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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 Republic of
Korea Patent Application No. 10-2016-0158008, filed on
Nov. 25, 2016, which is hereby incorporated by reference in
its entirety.

BACKGROUND

Field of Technology

[0002] The present disclosure relates to an organic light
emitting display (OLED) device and a method for driving
the same, and more particularly, to an OLED device capable
of compensating for a difference in deterioration between
pixels, and a method for driving the same.

Discussion of the Related Art

[0003] A flat display device is applied to various electronic
devices such as televisions, mobile phones, notebook com-
puters and tablet computers. For this application, research
has been continuously conducted on a technique for reduc-
ing the thickness, weight and power consumption of the flat
display device.

[0004] Representative examples of the flat display device
may include a liquid crystal display (L.CD) device, a plasma
display panel (PDP) device, a field emission display (FED)
device, an electro luminescence display (ELD) device, an
electro-wetting display (EWD) device and an organic light
emitting display (OLED) device.

[0005] Among the representative examples, the OLED
device displays an image using an OLED corresponding to
each pixel.

[0006] FIG.1 is an equivalent circuit diagram correspond-
ing to each pixel of a general OLED device.

[0007] As illustrated in FIG. 1, the pixel of the OLED
device includes a first switching thin film transistor (TFT)
ST1, a second switching TFTST2, a driving TFT DT, a
storage capacitor Cst and an OLED.

[0008] The first switching TFT ST1 is turned on in
response to a scan signal scan of a gate line GL. At this time,
the first switching TFT ST1 supplies a data signal Vdata of
a data line DL to the driving TFT DT and the storage
capacitor Cst.

[0009] The driving TFT DT is turned on in response to the
data signal Vdata supplied through the first switching TFT
ST1. At this time, a driving current I_oled between first and
second driving voltages VDD and VSS is supplied to the
OLED through the driving TFT DT. The driving TFT DT
maintains a turn-on state based on a voltage stored in the
storage capacitor Cst.

[0010] The OLED emits light based on the driving current
1_oled. At this time, the magnitude of the driving current
1_oled may be controlled through switching of the driving
TFT DT.

[0011] The OLED and the driving TFT DT may be dete-
riorated depending on usage. Furthermore, the uniformity
and reliability in brightness of the pixel and the image
quality of the pixel may be degraded by the deteriorated
OLED or driving TFT DT.
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[0012] In particular, a specific region for displaying a logo
or advertisement in the display region is used at a higher
frequency than in the surrounding other regions. Thus, since
the deterioration of the specific region becomes different
from those of the surrounding other regions, a defect such as
afterimage may occur.

[0013] In order to prevent such a defect, the driving
currents 1_oled supplied to the OLEDs of the whole pixels
may be sequentially sensed, and a difference in characteristic
between the respective pixels may be compensated for based
on the sensing result. In this case, a period for sensing the
whole pixels must be added to a point of time that the
operation of the device is started or ended, and a pixel of
which the driving current 1_oled is sensed may be visually
recognized.

[0014] In order to solve such a problem, a data counting
method has been suggested.

[0015] The data counting method performs deterioration
modeling based on stress data accumulated through counting
of input data corresponding to each pixel, instead of sensing
the driving current I_oled. According to the result of the
deterioration modeling, the data counting method compen-
sates for a characteristic variation of each pixel. However,
while the actual deterioration of the OLED or the driving
TFT DT is sensitive to an external factor such as light or
temperature, the data counting method has a difficulty in
reflecting the external factor.

[0016] FIG. 2 is a diagram for describing the problem of
the deterioration compensation method using the data count-
ing method.

[0017] As illustrated in FIG. 2, an error between the actual
deterioration of the pixel and the deterioration of the pixel
which is estimated through the data counting method may
increase, because the data counting method cannot reflect
external factors. In particular, the error in the deterioration of
the pixel, which is estimated through the data counting
method, may be gradually accumulated. In this case, a defect
such as overcompensation or non-compensation may occur
while the difference in characteristic between the pixels is
excessively or insufficiently compensated for.

SUMMARY

[0018] Various embodiments are directed ton OLED
device which is capable of preventing an accumulation of
error in deterioration of a pixel by a data counting method,
thereby improving the accuracy of compensation for a
characteristic difference between pixels, and a method for
driving the same.

[0019] Other objects and advantages of the present dis-
closure can be understood by the following description, and
become apparent with reference to the embodiments of the
present disclosure. Also, it is obvious to those skilled in the
art to which the present disclosure pertains that the objects
and advantages of the present disclosure can be realized by
the means as claimed and combinations thereof.

[0020] Inan embodiment, an OLED device may include a
display panel, a gate driver, a data driver, a timing controller
and a deterioration compensation unit. The deterioration
compensator may detect one or more deteriorated regions in
the display region based on stress data of the respective
pixels, the stress data being generated by counting input data
corresponding to the respective pixels, and generate com-
pensation data of pixels included in each of the deteriorated
regions, based on the stress data of the respective pixels and
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sensing data for deteriorations of pixels included in two or
more horizontal lines which are arbitrarily selected among
horizontal lines corresponding to the deteriorated region.
[0021] The deterioration compensator may include: a data
counting unit configured to generate accumulated data of the
respective pixels by counting the input data corresponding to
the respective pixels; a deterioration prediction unit config-
ured to generate the stress data of the respective pixels by
predicting the deteriorations of the respective pixels accord-
ing to the accumulated data of the respective pixels; a
deteriorated region detection unit configured to detect one or
more deteriorated regions in the display region, based on the
stress data of the respective pixels; a sensing control unit
configured to receive the sensing data for the deteriorations
of the pixels included in the two or more horizontal lines
which are arbitrarily selected in each of the deteriorated
regions; and a first compensation data generation unit con-
figured to generate the compensation data of the pixels
included in each of the deteriorated regions, based on the
sensing data and the stress data of the respective pixels.
[0022] When a difference between the sensing data and the
original stress data of a pixel corresponding to the sensing
data is greater than or equal to a threshold difference, the first
compensation data generation unit may correct the original
stress data based on the sensing data and a predetermined
sensing data weight. The first compensation data generation
unit may calculate a correction ratio based on the original
stress data and the corrected stress data, correct stress data
of the pixels included in each of the deteriorated regions
based on the correction ratio, and generate the compensation
data of the pixels included in each of the deteriorated regions
based on the corrected stress data of the pixels included in
the deteriorated region.

[0023] Since the deteriorations of the pixels by the data
counting method can be corrected according to the actual
deteriorations of the pixels by the sensing method by the
deterioration compensator, the reliability and accuracy of the
compensation data can be improved, and non-compensation
and overcompensation can be prevented. Furthermore, only
the actual deteriorations of partial pixels can be sensed to
prevent the sensing mode from being recognized.

[0024] In another embodiment, a method for driving an
OLED device may include: generating accumulated data of
the respective pixels by counting input data corresponding to
the respective pixels; generating stress data of the respective
pixels by predicting deteriorations of the respective pixels
according to the accumulated data of the respective pixels;
detecting one or more deteriorated regions in the display
region, based on the stress data of the respective pixels;
receiving sensing data for deteriorations of pixels included
in two or more horizontal lines which are arbitrarily selected
in each of the deteriorated regions; and generating compen-
sation data of pixels included in each of the deteriorated
regions, based on the sensing data and the stress data of the
respective pixels.

[0025] The generating of the compensation data of the
pixels included in each of the deteriorated regions may
include: correcting the original stress data of a pixel corre-
sponding to the sensing data, based on the sensing data and
a predetermined sensing data weight, when a difference
between the sensing data and the original stress data is
greater than or equal to a threshold difference; calculating a
correction ratio based on the original stress data and the
corrected stress data; correcting stress data of the pixels
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included in each of the deteriorated regions, based on the
correction ratio; and generating the compensation data of the
pixels included in each of the deteriorated regions, based on
the corrected stress data of the pixels included in each of the
deteriorated regions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 11is an equivalent circuit diagram correspond-
ing to a pixel of a general OLED device.

[0027] FIG. 2 is a diagram for describing a problem of a
deterioration compensation method using a data counting
method.

[0028] FIG. 3 schematically illustrates an OLED device
according to an embodiment of the present disclosure.
[0029] FIG. 4 is an equivalent circuit diagram correspond-
ing to each pixel of FIG. 3 according to an embodiment of
the present disclosure.

[0030] FIG. 5 illustrates a deterioration compensator of
FIG. 3 according to an embodiment of the present disclo-
sure.

[0031] FIG. 61s flowchart illustrating a method for driving
an OLED device according to an embodiment of the present
disclosure.

[0032] FIG. 7 is a flowchart illustrating a step of detecting
one or more deteriorated regions in FIG. 6 according to an
embodiment of the present disclosure.

[0033] FIG. 8 illustrates the maximum stress data of a
plurality of horizontal lines according to an embodiment of
the present disclosure.

[0034] FIG. 9 is a histogram illustrating the maximum
stress data of FIG. 8 according to an embodiment of the
present disclosure.

[0035] FIG. 10 is a flowchart illustrating a step of gener-
ating compensation data in FIG. 6 according to an embodi-
ment of the present disclosure.

[0036] FIG. 11 illustrates an example of a sensing data
weight at a step of correcting stress data in FIG. 10 accord-
ing to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0037] Hereafter, an OLED device and a method for
driving the same according to exemplary embodiments of
the present disclosure will be described below in more detail
with reference to the accompanying drawings.

[0038] Referring to FIGS. 3 to 5, an OLED device accord-
ing to an embodiment of the present disclosure will be
described.

[0039] FIG. 3 schematically illustrates the OLED device
according to the embodiment of the present disclosure. FIG.
4 is an equivalent circuit diagram corresponding to each
pixel of FIG. 3, and FIG. 5 illustrates a deterioration
compensator of FIG. 3.

[0040] As illustrated in FIG. 3, the OLED device accord-
ing to the embodiment of the present disclosure includes a
display panel 100, a data driver 200, a gate driver 300, a
timing controller 400 and a deterioration compensator 500.
[0041] The display panel 100 includes a display region
corresponding to a plurality of pixels P.

[0042] The plurality of pixels P are arranged in a matrix
shape on the display region. The plurality of pixels P are
connected to gate lines GL1 to GLm, data lines DL1 to DLn,
driving power lines PL1 to PLm, sensing signal lines SL1 to
SLm and reference voltage lines RL1 to RLn, respectively,
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which are arranged outside the plurality of pixels P. Each of
the pixels P includes an OLED and a pixel circuit for driving
the OLED.

[0043] The gate lines GL1 to GLm and the data lines DL1
to DLn are arranged in directions crossing each other, and
define a plurality of pixel regions corresponding to the
respective pixels P. Furthermore, the gate lines GL1 to GLm,
the driving power lines PL.1 to PLm and the sensing signal
lines SL1 to SLm may be arranged in a first direction
(side-to-side direction of FIG. 3). The data lines DL1 to DLn
and the reference voltage lines RL1 to RLn may be arranged
in a second direction (top-to-bottom direction of FIG. 3)
crossing the first direction.

[0044] The gate driver 300 supplies a scan signal to the
plurality of pixels P through the gate lines GL1 to GLm. The
gate driver 300 supplies a sensing signal to the plurality of
pixels P through the sensing signal lines SL1 to SLm.
[0045] That is, when the display panel 100 is driven in a
driving mode for displaying an image, the gate driver 300
may sequentially supply scan signals to the gate lines GLL1
to GLm during vertical periods for displaying the respective
image frames. In the driving mode, the gate driver 300 may
supply a first driving voltage VDD to the plurality of pixels
P through the driving power lines PL1 to PLm.

[0046] Furthermore, during a sensing period in which the
display panel 100 is driven in a sensing mode for sensing the
deterioration of a pixel, the gate driver 300 may sequentially
supply scan signals to all or part of the sensing signal lines
SL1 to SLm.

[0047] The data driver 200 supplies data signals to the
plurality of pixels P through the data lines DL1 to DLn. The
data driver 200 senses the deteriorations of the pixels P
through the reference voltage lines RL1 to RLn.

[0048] That is, in the driving mode, the data driver 200
may supply a data signal to the data line DL during a
horizontal period in which the scan signals are supplied to
the gate lines GL in each of the vertical periods.

[0049] Furthermore, whenever the sensing signals are
supplied to the respective sensing signal lines SL during the
sensing period in which the display panel 100 is driven in the
sensing mode for sensing the deteriorations of the pixels, the
data driver 200 senses the voltage levels of the reference
voltage lines RLL1 to RLn.

[0050] The timing controller 400 may drive the gate driver
300 and the data driver 200 in any one of the driving mode
and the sensing mode.

[0051] The timing controller 400 may drive the gate driver
300 and the data driver 200 in the driving mode, based on
a timing synchronization signal TSS. At this time, an image
corresponding to the input data Idata is displayed on the
display panel 100.

[0052] That is, when the display panel 100 is driven in the
driving mode, the timing controller 400 controls the gate
driver 300 and the data driver 200 based on the input data
Idata and the timing synchronization signal TSS. Thus,
while the plurality of pixels P of the display panel 100
exhibit brightnesses depending on the respective input data
Idata, the image may be displayed.

[0053] The timing controller 400 may drive the gate driver
300 and the data driver 200 in the sensing mode. For
example, at one or more of a driving start point and a driving
end point of the display panel 100 and a preset blank period
during driving, the timing controller 400 may drive the gate
driver 300 and the data driver 200 in the sensing mode.
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[0054] The deterioration compensator 500 supplies com-
pensation data for compensating the deteriorations of the
respective pixels P to the data driver 200.

[0055] The deterioration compensator 500 detects one or
more deteriorated regions in the display region, based on
stress data of the pixels P, which are generated through
counting of the input data Idata corresponding to the respec-
tive pixels P. The deterioration compensator 500 arbitrarily
selects two or more horizontal lines among horizontal lines
corresponding to each of the deteriorated regions. Then, the
deterioration compensator 500 generates compensation data
Cdata for pixels included in each of the deteriorated regions,
based on the stress data and the sensing data for the
deteriorations of pixels included in the selected horizontal
lines.

[0056] The data signals Vdata supplied to the plurality of
pixels P from the data driver 200 are compensated for based
on the compensation data Cdata generated by the deterio-
ration compensator 500.

[0057] As illustrated in FIG. 4, each of the pixels P
includes an OLED and a pixel circuit PC for driving the
OLED.

[0058] The pixel circuit PC includes a first switching TFT
ST1, a second switching TFT ST2, a driving TFT DT and a
storage capacitor Cst.

[0059] The first switching TFT ST1 is connected among
the gate line GL, the data line DL and a first node nl. The
first node n1 is located between the first switching TFT ST1
and the driving TFT DT. The first switching TFT ST1 is
turned on in response to a scan signal scan of the gate line
GL, and transmits the data signal Vdata of the data line DL
to the first node nl.

[0060] The driving TFT DT is connected to the first node
nl, the driving power line PL and a second node n2. The
second node n2 is located between the driving TFT DT and
the OLED.

[0061] The storage capacitor Cst is connected between the
gate electrode and the drain electrode of the driving TFT DT.
That is, the storage capacitor Cst is connected between the
first node nl and the second node n2. The storage capacitor
Cst is charged with a difference voltage between the first and
second nodes nl and n2.

[0062] The OLED is connected between the second node
n2 and a second driving voltage VSS.

[0063] Thus, the driving TFT DT is turned on, based on
the voltage stored in the storage capacitor Cst and the data
signal Vdata of the data line DL, which is supplied to the
first node nl. Through the turned-on driving TFT DT, a
current path is formed between the first and second driving
voltages VDD and VSS, and a driving current is supplied to
the OLED. At this time, the OLED emits light based on the
driving current.

[0064] The second switching TFT ST2 is connected to the
sensing signal line SL, the reference voltage line RL and the
second node n2. The second switching TFT ST2 is turned on
in response to a sensing signal sense of the sensing signal
line SL, and transmits the voltage level of the second node
n2 to the reference voltage line RL. That is, the driving
current of the OLED is transmitted to the reference voltage
line RL through the turned-on second switching TFT ST2.
Thus, the driving current of the OLED may be sensed.
[0065] As described above, the data driver 200 may be
driven in any one of the driving mode and the sensing mode,
according to control of the timing controller 400 of FIG. 3.
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[0066] The data driver 200 includes a data signal genera-
tion unit 210, a sensing data generation unit 230 and a
switching unit 240.

[0067] The data signal generation unit 210 generates a
data signal at a voltage level corresponding to the input data
Idata. For example, the data signal generation unit 210 may
include a shift register for generating a sampling signal, a
latch for latching the input data Idata according to the
sampling signal, a gray voltage generator for generating a
plurality of gray voltages using a plurality of reference
gamma voltages, a digital-to-analog converter for selecting
a gray voltage corresponding to the latched input data Idata
among the plurality of gray voltages and outputting the
selected gray voltage as the data signal Vdata, and an output
unit for outputting the data signal Vdara.

[0068] The switching unit 240 includes first and second
switches 240a and 2405.

[0069] The first switch 240a transmits the data signal
Vdata to the data line DI in the driving mode, and transmits
a first reference voltage Vpred to the data line DL in the
sensing mode.

[0070] The second switch 2405 transmits a second refer-
ence voltage Vpre_r to the reference voltage line RL in the
driving mode, and transmits a sensing precharging voltage
Vpre_s to the reference voltage line RL during a reset period
in the sensing mode.

[0071] Then, during a sensing voltage charging period in
the sensing mode, the second switching TFT ST2 of the
pixel P is turned on to transmit the voltage level of the
second node n2 to the reference voltage line RL.. During a
sensing period in the sensing mode, the voltage level of the
reference voltage line RL is sensed by the sensing data
generation unit 230.

[0072] As illustrated in FIG. 5, the deterioration compen-
sator 500 according to the present embodiment includes a
data counting unit 510, a deterioration prediction unit 520,
a deteriorated region detection unit 530, a sensing control
unit 540 and first and second compensation data generation
units 550 and 560.

[0073] The data counting unit 510 generates accumulated
data Adata of each pixel by counting the input data Idata
corresponding to the pixel.

[0074] The deterioration prediction unit 520 generates
stress data MSdata of each pixel, corresponding to a pre-
dictive value of the deterioration of the pixel, based on the
accumulated data Adata of the pixel.

[0075] The deteriorated region detection unit 530 detects
one or more deteriorated regions in the display region, based
on the stress data MSdata of each pixel. The deteriorated
region indicates a region which is deteriorated by a threshold
difference or more, compared to the surrounding other
regions.

[0076] For example, the deteriorated region detection unit
530 detects the maximum stress data of the plurality of
horizontal lines, based on the stress data MSdata of each
pixel. That is, the deteriorated region detection unit 530
detects the maximum stress data among the stress data of the
pixels included in each of the horizontal lines. Each of the
horizontal lines includes the pixels arranged in parallel to the
first direction (side-to-side direction of FIG. 3) correspond-
ing to the gate line GL.

[0077] The deteriorated region detection unit 530 calcu-
lates deterioration threshold data based on the maximum
stress data of the respective horizontal lines. For example,
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the deterioration threshold data may be set to an average
value of the maximum stress data of the plurality of hori-
zontal lines. However, this is only an example, and the
deterioration threshold data may be designated by a value
that is arbitrarily preset by a designer.

[0078] The deteriorated region detection unit 530 detects
deteriorated horizontal lines having the maximum stress data
greater than or equal to the deterioration threshold data,
among the plurality of horizontal lines. Then, the deterio-
rated region detection unit 530 selects one or more deterio-
rated regions including the deteriorated horizontal lines in
the display region.

[0079] For example, the deteriorated region detection unit
530 may divide the display region into a plurality of block
regions, and select a block region as a deteriorated region,
the block region including a threshold number of deterio-
rated horizontal lines or more among the plurality of block
regions. Alternatively, the deteriorated region detection unit
530 may select a region as a deteriorated region, the region
having two or more deteriorated horizontal lines within a
threshold interval.

[0080] The sensing control unit 540 arbitrarily selects two
or horizontal lines among the horizontal lines included in
each of the deteriorated regions, and receives sensing data
for deteriorations of pixels included in the two or more
horizontal lines selected in the deteriorated region. That is,
the sensing control unit 540 controls the sensing data
generation unit 230 of the data driver 200 of FIG. 4, and
generates the sensing data for the deteriorations of the pixels
included in the two or more horizontal lines selected in each
of the deteriorated regions.

[0081] The first compensation data generation unit 550
generates compensation data of the pixels included in each
of the deteriorated regions, based on the stress data of the
pixels included in the deteriorated region and the sensing
data received from the sensing control unit 540.

[0082] That is, when a difference between the sensing data
and stress data of anyone pixel corresponding to the sensing
data is greater than or equal to a threshold value, the first
compensation data generation unit 550 corrects the stress
data of the any one pixel, based on the sensing data and a
predetermined sensing data weight. At this time, the cor-
rected stress data may correspond to a weighted average
between the sensing data and the original stress data. The
sensing data weight may be calculated, based on the accu-
mulated driving time of the device.

[0083] The first compensation data generation unit 550
generates compensation data Cdata for the any one pixel,
based on the corrected stress data.

[0084] Furthermore, the first compensation data genera-
tion unit 550 calculates a correction ratio based on the
original stress data of the any one pixel and the corrected
stress data. The first compensation data generation unit 550
corrects the stress data of the other pixels included in the
deteriorated region, based on the calculated correction ratio.
[0085] Then, the first compensation data generation unit
550 generates compensation data Cdata for the pixels
included in the deteriorated region, based on the corrected
stress data.

[0086] The second compensation data generation unit 560
generates compensation data for pixels included in the other
regions excluding the deteriorated region in the display
region, based on the stress data of the respective pixels. That
is, the second compensation data generation unit 560 gen-
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erates the compensation data Cdata for the pixels arranged
in the other regions excluding the deteriorated region, based
on the original stress data which are not corrected.

[0087] Next, referring to FIGS. 6 to 11, a method for
driving an OLED device according to an embodiment of the
present disclosure will be described.

[0088] FIG. 6 is flowchart illustrating the method for
driving an OLED device according to the embodiment of the
present disclosure. FIG. 7 is a flowchart illustrating a step of
detecting one or more deteriorated regions in FIG. 6. FIG. 8
illustrates the maximum stress data of a plurality of hori-
zontal lines, and FIG. 9 is a histogram illustrating the
maximum stress data of FIG. 8. FIG. 10 is a flowchart
illustrating a step of generating compensation data in FIG. 6.
FIG. 11 illustrates an example of a sensing data weight at a
step of correcting stress data in FIG. 10.

[0089] As illustrated in FIG. 6, the method for driving an
OLED device according to the present embodiment includes
a deterioration compensation process.

[0090] The method for driving an OLED device according
to the present embodiment includes: generating accumulated
data of each pixel by counting input data corresponding to
the pixel at step S10; generating stress data of each pixel
based on the accumulated data of the pixel, the stress data
corresponding to a predictive value of the deterioration of
the pixel, at step S20; detecting one or more deteriorated
regions in a display region, based on the stress data of each
pixel, at step S30; receiving sensing data for the deteriora-
tions of pixels included in two or more horizontal lines
which are arbitrarily selected among horizontal lines
included in each of the deteriorated regions at step S40; and
generating compensation data of each pixel based on the
sensing data and the stress data of the pixel at step S50.
[0091] As illustrated in FIG. 7, the detecting of one or
more deteriorated regions at step S30 includes: detecting the
maximum stress data of a plurality of horizontal lines based
on the stress data of each pixel at step S31; calculating
deterioration threshold data based on the maximum stress
data of the respective horizontal lines at step S32; and
detecting a deteriorated horizontal line having the maximum
stress data greater than or equal to the deterioration thresh-
old data among the plurality of horizontal lines, and select-
ing one or more deteriorated regions including the deterio-
rated horizontal line in the display region at step S33.
[0092] Specifically, the data counting unit 510 of the
deterioration compensator 500 generates accumulated data
Adata of each pixel by counting the input data Idata corre-
sponding to the pixel at step S10.

[0093] The deterioration prediction unit 520 generates
stress data MSdata of each pixel based on the accumulated
data Adata of the pixel, the stress data MSdata correspond-
ing to a predictive value of the deterioration of the pixel, at
step S20.

[0094] As illustrated in FIG. 8, the deteriorated region
detection unit 530 of the deterioration compensator 50
detects the maximum value among the stress data MSdata of
the pixels included in each of the horizontal lines, and
detects a plurality of maximum stress data Max_MSdata
(vertical axis of FIG. 8) corresponding to the plurality of
horizontal lines (horizontal axis of FIG. 8) at step S31.
[0095] Then, as illustrated in FIG. 9, the deteriorated
region detection unit 530 calculates the deterioration thresh-
old data, based on the spread of the plurality of maximum
stress data at step S32.

May 31, 2018

[0096] For example, the deterioration threshold data may
be set to an average value of the plurality of maximum stress
data.

[0097] Alternatively, the deteriorated threshold data may
be calculated based on modes for the plurality of maximum
stress data as illustrated in FIG. 9. In this case, the deterio-
rated region detection unit 530 detects two or more modes
from the spread (FIG. 9) of the plurality of maximum stress
data. That is, the deteriorated region detection unit 530
detects two or more maximum stress data which occur most
frequently among the plurality of maximum stress data. The
deteriorated region detection unit 530 may detect the maxi-
mum value of the two or more maximum stress data detected
as the modes, select a predetermined normal distribution
corresponding to the maximum stress data detected as the
maximum value, detect the minimum value of the maximum
stress data included in the selected normal distribution as a
minimum variable, and set the detected minimum variable to
the deterioration threshold data.

[0098] However, this is only an example, and the deterio-
ration threshold data may be set to any threshold values
among the plurality of maximum stress data, as long as the
deteriorations of the pixels can have a recognition degree.

[0099] Then, the deteriorated region detection unit 530
detects a deteriorated horizontal line (dotted rectangle of
FIG. 9) which has the maximum stress data greater than or
equal to the deterioration threshold data, among the plurality
of horizontal lines. The deteriorated region detection unit
530 selects one or more deteriorated regions including the
deteriorated horizontal line in the display region at step S33.

[0100] At this time, the deteriorated region detection unit
530 may select a block region as a deteriorated region
among a plurality of block regions formed by dividing the
display region, the block region including a threshold num-
ber of deteriorated horizontal lines or more. Alternatively,
the deteriorated region detection unit 530 may select a
region as a deteriorated region, the region including two or
more deteriorated horizontal lines within a threshold inter-
val.

[0101] Then, the sensing control unit 540 arbitrarily
selects two or more horizontal lines among horizontal lines
included in each of the deteriorated regions. The sensing
control unit 540 receives sensing data from the sensing data
generation unit 230 of the data driver 200 of FIG. 4, the
sensing data indicating the deteriorations of pixels included
in the two or more horizontal lines selected in each of the
deteriorated regions, at step S40.

[0102] At this time, the sensing data generation unit 230
does not generate sensing data of the whole pixels, but
generates only sensing data of pixels included in two or
more horizontal lines which are arbitrarily selected in each
of the deteriorated regions, according to control of the
sensing control unit 540. Thus, since the display panel is
driven in the sensing mode for generating sensing data for a
short time and a small number of horizontal lines are driven
in the sensing mode, it is possible to prevent the sensing
mode from being recognized.

[0103] For example, the number of horizontal lines which
are selected to generate sensing data in each of the deterio-
rated regions may be set based on a time required for sensing
one horizontal line and a threshold time during which the
sensing mode is not recognized.
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[0104] Next, the first and second compensation data gen-
eration units 550 and 560 generate compensation data for
each pixel at step S50.

[0105] As illustrated in FIG. 10, when the corresponding
pixel is a pixel included in the deteriorated region at step
S51, the first compensation data generation unit 550 gener-
ates compensation data at steps S52 to S56. On the other
hand, when the corresponding pixel is a pixel included in the
other regions excluding the deteriorated region at step S51,
the second compensation data generation unit 560 generates
compensation data at step S57.

[0106] The first compensation data generation unit 550
receives the sensing data from the sensing control unit 540,
the sensing data indicating the deteriorations of the pixels
included in two or more horizontal lines which are arbi-
trarily selected among the horizontal lines included in each
of the deteriorated regions, at step S52. The first compen-
sation data generation unit 550 receives stress data of the
respective pixels from the deterioration prediction unit 520
at step S53.

[0107] Then, when a difference between the sensing data
and the stress data of a pixel corresponding to the sensing
data is greater than or equal to a threshold difference at step
S54, the first compensation data generation unit 550 corrects
the stress data based on the sensing data and a predetermined
sensing data weight. The first compensation data generation
unit 550 calculates a correction ratio based on the corrected
stress data and the original stress data, and corrects the stress
data of the other pixels in the deteriorated region based on
the correction ratio at step S55.

[0108] Then, the first compensation data generation unit
550 generates compensation data based on the corrected
stress data at step S56.

[0109] As such, the first compensation data generation
unit 550 corrects the original stress data using a weighted
average between the original stress data and the sensing data
based on the sending data weight. The sensing data weight
may be calculated based on an accumulated driving time of
the device.

[0110] That is, when the accumulated driving time (hori-
zontal axis of FIG. 11) of the device is less than or equal to
athreshold time TH_DT as illustrated in FIG. 11, the sensing
data weight (weight of Sdata; vertical axis of FIG. 11) is set
to 0. However, when the accumulated driving time of the
device exceeds the threshold time TH_DT, the sensing data
weight is set to a value that gradually increases in proportion
to the threshold time TH_DT.

[0111] The threshold time TH_DT may correspond to a
point of time that a characteristic difference between pixels
in manufacturing the device becomes smaller than a differ-
ence in predictive value of deterioration between the pixels
by the data counting method. For example, the threshold
time TH_DT may be set in the range of 2,000 to 3,000.
[0112] Referring to FIG. 2, the deteriorations of the pixels
by the sensing method and the deteriorations of the pixels by
the data counting method are equal to each other or similar
to each other within an error range, immediately after the
device was manufactured. After the threshold time, however,
the deteriorations of at least part of the pixels by the data
counting method become different from the deteriorations of
the pixels by the sensing method.

[0113] Therefore, according to the embodiment of the
present disclosure, a point of time that the difference
between the deteriorations of the pixels by the data counting
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method and the deteriorations of the pixels by the sensing
method can be recognized may be set to the threshold time
TH_DT of FIG. 11. Furthermore, after the threshold time,
stress data by the data counting method are corrected into the
sensing data by the sensing method, based on the sensing
data weight corresponding to the threshold time. Therefore,
the stress data indicating the deteriorations of the pixels
according to the data counting method may be corrected into
data similar to the sensing data indicating the actual dete-
riorations of the pixels. Thus, since the compensation data
can be generated based on the corrected stress data, the
accuracy and reliability of the compensation data can be
improved, which makes it possible to lower the possibility
that non-compensation or overcompensation will occur.
[0114] As illustrated in FIG. 10, when a difference
between the sensing data and the original stress data of the
pixel corresponding to the sensing data is less than the
threshold value, the first compensation data generation unit
550 generates compensation data based on the original stress
data of the pixel by the deterioration prediction unit 520 at
step S57.

[0115] The second compensation data generation unit 560
generates compensation data for the pixels included in the
other regions except the deteriorated region, based on the
stress data of the respective pixels by the deterioration
prediction unit 520 at step S57.

[0116] According to the embodiments of the present dis-
closure, the deteriorated region is set based on the stress data
of each pixel based on the data counting method. When a
difference between the stress data and the sensing data in the
pixels included in the deteriorated region is greater than or
equal to the threshold difference, the compensation data are
generated based on the corrected stress data.

[0117] On the other hand, when the corresponding pixels
are included in the other regions excluding the deteriorated
region or a difference between the stress data and the sensing
data is less than the threshold difference even though the
pixels are included in the deteriorated region, the compen-
sation data are generated based on the stress data while the
stress data are not corrected but retained.

[0118] Therefore, the deteriorations of the pixels by the
data counting method may be corrected into levels similar to
the actual deteriorations of the pixels by the sensing method.
Thus, the reliability and accuracy of the compensation data
can be improved, which makes it possible to lower the
possibility that non-compensation or overcompensation will
occur.

[0119] Furthermore, the stress data are corrected into the
sensing data, only for the deteriorated region which is more
deteriorated than the other regions, and the sensing data are
generated only for two or more horizontal lines which are
arbitrarily selected from the deteriorated region. Thus, a
pixel driven in the sensing mode can be prevented from
being recognized. Furthermore, since a period for generating
the sensing data of the whole pixels does not need to be
added to the driving start point or driving end time of the
device, the convenience of the device can be improved.
[0120] According to the embodiments of the present dis-
closure, the OLED device and the method for driving the
same may detect one or more deteriorated regions in the
display region, based on the stress data of the plurality of
pixels, which are generated by counting the input data
corresponding to the respective pixels. Then, the OLED
device and the method may generate compensation data of
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pixels included in each of the deteriorated regions, based on
the stress data of the respective pixels and sensing data for
deteriorations of pixels included in two or more horizontal
lines which are arbitrarily selected among horizontal lines
corresponding to the deteriorated region.

[0121] Specifically, when a difference between the sensing
data and the original stress data of a pixel corresponding to
the sensing data is greater than or equal to the threshold
difference, the OLED device and the method may correct the
original stress data based on the sensing data and the
predetermined sensing data weight. Then, the OLED device
and the method may generate compensation data based on
the corrected stress data.

[0122] As such, the OLED device and the method may
correct the stress data according to the sensing data indicat-
ing the actual deteriorations of the pixels included in the
deteriorated region which is detected based on stress data by
the data counting method, and generate compensation data
based on the corrected stress data.

[0123] Therefore, the deteriorations of the pixels which
are predicted according to the data counting method may be
corrected according to the actual deteriorations of the pixels.
Thus, the accuracy and reliability of the compensation data
can be improved to thereby prevent non-compensation and
overcompensation.

[0124] Furthermore, the OLED device and the method
may generate sensing data only for a part of the pixels
included in the deteriorated regions, such that the sensing
mode for generating the sensing data can be prevented from
being recognized.

[0125] While various embodiments have been described
above, it will be understood to those skilled in the art that the
embodiments described are by way of example only.
Accordingly, the disclosure described herein should not be
limited based on the described embodiments.

What is claimed is:

1. An organic light emitting display (OLED) device

comprising:

a display panel including a display region corresponding
to a plurality of pixels;

a gate driver configured to supply a scan signal and a
sensing signal to the plurality of pixels;

a data driver configured to supply a data signal to the
plurality of pixels, and sense deteriorations of the
plurality of pixels;

a timing controller configured to drive the gate driver and
the data driver in any one of a driving mode and a
sensing mode; and

a deterioration compensator configured to detect one or
more deteriorated regions in the display region based
on stress data of respective pixels, the stress data being
generated by counting input data corresponding to the
respective pixels, and generate compensation data of
pixels included in each of the deteriorated regions,
based on the stress data of the respective pixels and
sensing data for deteriorations of pixels included in two
or more horizontal lines which are arbitrarily selected
among horizontal lines corresponding to the deterio-
rated region.

2. The OLED device of claim 1, wherein the deterioration

compensator comprises:

a data counting unit configured to generate accumulated
data of the respective pixels by counting the input data
corresponding to the respective pixels;
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a deterioration prediction unit configured to generate the
stress data of the respective pixels by predicting the
deteriorations of the respective pixels according to the
accumulated data of the respective pixels;

a deteriorated region detection unit configured to detect
one or more deteriorated regions in the display region,
based on the stress data of the respective pixels;

a sensing control unit configured to receive the sensing
data for the deteriorations of the pixels included in the
two or more horizontal lines which are arbitrarily
selected in each of the deteriorated regions; and

a first compensation data generation unit configured to
generate the compensation data of the pixels included
in each of the deteriorated regions, based on the sensing
data and the stress data of the respective pixels.

3. The OLED device of claim 2, wherein the deteriorated
region detection unit detects maximum stress data of the
plurality of horizontal lines each including pixels arranged
in parallel to a first direction based on the stress data of the
respective pixels, calculates deterioration threshold data
based on the maximum stress data of the plurality of
horizontal lines, detects a deteriorated horizontal line having
the maximum stress data greater than or equal to the
deterioration threshold data among the plurality of horizon-
tal lines, and selects one or more deteriorated regions
including the deteriorated horizontal line in the display
region.

4. The OLED device of claim 2, wherein when a differ-
ence between the sensing data and original stress data of a
pixel corresponding to the sensing data is greater than or
equal to a threshold difference, the first compensation data
generation unit corrects the original stress data based on the
sensing data and a predetermined sensing data weight.

5. The OLED device of claim 4, wherein the first com-
pensation data generation unit calculates a correction ratio
based on the original stress data and the corrected stress
data, corrects stress data of the pixels included in each of the
deteriorated regions based on the correction ratio, and gen-
erates the compensation data of the pixels included in each
of the deteriorated regions based on the corrected stress data
of the pixels included in the deteriorated region.

6. The OLED device of claim 4, wherein the sensing data
weight is calculated based on an accumulated driving time.

7. The OLED device of claim 2, wherein the deterioration
compensator further comprises a second compensation data
generation unit configured to generate compensation data of
pixels included in other regions excluding the deteriorated
regions in the display region, based on the stress data of the
respective pixels.

8. The OLED device of claim 1, wherein the data driver
supplies a data signal to the plurality of pixels, the data
signal being compensated for through the compensation data
by the deterioration compensator.

9. A method for driving an OLED device including a
plurality of pixels arranged in a display region, comprising:

generating accumulated data of the respective pixels by
counting input data corresponding to the respective
pixels;

generating stress data of the respective pixels by predict-
ing deteriorations of respective pixels according to the
accumulated data of the respective pixels;

detecting one or more deteriorated regions in the display
region, based on the stress data of the respective pixels;
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receiving sensing data for deteriorations of pixels
included in two or more horizontal lines which are
arbitrarily selected in each of the deteriorated regions;
and

generating compensation data of pixels included in each

of the deteriorated regions, based on the sensing data
and the stress data of the respective pixels.

10. The method of claim 9, wherein the detecting of the
one or more deteriorated regions comprises:

detecting the maximum stress data of a plurality of

horizontal lines each including pixels arranged in par-
allel to a first direction, based on the stress data of the
respective pixels;
calculating deterioration threshold data based on maxi-
mum stress data of the plurality of horizontal lines; and

detecting a deteriorated horizontal line having the maxi-
mum stress data greater than or equal to the deteriora-
tion threshold data among the plurality of horizontal
lines, and selecting one or more deteriorated regions
including the deteriorated horizontal line in the display
region.

11. The method of claim 9, wherein the generating of the
compensation data of the pixels included in each of the
deteriorated regions comprises:

correcting original stress data of a pixel corresponding to

the sensing data, based on the sensing data and a
predetermined sensing data weight, when a difference
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between the sensing data and the original stress data is
greater than or equal to a threshold difference;

calculating a correction ratio based on the original stress
data and the corrected stress data;
correcting stress data of the pixels included in each of the
deteriorated regions, based on the correction ratio; and

generating the compensation data of the pixels included in
each of the deteriorated regions, based on the corrected
stress data of the pixels included in each of the dete-
riorated regions.

12. The method of claim 11, wherein the sensing data
weight is calculated in proportion to an accumulated driving
time, when the accumulated driving time is greater than or
equal to a threshold time.

13. The method of claim 11, wherein the generating of the
compensation data of the pixels included in each of the
deteriorated regions comprises generating the compensation
data of the pixels included in each of the deteriorated regions
based on the original stress data of the respective pixels,
when the difference between the sensing data and the
original stress data of the pixel corresponding to the sensing
data is less than the threshold difference.

14. The method of claim 9, further comprising generating
compensation data of pixels included in other regions
excluding the deteriorated regions in the display region,
based on the stress data of the respective pixels.
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