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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
Korean patent application 10-2018-0073661 filed on Jun.
26, 2018 in the Korean Intellectual Property Office, the
entire disclosure of which is incorporated herein by refer-
ence.

BACKGROUND

1. Field

[0002] Aspects of some example embodiments of the
present disclosure generally relate to a display device.

2. Related Art

[0003] Among display devices, an organic light emitting
display device displays an image using an organic light
emitting diode that generates light by recombination of
electrons and holes. The organic light emitting display
device has a high response speed and is driven with low
power consumption.

[0004] Meanwhile, a driving transistor included in a pixel
has a hysteresis characteristic in which a threshold voltage
is shifted and a current is changed depending on a change in
gate voltage. A current different from that set in the pixel
flows according to a previous data voltage of the pixel due
to the hysteresis characteristic of the driving transistor.
Accordingly, the pixel does not generate light with a desired
luminance in a current frame.

[0005] A driving method for supplying a scan signal
having a plurality of scan pulses corresponding to respective
pixel rows may be applied so as to minimize the hysteresis
characteristic.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not constitute prior art.

SUMMARY

[0007] Aspects of some example embodiments of the
present disclosure generally relate to a display device, for
example, an organic light emitting display device and a
method for driving the same.

[0008] Aspects of some example embodiments include an
organic light emitting display device for correcting a gray-
scale value and a data voltage of a boundary portion of a
black pattern.

[0009] Aspects of some example embodiments also
include a method for driving the organic light emitting
display device.

[0010] According to an aspect of the present disclosure,
there is provided an organic light emitting display device
including: a pixel unit including a plurality of pixels respec-
tively coupled to a plurality of scan lines and a plurality of
data lines; a scan driver configured to sequentially supply a
scan signal to the pixels through the scan lines, wherein the
scan signal includes k (k is a natural number) bias pulses for
applying a bias voltage to a driving transistor of each of the
pixels and one write pulse for applying a data voltage
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corresponding to actual emission to the driving transistor; a
data corrector configured to correct a first grayscale value
that is a grayscale value of a (j, 1) pixel (i and j are natural
numbers) among the pixels, based on a difference between
the first grayscale value and a second grayscale value that is
a grayscale value of a (j+2k, i) pixel among the pixels; and
a data driver configured to supply a data voltage correspond-
ing to each of the grayscale values to the pixel unit through
the data lines.

[0011] The grayscale value may be included in an ultra-
low grayscale range.

[0012] When the difference between the first grayscale
value and the second grayscale value exceeds a preset
reference, the data corrector may provide the data driver
with a correction grayscale value obtained by increasing the
first grayscale value.

[0013] The data driver may output a correction data volt-
age corresponding to the correction grayscale value to the
pixel unit. The correction data voltage may be smaller than
the data voltage corresponding to the first grayscale value,
and a luminance corresponding to the correction data volt-
age may be higher than that corresponding to the first
grayscale value.

[0014] When the difference between the first grayscale
value and the second grayscale value is the reference or less,
the data corrector may not correct the first grayscale value.
[0015] A correction data voltage corresponding to the
correction grayscale value may correspond to the bias volt-
age applied to the (j+2k, 1) pixel.

[0016] The correction data voltage may be applied to the
(j+2k, 1) pixel in synchronization with a first bias pulse
supplied first of all among the bias pulses supplied to the
(j+2k, 1) pixel.

[0017] The data corrector may include: a grayscale deter-
miner configured to determine whether the first grayscale
value is included in the ultra-low grayscale range by receiv-
ing input image data; a comparator configured to compare
the second grayscale value and a preset reference grayscale,
when the first grayscale value is included in the ultra-low
grayscale range; and a corrector configured to supply a
correction grayscale value obtained by increasing the first
grayscale value to the data driver, when the second grayscale
value exceeds the reference grayscale.

[0018] When the first grayscale value is not included in the
ultra-low grayscale range, the comparator and the corrector
may not be operated.

[0019] The organic light emitting display device may
further include an image determiner configured to determine
whether a current image is a moving image, based on the
input image data.

[0020] When the current image is determined as the mov-
ing image, an operation of the grayscale determiner may be
stopped. When the current image is determined as a still
image, the grayscale determiner may be operated.

[0021] An increment where the first grayscale value when
the current image is determined as the moving image is
corrected may be smaller than that where the first grayscale
value when the current image is determined as the still image
is corrected.

[0022] The data corrector may detect a black pattern of an
image by analyzing input image data.

[0023] When the (j+2k, 1) pixel is a pixel just under a
lower boundary portion of the black pattern, and the (j, 1)
pixel to the (j+2k-1, 1) pixel are detected as the black
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pattern, the data corrector may increase grayscale values
corresponding to the (j, 1) pixel to the (j+2k-1, 1) pixel and
provide the increased grayscale values to the data driver.
[0024] Data voltages corresponding to the (j, 1) pixel to the
(j+2k-1, 1) pixel may be smaller than a data voltage corre-
sponding to a black grayscale.

[0025] According to another aspect of the present disclo-
sure, there is provided an organic light emitting display
device including: a pixel unit including a plurality of pixels
respectively coupled to a plurality of scan lines and a
plurality of data lines; a scan driver configured to sequen-
tially supply a scan signal to the pixels through the scan
lines, wherein the scan signal includes k (k is a natural
number) bias pulses for applying a bias voltage to a driving
transistor of each of the pixels and one write pulse for
applying a data voltage corresponding to actual emission to
the driving transistor; and a data corrector configured to
detect a black pattern, and correct a data voltage correspond-
ing to the black pattern among 2k pixel lines corresponding
to a lower boundary portion of the black pattern in a scan
direction to a preset correction data voltage and then the
correction data voltage to the pixel unit.

[0026] The correction data voltage may be smaller than
the data voltage corresponding to another portion of the
black pattern.

[0027] According to still another aspect of the present
disclosure, there is provided a method for driving an organic
light emitting display device, the method including: deter-
mining whether a first grayscale value that is a grayscale
value of a (j, 1) pixel (i and j are natural numbers) is included
in an ultra-low grayscale range, based on image data; when
the first grayscale value is included in the ultra-low gray-
scale range, comparing a difference between the first gray-
scale value and a second grayscale value that is a grayscale
value of a (j+2Kk, 1) pixel (k is a natural number of 1 or more);
when the difference between the second grayscale value and
the first grayscale value exceeds a set reference, generating
a correction grayscale value obtained by increasing the first
grayscale value; and supplying a correction data voltage
corresponding to the correction grayscale value to a pixel
unit, wherein a scan signal supplied to the pixel unit includes
k bias pulses for applying a bias voltage to a driving
transistor of a pixel and one write pulse for applying a data
voltage corresponding to actual emission of the driving
transistor, and wherein the correction data voltage is differ-
ent from an original data voltage corresponding to the first
grayscale value.

[0028] The correction data voltage may be smaller than
the original data voltage.

[0029] The correction data voltage of the (j, 1) pixel with
respect to the first grayscale value may be smaller than a data
voltage applied to a (j-1, 1) pixel corresponding to the first
grayscale value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Aspects of some example embodiments will now
be described more fully hereinafter with reference to the
accompanying drawings; however, they may be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the example
embodiments to those skilled in the art.
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[0031] In the drawing figures, dimensions may be exag-
gerated for clarity of illustration. It will be understood that
when an element is referred to as being “between” two
elements, it can be the only element between the two
elements, or one or more intervening elements may also be
present. Like reference numerals refer to like elements
throughout.

[0032] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to some example
embodiments of the present disclosure.

[0033] FIG. 2 is a circuit diagram illustrating an example
of a pixel included in the organic light emitting display
device of FIG. 1.

[0034] FIG. 3 is a waveform diagram illustrating an
example of signals supplied to the pixel of FIG. 2.

[0035] FIG. 4 is a diagram illustrating an example in
which a grayscale value of image data is corrected.

[0036] FIG. 5 is a waveform diagram illustrating an
example of signals corresponding to the portion CAA of a
pixel unit of FIG. 4.

[0037] FIG. 6 is a diagram illustrating a grayscale value
and a data voltage, which correspond to some pixels
included in the portion CAA of the pixel unit of FIG. 4.
[0038] FIG. 7is a block diagram illustrating an example of
a data corrector included in the organic light emitting display
device of FIG. 1.

[0039] FIG. 8 is a waveform diagram illustrating another
example of the signals corresponding to the portion CAA of
the pixel unit of FIG. 4.

[0040] FIG. 9 is a waveform diagram illustrating still
another example of the signals corresponding to the portion
CAA of the pixel unit of FIG. 4.

[0041] FIG. 10 is a flowchart illustrating a method for
driving the organic light emitting display device according
to some example embodiments of the present disclosure.

DETAILED DESCRIPTION

[0042] Hereinafter, aspects of some example embodi-
ments of the present disclosure will be described in more
detail with reference to the accompanying drawings.
Throughout the drawings, the same reference numerals are
given to the same elements, and their overlapping descrip-
tions will be omitted.

[0043] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to an embodiment of
the present disclosure.

[0044] Referring to FIG. 1, the organic light emitting
display device 1000 may include a pixel unit 100, a scan
driver 200, an emission driver 300, a data driver 400, a data
corrector 500, and a timing controller 600.

[0045] The pixel unit 100 may include a plurality of scan
lines SL1 to SLn, a plurality of emission control lines EU to
ELn, and a plurality of data lines DL1 to DLm, and include
a plurality of pixels P respectively coupled to the scan lines
SL1 to SLn, the emission control lines EL1 to ELn, and the
data lines DL1 to DLm (n and m are integer of 1 or more).
Each of the pixels P may include a driving transistor and a
plurality of switching transistors.

[0046] The scan driver 200 may sequentially supply a scan
signal to the pixels P through the scan lines SL1 to SLn,
based on a scan start signal SFLM. The scan driver 200
receives the scan start signal SFLM, at least one clock
signal, and the like from the timing controller 600.
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[0047] In an embodiment, the scan signal may have at
least one bias pulse supplied in a bias period and one write
pulse supplied in a data write period. The bias pulse and the
write pulse may correspond to a gate-on voltage at which the
transistors included in the pixels P are turned on. Also, the
bias pulses and the write pulse may have the same voltage
level and the same pulse width. In an example, when the
transistors included in the pixels P are implemented with a
P-channel metal oxide semiconductor (PMOS) transistor,
the gate-on voltage may be set to a logic low level. When the
transistors included in the pixels P are implemented with an
N-channel metal oxide semiconductor (NMOS) transistor,
the gate-on voltage may be set to a logic high level.
[0048] A bias voltage may be applied to the driving
transistor in response to the bias pulses. In an example, the
bias voltage may be a data voltage corresponding to a
predetermined previous pixel row.

[0049] A data voltage corresponding to actual emission of
a corresponding pixel P may be applied to the driving
transistor in response to the write pulse. The corresponding
pixel P may emit light with a grayscale (luminance) corre-
sponding to the data voltage.

[0050] The emission driver 300 may sequentially supply
an emission control signal to the pixels P through the
emission control lines EL1 to ELn, based on an emission
control start signal EFLM. The emission driver 300 receives
the emission control start signal EFLM, a clock signal, and
the like from the timing controller 600. The emission control
signal may divide one frame into an emission section and a
non-emission section with respect to pixel rows.

[0051] The data driver 400 may receive a data control
signal DCS and an image data signal RGB from the timing
controller 600. The data driver 400 may supply a data signal
(data voltage) to the pixels P through the data lines DL1 to
DLm, based on the data control signal DCS and the image
data signal RGB. For example, the data driver 400 may
convert the digital image data signal RGB into an analog
data voltage and supply the analog data voltage to the pixel
unit 100, The image data signal RGB may correspond to
input image data IDATA supplied from an external graphic
source, etc. or image data CDATA corrected by the data
corrector 500.

[0052] In an embodiment, a data voltage of a correspond-
ing pixel may be supplied to the corresponding pixel P in
synchronization with each write pulse during one frame.
[0053] The data corrector 500 may correct a first grayscale
value that is a grayscale value of a (j, i) pixel (i and j are
natural numbers) among the pixels, based on a difference
between the first grayscale value and a second grayscale
value of a (j+2k, 1) pixel. In an embodiment, when the first
grayscale value is included in an ultra-low grayscale range
including a black grayscale and the second grayscale is
larger than a predetermined reference grayscale, the data
corrector 500 may increase the first grayscale value to a
preset correction grayscale value and supply the correction
grayscale value to the data driver 400. Accordingly, the (j, 1)
pixel receives a data voltage corresponding to the correction
grayscale value, and emits light with a luminance corre-
sponding to the correction grayscale value.

[0054] In an embodiment, the data corrector 500 may
directly supply the corrected image data CDATA to the data
driver 400. In another embodiment, the data corrector 500
may supply the corrected image data CDATA to the timing
controller 600.
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[0055] The (j, 1) pixel and the (j+2k, i) pixel may be
coupled to one data line (e.g., an ith data line), and be located
to be spaced apart from each other by 2k pixel rows (or scan
lines).

[0056] The timing controller 600 may control driving of
the scan driver 200, the emission driver 300, the data driver
400, and the data corrector 500, based on timing signals
supplied from the outside. The timing controller 600 may
supply a control signal including the scan start signal SFLM,
a scan clock signal, and the like to the scan driver 200, and
supply a control signal including the emission control start
signal EFLM, an emission control clock signal, and the like
to the emission driver 300. The data control signal DCS for
controlling the data driver 500 may include a source start
signal, a source output enable signal, a source sampling
clock, and the like.

[0057] Although FIG. 1 illustrates that the scan driver 200,
the emission driver 300, the data driver 400, the data
corrector 500, and the timing controller 600 are individual
components, at least some of the components may be
physically and/or functionally integrated, if necessary.
[0058] First and second power voltages ELVDD and
ELVSS for emission of the pixels P and a third power
voltage VINT for initialization of the pixels P may be further
supplied to the pixel unit 100.

[0059] FIG. 2 is a circuit diagram illustrating an example
of the pixel included in the organic light emitting display
device of FIG. 1. FIG. 3 is a waveform diagram illustrating
an example of signals supplied to the pixel of FIG. 2.
[0060] For convenience of description, a pixel 10 (i.e., a (j,
1) pixel) coupled to an ith data line DLi, a jth scan line, and
a jth emission control line will be illustrated in FIG. 2.
[0061] Referring to FIGS. 2 and 3, the pixel 10 may
include an organic light emitting diode OLED, first to
seventh transistors T1 to T7, and a storage capacitor Cst.
[0062] An anode electrode of the organic light emitting
diode OLED may be coupled to the sixth and seventh
transistors T6 and T7, and a cathode electrode of the organic
light emitting diode OLED may be coupled to a second
power voltage ELVSS. The organic light emitting diode
OLED may generate light with a predetermined luminance
corresponding to an amount of current supplied from a
driving transistor (i.e., the first transistor T1).

[0063] The seventh transistor T7 may be coupled between
a third power voltage VINT and the anode electrode of the
organic light emitting diode OLED. A gate electrode of the
seventh transistor T7 may receive a previous scan signal
((G-1)th scan signal Sj-1). The seventh transistor T7 may be
turned on by the (j-1)th scan signal Sj-1, to supply the third
power voltage VINT to the anode electrode of the organic
light emitting diode OLED.

[0064] The sixth transistor T6 may be coupled between the
first transistor T1 and the organic light emitting diode
OLED. A gate electrode of the sixth transistor T6é may
receive a jth emission control signal Ej.

[0065] The fifth transistor T5 may be coupled between a
first power voltage ELVDD and the first transistor T1. A gate
electrode of the fifth transistor T5 may receive the jth
emission control signal Fj.

[0066] A first electrode of the first transistor (driving
transistor) T1 may be coupled to the first power voltage
ELVDD via the fifth transistor T5, and a second electrode of
the first transistor T1 may be coupled to the anode electrode
of the organic light emitting diode OLED via the sixth
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transistor T6. A gate electrode of the first transistor T1 may
be coupled to a first node N1. The first transistor T1 may
control an amount of current flowing from the first power
voltage ELVDD to the second power voltage ELVSS via the
organic light emitting diode OLED, corresponding to a
voltage of the first node N1.

[0067] The third transistor T3 may be coupled between the
second electrode of the first transistor T1 and the first node
N1. A gate electrode of the third transistor T3 may receive
a jth scan signal (current scan signal) Sj. When the third
transistor T3 is turned on, the first transistor T1 may be
diode-coupled. Therefore, a threshold voltage compensation
operation of the first transistor T1 may be performed.
[0068] The fourth transistor T4 may be coupled between
the first node N1 and the third power voltage VINT. A gate
electrode of the fourth transistor T4 may receive the (j-1)th
scan signal Sj-1. The fourth transistor T4 may be turned on
in response to the (j—1)th scan signal Sj-1, to supply the
third power voltage VINT to the first node N1.

[0069] The second transistor T2 may be coupled between
the data line DLi and the first electrode of the first transistor
T1. A gate electrode of the second transistor T2 may receive
the jth scan signal Sj. The second transistor T2 may elec-
trically couple the data line DLi and the first electrode of the
first transistor T1 in response to the jth scan signal Sj.
[0070] The storage capacitor Cst may be coupled between
the first power voltage ELVDD and the first node N1. The
storage capacitor Cst may store a voltage corresponding to
a data signal and a threshold voltage of the first transistor T1.
[0071] However, the configuration of the pixel 10 is not
limited thereto. For example, the gate electrode of the
seventh transistor T7 may receive the jth scan signal or a
(j+1)th scan signal.

[0072] The pixel 10 may be operated by the signals of
FIG. 3.
[0073] First, the emission control signal Ej having a logic

high level may be supplied to the emission control line, so
that the fifth and sixth transistors T5 and T6 are turned off.
That is, the pixel 10 is set to a non-emission state during this
period.

[0074] Subsequently, during a bias period T_B, the scan
signals Sj-1 and Sj each having at least one bias pulse SP1
may be sequentially supplied to the pixel 10. The (j-1)th
scan signal Sj-1 may serve as a signal for initializing a gate
voltage of the first transistor T1 and an anode voltage of the
organic light emitting diode OLED to a predetermined
voltage level. The jth scan signal Sj may serve as a signal for
writing a data voltage DATA to the first transistor T1.
[0075] Although FIG. 3 illustrates that the number of bias
pulses SP1 is three, the number of bias pulses SP1 is not
limited thereto.

[0076] When the bias pulse SP1 of the (j—1)th scan signal
Sj-1 is supplied, the fourth and seventh transistors T4 and
T7 may be turned on. When the fourth transistor T4 is turned
on, the third power voltage VINT may be supplied to the
gate electrode (first node N1) of the first transistor T1. In
addition, when the seventh transistor T7 is turned on, the
third power voltage VINT may be supplied to the anode
electrode of the organic light emitting diode OLED.
[0077] In an embodiment, the third power voltage VINT
may be a negative voltage smaller than the second power
voltage ELVSS. When the third power voltage VINT is
supplied to the gate electrode of the first transistor T1, the
first transistor T1 may completely have an on-bias state.

Dec. 26, 2019

[0078] When the bias pulse SP1 of the jth scan signal Sj
is supplied during the bias period T_B, the second and third
transistors T2 and T3 may be turned on. When the second
transistor T2 is turned on, a previous data voltage corre-
sponding to a (j=2)th pixel row or a (j-4)th pixel row may
be supplied to the first electrode of the first transistor T1. In
addition, when the third transistor T3 is turned on, the first
transistor T1 may be diode-coupled.

[0079] A previous data voltage for grayscale expression
may have a value larger than that of the third power voltage
VINT, and the on-bias level applied to the first transistor T1
may be changed depending on the magnitude of the previous
data voltage. Therefore, a pixel at a lower stage may emit
light with an unwanted luminance depending on a data
voltage (grayscale value) at an upper stage of the lower
stage.

[0080] In particular, when an image having a large gray-
scale difference, such as an image including a black text, is
displayed, a luminance of pixels included in a portion just
under a black pattern (e.g., the black text) in a scan direction
may be unintentionally increased. That is, the luminance at
the portion just under the black pattern may be increased due
to a strong on-bias state caused by a high data voltage
corresponding to a black grayscale. Such a phenomenon
occurs in an image including a black text, which is expressed
as a text ghost.

[0081] Accordingly, in the organic light emitting display
device according to the embodiment of the present disclo-
sure, a grayscale value at a lower boundary portion of a
black pattern and a data voltage corresponding to the gray-
scale value are changed, and thus the on-bias state of pixels
under a lower boundary portion of the black pattern may be
weakened. For example, the grayscale value of the lower
boundary portion of the black pattern may be increased.
Accordingly, an increase in luminance of the pixels under
the lower boundary portion of the black pattern can be
improved, and a visibility failure such as a text ghost can be
minimized.

[0082] Subsequently, a substantial pixel initialization
operation and a substantial data write operation may be
performed. In an initialization period T_I, a write pulse SP2
of the (j-1)th scan signal Sj—1 may be supplied to the pixel
10, so that the fourth and seventh transistors T4 and T7 are
turned on. The initialization period T_I is a period in which
the gate voltage of the first transistor T1 and the anode
voltage of the organic light emitting diode OLED are
substantially initialized so as to write data.

[0083] Subsequently. in a write period T_W, a write pulse
SP2 of the jth scan signal Sj may be supplied to the pixel 10,
and a data voltage DATA (Di of FIG. 2) corresponding to the
pixel 10 may be supplied to the first electrode of the driving
transistor T1.

[0084] Subsequently. in an emission period T_E, the jth
emission control signal Fj has a logic low level, and the fifth
and sixth transistors T5 and T6é may be turned on. Accord-
ingly, the organic light emitting diode OLED can emit light
with a grayscale corresponding to the data voltage Di.
[0085] FIG. 4 is a diagram illustrating an example in
which a grayscale value of image data is corrected.

[0086] Referring to FIG. 4, some grayscale values (and
data voltages corresponding thereto of an image including a
black grayscale (or ultra-low grayscale) patten may be
corrected.
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[0087] Hereinafter, a black pattern refers to an image
pattern including a black grayscale or an ultra-low grayscale
of a predetermined range, which includes the black gray-
scale. For example, the black grayscale may be grayscale 0,
and the ultra-low grayscale may include a grayscale range of
grayscales 0 to 3.

[0088] A difference between data voltages corresponding
to the ultra-low grayscale range is largest throughout the
entire grayscale range. In addition, when the grayscale value
increases, the distance between data voltages considerably
decreases. For example, a voltage difference between a data
voltage corresponding to the grayscale 0 and a data voltage
corresponding to the grayscale 3 may be larger than that
between the data voltage corresponding to the grayscale 3
and a data voltage corresponding to grayscale 30. Thus,
when a data voltage is applied by correcting the grayscale 0
to the grayscale 3, the magnitude of a data voltage applied
in the bias period of a corresponding pixel is considerably
increased, and hence the magnitude of an on-bias may be
decreased.

[0089] On the other hand, a luminance difference corre-
sponding to the ultra-low grayscale range is very small, and
is not substantially viewed by eyes of a person. That is,
although the data voltage is considerably changed depending
on a grayscale difference within the ultra-low grayscale
range, a change in luminance is not substantially recognized.
Thus, when the data voltage is applied by correcting the
grayscale 0 to the grayscale 3, a visibility failure such as a
text ghost can be minimized without image distortion.
[0090] As shown in FIG. 4, a lower boundary portion of a
black pattern may correspond to a grayscale correction
region CG. That is, the grayscale correction region CG may
emit light with a luminance corresponding to a grayscale
value further increased than that of original image data.
[0091] When a difference in grayscale value between the
grayscale correction region CG and a portion under the
grayscale correction region CG or a grayscale value of the
portion under the grayscale correction region CG exceeds a
preset reference, a grayscale value corresponding to the
grayscale correction region CG may be corrected. When the
grayscale value is corrected, a data voltage applied to pixels
of the grayscale correction region CG may be corrected.
[0092] A number of pixel rows (e.g., PLj to PLj+3 of FIG.
4) included in the grayscale correction region CG may be
determined according to a number of bias pulses. For
example, when the number of bias pulses is two, the number
of pixel rows corresponding to the grayscale correction
region may be four. That is, the number of pixel rows
corresponding to the grayscale correction region CG may
correspond to two times of that of bias pulses.

[0093] In other words, when the (j+2k, i) pixel is a pixel
just under the lower boundary portion of the black pattern
and the (j, 1) pixel to the (j+2k-1, i) pixel constitute the black
pattern, grayscale values (and a luminance) corresponding to
the (j, i) pixel to the (j+2k-1, i) pixel may be corrected to
increase. However, the increased luminance of the (j, 1) pixel
to the (j+2k-1, 1) pixel may be a luminance enough not to
be viewed by a user.

[0094] Although FIG. 4 illustrates that luminances of the
black pattern and the grayscale correction region CG are
different from each other, the luminance difference between
the black pattern and the grayscale correction region CG is
not substantially viewed. In addition, an excessive increase
in luminance of the pixels under the lower boundary portion
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of the black pattern due to correction of the grayscale value
and data voltage in the grayscale correction region CG can
be prevented (or reduced), and a visibility failure such as a
text ghost can be minimized.

[0095] FIG. 5 is a waveform diagram illustrating an
example of signals corresponding to portion CAA of the
pixel unit of FIG. 4. FIG. 6 is a diagram illustrating a
grayscale value and a data voltage, which correspond to
some pixels included in the portion CAA of the pixel unit of
FIG. 4.

[0096] Referring to FIGS. 4 to 6, a first grayscale value of
the (j, 1) pixel (i and j are natural numbers) may be increased
as a correction grayscale value, based on the first grayscale
value that is a grayscale value of the (j, i) pixel and a second
grayscale value that is a grayscale value of the (j+2k, 1)
pixel.

[0097] In FIG. 4, a pixel (hereinafter, referred to as a
(G-Dth pixel) on a (j-1)th pixel row corresponding to the
(j=1)th scan signal Sj-1 to a pixel (hereinafter, referred to as
a (j+3)th pixel) on a (j+3)th pixel row corresponding to a
(j+#3)th scan signal Sj+3 may be included in the black
pattern.

[0098] The data corrector 500 of FIG. 1 may analyze
grayscale values included in input image data. In an embodi-
ment, the first grayscale value may be corrected based on the
first grayscale value that is the grayscale value of the (j, 1)
pixel and the second grayscale value that is the grayscale
value of the (j+2k, 1) pixel so as to detect a pixel for black
pattern detection and grayscale correction. In other words, a
boundary portion of the black pattern and a grayscale
correction target may be determined by comparing grayscale
values of pixels coupled the same data line at a distance
between 2k pixel rows. As shown in FIG. 5, when k=2, i.e.,
when the number of bias pulses is two, grayscale values of
image data between a jth pixel and a (j+4)th pixel.

[0099] However, this is merely illustrative, data voltages
respectively corresponding to original image data of the jth
pixel and the (j+4)th pixel may be directly compared with
each other.

[0100] A grayscale value of a data voltage corresponding
to the write pulse SP2 of a corresponding scan signal may be
a grayscale value of a corresponding pixel. For example,
since a grayscale value of the (j-1)th pixel is 0 and a
grayscale value of original image data of the (j+3)th pixel,
the (j-1)th pixel and the (j+3)th pixel are included in the
black pattern.

[0101] Inan embodiment, when a grayscale value, i.e., the
first grayscale value corresponding to the jth pixel, is
included in the ultra-low grayscale range including the black
grayscale, the first grayscale value and a grayscale value
(i.e., the second grayscale value) corresponding to the (j+4)
th pixel may be compared with each other. When the
difference between the first grayscale value and the second
grayscale value exceeds a preset reference, the data corrector
500 of FIG. 1 may correct the first grayscale value as a
correction grayscale value. For example, the reference may
be grayscale 64.

[0102] The correction grayscale value is a grayscale value
higher than the first grayscale value. The correction gray-
scale value may also be included in the ultra-low grayscale
range. For example, when the first grayscale value is a value
between the grayscale 0 and the grayscale 2, the correction
grayscale value may be determined as the grayscale 3.
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[0103] Inanembodiment, when the first grayscale value is
not included in the ultra-low grayscale range including the
black grayscale, grayscale correction driving is not per-
formed. In addition, when the difference between the first
grayscale value and the second grayscale value is the
reference or less, the grayscale correction driving is not
performed.

[0104] In another embodiment, when the first grayscale
value is included in the ultra-low grayscale range, the second
grayscale value may be compared with a preset reference
grayscale value. For example, the reference grayscale value
may be the grayscale 64, and the second grayscale value
may be compared with the grayscale 64. When the second
grayscale value is the reference grayscale value or less, the
grayscale correction driving is not performed.

[0105] According to the above-described driving, when
k=2, a grayscale value corresponding to the pixels (jth to
(7+3)th pixels) of four pixel lines ata lower boundary portion
of the black pattern increases, and pixels ((j+4)th to (j+7)th
pixels) of four pixel lines under the black pattern may have
an on-bias state weaker than the existing on-bias state due to
an increased grayscale. That is. for example, a correction
data voltage (e.g., a data voltage corresponding to the
grayscale 3) smaller than the data voltage corresponding to
the grayscale 0 may be applied to the jth to (j+3)th pixels.
[0106] A correction data voltage of the (j, 1) pixel may
correspond to a bias voltage applied to the (j+2k, 1) pixel. In
an example, the correction data voltage may be applied to
the (j+2k, 1) pixel in synchronization with a first bias pulse
supplied first of all among bias pulses supplied to the (j+2k,
1) pixel.

[0107] As shown in FIG. 5, data voltages corresponding to
the grayscale values of the jth to (j+3)th pixels may have
influence on bias driving (and bias voltages) of the (j+4)th
to (j+7)th pixels. For example, a data voltage corresponding
to the jth pixel may be supplied to the (j+4)th pixel in
response to the first bias pulse of the (j+4)th pixel. There-
fore, a bias caused by the data voltage corresponding to the
jth pixel may be applied to the (j+4)th pixel.

[0108] A corrected data voltage corresponding to the gray-
scale 3 may be applied twice as a bias voltage to the (j+4)th
and (j+5)th pixels in synchronization with bias pulses. Each
of the corrected data voltage corresponding to the grayscale
3 and a data voltage corresponding to grayscale 120 may be
applied once as a bias voltage to the (j+6)th and (j+7)th
pixels.

[0109] Data voltages corresponding to a background
image under the black pattern may have values correspond-
ing to the input image data IDATA of FIG. 1. The data
voltages of the jth to (j+3)th pixels may be supplied as bias
voltages to the (j+4)th to (j+7)th pixels.

[0110] As shown in FIG. 6, the grayscale value of the
(3=1)th pixel may be 0, and the data voltage corresponding
thereto may be about 6.5 V. The grayscale values of the jth
to (j+3)th pixels may be corrected as the grayscale 3 so as
to control the on-bias state of some pixels corresponding to
the background image under the black pattern. Accordingly,
the data voltages applied to the jth to (j+3)th pixels may be
about 5.6 V.

[0111] However, this is merely illustrative, the data volt-
ages of the jth to (j+3)th pixels may be directly corrected.
[0112] As described above, in the organic light emitting
display device driven by a plurality of bias pulses according
to the embodiment of the present disclosure, a grayscale
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correction region CG of a black pattern is determined
according to a number of bias pulses, and the grayscale of
the grayscale correction region CG is increased (the data
voltage of the grayscale correction region CG is decreased,
so that a bias voltage applied to some pixels at the outside
of a lower boundary portion of the black pattern lower
boundary can be decreased. Accordingly, an excessive
increase in luminance of the pixels at the outside of the
lower boundary portion of the black pattern can be pre-
vented (or reduced), and a visibility failure such as a text
ghost can be minimized.

[0113] FIG. 7is a block diagram illustrating an example of
the data corrector included in the organic light emitting
display device of FIG. 1.

[0114] Referring to FIG. 7. the data corrector 500 may
include a grayscale determiner 520, a comparator 540, and
a corrector 560.

[0115] The grayscale determiner 520 may receive input
image data IDATA. The grayscale determiner 520 may
determine a pixel having a grayscale value included in an
ultra-low grayscale range by analyzing the input image data
IDATA. In an embodiment, the grayscale determiner 520
may detect a black pattern, using the input image data
IDATA. For example, the grayscale determiner 520 may
determine whether a first grayscale value GV1 that is the
grayscale value of a (j, i) pixel is a black grayscale or is
included in the ultra-low grayscale range.

[0116] In an embodiment, when the first grayscale value
GV1 is not the black grayscale, or when the first grayscale
value GV1 is not included in the ultra-low grayscale range,
a data voltage corresponding to the first grayscale value
GV1 may be supplied to the display unit 100 of FIG. 1. That
is, when the first grayscale value GV1 is not included in the
ultra-low grayscale range, the comparator 540 and the
corrector 560 are not operated.

[0117] When the first grayscale value GV1 is included in
the ultra-low grayscale range, the comparator 540 may
compare a second grayscale value and a preset reference
grayscale GV2. The second grayscale value may be a
grayscale value corresponding to a (j+2k, i) pixel. That is,
the second grayscale value may be a grayscale value corre-
sponding to a pixel determined according to a number of
bias pulses. For example, when the number of bias pulses is
two, and the (j, 1) pixel corresponds to the first grayscale
value GV1, the second grayscale value may be a grayscale
value corresponding to a (j+4, i) pixel. The reference gray-
scale GV2 may be set as grayscale 60.

[0118] When the (j+4, 1) pixel is included in the black
pattern, the first grayscale value GV1 may be supplied to the
data driver 400 of FIG. 1 without correction. When the (j+4,
i) pixel has a grayscale value exceeding the grayscale 60
(e.g., the (j+4, 1) pixel corresponds to a background image),
the first grayscale value GV1 may be provided to the
corrector 560,

[0119] The corrector 560 may correct the first grayscale
value GV1 to a correction grayscale value CGV. When the
driving transistor of the pixel is a PMOS transistor, the first
grayscale value GV1 may be corrected such that the data
voltage decreases. That is, the correction grayscale value
CGYV is larger than the first grayscale value GV1. The
magnitude of the corrected grayscale may be that of any
grayscale as long as a luminance difference between the first
grayscale GV1 and the correction grayscale value CGV is
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not viewed. For example, when the first grayscale value
GV1 is grayscale 0, the correction grayscale value CGV may
be grayscale 5 or less.

[0120] However, this is merely illustrative, and the organic
light emitting display device may directly correct a data
voltage instead of a grayscale value. For example, a data
voltage corresponding to the grayscale 0 may be corrected to
an arbitrary voltage value between a data voltage corre-
sponding to the grayscale 5 and a data voltage corresponding
to grayscale 1.

[0121] A correction data voltage corresponding to the
correction grayscale value CGV may correspond to a bias
voltage applied to the (j+2k, 1) pixel. In an example, the
correction data voltage may be applied to the (j+2Kk, 1) pixel
in synchronization with a first bias pulse supplied first of all
among bias pulses supplied to the (j+2k, 1) pixel.

[0122] In an embodiment, the data corrector 500 may
further include an image determiner 580.

[0123] The image determiner 580 may determine whether
a current image is a moving image, based on the input image
data IDATA. For example, the image determiner 580 may
determine whether the current image is the moving image,
based on a variation of the image data IDATA.

[0124] When the current image is determined as a still
image, the data corrector 500 may be normally operated. In
an embodiment, when the current image is determined as the
still image, the grayscale determiner 520 may detect the
black pattern.

[0125] When the current image is determined as the mov-
ing image, the operation of the data corrector 500 may be
stopped. In an embodiment, when the current image is
determined as the moving image, the operation of the
grayscale determiner 520 may be stopped. That is, as for the
moving image, grayscale correction driving is not per-
formed.

[0126] In another embodiment, an increment where the
first grayscale value GV1 when the current image is deter-
mined as the moving image is corrected may be smaller than
that where the first grayscale value GV1 when the current
image is determined as the still image is corrected. That is,
as for the moving image, the magnitude of a corrected data
voltage may be decreased.

[0127] Inanembodiment, the grayscale correction and the
data voltage correction driving may be performed in only a
preset frame. For example, the data voltage correction
driving may be performed in only an odd-numbered frame.
[0128] As described above, a black pattern can be detected
by the data corrector 500, and a grayscale value (and a data
voltage) at a lower boundary portion of the black pattern can
be corrected.

[0129] FIG. 8 is a waveform diagram illustrating another
example of the signals corresponding to the portion CAA of
the pixel unit of FIG. 4.

[0130] In FIG. 8, components identical to those described
with reference to FIG. 5 are designated by like reference
numerals, and their overlapping descriptions will be omitted.
In addition, signals of FIG. 8 may have a configuration
substantially identical or similar to the operating method of
FIG. 5, except a number of bias pulses and a degree of
correction of a grayscale value.

[0131] Referring to FIG. 8, the organic light emitting
display device may be driven by sequentially supplying a
scan signal having three bias pulses (i.e., k=3) and one write
pulse.
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[0132] A (j+5)th pixel corresponding to a (j+5)th scan
signal may be a lower boundary portion of the black pattern.
Since k=3, grayscales value and data voltages corresponding
to six pixels (jth to (j+5)th pixels) may be corrected. The
grayscale values of the jth to (j+5)th pixels with respect to
the original image data are the grayscale 0. However, due to
grayscale correction, the jth and (j+1)th pixels may receive
a data voltage corresponding to the grayscale 3, the (j+2)th
and (j+3)th pixels may receive a data voltage corresponding
to the grayscale 2, and the (j+4)th and (j+5)th pixels may
receive a data voltage corresponding to the grayscale 1.
[0133] Accordingly, the magnitude of a bias voltage
applied to (j+6)th to (j+11)th pixels may be decreased. That
1s, the magnitude of a bias voltage applied to pixels included
in 2k pixel lines under the lower boundary portion of the
black pattern may be decreased.

[0134] However, this is merely illustrative, and the mag-
nitudes of the corrected grayscale values are not limited
thereto. The corrected grayscale values may be any value
within the ultra-low grayscale range as long as they are
larger than those of the original image data.

[0135] FIG. 9 is a waveform diagram illustrating still
another example of the signals corresponding to the portion
CAA of the pixel unit of FIG. 4.

[0136] In FIG. 9, components identical to those described
with reference to FIGS. 5 and 8 are designated by like
reference numerals, and their overlapping descriptions will
be omitted. In addition, signals of FIG. 9 may have a
configuration substantially identical or similar to the oper-
ating methods of FIGS. 5 and 8, except a number of bias
pulses and a degree of correction of a grayscale value.
[0137] Referring to FIG. 9, the organic light emitting
display device may be driven by sequentially supplving a
scan signal having four bias pulses (i.e., k=4) and one write
pulse.

[0138] When a (j+7)th pixel corresponding to a (j+7)th
scan signal is a lower boundary portion of the black pattern,
k is 4, and hence grayscales value and data voltages corre-
sponding to eight pixels (jth to (j+7)th pixels) may be
corrected. Accordingly, the magnitude of a bias voltage
applied to (j+8)th to (j+15)th pixels may be decreased. That
is, the magnitude of a bias voltage applied to pixels included
in 2k pixel lines under the lower boundary portion of the
black pattern may be decreased.

[0139] As described above, in the organic light emitting
display device driven by a plurality of bias pulses according
to the embodiment of the present disclosure, pixels of which
data voltages are corrected according to a number of bias
pulses are determined, and a bias voltage applied to some
pixels under the black pattern is decreased. Accordingly, an
excessive increase in luminance of the pixels under the black
pattern can be prevented (or reduced), and a visibility failure
such as a text ghost can be minimized.

[0140] FIG. 10 is a flowchart illustrating a method for
driving the organic light emitting display device according
to an embodiment of the present disclosure.

[0141] Referring to FIG. 10, the method may include
determining whether a first grayscale value that is a gray-
scale value of a (j, i) pixel (i and j are natural numbers) is
included in an ultra-low grayscale range, based on image
data (S100), when the first grayscale value is included in the
ultra-low grayscale range, comparing a difference between
the first grayscale value and a second grayscale value that is
a grayscale value of a (j+2k, 1) pixel (k is a natural number
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of 1 or more) (S200), when the difference between the
second grayscale value and the first grayscale value exceeds
a set reference REF, generating a correction grayscale value
obtained by increasing the first grayscale value (5300), and
supplying a correction data voltage corresponding to the
correction grayscale value to the pixel unit (S400).

[0142] A scansignal supplied to the pixel unit may include
k bias pulses for applying a bias voltage to a driving
transistor of a pixel and one write pulse for applying a data
voltage corresponding to actual emission to the driving
transistor.

[0143] In addition, the correction data voltage may be
different from an original data voltage corresponding to the
first grayscale value. In an embodiment, the correction data
voltage may be smaller than the original data voltage.
[0144] Meanwhile, when the first grayscale value is out of
the ultra-low grayscale range or when the difference
between the second grayscale value and the first grayscale
value is the reference REF or less, the data voltage corre-
sponding to the first grayscale value may be output as it is
(8500). That is, grayscale correction and/or data voltage
correction is not performed.

[0145] However, the steps S100 to S500 have been
described with reference to FIGS. 1 to 9, and therefore, their
overlapping descriptions will be omitted.

[0146] As described above, in the method according to the
embodiment of the present disclosure, a data voltage corre-
sponding to a lower boundary of a black pattern is corrected,
so that a bias voltage applied to some pixels under the lower
boundary portion of the black pattern can be decreased.
Accordingly, an excessive increase in luminance of the
pixels under the lower boundary portion of the black pattern
can be prevented (or reduced), and a visibility failure such
as a text ghost can be minimized.

[0147] In the organic light emitting display device and the
method for driving the same according to the present dis-
closure, data voltages (grayscale values) of pixels included
in a lower boundary portion of a black pattern are corrected,
so that a bias voltage applied to some pixels under the lower
boundary portion of the black pattern can be decreased.
Accordingly, an excessive increase in luminance of another
image adjacent to the lower boundary portion of the black
pattern can be prevented (or reduced), and a visibility failure
such as a text ghost can be minimized (or reduced).
[0148] The electronic or electric devices and/or any other
relevant devices or components according to embodiments
of the present invention described herein may be imple-
mented utilizing any suitable hardware, firmware (e.g. an
application-specific integrated circuit), software, or a com-
bination of software, firmware, and hardware. For example,
the various components of these devices may be formed on
one integrated circuit (IC) chip or on separate 1C chips.
Further, the various components of these devices may be
implemented on a flexible printed circuit film, a tape carrier
package (TCP), a printed circuit board (PCB), or formed on
one substrate. Further, the various components of these
devices may be a process or thread, running on one or more
processors, in one or more computing devices, executing
computer program instructions and interacting with other
system components for performing the various functional-
ities described herein. The computer program instructions
are stored in a memory which may be implemented in a
computing device using a standard memory device, such as,
for example, a random access memory (RAM). The com-
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puter program instructions may also be stored in other
non-transitory computer readable media such as, for
example, a CD-ROM, flash drive, or the like. Also, a person
of skill in the art should recognize that the functionality of
various computing devices may be combined or integrated
into a single computing device, or the functionality of a
particular computing device may be distributed across one
or more other computing devices without departing from the
spirit and scope of the example embodiments of the present
invention.

[0149] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present disclosure as set forth in the following claims,
and their equivalents.

What is claimed is:

1. An organic light emitting display device comprising:

a pixel unit including a plurality of pixels respectively
coupled to a plurality of scan lines and a plurality of
data lines;

a scan driver configured to sequentially supply a scan
signal to the pixels through the scan lines, wherein the
scan signal includes k (k is a natural number) bias
pulses for applying a bias voltage to a driving transistor
of each of the pixels and one write pulse for applying
a data voltage corresponding to actual emission to the
driving transistor;

a data corrector configured to correct a first grayscale
value that is a grayscale value of a (j, 1) pixel (i and j
are natural numbers) among the pixels, based on a
difference between the first grayscale value and a
second grayscale value that is a grayscale value of a
(j+2k. 1) pixel among the pixels; and

a data driver configured to supply a data voltage corre-
sponding to each of the grayscale values to the pixel
unit through the data lines.

2. The organic light emitting display device of claim 1,
wherein the first grayscale value is included in an ultra-low
grayscale range.

3. The organic light emitting display device of claim 2,
wherein, when the difference between the first grayscale
value and the second grayscale value exceeds a preset
reference, the data corrector is configured to provide the data
driver with a correction grayscale value obtained by increas-
ing the first grayscale value.

4. The organic light emitting display device of claim 3,
wherein the data driver is configured to output a correction
data voltage corresponding to the correction grayscale value
to the pixel unit,

wherein the correction data voltage is smaller than the

data voltage corresponding to the first grayscale value,
and
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a luminance corresponding to the correction data voltage
is higher than that corresponding to the first grayscale
value.

5. The organic light emitting display device of claim 3,
wherein, when the difference between the first grayscale
value and the second grayscale value is the reference or less,
the data corrector is configured to not correct the first
grayscale value.

6. The organic light emitting display device of claim 3,
wherein a correction data voltage corresponding to the
correction grayscale value corresponds to the bias voltage
applied to the (j+2k, 1) pixel.

7. The organic light emitting display device of claim 6,
wherein the correction data voltage is applied to the (j+2k,
i) pixel in synchronization with a first bias pulse supplied
first of all among the bias pulses supplied to the (j+2k, 1)
pixel.

8. The organic light emitting display device of claim 2,
wherein the data corrector includes:

a grayscale determiner configured to determine whether
the first grayscale value is included in the ultra-low
grayscale range by receiving input image data;

a comparator configured to compare the second grayscale
value and a preset reference grayscale, when the first
grayscale value is included in the ultra-low grayscale
range; and

a corrector configured to supply a correction grayscale
value obtained by increasing the first grayscale value to
the data driver, when the second grayscale value
exceeds the reference grayscale.

9. The organic light emitting display device of claim 8,
wherein, when the first grayscale value is not included in the
ultra-low grayscale range, the comparator and the corrector
are not operated.

10. The organic light emitting display device of claim 8,
further comprising:

an image determiner configured to determine whether a
current image is a moving image, based on the input
image data.

11. The organic light emitting display device of claim 10,
wherein, when the current image is determined as the
moving image, an operation of the grayscale determiner is
stopped, and

wherein, when the current image is determined as a still
image, the grayscale determiner is operated.

12. The organic light emitting display device of claim 10,
wherein an increment where the first grayscale value when
the current image is determined as the moving image is
corrected is smaller than that where the first grayscale value
when the current image is determined as a still image is
corrected.

13. The organic light emitting display device of claim 1,
wherein the data corrector is configured to detect a black
pattern of an image by analyzing input image data.

14. The organic light emitting display device of claim 13,
wherein, when the (j+2k, 1) pixel is a pixel just under a lower
boundary portion of the black pattern, and the (j, 1) pixel to
the (j+2k-1, 1) pixel are detected as the black pattern, the
data corrector is configured to increase grayscale values
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corresponding to the (j, 1) pixel to the (j+2k-1, 1) pixel and
to provide the increased grayscale values to the data driver.

15. The organic light emitting display device of claim 14,
wherein data voltages corresponding to the (j, 1) pixel to the
(j4#2k-1. 1) pixel are smaller than a data voltage correspond-
ing to a black grayscale.

16. A method for driving an organic light emitting display
device, the method comprising:

determining whether a first grayscale value that is a
grayscale value of a (j, i) pixel (i and j are natural
numbers) is included in an ultra-low grayscale range,
based on image data;

when the first grayscale value is included in the ultra-low
grayscale range, comparing a difference between the
first grayscale value and a second grayscale value that
is a grayscale value of a (j+2k, 1) pixel (k is a natural
number of 1 or more);

when the difference between the second grayscale value
and the first grayscale value exceeds a set reference,
generating a correction grayscale value obtained by
increasing the first grayscale value; and

supplying a correction data voltage corresponding to the
correction grayscale value to a pixel unit,

wherein a scan signal supplied to the pixel unit includes
k bias pulses for applying a bias voltage to a driving
transistor of a pixel and one write pulse for applying a
data voltage corresponding to actual emission to the
driving transistor, and

wherein the correction data voltage is different from an
original data voltage corresponding to the first gray-
scale value.

17. The method of claim 16, wherein the correction data

voltage is smaller than the original data voltage.

18. The method of claim 16, wherein the correction data
voltage of the (j, i) pixel with respect to the first grayscale
value is smaller than a data voltage applied to a (j-1, 1) pixel
corresponding to the first grayscale value.

19. An organic light emitting display device comprising:

a pixel unit including a plurality of pixels respectively
coupled to a plurality of scan lines and a plurality of
data lines;

a scan driver configured to sequentially supply a scan
signal to the pixels through the scan lines, wherein the
scan signal includes k (k is a natural number) bias
pulses for applying a bias voltage to a driving transistor
of each of the pixels and one write pulse for applying
a data voltage corresponding to actual emission to the
driving transistor; and

a data corrector configured to detect a black pattern, and
correct a data voltage corresponding to the black pat-
tern among 2k pixel lines corresponding to a lower
boundary portion of the black pattern in a scan direc-
tion to a preset correction data voltage and then the
correction data voltage to the pixel unit.

20. The organic light emitting display device of claim 19,
wherein the correction data voltage is smaller than the data
voltage corresponding to another portion of the black pat-
tern.
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