com-
prises: a third repair transistor, wherein a first electrode of the
third repair transistor is electrically connected to the driving
transistor of the dummy pixel and the repair line, wherein a
gate electrode and a second electrode of the third repair tran-
sistor are electrically connected to each other, and wherein the
third repair transistor is configured to be turned on during a
predetermined period before the substantially simultaneous
light emission to apply an initialization driving voltage to the
repair line.

26. A display device comprising:

a plurality of pixels, each pixel comprising a driver and a

light emission portion;

at least one dummy pixel; and

arepair line electrically connected to the dummy pixel and

at least one first pixel among the pixels,

wherein the dummy pixel comprises:

a dummy pixel driver having substantially the same
structure as the driver of each of the pixels and con-
figured to generate a driving current; and

arepair driver configured to transmit the driving current
to the light emission portion of the first pixel when the
driver of the first pixel has failed.
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