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FIG. 2
Related Art
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FIG. 3
Related Art
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FIG. 6
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority of
Korean Patent Application No. 10-2012-0151218 filed on
Dec. 21, 2012, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present embodiments relate to an organic light

emitting display device, and more particularly, to an organic
light emitting display device and a method of driving the
same, that prevent a sensing defect and increase an accuracy
of external compensation, thus enhancing a display quality.
[0004] 2. Discussion of Related Art

[0005] General organic light emitting display devices may
include a display panel, which includes a plurality of pixels
respectively formed in a plurality of pixel areas defined by
intersections between a plurality of data lines and a plurality
of gate lines, and a panel driver that causes light to emit from
the plurality of pixels.

[0006] FIG. 1 is a circuit diagram for describing a pixel
structure of a related art organic light emitting display device.
With reference to FIG. 1, each pixel of the display panel may
include a first switching TFT ST1, a second switching TFT
ST2, a driving TFT DT, a capacitor Cst, and an organic light
emitting diode OLED.

[0007] The first switching TFT ST1 may be turned on
according to a scan signal (gate driving signal) supplied to a
corresponding gate line GL. As the first switching TFT ST1 is
turned on, a data voltage Vdata supplied to a corresponding
data line DL may be supplied to the driving TFT DT.

[0008] Thedriving TFT DT may be turned on according to
the data voltage Vdata supplied to the first switching TFT
ST1. A data current I_oled flowing to the organic light emit-
ting diode OLED may be controlled by a switching time of the
driving TFT DT.

[0009] The capacitor Cst may be connected between a gate
and source of the driving TFT DT. The capacitor Cst may
store a voltage corresponding to the data voltage Vdata sup-
plied to the gate of the driving TFT DT. The driving TFT DT
may be turned on with the voltage stored in the capacitor Cst.
[0010] The organic light emitting diode OLED may be
electrically connected between the source of the driving TFT
DT and a cathode voltage VSS. The organic light emitting
diode OLED may emit light according to the data current
1_oled supplied from the driving TFT DT.

[0011] The related art organic light emitting display device
may control a level of the data current I_oled flowing from a
first driving voltage VDD terminal to the organic light emit-
ting diode OLED by a switching time of the driving TFT DT
based on the data voltage Vdata. Therefore, the organic light
emitting diode OLED of each pixel emits light to thereby
realize an image.

[0012] However, the threshold voltage (Vth) and mobility
characteristics of the driving TFTs DT of the respective pixels
may be different due to non-uniformity of the TFT manufac-
turing process. For this reason, in general organic light emit-
ting display devices, despite that the same data voltage Vdata
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is applied to the driving TFTs DT of the respective pixels, a
deviation of currents flowing in the respective organic light
emitting diodes OLED occurs, causing the display device to
have non-uniform image quality.

[0013] To solve the non-uniform image quality, a plurality
of the sensing signal lines SL. may be formed in the same
direction as that of the gate lines GL, and a second switching
TFT ST2 may be additionally formed in each pixel. The
second switching TFT ST2 may be turned on according to a
sensing signal applied to a corresponding sensing signal line
SL. When the second switching TFT ST2 is turned on, the
data current 1_oled supplied to the organic light emitting
diode OLED may be supplied to an analog-to-digital con-
verter (ADC) of a data driver.

[0014] FIG. 2 is a diagram for describing a display and
sensing driving method of a related art organic light emitting
display device.

[0015] Withreference to FIG. 2, in adriving mode where an
image is displayed, data voltages Vdata corresponding to
image data may be respectively supplied from the first data
line to the last data line during a period of an Nth frame,
thereby enabling an image to be displayed.

[0016] In asensing mode, the display device may supply a
sensing signal to one or some of all the sensing signal lines to
perform real-time sensing during a blank interval between an
nth frame and an n+1st frame. In a driving period where an
image is displayed, a driving voltage Vref may be set as a
display reference voltage Vpre_r. In a sensing period, the
driving voltage Vref may be set as a sensing reference voltage
Vpre_s.

[0017] The display device may supply a precharging volt-
age Vpre_s to all the pixels or some pixels to be sensed, and
may selectively turn on the second switching TFTs ST2 of all
the pixels or some pixels to detect a voltage charged into each
of the corresponding sensing power lines RL. Subsequently,
the display device may convert the detected voltage into com-
pensation data corresponding to a threshold voltage/mobility
of the driving TFT DT of a corresponding pixel P.

[0018] Insuch ascheme, the display device may detect the
threshold voltage/mobility of the driving TFT DT of each
pixel of the display panel during a blank interval of a plurality
of frames. The display device may generate compensation
data on the basis of the detected threshold voltage/mobility,
and compensate for a data voltage Vdata applied to each pixel
by using the compensation data.

[0019] Vbltages ofthe reference power lines RL can respec-
tively increase according to data voltages supplied in the
driving mode. For example, a voltage of each of the reference
power lines RL can increase by 0.5 V according to a white
data voltage and a black data voltage.

[0020] In switching from the driving mode to the sensing
mode, because a data voltage supplied in the driving period
may not be sufficiently discharged, a voltage deviation of
several tens of mV may occur between a plurality of sensing
initial voltages. When a deviation of the sensing initial volt-
ages occurs, a voltage deviation of several tens of mV may
thereby occur between a plurality of sensing voltages, and for
this reason, the accuracy of sensing for the external compen-
sation is reduced.

[0021] FIG. 3 is a diagram for describing a problem in the
related art of a non-uniform image quality caused by a sensing
error.

[0022] With reference to FIG. 3, in switching from the
driving mode to the sensing mode, sensing errors due to
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insufficient discharging can be continuously accumulated. In
a state where the sensing errors are accumulated, when com-
pensation of each pixel is performed, non-uniformity of the
image quality can occur, causing a degradation of display
quality. That is, in the driving mode, a deviation of sensing
voltages may occur due to a pattern of an image displayed by
the pixels, thereby causing a sensing error.

[0023] To solve such a problem, in switching from the
driving mode to the sensing mode, the display device may
wait until 100% discharge, and then sense each pixel. How-
ever, it can typically take several tens of milliseconds (for
example, 30 ms to 50 ms) for discharging to be completed.
This increase in discharging time causes the additional prob-
lem that the time available for sensing is shortened.

SUMMARY

[0024] Accordingly, the present embodiments are directed
to providing an organic light emitting display device and a
method of driving the same that substantially obviate one or
more problems due to limitations and disadvantages of
related art.

[0025] An aspect of the present embodiments is directed to
providing an organic light emitting display device and a
method of driving the same, that may enable complete dis-
charging to be performed within an early time when switch-
ing from a driving mode to a sensing mode.

[0026] Another aspect of the present embodiments is
directed to providing an organic light emitting display device
and a method of driving the same, that can sense pixels
independently from a pattern of an image displayed by the
pixels, in a driving mode.

[0027] Another aspect of the present embodiments is
directed to providing an organic light emitting display device
and a method of driving the same, that can prevent a non-
uniformity of an image quality due to a sensing error when
switching from a driving mode to a sensing mode.

[0028] Another aspect of the present embodiments is
directed to providing an organic light emitting display device
and a method of driving the same, which can save time taken
in discharging data voltages when switching from a driving
mode to a sensing mode.

[0029] Additional advantages and features of the present
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 present embodiments. The objectives and other
advantages of the present embodiments may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0030] To achieve these and other advantages and in accor-
dance with the purpose of the present embodiments, as
embodied and broadly described herein, there is provided an
organic light emitting display device including: a display
panel configured to include a plurality of pixels that include
an organic light emitting diode and a pixel circuit emitting
light from the organic light emitting diode; a gate driver
configured to supply a scan signal used for driving the plu-
rality of pixels, a sensing signal for sensing, and a driving
voltage; a data driver configured to supply respective data
voltages and a reference voltage to the plurality of pixels in a
driving mode, and sense respective voltages charged into the
plurality of pixels in a sensing mode; a discharging driving
unit configured to initialize voltages of a plurality of sensing
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power lines corresponding to the plurality of pixels in switch-
ing the driving mode to the sensing mode; a timing controller
configured to control the gate driver, the data driver, and the
discharging driving unit to operate in a display mode and the
sensing mode; and a memory configured to store compensa-
tion data for compensating for the plurality of pixels.

[0031] In another aspect of the present invention, there is
provided a method of driving an organic light emitting dis-
play device, including a plurality of pixels that include an
organic light emitting diode and a pixel circuit emitting light
from the organic light emitting diode, including: respectively
supplying data voltages corresponding to image data to a first
data line to a last data line during a period of one frame to
display an image, in a driving mode where an image is dis-
played; connecting a plurality of sensing power lines, corre-
sponding to the plurality of pixels, to a ground to initialize
voltages of the sensing power lines, in switching the driving
mode to a sensing mode; after the sensing power lines are
initialized, supplying a sensing precharging voltage to the
sensing power lines; floating the sensing power lines, and
sensing the voltages of the sensing power lines; generating
compensation data corresponding to a threshold voltage and
mobility of a driving thin film transistor of each of the plu-
rality of pixels on the basis of the sensed voltages; and com-
pensating for the plurality of pixels on the basis of the com-
pensation data.

[0032] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate example embodiments and together with the description
serve to explain the principle of the invention. In the draw-
ings:

[0034] FIG. 1is a circuit diagram illustrating a pixel struc-
ture of a related art organic light emitting display device;
[0035] FIG. 21sadiagramillustrating a display and sensing
driving method of a related art organic light emitting display
device;

[0036] FIG. 3 is a diagram illustrating a problem related to
non-uniformity of image quality caused by a sensing error in
the related art;

[0037] FIG. 4 is a diagram schematically illustrating an
organic light emitting display device according to an embodi-
ment;

[0038] FIG. 5is a circuit diagram illustrating a data driver
and pixel structure of the organic light emitting display device
according to an embodiment; and

[0039] FIG. 6is a diagram illustrating a display and sensing
driving method of the organic light emitting display device
according to an embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0040] In the specification, in adding reference numerals
for elements in each drawing, like reference numerals may be
used for like elements.
[0041] The terms described in the specification should be
understood as follows.
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[0042] 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.

[0043] 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 compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0044] 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
oneofafirstitem, 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.

[0045] Hereinafter, embodiments of an organic light emit-
ting display device and a method of driving the same will be
described in detail with reference to the accompanying draw-
ings.

[0046] A compensation scheme may be categorized into an
internal compensation scheme and an external compensation
scheme, depending on a position of a circuit that compensates
for a characteristic deviation of pixels. The internal compen-
sation scheme may be a scheme in which a compensation
circuit for compensating for a characteristic deviation of pix-
els is disposed inside each of the pixels. The external com-
pensation scheme may be a scheme in which the compensa-
tion circuit for compensating for a characteristic deviation of
pixels is disposed outside each pixel. The present embodi-
ments may relate to an organic light emitting display device
using the external compensation scheme and a method of
driving the same.

[0047] FIG. 4 is a diagram schematically illustrating an
organic light emitting display device according to an embodi-
ment. FIG. 5 is a circuit diagram for describing a data driver
and pixel structure of the organic light emitting display device
according to an embodiment.

[0048] With reference to FIGS. 4 and 5, the organic light
emitting display device according to an embodiment includes
adisplay panel 100 and a panel driving unit. The panel driving
unit may include a data driver 200, a gate driver 300, a timing
controller 400, and a memory 500 storing compensation data.
[0049] The display panel 100 may include a plurality of
gate lines GL, a plurality of sensing signal lines SL, a plurality
of data lines DL, a plurality of driving power lines PL, a
plurality of reference power lines RL, and a plurality of pixels
P.

[0050] Each of the plurality of pixels P may include an
organic light emitting diode OLED and a pixel circuit PC for
emitting light from the organic light emitting diode OLED.
[0051] A difference voltage between a data voltage Vdata
and a reference voltage Vref (e.g., Vdata-Vref) may be
charged into a capacitor Cst connected between a gate and
source of the driving TFT DT. The driving TFT DT may be
turned on with the voltage charged into the capacitor Cst. The
organic light emitting diode OLED may emit light according
to a data current I_oled that flows from a first driving voltage
VDD terminal to a second driving voltage VSS terminal
through the driving TFT DT. Each of the pixels P may include
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one of ared pixel, a green pixel, a blue pixel, and a white pixel.
One unit pixel for displaying one image may include an
adjacent red pixel, green pixel, and blue pixel, or may include
an adjacent red pixel, green pixel, blue pixel, and white pixel.
[0052] Each of'the plurality of pixels P may be formedina
pixel area defined in the display panel 100. To this end, the
plurality of gate lines GL, the plurality of sensing signal lines
SL, the plurality of data lines DL, the plurality of driving
power lines PL, and the plurality of reference power lines RL
may be formed in the display panel 100 to define the pixel
area.

[0053] The plurality of gate lines GL and the plurality of
sensing signal lines SL may be formed in parallel in a first
direction (for example, a horizontal direction) in the display
panel 100. A scan signal (gate driving signal) may be applied
from the gate driver 300 to the gate lines GL. A sensing signal
may be applied from the gate driver 300 to the sensing signal
lines SL.

[0054] The plurality of data lines DL may be formed in a
second direction (for example, a vertical direction) to inter-
sect the plurality of gate lines GL and the plurality of sensing
signal lines SL. Data voltages Vdata may be respectively
supplied from the data driver 200 to the data lines DL. Each of
the data voltages Vdata may have a voltage level to which a
compensation voltage, corresponding to a shift of a threshold
voltage (Vth) of a driving TFT DT of a corresponding pixel P,
is added. The compensation voltage will be described in more
detail below.

[0055] The plurality of reference power lines RL may be
formed in parallel to the plurality of data lines DL. A display
reference voltage Vpre_r or a sensing precharging voltage
Vpre_s may be selectively supplied to the reference power
lines RL by the data driver 200.

[0056] At this time, the display reference voltage Vpre_r
may be supplied to each of the reference power lines RL
during a data charging period of each pixel P. The sensing
precharging voltage Vpre_s may be supplied to each refer-
ence power line RL during a detection period for which the
threshold voltage/mobility of the driving TFT DT of each
pixel P is detected. The plurality of driving power lines PL
may be formed in parallel to the gate lines GL. The first
driving voltage VDD may be supplied to each pixel P through
a corresponding driving power line PL.

[0057] As illustrated in FIG. 5, the capacitor Cst of each
pixel P may be charged with a difference voltage between the
data voltage Vdata and the reference voltage Vref (e.g,,
Vdata-Vref) during a data charging period. Each pixel P may
include a pixel circuit PC that supplies the data current I_oled
to the organic light emitting diode OLED according to a
voltage charged into the capacitor Cst during a light emitting
period.

[0058] The pixel circuit PC of each pixel P may include a
first switching TFT ST1, a second switching TFT ST2, the
driving TFT DT, and the capacitor Cst. Here, the TFTs ST1,
ST2, and DT may be N-type TFTs, and for example, may be
an a-Si TFT, a poly-Si TFT, an oxide TFT, or an organic TFT.
However, the present embodiments are not limited thereto,
and the TFTs ST1, ST2, and DT may be formed as P-type
TFTs.

[0059] The first switching TFT ST1 may have a gate con-
nected to a corresponding gate line GL, a source (first elec-
trode) connected to a data line DL, and a drain (second elec-
trode) connected to a first node nl connected to a gate of the
driving TFT DT.
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[0060] The first switching TFT ST1 may be turned on
according to a gate-on voltage level of a scan signal supplied
to the gate line GL. When the first switching TFT ST1 is
turned on, a data voltage Vdata supplied to a corresponding
dataline DL may be supplied to the first node nl1, for example,
a gate of the driving TFT DT.

[0061] The second switching TFT ST2 may have a gate
connected to a corresponding sensing signal line SL, a source
(first electrode) connected to a corresponding reference
power line RL, and a drain (second electrode) connected to a
second node n2 connected to the driving TFT DT and the
organic light emitting diode OLED.

[0062] The second switching TFT ST2 may be turned on
according to a gate-on voltage level of the sensing signal
supplied to the sensing signal line SL. When the second
switching TFT ST2 is turned on, the display reference voltage
Vpre_r or sensing precharging voltage Vpre_s supplied to the
reference power line RL may be supplied to the second node
n2.

[0063] The capacitor Cst may be connected between a gate
and drain of the driving TFT DT, for example, between the
first node n1 and the second node n2. The capacitor Cst may
be charged with a difference voltage between voltages respec-
tively supplied to the first and second nodes n1 and n2. The
driving TFT DT may be turned on with a voltage charged into
the capacitor Cst.

[0064] Thegateofthe driving TFT DT may be connected to
the drain of the first switching TFT ST1 and a first electrode
of the capacitor Cst in common. The drain of the driving TFT
DT may be connected to a corresponding driving power line
PL. A source of the driving TFT DT may be connected to the
drain of the second switching TFT ST2, a second electrode of
the capacitor Cst, and an anode of the organic light emitting
diode OLED.

[0065] The driving TFT DT may be turned on with a volt-
age charged into the capacitor Cst at every light emitting
period, and may control an amount of current flowing to the
organic light emitting diode OLED according to the first
driving voltage VDD.

[0066] The organic light emitting diode OLED may emit
light in accordance with the data current [ oled supplied from
the driving TFT DT of the pixel circuit PC, thereby emitting
a single color light having a luminance corresponding to the
data current I_oled.

[0067] To this end, the organic light emitting diode OLED
may include an anode connected to the second node n2 ofthe
pixel circuit PC, an organic layer (not shown) formed on the
anode, and a cathode (not shown) that is formed on the
organic layer and receives the second driving voltage VSS.
[0068] Theorganic layer may be formed to have a structure
of hole transport layer/organic emission layer/electron trans-
port layer or a structure of hole injection layer/hole transport
layer/organic emission layer/electron transport layer/electron
injection layer. Furthermore, the organic layer may further
include a functional layer for enhancing a light efficiency
and/or service life of the organic emission layer. In this case,
the second driving voltage VSS may be supplied to the cath-
ode of the organic light emitting diode OLED through a
second driving power line (not shown) that is formed ina line
shape.

[0069] The timing controller 400 may operate the data
driver 200 and the gate driver 300 in a driving mode. The
timing controller 400 may also operate the data driver 200 and
the gate driver 300 in a sensing mode, according to a user’s
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setting or at a predetermined time when a threshold voltage/
mobility of a driving TFT is detected.

[0070] The sensing mode may be performed at an initial
driving time of the display panel 100, at an end time after the
display panel 100 is driven for a long time, or during a blank
interval between frames where the display panel 100 displays
an image. In the sensing mode, the timing controller 400 may
generate a data control signal DCS and a gate control signal
GCS for the threshold voltage/mobility of the driving TFT
DT of each pixel P in units of one horizontal period, on the
basis of a timing sync signal TSS.

[0071] The timing controller 400 may control the data
driver 200 and the gate driver 300 in the sensing mode by
using the data control signal DCS and the gate control signal
GCS. The timing sync signal TSS may include a vertical sync
signal Vsync, a horizontal sync signal Hsync, a data enable
signal DE, and a clock DCLK. The gate control signal GCS
may include a gate start signal and a plurality of clock signals.
The data control signal DCS may include a data start signal,
a data shift signal, and a data output signal.

[0072] The gate driver 300 may operate in the driving mode
and the sensing mode according to mode control by the timing
controller 400. The gate driver 300 may be connected to the
plurality of gate lines GL and the plurality of sensing signal
lines SL. In the driving mode, the gate driver 300 may gen-
erate a gate-on voltage level of a scan signal at every horizon-
tal period according to the gate control signal GCS supplied
from the timing controller 400. The gate driver 300 may
sequentially supply the scan signal to the plurality of gate
lines GL.

[0073] Here, the scan signal may have a gate-on voltage
level during a data charging period of each pixel P. The scan
signal may have a gate-off voltage level during a light emit-
ting period of each pixel P. The gate driver 300 may be a shift
register that sequentially outputs the scan signal.

[0074] The gate driver 300 may generate a gate-on voltage
level of a sensing signal at every initialization period and
sensing voltage charging period of each pixel P. The gate
driver 300 may sequentially supply the sensing signal to the
plurality of sensing signal lines SL..

[0075] The gate driver 300 may be configured in an inte-
grated circuit (IC) type, or may be directly provided in a
substrate of the display panel 100 in a process of forming the
TFTs of the respective pixels P.

[0076] The gate driver 300 may be connected to the plural-
ity of driving power lines PL1 to PLm. The gate driver 300
may supply a driving voltage VDD, supplied from an external
power supply (not shown), to the plurality of driving power
lines PL1 to PLm.

[0077] Inthe sensing mode at the initial driving time of the
display panel 100 or at the end time after the display panel 100
is driven for a long time, the timing controller 400 may detect
the threshold voltage/mobility of the driving TFT DT of each
pixel P of the display panel 100 during one frame. In the
sensing mode during the blank interval, the timing controller
400 may detect the threshold voltage/mobility of the driving
TFT DTs of a plurality of pixels P formed on one horizontal
line at every blank period. In such a scheme, the timing
controller 400 may detect the threshold voltage/mobility of
the driving TFT DT of each pixel P of the display panel 100
during a blank interval of a plurality of frames. In the sensing
mode, the timing controller 400 may generate predetermined
detection data, and supply the detection data to the data driver
200.
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[0078] In the driving mode, the timing controller 400 may
correct external input data Idata on the basis of detection data
Dsen of the respective pixels P that are supplied from the data
driver 200 in the sensing mode. Furthermore, the timing con-
troller 400 may generate pixel data DATA based on the cor-
rected input data, and supply the generated pixel data DATA
to the data driver 200.

[0079] In this case, the pixel data DATA to be supplied to
each pixel P may have a voltage level in which a compensa-
tion voltage for compensating for a change in characteristic
(threshold voltage/mobility) of the driving TFT DT of each
pixel P is reflected.

[0080] The input data Idata may include input red, green,
and blue data to be supplied to one unit pixel. Furthermore,
when the unit pixel is configured with a red pixel, a green
pixel, and a blue pixel, one piece of pixel data DATA may be
red data, green data, or blue data. On the other hand, when the
unit pixel is configured with a red pixel, a green pixel, a blue
pixel, and a white pixel, one piece of pixel data DATA may be
red data, green data, blue data, or white data.

[0081] As illustrated in FIG. 5, the data driver 200 may be
connected to the plurality of data lines D1 to Dn, and may
operate in a display mode and the sensing mode according to
mode control by the timing controller 400,

[0082] The driving mode for displaying an image may be
driven in the data charging period, for which each pixel is
charged with a data voltage, and the light emitting period for
which each organic light emitting diode OLED emits light.
The sensing mode may be driven in the initialization period
for which each pixel is initialized, the sensing voltage charg-
ing period, and a sensing period.

[0083] The data driver 200 may include a data voltage
generating unit 210, a switching unit 240, and a discharging
driving unit 250.

[0084] The data voltage generating unit 210 may convert
the input pixel data DATA into data voltages Vdata, and
supply the data voltages Vdata to the respective data lines DL.
To this end, the data voltage generating unit 210 may include
a shift register, a latch, a grayscale voltage generator, a digi-
tal-to-analog converter (DAC), and an output unit.

[0085] The shift register may generate a plurality of sam-
pling signals, and the latch may latch the pixel data DATA
according to the sampling signals. The grayscale voltage
generator may generate a plurality of grayscale voltages with
a plurality of reference gamma voltages, and the DAC may
select grayscale voltages corresponding to the latched pixel
data DATA from among the plurality of grayscale voltages as
data voltages Vdata to output the selected data voltages. The
output unit may output the data voltages Vdata.

[0086] The switching unit 240 may include a plurality of
first switches 240a and a plurality of second switches 2405.
The plurality of first switches 240a may switch the data
voltages Vdata or a reference voltage Vpre_d to the respective
data lines DL in the driving mode.

[0087] The plurality of second switches 2405 may switch
the display reference voltage Vpre_r or the sensing precharg-
ing voltage Vpre_s so as to be supplied to the reference power
lines RL in the sensing mode. Subsequently, the plurality of
second switches 2405 may float the reference power lines RL.
Then, each of the plurality of second switches 2405 may
connect a corresponding reference power line RL to the sens-
ing data generating unit 230, thereby allowing a correspond-
ing pixel to be sensed.
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[0088] The sensing data generating unit 230 may be con-
nected to the reference power lines RL by the switching unit
240, and may sense a voltage charged into each of the refer-
ence power lines RL. The sensing data generating unit 230
may generate digital sensing data corresponding to the sensed
analog voltage, and supply the digital sensing data to the
timing controller 400.

[0089] In this case, the voltage sensed from the reference
power line RL may be decided at a ratio of a current (flowing
in a corresponding driving TFT DT) and a capacitance of the
reference power line RL with time. Here, the sensing data
may be data corresponding to a threshold voltage/mobility of
the driving TFT DT of each pixel P.

[0090] In switching from the driving mode to the sensing
mode, the discharging driving unit 250 may connect a corre-
sponding reference power line RL to a ground GND accord-
ing to a discharging control signal DS-CS inputted from the
timing controller 400. Therefore, a voltage of the reference
power line RL inputted in the driving mode is discharged. The
discharging driving unit 250 may be configured with a switch
that is turned on/off according to the discharging control
signal DS-CS. Here, the discharging driving unit 250 may be
configured as a logic circuit inside the data driver 200, or
configured as a separate logic circuit outside the data driver
200.

[0091] FIG. 6 is a diagram for describing a display and
sensing driving method of the organic light emitting display
device according to an embodiment. Hereinafter, an example
configuration, display driving method, and sensing driving
method ofthe data driver 200 will be described with reference
to FIG. 6.

[0092] Inthe driving mode where an image is displayed, the
data driver 200 may supply respective image data from the
first data line to the last data line during a period of an Nth
frame, thereby enabling an image to be displayed. At this
time, the display reference voltage Vpre_r may be supplied to
the sensing power lines RL.

[0093] Whena display signal is changed from a low level to
a high level, the discharging driving unit 250 may operate to
connect the reference power line RL to the ground GND
during a predetermined time T, according to the discharging
control signal DS-CS applied from the timing controller 400.
Therefore, a voltage of the reference power line RL inputted
in the driving mode is discharged. Thus, an increased voltage
in the reference power line RL is initialized to the ground
GND by the driving operation.

[0094] Like this, when the reference power line RL is ini-
tialized to the ground GND at an initial stage of the sensing
mode, the reference power line RL. and an input terminal of
the sensing data generating unit 230 of the data driver 200
may always be initialized to the same voltage at the initial
stage of the sensing mode. Therefore, each pixel can be pre-
cisely sensed with the same sensing initial voltage. That is,
each pixel can be sensed based on the same initial voltage
regardless of a pattern of data voltages which are supplied to
the respective pixels in the driving mode.

[0095] As illustrated in FIG. 6, a discharging operation by
the discharging driving unit 250 may be performed in syn-
chronization with a rising edge or falling edge of the display
signal.

[0096] At this time, the discharging driving time T may be
variably adjusted in order for the voltage of the reference
power line RL to be completely discharged to the ground
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GND. For example, the discharging operation may be pet-
formed during a time which is previously set by a timer.
[0097] Inthe sensing mode, after the discharging operation
is performed, the plurality of second switches 2406 may be
turned on during the blank interval between the nth frame and
the n+1st frame, and may supply the sensing precharging
voltage Vpre_s to one reference power line RL or a plurality
of sensing power lines RL. For example, the sensing pre-
charging voltage Vpre_s may be supplied at 1 V.

[0098] Subsequently, the second switch 2406 may float a
corresponding sensing power line RL, and then connect the
reference power line RL to the sensing data generating unit
230, thereby allowing a corresponding pixel to be sensed.
[0099] The sensing data generating unit 230 may sense a
voltage charged into the sensing power line RL. The sensing
data generating unit 230 may generate digital sensing data
corresponding to the sensed analog voltage, and supply the
digital sensing data to the timing controller 400. At this time,
a detected voltage may be converted into compensation data
corresponding to the threshold voltage/mobility of the driving
TFT DT of each pixel P.

[0100] Insuchascheme, the display device may detect the
threshold voltage/mobility of the driving TFT DT of each
pixel of the display panel during a blank interval of a plurality
of frames. The display device may generate compensation
data on the basis of the detected threshold voltage/mobility.
The display device may compensate for a data voltage Vdata
applied to each pixel by using the compensation data.
[0101] As described above, in switching from the driving
mode to the sensing mode, the reference power lines RL may
be initialized by the discharging operation, thus preventing a
sensing error from occurring in each pixel. Accordingly,
accuracy of the sensing can increase, and thus a compensation
performance of each pixel can be enhanced. Also, in switch-
ing from the driving mode to the sensing mode, a time taken
in discharging can be shortened to, for example, 5us to 6 us,
and thus, compensation of each pixel can be accurately and
quickly performed.

[0102] Moreover, the organic light emitting display device
and the method of driving the same according to the present
embodiments can sense each pixel independently from a pat-
tern of an image displayed by the pixels in the driving mode.
Accordingly, the present embodiments can prevent non-uni-
formity of image quality due to a sensing error, and enhance
the display quality.

[0103] As described above, the organic light emitting dis-
play device and the method of driving the same according to
the present embodiments can prevent a sensing error from
oceurring.

[0104] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments can also prevent a defective quality of an image from
occurring due to a sensing error.

[0105] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments enable complete discharging to be performed quickly
when switching from the driving mode to the sensing mode.
[0106] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments can sense the pixels independently from a pattern of an
image displayed by the pixels in the driving mode.

[0107] The organic light emitting display device and the
method of driving the same according to the present embodi-
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ments can prevent non-uniformity of an image quality due to
a sensing error when switching from the driving mode to the
sensing mode.

[0108] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments can save the time taken in discharging data voltages
when switching from the driving mode to the sensing mode.
[0109] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments can prevent the shortening of the display panel’s ser-
vice life.

[0110] The organic light emitting display device and the
method of driving the same according to the present embodi-
ments can enhance reliability of the display panel.

[0111] In addition to the aforementioned features and
effects of the present embodiments, other features and effects
can be construed from these embodiments.

[0112] It 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 spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided 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 display panel including a plurality of pixels having an
organic light emitting diode and a pixel circuit config-
ured to cause the organic light emitting diode to emit
light;

a gate driver configured to supply the plurality of pixels
with a scan signal used for driving the plurality of pixels
and a sensing signal for sensing;

a data driver configured to supply respective data voltages
and a reference voltage to the plurality of pixels in a
driving mode, and sense respective voltages charged
into the plurality of pixels in a sensing mode;

a discharging driving unit configured to initialize voltages
of a plurality of reference power lines corresponding to
the plurality of pixels after the display device switches
from the driving mode to the sensing mode;

atiming controller configured to control the gate driver, the
data driver, and the discharging driving unit to operate in
and switch between the driving mode and the sensing
mode; and

a memory configured to store compensation data for the
plurality of pixels, the respective data voltages supplied
by the data driver to the plurality of pixels being com-
pensated with the compensation data.

2. The organic light emitting display device of claim 1,
wherein the discharging driving unit is driven according to a
discharging control signal supplied from the timing controller
to connect the plurality of reference power lines to a ground.

3. The organic light emitting display device of claim 2,
wherein the discharging driving unit includes a switch that is
turned on or off by the discharging control signal, wherein the
switch is provided inside the data driver or provided as a
separated element.

4. The organic light emitting display device of claim 1,
wherein the discharging driving unit is configured to connect
the plurality of reference power lines to a ground for a pre-
determined time.

5. The organic light emitting display device of claim 1,
wherein the discharging driving unit is configured to initialize
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the voltages of the reference power lines corresponding to the
plurality of pixels in synchronization with a rising edge or
falling edge of a display signal.

6. The organic light emitting display device of claim 1,
wherein the discharging driving unit initializes the voltages of
the reference power lines corresponding to the plurality of
pixels during a blank interval between an nth frame and an
n+1st frame.

7. The organic light emitting display device of claim 1,
further comprising:

aplurality of data lines configured to supply the respective

data voltages to the plurality of pixels in the driving
mode;
the plurality of reference power lines configured to supply
the reference voltage to the plurality of pixels from the
data driver in the driving mode, and in the sensing mode,
configured to:
supply a sensing reference voltage to the plurality of
pixels from the data driver; and
supply the respective voltages charged into the plurality
of pixels to the data driver;
aplurality of gate lines crossing the plurality of data lines,
the plurality of gate lines configured to supply the scan
signal from the gate driver to the plurality of pixels;

aplurality of sensing signal lines configured to supply the
sensing signal for scanning from the gate driver to the
plurality of pixels, wherein

each pixel includes:

the pixel circuit including a first switching transistor, a
second switching transistor, a driving transistor, and a
capacitor; and

the organic light emitting diode.

8. A method of driving an organic light emitting display
device including a plurality of pixels that have an organic
light emitting diode and a pixel circuit configured to cause the
light emitting diode to emit light, the method comprising:
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in a driving mode where an image is displayed, respec-
tively supplying data voltages corresponding to image
data from a first data line to a last data line during a
period of one frame to thereby display an image;

in switching the driving mode to a sensing mode, initializ-

ing voltages of a plurality of reference power lines cor-
responding to the plurality of pixels;

after the voltages of the reference power lines are initial-

ized, supplying a sensing precharging voltage to the
reference power lines;

floating the reference power lines;

sensing the voltages of the reference power lines;

generating compensation data of each of the plurality of

pixels on the basis of the sensed voltages; and
compensating for the plurality of pixels on the basis of the
compensation data.

9. The method of claim 8, wherein the initializing of volt-
ages includes connecting the plurality of reference power
lines to a ground for a predetermined time.

10. The method of claim 8, wherein the initializing of
voltages includes initializing the voltages of the reference
power lines corresponding to the plurality of pixels in syn-
chronization with a rising edge or falling edge of a display
signal.

11. The method of claim 8, wherein the initializing of
voltages includes initializing the voltages of the reference
power lines corresponding to the plurality of pixels during a
blank interval between an nth frame and an n+1st frame.

12. The method of claim 8, wherein the initializing volt-
ages of the plurality of reference power lines includes con-
necting the plurality of reference power lines to a ground.

13. The method of claim 8, wherein the compensation data
corresponds to a threshold voltage and mobility of a driving
thin film transistor of each of the plurality of pixels.
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