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(57) ABSTRACT

Disclosed is an organic light emitting display device. In a
sensing mode of sensing a threshold voltage of a driving
transistor, when ripple occurs in a driving voltage applied to
a drain of the driving transistor, an error may occur in the
sensed threshold voltage. Therefore, when sensing a thresh-
old voltage of a driving transistor, the display device corrects
a threshold voltage of a driving transistor of each pixel
included in a horizontal line having an error caused by a
ripple of a driving voltage, to a threshold voltage of each
pixel included in another horizontal line.
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FIG. 2
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FIG. 6
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FIG. 12
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
COMPENSATING FOR IMAGE QUALITY OF
ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2015-0189917, filed on Dec. 30,
2015, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND
[0002] Field of the Invention
[0003] The present invention relates to an organic light

emitting display device, and more particularly, to a method
of compensating for image quality of an organic light
emitting display device.

[0004] Discussion of the Related Art

[0005] Active matrix type organic light emitting display
devices include an organic light emitting diode (OLED)
which is a self-emitting device, and typically have a fast
response time, high emission efficiency, high luminance, and
a wide viewing angle.

[0006] OLEDs, which are self-emitting devices, typically
each include an anode electrode, a cathode electrode, and an
organic compound layer formed therebetween. The organic
compound layer generally includes a hole injection layer
(HIL), a hole transport layer (HTL), an emission layer
(EML), an electron transport layer (ETL), and an electron
injection layer (EIL). When a driving voltage is applied to
the anode electrode and the cathode electrode, a hole passing
through the HTL and an electron passing through the ETL
move to the EML to generate an exciton, and thus, the EML
emits visible light.

[0007] In organic light emitting display devices, a plural-
ity of pixels each including an OLED are typically arranged
in a matrix type, and luminance of each of the pixels may be
adjusted based on a gray scale of video data. Each of the
pixels typically includes a driving transistor for controlling
a driving current which flows in the OLED. It may be
preferable that all the pixels are designed to have the same
electrical characteristics of the driving transistor such as a
threshold voltage, mobility, etc., but the driving transistors
of the pixels actually have non-uniform electrical charac-
teristics due to a process condition, a driving environment,
and/or the like. For this reason, even when the same data
voltage is applied, driving currents of the pixels differ, and
consequently, a luminance deviation between the pixels
occurs.

[0008] To solve such a problem, image quality compen-
sation technology may sense the threshold voltage of the
driving transistor of each pixel and appropriately correct
input data according to a result of the sensing to reduce the
non-uniformity of luminance. Hereinafter, a method of sens-
ing a threshold voltage of a driving transistor and a method
of compensating for input data according to a sensing result
will be briefly described.

[0009] FIG. 1 is a conceptual diagram illustrating a
method of sensing a threshold voltage of a driving transistor.
As illustrated in FIG. 1, a driving transistor Tdr is driven in
a source follower mode, sensing data Sdata is generated by
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sensing a source voltage Vs of the driving transistor Tdr, and
a threshold voltage Vth of the driving transistor Tdr is
calculated based on the sensing data Sdata. Subsequently,
compensation data corresponding to the calculated threshold
voltage of the driving transistor Tdr is calculated, and by
reflecting the calculated compensation data in input data, the
input data is compensated for.

[0010] However, a driving voltage EVDD, which is
applied to a drain of the driving transistor Tdr for sensing the
threshold voltage of the driving transistor Tdr, is directly
applied to the driving transistor Tdr without passing through
atransistor. Thus, as illustrated in FIG. 2, when ripple occurs
in the driving voltage, an error may also occur in the
threshold voltage obtained from the sensing data Sdata. For
this reason, an error may inevitably occur in the compen-
sation data calculated based on the threshold voltage, and
thus, in a case of compensating for the input data by
reflecting the compensation data in the input data, as illus-
trated in FIG. 3, a horizontal line defect occurs in a screen.

SUMMARY

[0011] Accordingly, embodiments of the present invention
are directed to provide an organic light emitting display
device and a method of compensating for image quality of
the organic light emitting display device that substantially
obviate one or more problems due to limitations and disad-
vantages of the related art.

[0012] An object of the present invention is directed to
provide an organic light emitting display device and a
method of compensating for image quality of an organic
light emitting display device, which correct an error of
characteristic data caused by a ripple of a driving voltage
applied to a driving transistor when sensing the character-
istic data of the driving transistor.

[0013] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0014] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, there is provided an organic
light emitting display device including a determiner config-
ured to determine whether ripple occurs in a driving voltage
supplied to each pixel of a plurality of pixels included in a
display panel, a detector configured to, when it is determined
that the ripple occurs in the driving voltage, detect a hori-
zontal line having an error, based on a deviation between nth
characteristic data obtained through nth sensing and n+1st
characteristic data obtained through n+lst sensing for a
driving transistor of each pixel, wherein “n” and “n+1” refer
to two sequential data periods, a data corrector configured to
correct n+lst characteristic data of pixels included in the
horizontal line having the error using n+1st characteristic
data of pixels included in another horizontal line and store
the corrected n+1st characteristic data in a memory, and a
data processor configured to compensate for input data
which is to be supplied to each pixel using the characteristic
data stored in the memory.
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[0015] 1In another aspect of the present invention, there is
provided a method of compensating for image quality of an
organic light emitting display device, the method including
determining whether ripple occurs in a driving voltage
supplied to each pixel of a plurality of pixels included in a
display panel, detecting a deviation between nth character-
istic data obtained through nth sensing of a driving transistor
of each pixel and n+1st characteristic data obtained through
n+1st sensing when it is determined that the ripple occurs in
the driving voltage, wherein “n” and “n+1” refer to two
sequential data periods, detecting a horizontal line, including
a pixel where the deviation is equal to or more than a
reference value, from among horizontal lines of the display
panel, correcting n+1st characteristic data of pixels included
in the detected horizontal line, based on n+1st characteristic
data of pixels included in another horizontal line, and
compensating for input data which is to be supplied to each
pixel, based on the corrected n+1st characteristic data.
[0016] 1t is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0018] FIG. 1 is a diagram illustrating the general prin-
ciple of sensing a threshold of a driving transistor;

[0019] FIG. 2is a diagram illustrating a ripple of a driving
voltage applied to a driving transistor;

[0020] FIG. 3 is a diagram illustrating a horizontal line
defect which occurs in a screen due to a ripple of a driving
voltage applied to a driving transistor;

[0021] FIG. 4 is a diagram schematically illustrating a
configuration of an organic light emitting display device
according to an embodiment of the present invention;
[0022] FIG. 5 is a circuit diagram illustrating a configu-
ration of a pixel illustrated in FIG. 4;

[0023] FIG. 6 is a block diagram schematically illustrating
a configuration of a timing controller illustrated in FIG. 4;
[0024] FIG. 7 is a block diagram schematically illustrating
a configuration of a sensing data corrector illustrated in FIG.
6;

[0025] FIG. 8 is a diagram conceptually illustrating a
method of correcting sensing data according to an embodi-
ment of the present invention;

[0026] FIG. 9 is a block diagram illustrating a configura-
tion of a data driver illustrated in FIG. 4;

[0027] FIG. 10 is a waveform diagram showing wave-
forms of signals applied to each pixel during a sensing
mode;

[0028] FIG. 11 is a waveform diagram showing wave-
forms of signals applied to each pixel during a display mode;
and

[0029] FIG. 12 is a flowchart illustrating a method of
compensating for image quality of an organic light emitting
display device according to an embodiment of the present
invention.
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DETAILED DESCRIPTION

[0030] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0031] The terms described in the specification should be
understood as follows.

[0032] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. The terms “first” and
“second” are for differentiating one element from the other
element, and these elements should not be limited by these
terms.

[0033] It will be further understood that the terms “com-
prises”, “comprising,”, “has”, “having”, “includes” and/or
“including”, when used herein, specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0034] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item.
[0035] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying drawings.

[0036] FIG. 4 is a diagram schematically illustrating a
configuration of an organic light emitting display device
according to an embodiment of the present invention, and
FIG. 5 is a circuit diagram illustrating a configuration of a
pixel illustrated in FIG. 4.

[0037] With reference to FIGS. 4 and 5, the organic light
emitting display device according to an embodiment of the
present invention may include a display panel 100 and a
panel driver 200.

[0038] The display panel 100 may include first to mth
(where m is a natural number) scan lines SL1 to SLm, first
to mth sensing lines SSL1 to SSLm, first to nth (where n is
a natural number more than m) data lines DL1 to DLn, first
to nth reference lines RL1 to RLn, a plurality of high-level
voltage lines PL, a low-level voltage line LVL, and a
plurality of pixels P.

[0039] The first to mth scan lines SL1 to SLm may be
arranged at certain intervals in parallel along a first direction
(for example, a widthwise direction) of the display panel
100. The first to mth sensing lines SSL.1 to SSLm may be
arranged at certain intervals in parallel with the first to mth
scan lines SL1 to SLm.

[0040] The first to nth data lines DL1 to DLn may be
arranged at certain intervals in parallel along a second
direction (for example, a lengthwise direction) of the display
panel 100 to intersect the first to mth scan lines SL1 to SLm
and the first to mth scan lines SL1 to SLm. The first to nth
reference lines RL1 to RLn may be arranged at certain
intervals in parallel with the first to nth data lines DL1 to
DLn.

[0041] Each of the first to nth reference lines RL1 to RLn
may be individually connected to a pixel P provided on a
horizontal line corresponding to a lengthwise direction of
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each of the scan lines SL1 to SLm, and may be connected
in common to pixels P arranged on a vertical line corre-
sponding to a lengthwise direction of a corresponding data
line of the data lines DL1 to DLn. That is, each of first to nth
reference lines RL.1 to RLn may be connected in common to
pixels P arranged in a pixel column of the display panel 100
and may be individually connected to a corresponding pixel
of pixels P arranged in a pixel row of the display panel 100.

[0042] The plurality of high-level voltage lines PL may be
arranged at certain intervals in parallel with the data lines
DL1 to DLn. Here, the plurality of high-level voltage lines
PL may be arranged at certain intervals in parallel with the
scan lines SL1 to SLn. Each of the plurality of high-level
voltage lines PL may be supplied with a high-level driving
voltage EVDD from an external high-level voltage supply
unit (not shown) through a driving power common line (not
shown) which is provided on an upper side and/or a lower
side of the display panel 100.

[0043] The low-level voltage line LVL may be provided in
a one-piece form all over the display panel 100, or may be
provided in plurality. In a case where the low-level voltage
line LVL is provided in plurality, the plurality of low-level
voltage lines LVL may be arranged at certain intervals in
parallel with the data lines DL1 to DLn or the scan lines ST.1
to SLm. The low-level voltage line LVL may be supplied
with a low-level driving voltage EVSS from an external
low-level voltage supply unit (not shown).

[0044] The plurality of pixels P may be respectively
provided in a plurality of pixel areas defined by the first to
mth scan lines SI.1 to SL.m and the first to nth data lines DL.1
to DLn. Here, each of the plurality of pixels P may be one
of a red pixel, a green pixel, a blue pixel, and a white pixel.
Also, i (where i is a natural number equal to or more than
three) number of pixels adjacent to each other among the
plurality of pixels P may configure one unit pixel which
displays one image. For example, each of unit pixels may be
configured with a red pixel, a green pixel, a blue pixel, and
a white pixel which are adjacent to each other, or may be
configured with a red pixel, a green pixel, and a blue pixel
which are adjacent to each other.

[0045] In an embodiment, as illustrated in FIG. 5, each of
the plurality of pixels P may be configured with a pixel
circuit PC which includes an organic light emitting device
OLED, a first switching transistor Tsw1, a second switching
transistor Tsw2, a driving transistor Tdr, and a capacitor Cst.
Here, each of the transistors Tsw1, Tsw2, and Tdr may be an
N-type thin film transistor (TFT), and for example, may be
an amorphous-silicon (a-Si) TFT, a poly-Si TFT, an oxide
TFT, an organic TFT, or the like.

[0046] The first switching transistor Tswl may be turned
on by a first scan pulse SP1 supplied through a scan line SL
and may supply a voltage Vdata or Vsen, supplied through
a data line DL, to a gate electrode of the driving transistor
Tdr according to an operation mode of the organic light
emitting display device. The first switching transistor Tswl
may include a gate electrode connected to the scan line SL
adjacent thereto, a first electrode connected to the data line
DL adjacent thereto, and a second electrode connected to a
first node nl1 which is the gate electrode of the driving
transistor Tdr. Each of the first and second electrodes of the
first switching transistor Tsw1 may be a source electrode or
a drain electrode depending on a direction in which a current
flows.
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[0047] The second switching transistor Tsw2 may be
turned on by a second scan pulse SP2 supplied through a
sensing line SSI, and may supply a voltage Vref or Vpre,
supplied through a reference line RL, to a second node n2
which is a source electrode of the driving transistor Tdr,
based on the operation mode of the organic light emitting
display device. The second switching transistor Tsw2 may
include a gate electrode connected to the sensing line SSL
adjacent thereto, a first electrode connected to the reference
line RL adjacent thereto, and a second electrode connected
to the second node n2. Each of the first and second elec-
trodes of the second switching transistor Tsw2 may be a
source electrode or a drain electrode depending on a direc-
tion in which a current flows.

[0048] The capacitor Cst may include a first electrode and
a second electrode which are connected between a gate
electrode and a source electrode of the driving transistor Tdr,
for example, the first node nl and the second node n2. The
first electrode of the capacitor Cst may be connected to the
first node n1, and the second node of the capacitor Cst may
be connected to the second node n2. The capacitor Cst may
be charged with a difference voltage between voltages
respectively supplied to the first and second nodes nl and n2
according to each of the first and second switching transis-
tors Tswl and Tsw2 being turned on, and then, the driving
transistor Tdr may be driven with a voltage charged into the
capacitor Cst.

[0049] The driving transistor Tdr may be driven with a
difference voltage between a gate voltage and a source
voltage to control the amount of current which flows from
the high-level voltage line PL to the organic light emitting
device OLED. The driving transistor Tdr may include the
gate electrode connected to the first node nl, the source
electrode connected to the second node n2, and the drain
electrode connected to the high-level voltage line PL.
[0050] The organic light emitting device OLED may emit
light with a data current loled which flows according to the
driving of the driving transistor Tdr, thereby emitting a
single color light having luminance corresponding to the
data current Toled. The organic light emitting diode OLED
may include a first electrode (for example, an anode elec-
trode) connected to the second node n2, an organic layer (not
shown) provided on the first electrode. and a second elec-
trode (for example, a cathode electrode) connected to the
organic layer.

[0051] The organic layer may be provided to have a
structure of a hole transport layer/organic emission layer/
electron transport layer, or may be provided to have a
structure of a hole injection layer/hole transport layer/
organic emission layer/electron transport layer/electron
injection layer. The organic layer may further include a
fanction layer for enhancing the emission efficiency and/or
lifetime of the organic emission layer. The second electrode
may be connected to the low-level power line LVL or may
become the low-level power line LVL.

[0052] With further reference to FIG. 1, the panel driver
200 operates the display panel 100 according to the opera-
tion mode of the display panel 100. In an embodiment, the
panel driver 200 operates the display panel 100 in a sensing
mode or a display mode.

[0053] The sensing mode denotes a pixel driving mode for
sensing a threshold voltage Vth, which is the electrical
characteristic of the driving transistor Tdr in each of the
plurality of pixels. The sensing mode may be performed at
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every predetermined period, or may be performed at every
power-on period of the organic light emitting display device,
power-off period of the organic light emitting display
device, power-on period after a predetermined driving time,
or power-off period after the predetermined driving time. In
an embodiment, the sensing mode may be performed in the
power-off period where a user does not view an image.
[0054] The display mode denotes a pixel driving mode for
displaying an image on each pixel P by correcting a data
voltage supplied to a corresponding pixel P, based on the
electrical characteristic of each subpixel P sensed in the
sensing mode.

[0055] The panel driver 200 includes a timing controller
210, a scan driver 230, and a data driver 250.

[0056] The timing controller 210 operates each of the scan
driver 230 and the data driver 240 in the sensing mode or the
display mode, based on a vertical synchronization signal of
a timing synchronization signal TSS or a power-on/off signal
PS input from an external driving system. The timing
synchronization signal TSS may include the vertical syn-
chronization signal, a horizontal synchronization signal, a
data enable signal, a clock signal, etc.

[0057] Indetail, in the sensing mode, the timing controller
210 operates the driving transistor Tdr of each pixel P in a
source follower mode to generate control signals DCS,
RCS1, and RCS2 and sensing pixel data DATA for sensing
the threshold voltage Vth of the driving transistor Tdr in
each pixel. The sensing pixel data DATA may have a
grayscale value corresponding to a predetermined target
voltage for operating the driving transistor Tdr in the source
follower mode.

[0058] In the display mode, the timing controller 210
generates compensation data, based on sensing data Vsen of
each pixel supplied from the data driver 250 and compen-
sates for pixel-based input data Idata input from an external
driving system (or a graphic card) with compensation data of
a corresponding pixel to generate pixel-based pixel data
DATA. In this case, the sensing data may include the
threshold voltage Vth or mobility of the driving transistor
Tdr of each pixel.

[0059] The timing controller 210 supplies the generated
pixel-based pixel data DATA to the data driver 250. Based
on the timing synchronization signal TSS, the timing con-
troller 210 generates a data control signal DCS for control-
ling the data driver 250 to transfer the data control signal
DCS to the data driver 250, and generates first and second
row control signals RCS1 and RCS2 for controlling the scan
driver 230 to transfer the first and second row control signals
RCS1 and RCS2 to the scan driver 230.

[0060] In a case where one unit pixel provided in the
display panel 100 is configured with a red pixel, a green
pixel, a blue pixel, and a white pixel, the timing controller
210 may convert red, green, and blue input data Idata into
four-color data (for example, red, green, blue, and white
data) based on a four color data conversion method (RGB to
RWGB). The four color data conversion method (RGB to
RWGB) may be set according to the luminance character-
istic of each unit pixel based on characteristics such as the
luminance and/or driving of each pixel P. The timing con-
troller 210 may correct four-color data obtained through
conversion based on the threshold voltage Vth of the driving
transistor Tdr included in each of the red pixel, the green
pixel, the blue pixel, and the white pixel to generate the
pixel-based pixel data DATA.
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[0061] In this case, the timing controller 210 may convert
the red, green, and blue input data Idata into the four-color
data (for example, the red, green, blue, and white data)
according to data conversion methods disclosed in Korean
Patent Publication Nos. 10-2013-0060476 and 10-2013-
0030598.

[0062] Hereinafter, the timing controller 210 according to
an embodiment of the present invention will be described in
more detail with reference to the accompanying drawings.

[0063] FIG. 6 is a block diagram schematically illustrating
a configuration of the timing controller 210 according to an
embodiment of the present invention.

[0064] As illustrated in FIG. 6, the timing controller 210
according to an embodiment of the present invention
includes a mode setting unit 610, a control signal generator
620, a data processor 630, and a sensing data corrector 640.

[0065] The mode setting unit 610 generates a first-logic-
level mode signal MS indicating the sensing mode or a
second-logic-level mode signal MS indicating the display
mode, based on the timing synchronization signal TSS and
the power-on/off signal PS input from an external system
body (not shown) or a graphic card (not shown).

[0066] The control signal generator 620 generates the data
control signal DCS and the first and second row control
signals RCS1 and RCS2 corresponding to the mode signal
MS supplied from the mode setting unit 620, based on the
timing synchronization signal TSS. The control signal gen-
erator 620 transfers the data control signal DCS and the first
and second row control signals RCS1 and RCS2 to the scan
driver 230 and the data driver 250.

[0067] If the mode signal MS supplied from the mode
setting unit 610 is the first-logic-level mode signal, the data
processor 630 supplies the sensing pixel data DATA to the
data driver 250 and obtains the threshold voltage Vth of each
pixel based on the sensing data Sdata transferred from the
data driver 250 to store the threshold voltage Vth of each
pixel in a memory 650.

[0068] Moreover, if the mode signal MS supplied from the
mode setting unit 610 is the second-logic-level mode signal,
the data processor 630 generates the compensation data
based on the threshold voltage of each pixel stored in the
memory 650 and reflects the compensation data in the
pixel-based input data Idata input from the outside to
compensate for the input data, thereby generating the pixel-
based pixel data DATA.

[0069] In this case, the data processor 630 may calculate
a deviation between a compensation value corresponding to
the threshold voltage of each pixel and an initial compen-
sation value (or a previous compensation value) for the
driving transistor Tdr of each pixel, and then, may add or
subtract the calculated deviation to or from the initial
compensation value (or the previous compensation value) to
generate the compensation data.

[0070] In the sensing mode, the sensing data corrector 640
determines whether an error occurs in characteristic data of
the driving transistor sensed from each pixel, based on
whether a ripple of the driving voltage EVDD supplied to
each pixel occurs. When the error occurs in the characteristic
data, the sensing data corrector 640 corrects the character-
istic data.

[0071] Hereinafter, the sensing data corrector 640 will be
described in more detail with reference to FIG. 7.



US 2017/0193922 Al

[0072] FIG. 7 is a block diagram schematically illustrating
a configuration of the sensing data corrector 640 according
to an embodiment of the present invention.

[0073] As illustrated in FIG. 7, the sensing data corrector
640 according to an embodiment of the present invention
includes a determiner 642, a detector 644, and a corrector
646.

[0074] First, the determiner 642 determines whether a
ripple of the driving voltage EVDD supplied from a power
supply (not shown) to each pixel occurs. To this end, the
determiner 642 includes a first comparator 642a, a second
comparator 642b, and a determination unit 642¢.

[0075] The first comparator 642a determines whether a
level of the driving voltage EVDD supplied to each pixel is
equal to or more than a predetermined maximum value.
When it is determined that the level of the driving voltage
EVDD is equal to or more than the predetermined maximum
value, the first comparator 642a may output “1”, and when
it is determined that the level of the driving voltage EVDD
is less than the predetermined maximum value, the first
comparator 642a may output “0”.

[0076] The second comparator 6425 determines whether
the level of the driving voltage EVDD supplied to each pixel
is equal to or less than a predetermined minimum value.
When it is determined that the level of the driving voltage
EVDD is equal to or less than the predetermined minimum
value, the second comparator 6426 may output “1”, and
when it is determined that the level of the driving voltage
EVDD is more than the predetermined minimum value, the
second comparator 642b may output “0”.

[0077] The determination unit 642¢ determines whether
ripple occurs in the driving voltage EVDD, based on a
comparison result of each of the first and second compara-
tors 642a and 642b. In detail, when at least one of the first
and second comparators 642a and 6425 outputs “1”, the
determination unit 642¢ may determine that ripple occurs in
the driving voltage EVDD. In an embodiment, the determi-
nation unit 642¢ may be implemented with an OR gate.

[0078] When it is determined by the determiner 642 that
the ripple of the driving voltage occurs, the detector 644
calculates a deviation between nth characteristic data
obtained through nth sensing and n+1st characteristic data
obtained through n+1st sensing for the driving transistor of
each pixel. In this case, the detector 644 may receive the nth
characteristic data and the n+1st characteristic data from the
memory 650. Here, the characteristic data may include the
threshold voltage of the driving transistor obtained based on
the sensing data.

[0079] The detector 644 may subtract the nth characteris-
tic data of each pixel from the n+1st characteristic data of a
corresponding pixel to calculate the deviation between the
nth characteristic data and the n+1st characteristic data.

[0080] For example, when the nth characteristic data illus-
trated in portion (a) of FIG. 8 is stored in the memory 650
and the n+1st characteristic data illustrated in portion (b) of
FIG. 8 is stored in the memory 650, the detector 644 may
subtract the nth characteristic data illustrated in portion (a)
of FIG. 8 from the n+1st characteristic data illustrated in
portion (b) of FIG. 8 to calculate a deviation illustrated in
portion (c) of FIG. 8.

[0081] Subsequently, the detector 644 detects a horizontal
line, including a pixel where the deviation calculated by the
detector 644 is equal to or more than a reference value, as
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a horizontal line having an error among horizontal lines
included in the display panel 100.

[0082] In an embodiment, when a deviation between nth
characteristic data and n+1st characteristic data of a specific
pixel is equal to or more than an average value of n+1st
characteristic data of m number of pixels arranged above the
specific pixel and n+1st characteristic data of m number of
pixels arranged under the specific pixel on a vertical line
including the specific pixel, the detector 644 may detect a
horizontal line, including the specific pixel, as a horizontal
line where an error occurs.

[0083] For example, in portion (¢) of FIG. 8, a deviation
of a first pixel disposed at a first position on a third
horizontal line is 70, and an average value of n+1st char-
acteristic data of two pixels arranged above the first pixel
and n+1st characteristic data of two pixels arranged under
the first pixel on a first vertical line including the first pixel
is 12, whereby a third horizontal line including the first pixel
may be determined as a horizontal line where an error
oceurs.

[0084] As described above, according to an embodiment
of the present invention, because a horizontal line where an
error occurs is detected based on an average value of
characteristic data of pixels which are arranged above and
under a specific pixel and are high in possibility of having
characteristic data similar to characteristic data of the spe-
cific pixel, the accuracy of detection of a horizontal line
where an error occurs may be enhanced.

[0085] With reference again to FIG. 7, the corrector 646
corrects n+1st characteristic data of each of pixels included
in a horizontal line determined as having an error. In detail,
the corrector 646 corrects the n+lst characteristic data of
each of the pixels included in the horizontal line determined
as having an error, based on n+1st characteristic data of
pixels included in another horizontal line except the hori-
zontal line having the error.

[0086] In an embodiment, the corrector 646 may correct
n+1st characteristic data of each of pixels included in a
horizontal line determined as having an error using n+1st
characteristic data of a pixel disposed just above each of
pixels on a vertical line including a corresponding pixel. In
this case, if the horizontal line determined as having the
error is an uppermost horizontal line in the display panel
100, the corrector 646 corrects the n+1st characteristic data
of each pixel included in the horizontal line determined as
having the error, using the n+1st characteristic data of a pixel
disposed just under each of pixels on a vertical line including
a corresponding pixel.

[0087] For example, a method of correcting, by the cor-
rector 646, n+lst characteristic data of each of pixels
included in a horizontal line determined as having an error
will be described in detail with reference to an example
illustrated in portion (b) of FIG. 8.

[0088] As an example illustrated in portion (b) of FIG. 8,
characteristic data of a first pixel on a third horizontal line
where an error occurs is 80, and characteristic data of a pixel
disposed above the first pixel is 12, whereby the corrector
646 corrects 80, which is characteristic data of the first pixel
on the third horizontal line, to 12. Also, characteristic data
of a second pixel on the third horizontal line where the error
occurs is 84, and characteristic data of a pixel disposed
above the second pixel is 12, whereby the corrector 646
corrects 84, which is characteristic data of the third pixel on
the third horizontal line, to 12. Also, characteristic data of a
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third pixel on the third horizontal line is 78, and character-
istic data of a pixel disposed above the third pixel is 12,
whereby the corrector 646 corrects 78, which is character-
istic data of the first pixel on the third horizontal line to 12.
Accordingly, the n+1st characteristic data illustrated in por-
tion (b) of FIG. 8 may be corrected as illustrated in portion
(d) of FIG. 8.

[0089] As described above, according to an embodiment
of the present invention, because characteristic data of each
of pixels included in a horizontal line where an error occurs
is corrected to characteristic data of a pixel included in a
horizontal line (a horizontal line disposed above or under the
horizontal line where the error occurs) which is expected to
have characteristic data similar to those of the pixels
included in the horizontal line where the error occurs, the
accuracy of correction of a horizontal line where an error
occurs may be enhanced.

[0090] In the above-described embodiment, it has been
described that the corrector 646 corrects n+1st characteristic
data of each of pixels included in a horizontal line deter-
mined as having an error, to n+1st characteristic data of a
pixel disposed just above each of pixels on a vertical line
including a corresponding pixel.

[0091] However, in an example modified embodiment, the
corrector 646 may correct n+1st characteristic data of each
of pixels included in a horizontal line determined as having
an error, to an average value or an intermediate value of
n+1st characteristic data of m number of pixels arranged
above each of pixels on a vertical line including a corre-
sponding pixel.

[0092] In another embodiment, the corrector 646 may
correct n+1st characteristic data of each of pixels included in
a horizontal line determined as having an error, to an average
value or an intermediate value of n+1st characteristic data of
m number of pixels arranged under each of the pixels.
[0093] In another embodiment, the corrector 646 may
correct n+1st characteristic data of each of pixels included in
a horizontal line determined as having an error, to an average
value or an intermediate value of n+1st characteristic data of
m number of pixels arranged above each of the pixels and
n+1st characteristic data of m number of pixels arranged
under each of the pixels.

[0094] As described above, according to an embodiment
of the present invention, because characteristic data of each
of pixels included in a horizontal line where an error occurs
is corrected to an average value or an intermediate value of
characteristic data of pixels included in a plurality of hori-
zontal lines (a plurality of horizontal lines disposed above or
under the horizontal line where the error occurs) which is
expected to have characteristic data similar to those of the
pixels included in the horizontal line where the error occurs,
the accuracy of correction of a horizontal line where an error
occurs may be enhanced.

[0095] The corrector 646 updates n+lst characteristic
data, stored in the memory 650, to corrected n+lst charac-
teristic data. Therefore, the data processor 630 may read the
updated n+1st characteristic data from the memory 650 to
generate compensation data, and may reflect the compensa-
tion data in input data to compensate for the input data.
[0096] When ripple occurs in the driving voltage in ini-
tially sensing each pixel, the detector 644 may not be able
to calculate a deviation between characteristic data, and
thus, the corrector 646 may correct initially-sensed charac-
teristic data to initial characteristic data which is stored in
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the memory 650 when releasing a product, and may store the
corrected characteristic data in the memory 650.

[0097] As described above, according to an embodiment
of the present invention, whether ripple occurs in the driving
voltage supplied to each pixel may be determined, and when
the ripple occurs in the driving voltage as a result of the
determination, an error of characteristic data caused by the
ripple may be corrected, thereby preventing a horizontal line
defect of a screen from occurring due to the use of charac-
teristic data where an error occurs.

[0098] With further reference to FIG. 4, the scan driver
230 is connected to the first to mth scan lines SL1 to SLm
and the first to mth sensing lines SSL.1 to SSLm, and
operates in the sensing mode or the display mode according
to mode control by the timing controller 210.

[0099] The scan driver 230 includes a scan line driver 232
and a sensing line driver 234. The scan line driver 232 is
connected to one side and/or the other side of each of the first
to mth scan lines SL1 to SLm. The scan line driver 232
generates the first scan pulse SP1 and supplies the first scan
pulse SP1 to the first to mth scan lines SL1 to SLm, in
response to the first row control signal RCS1, which is based
on the sensing mode or the display mode and is supplied
from the timing controller 210.

[0100] The sensing line driver 234 is connected to one side
and/or the other side of each of the first to mth sensing lines
SSL1 to SSLm. The sensing line driver 234 generates the
second scan pulse SP2 and supplies the second scan pulse
SP2 to the first to mth sensing lines SSL1 to SSLm, in
response to the second row control signal RCS2, which is
based on the sensing mode or the display mode and is
supplied from the timing controller 210.

[0101] In the sensing mode, each of the first and second
scan pulses SP1 and SP2 may be modified to various forms
to correspond to a pixel arrangement structure and a sensing
method of sensing the threshold voltage of the driving
transistor Tdr.

[0102] The data driver 250 is connected to the first to nth
data lines DL1 to DLn and the first to nth reference lines
RL1 to RLn, and operates in the sensing mode or the display
mode according to mode control by the timing controller
210.

[0103] In the sensing mode, in response to the data control
signal DCS, the data driver 250 converts the sensing pixel
data DATA into a sensing data voltage Vsen and supplies the
sensing data voltage Vsen to a corresponding data line DL.
Also, the data driver 250 senses a source voltage of the
driving transistor Tdr included in each pixel P through a
corresponding reference line of the reference lines RL1 to
RLn to generate the sensing data Sdata, and supplies the
generated sensing data Sdata to the timing controller 210.

[0104] Inthe display mode, in response to the data control
signal DCS, the data driver 250 converts pixel-based pixel
data DATA for one horizontal line, which is input in units of
one horizontal period, into a data voltage Vdata. The data
driver 250 supplies the data voltage Vdata to a correspond-
ing data line DL. Optionally, the data driver 250 may supply
the data voltage Vdata to the corresponding data line DL and
may supply a reference voltage Vref, supplied from the
outside, to a corresponding reference line RL.

[0105] FIG. 9 is a block diagram illustrating a configura-
tion of the data driver 250 according to an embodiment of
the present invention illustrated in FIG. 4.
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[0106] With reference to FIGS. 4, 5, and 9, the data driver
250 according to an embodiment of the present invention
includes a data driving unit 252, a switching unit 254, and
a sensing unit 256. In response to the data control signal
DCS supplied from the timing controller 210 according to
the sensing mode or the display mode, the data driving unit
252 converts input pixel data DATA into an analog voltage
Vdata or Vsen and supplies the analog voltage to a corre-
sponding data line DL. To this end, the data driving unit 252
includes a shift register, a latch unit, a grayscale voltage
generator, and a digital-to-analog converter (DAC).

[0107] The shift register generates a sampling signal by
using a source start signal and a source shift clock, which are
included in the data control signal DCS. In detail, the shift
register shifts the source start signal according to the source
shift clock to sequentially output the sampling signal.
[0108] The latch unit may sequentially sample and latch
the input pixel data DATA according to the sampling signal,
and may simultaneously output latch data for one horizontal
line according to a source output enable signal of the data
control signal DCS.

[0109] The grayscale voltage generator may generate a
plurality of different grayscale voltages GV corresponding
to the number of gray scales of the pixel data DATA by using
a plurality of gamma voltages RGV input from the outside.
[0110] The DAC may select a grayscale voltage, corre-
sponding to the latch data among the plurality of grayscale
voltages GV supplied from the grayscale voltage generator,
as a data voltage Vdata, and may output the data voltage
Vdata to a corresponding data line of the data lines D1 to
DLn.

[0111] The data driving unit 252 supplies the sensing data
voltage Vsen in the sensing mode and the data voltage Vdata
in the display mode to the corresponding data line DL.
[0112] The switching unit 254 may include first to nth
switching circuits S1 to Sn, which are connected to the first
to nth reference lines RL1 to RLn and the sensing unit 256
and are turned on according to a switching control signal
SCS.

[0113] In the sensing mode, each of the first to nth
switching circuits S1 to Sn may supply a pre-charging
voltage Vpre (or the reference voltage Vref), supplied from
the outside, to a corresponding reference line RL, and may
connect the corresponding reference line RL to the sensing
unit 256.

[0114] In the display mode, each of the first to nth switch-
ing circuits S1 to Sn may supply the reference voltage Vref,
supplied from the outside, to a corresponding reference line
RL, but embodiments are not limited thereto.

[0115] In the sensing mode, the sensing unit 256 may be
connected to the first to nth reference lines RL1 to RLn
through the switching unit 254 to sense a voltage of each of
the first to nth reference lines RL1 to RLn, and may generate
sensing data S data corresponding to the sensed voltage to
supply the sensing data Sdata to the timing controller 210.
To this end, the sensing unit 256 may include first to nth
analog-to-digital converters (ADCs), which are respectively
connected to the first to nth reference lines RL1 to RLn
through the switching unit 254.

[0116] FIG. 10 is a driving waveform diagram of one
representative pixel in the sensing mode in the organic light
emitting display device according to an embodiment of the
present invention.
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[0117] A driving method of an organic light emitting
display device according to an embodiment of the present
invention in the sensing mode will be described below with
reference to FIGS. 4 to 10.

[0118] In the sensing mode, in a first period t1, the second
switching transistor Tsw2 is turned on by the second scan
pulse SP2 having a gate-on voltage, and thus, the pre-
charging voltage Vpre (or the reference voltage Vref) sup-
plied to the reference line RL is supplied to the second node
n2 (i.e., the source electrode of the driving transistor Tdr),
whereby the source voltage of the driving transistor Tdr and
the reference line RL is initialized to the pre-charging
voltage Vpre. After the initialization, the first switching
transistor Tsw1 is turned on by the first scan pulse SP1
having the gate-on voltage, and thus, the sensing data
voltage Vsen supplied to the data line DL is supplied to the
first node n1 (i.e., the gate electrode of the driving transistor
Tdr). At this time, in order to prevent the organic light
emitting device OLED from emitting light according to the
driving transistor Tdr being driven with the sensing data
voltage Vsen, the first switching transistor Tswl may be
turned on at a certain time later than the second switching
transistor Tsw2. At this time, during the first period t1, the
organic light emitting device OLED does not emit light with
the pre-charging voltage Vpre which is supplied to the
second node n2 through the second switching transistor
Tsw2.

[0119] Subsequently, in a second period t2, while the first
and second switching transistors Tsw1 and Tsw2 are respec-
tively driven in a linear driving mode by the scan pulses SP1
and SP2 having the gate-on voltage, the reference line RL is
changed to a floating state according to the turn-on of the
switching unit 254. Therefore, the driving transistor Tdr
operates in the source follower mode with the sensing data
voltage Vsen, which is a bias voltage supplied to the gate
electrode, and thus, a difference voltage “Vsen-Vth”
between a data voltage Vdata and the threshold voltage Vth
of the driving transistor Tdr is charged into the reference line
RL, which is in the floating state.

[0120] Subsequently, in a third period t3, while the first
switching transistor Tswl is maintained in a turn-on state,
the second switching transistor Tsw2 is turned off by the
second scan pulse SP2 having a gate-off voltage, and simul-
taneously, the reference line RL is connected to the sensing
unit 256 by the switching unit 254. Therefore, the sensing
unit 256 senses a voltage charged into the reference line RL,
analog-to-digital converts the sensed voltage to generate the
sensing data Sdata, and supplies the sensing data Sdata to the
timing controller 210.

[0121] Therefore, the timing controller 210 calculates the
threshold voltage Vth of the driving transistor Tdr based on
the sensing data Sdata and the sensing data voltage Vsen
supplied from the sensing unit 256 in the third period t3 and
stores the calculated threshold voltage Vth of the driving
transistor Tdr in the memory 650. In this case, the threshold
voltage Vth of the driving transistor Tdr may be a voltage
obtained by subtracting a sensing voltage of the sensing umt
256 from the sensing data voltage Vsen.

[0122] FIG. 11 is a driving waveform diagram of one
representative pixel in the display mode in the organic light
emitting display device according to an embodiment of the
present invention.

[0123] A driving method of an organic light emitting
display device according to an embodiment of the present
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invention in the display mode will be described below with
reference to FIGS. 4 to 9 and 11.

[0124] In the display mode, one pixel may be divisionally
driven in a data addressing period DAT and an emission
period ET.

[0125] In the data addressing period DAT, as the first
switching transistor Tsw1 is turned on by the first scan pulse
SP1 having the gate-on voltage, a display data voltage Vdata
supplied to the data line DL is supplied to the first node nl
(i.e., the gate electrode of the driving transistor Tdr). As the
second switching transistor Tsw2 is turned on by the second
scan pulse SP2 having the gate-on voltage, the reference
voltage Vref supplied to the reference line RL is supplied to
the second node n2 (i.e., the source electrode of the driving
transistor Tdr).

[0126] In the data addressing period DAT, the display data
voltage Vdata charged into the capacitor Cst includes a
voltage for compensating for a threshold voltage of a
corresponding driving transistor Tdr. Also, in order to pre-
vent the organic light emitting device OLED from emitting
light according to the driving transistor Tdr being driven
with the display data voltage Vdata, the first switching
transistor Tsw1 may be turned on at a certain time later than
the second switching transistor Tsw2. Therefore, during the
data addressing period DAT, a difference voltage “Vdata-
Vref” between the display data voltage Vdata and the
reference voltage Vref is charged into the capacitor Cst
connected to the first node n1 and the second node n2. At this
time, the organic light emitting device OLED does not emit
light with the reference voltage Vref which is supplied to the
second node n2 through the second switching transistor
Tsw2.

[0127] It has been described above that in the data
addressing period DAT, the second switching transistor
Tsw2 is turned on for preventing the organic light emitting
device OLED from emitting light, but the present embodi-
ments are not limited thereto. In other embodiments, the
second switching transistor Tsw2 may not operate, and in
this case, a difference voltage between the display data
voltage Vdata and the source voltage of the driving transistor
Tdr may be charged into the capacitor Cst.

[0128] Subsequently, in the emission period ET, the first
and second switching transistors Tsw1 and Tsw2 are respec-
tively turned off by the first and second scan pulses SP1 and
SP2 having the gate-off voltage. Therefore, the driving
transistor Tdr is turned on by the voltage “Vdata-Vref”
stored in the capacitor Cst. Therefore, the data current Ioled
determined based on the difference voltage “Vdata-Vref”
between the display data voltage Vdata and the reference
voltage Vref flows in the organic light emitting device
OLED by the turned-on driving transistor Tdr, and thus, the
organic light emitting device OLED emits light in propor-
tion to the data current loled flowing therein. That is, in the
emission period ET, when the first and second switching
transistors Tsw1 and Tsw2 are turned off, a current flows in
the driving transistor Tdr, and as the organic light emitting
device OLED starts to emit light in proportion to the current,
a voltage of the second node n2 increases, and a voltage of
the first node nl increases by the voltage increase of the
second node n2 by the capacitor Cst, whereby a gate-source
voltage Vgs of the driving transistor Tdr is continuously
maintained by the voltage of the capacitor Cst. Thus, the
organic light emitting device OLED continuously emits light
until the data addressing period DAT of a next frame. Here,

Jul. 6, 2017

the current Toled flowing in the organic light emitting device
OLED may not be affected by a threshold voltage variation
of a corresponding driving transistor Tdr due to the display
data voltage Vdata including a compensation voltage.
[0129] According to an embodiment of the present inven-
tion, in the above-described data addressing period DAT, the
second switching transistor Tsw2 may be turned off for a
predetermined time difference “At” earlier than the first
switching transistor Tsw1, and thus, a mobility characteristic
change of the driving transistor Tdr may be compensated for.
In detail, when the second switching transistor Tsw2 is
turned off earlier than the first switching transistor Tswl
which is in a turn-on state, the source voltage of the driving
transistor Tdr may increase by the mobility of the driving
transistor Tdr based on the display data voltage Vdata, and
due to the increase in the source voltage, the gate-source
voltage Vgs of the driving transistor Tdr may decrease,
whereby a current flowing in the organic light emitting
device OLED may decrease. Accordingly, the mobility
characteristic change of the driving transistor Tdr may be
compensated for.

[0130] Hereinafter, a method of compensating for image
quality of an organic light emitting display device according
to an embodiment of the present invention will be described
with reference to FIG. 12.

[0131] FIG. 12 is a flowchart illustrating a method of
compensating for image quality of an organic light emitting
display device according to an embodiment of the present
invention.

[0132] The method of compensating for image quality
illustrated in FIG. 12 may be applied to the organic light
emitting display device having a configuration illustrated in
FIG. 4 and may be performed by the timing controller
having a configuration illustrated in FIGS. 6 and 7.

[0133] As illustrated in FIG. 12, in operation S1200,
characteristic data of a driving transistor included in each of
a plurality of pixels included in a display panel is obtained
from sensing data of each pixel according to the sensing
mode. In an embodiment, the characteristic data of the
driving transistor may include a threshold voltage or mobil-
ity of the driving transistor.

[0134] Subsequently, in operation S1210, whether ripple
oceurs in a driving voltage supplied to each pixel is deter-
mined. In an embodiment, when a level of the driving
voltage applied to each pixel is equal to or more than a
predetermined maximum value or is equal to or less than a
predetermined minimum value, it may be determined that
the ripple occurs in the driving voltage.

[0135] When it is determined in operation S1210 that the
ripple occurs in the driving voltage, a deviation between nth
characteristic data obtained through nth sensing and n+1st
characteristic data obtained through n+1st sensing for the
driving transistor of each pixel is calculated in operation
S$1220. In this case, the deviation between the nth charac-
teristic data and the n+1st characteristic data may be calcu-
lated by subtracting the nth characteristic data from the
n+1st characteristic data.

[0136] Subsequently. whether there is a horizontal line,
including a pixel having a deviation equal to or more than a
reference value, among horizontal lines of the display panel
is determined in operation S1230. When it is determined that
such a horizontal line exists, the horizontal line is deter-
mined as a horizontal line where an error occurs in operation
S1240.
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[0137] In detail, a deviation between nth characteristic
data and n+1st characteristic data of a specific pixel may be
compared with an average value of n+1st characteristic data
of m number of pixels arranged above the specific pixel and
n+1st characteristic data of m number of pixels arranged
under the specific pixel on a vertical line including the
specific pixel. When the deviation is equal to or more than
the average value, a horizontal line including the specific
pixel may be determined as a horizontal line where an error
occurs.

[0138] Subsequently, n+1st characteristic data of pixels
included in the horizontal line which is determined in
operation S1240 is corrected by using n+1st characteristic
data of pixels included in another horizontal line in opera-
tion S1250.

[0139] Inanembodiment, n+1st characteristic data of each
of pixels included in a horizontal line determined as having
an error may be corrected to n+1st characteristic data of a
pixel disposed just above each of pixels on a vertical line
including a corresponding pixel. In this case, if the horizon-
tal line determined as having the error is an uppermost
horizontal line in the display panel, the n+1st characteristic
data of each pixel included in the horizontal line determined
as having the error may be corrected to n+1st characteristic
data of a pixel disposed just under each of pixels on a
vertical line including a corresponding pixel.

[0140] Inanother embodiment, n+1st characteristic data of
each of pixels included in a horizontal line determined as
having an error may be corrected to an average value or an
intermediate value of n+1st characteristic data of m number
of pixels arranged above each of pixels on a vertical line
including a corresponding pixel.

[0141] Inanother embodiment, n+1st characteristic data of
each of pixels included in a horizontal line determined as
having an error may be corrected to an average value or an
intermediate value of n+1st characteristic data of m number
of pixels arranged under each of the pixels.

[0142] Inanother embodiment, n+1st characteristic data of
each of pixels included in a horizontal line determined as
having an error may be corrected to an average value or an
intermediate value of n+1st characteristic data of m number
of pixels arranged above each of the pixels and n+1st
characteristic data of m number of pixels arranged under
each of the pixels.

[0143] Subsequently, n+lst characteristic data which is
obtained through the correction in operation S1250 is stored
in a memory in operation 31260.

[0144] Subsequently, in operation S1270, input data which
is to be supplied to each pixel is compensated for by using
the characteristic data stored in the memory.

[0145] As described above, according to the embodiments
of the present invention, compensation data may be gener-
ated based on characteristic data of a driving transistor
which is sensed during the sensing period, and input data
which is to be supplied to a pixel may be compensated for
based on the compensation data, thereby improving image
quality.

[0146] Moreover, according to the embodiments of the
present invention, by correcting an error of the characteristic
data caused by a variation of a driving voltage applied to the
driving transistor when sensing the characteristic data of the
driving transistor, a horizontal line defect of a screen caused
by the error of the characteristic data may be prevented.

Jul. 6, 2017

[0147] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a determiner configured to determine whether ripple
occurs in a driving voltage supplied to each pixel of a
plurality of pixels included in a display panel;

a detector configured to, when it is determined that the
ripple occurs in the driving voltage, detect a horizontal
line having an error, based on a deviation between nth
characteristic data obtained through nth sensing and
n+1st characteristic data obtained through n+1st sens-
ing for a driving transistor of each pixel, wherein “n”
and “n+1” refer to two sequential data periods;

a data corrector configured to correct n+1st characteristic
data of pixels included in the horizontal line having the
error using n+1st characteristic data of pixels included
in another horizontal line and store the corrected n+1st
characteristic data in a memory; and

a data processor configured to compensate for input data
which is to be supplied to each pixel using the corrected
characteristic data stored in the memory.

2. The organic light emitting display device of claim 1,

wherein the determiner comptrises:

a first comparator configured to determine whether a level
of the driving voltage supplied to each pixel is equal to
or more than a maximum value;

a second comparator configured to determine whether the
level of the driving voltage supplied to each pixel is
equal to or less than a minimum value; and

a determination unit configured to determine the ripple as
occurring in the driving voltage when the level of the
driving voltage is equal to or more than the maximum
value or is equal to or less than the minimum value.

3. The organic light emitting display device of claim 1,

wherein when a deviation between nth characteristic data
and n+1st characteristic data of a specific pixel is equal to or
more than an average value of n+1st characteristic data of m
number of pixels arranged above the specific pixel and n+1st
characteristic data of m number of pixels arranged under the
specific pixel on a vertical line including the specific pixel,
the detector detects a horizontal line, including the specific
pixel, as the horizontal line where the error occurs.

4. The organic light emitting display device of claim 1,

wherein

the corrector corrects n+1st characteristic data of each of
pixels, included in the detected horizontal line, to n+1st
characteristic data of a pixel disposed just above each
of pixels on a vertical line including a corresponding
pixel, and

if the detected horizontal line is an uppermost horizontal
line, the corrector corrects the n+1st characteristic data
of each pixel, included in the detected horizontal line,
to n+1st characteristic data of a pixel disposed just
under each of pixels on a vertical line including a
corresponding pixel.

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

wherein the corrector corrects n+1st characteristic data of
each of pixels, included in the detected horizontal line, to an
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average value of n+1st characteristic data of m number of
pixels arranged above each of pixels on a vertical line
including a corresponding pixel, an average value of n+1st
characteristic data of m number of pixels arranged under
each of the pixels, or an average value of n+1st characteristic
data of m number of pixels arranged above each of the pixels
and n+1st characteristic data of m number of pixels arranged
under each of the pixels.

6. A method of compensating for image quality of an
organic light emitting display device, the method compris-
ing:

determining whether ripple occurs in a driving voltage

supplied to each pixel of a plurality of pixels included
in a display panel;

when it is determined that the ripple occurs in the driving

voltage, detecting a deviation between nth characteris-
tic data obtained through nth sensing and n+1st char-
acteristic data obtained through n+1st sensing for a
driving transistor of each pixel, wherein “n” and “n+1”
refer to two sequential data periods;

detecting a horizontal line, including a pixel where the

deviation is equal to or more than a reference value,
from among horizontal lines of the display panel;
correcting n+1st characteristic data of pixels included in
the detected horizontal line using n+1st characteristic
data of pixels included in another horizontal line; and
compensating for input data which is to be supplied to
each pixel using the corrected n+1st characteristic data.

7. The method of claim 6, wherein the determining
comprises:

determining ripple as occurring in the driving voltage

when a level of the driving voltage is equal to or more
than a maximum value or is equal to or less than a
minimum value.

8. The method of claim 6, wherein the detecting com-
prises:
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comparing a deviation between nth characteristic data and
n+1st characteristic data of a specific pixel with an
average value of n+1st characteristic data of m number
of pixels arranged above the specific pixel and n+1st
characteristic data of m number of pixels arranged
under the specific pixel on a vertical line including the
specific pixel; and

when the deviation is equal to or more than the average
value, detecting a horizontal line, including the specific
pixel, as the horizontal line where the error occurs.

9. The method of claim 6, wherein the correcting com-

prises:

correcting n+1st characteristic data of each of pixels,
included in the detected horizontal line, to n+1st char-
acteristic data of a pixel disposed just above each of
pixels on a vertical line including a corresponding
pixel; and

if the detected horizontal line is an uppermost horizontal
line, correcting the n+1st characteristic data of each
pixel, included in the detected horizontal line, to n+1st
characteristic data of a pixel disposed just under each of
pixels on a vertical line including a corresponding
pixel.

10. The method of claim 6, wherein the correcting com-

prises:

correcting n+1st characteristic data of each of pixels,
included in the detected horizontal line, to an average
value of n+1st characteristic data of m number of pixels
arranged above each of pixels on a vertical line includ-
ing a corresponding pixel, an average value of n+1st
characteristic data of m number of pixels arranged
under each of the pixels, or an average value of n+1st
characteristic data of m number of pixels arranged
above each of the pixels and n+1st characteristic data of
m number of pixels arranged under each of the pixels.
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