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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0155521, filed on
Nov. 10, 2014, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] One or more example embodiments relate to an
organic light-emitting display device and a method of driving
the same.

[0004] 2. Description of the Related Art

[0005] Various flat panel display devices that are far lighter
and thinner than cathode ray tubes have recently been devel-
oped. Examples of flat panel display devices include liquid
crystal display (LCD) devices, field emission display (FED)
devices, plasma display panel (PDP) devices, and organic
light-emitting display devices.

[0006] Organic light-emitting display devices that are flat
panel display devices using an organic compound that emits
light display an image by using an organic light-emitting
diode that generates light through recombination between
electrons and holes.

[0007] Organic light-emitting display devices have charac-
teristics of a fast response time, low power consumption, a
high brightness, a high color purity, and a thin and light
design, and thus are expected to be used as various display
devices including portable display devices.

[0008] An organic light-emitting display device includes a
plurality of pixels that represent one color from among colors
including red, green, and blue, and emits light at a brightness
corresponding to a data voltage applied to each of the plural-
ity of pixels.

[0009] Each of the plurality of pixels includes an organic
light-emitting diode (OLED) and a pixel circuit that is
coupled to a data line and a scan line and controls the OLED.
The OLED emits light at a brightness corresponding to a
driving current that is supplied from the pixel circuit.

[0010] The pixel circuit may include a plurality of transis-
tors and storage capacitors, and controls the driving current
that is supplied to the OLED in response to a data signal that
is applied to the data line when a scan signal is applied to the
scan line.

[0011] In this case, the pixels of the organic light-emitting
display device may not display an image at a desired bright-
ness due to a change in efficiency as the OLED is degraded.
Actually, as time passes, the OLED may become degraded,
and thus light may be generated at a lower brightness in
response to the same data signal.

SUMMARY

[0012] One or more example embodiments relate to an
organic light-emitting display device and a method of driving
the same. According to some embodiments, of the present
invention, an organic light-emitting display device and a
method of driving the same may compensate for degradation
without initial degradation data by calculating an amount of
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degradation of an organic light-emitting diode (OLED) by
using currents that are measured in a degraded pixel and a
non-degraded pixel.

[0013] One or more example embodiments include an
organic light-emitting display device and a method of driving
the same which may reduce the effect of noise on a display
operation to determine an amount of compensation corre-
sponding to a brightness decline due to degradation of an
organic light-emitting diode (OLED).

[0014] Additional aspects will be set forth in part in the
description which follows and, in part, will become more
apparent from the description, or may be learned by practice
of the presented embodiments.

[0015] According to one or more example embodiments, an
organic light-emitting display device includes: a display
panel including a plurality of pixels, wherein each of the
plurality of pixels includes an organic light-emitting diode
(OLED) configured to emit light of one color from among a
plurality of colors including red, green, and blue; a degrada-
tion determiner configured to determine a degree of degrada-
tion ofthe OLED from a value of accumulated image data that
is input to each of the plurality of pixels; a current sensor
configured to apply a sensing voltage to the OLED and to
measure a current corresponding to the sensing voltage; and a
degradation calculator configured to calculate an amount of
degradation of the OLED from the current measured by the
current sensor.

[0016] The degradation determiner may include a memory
configured to store a value of image data that is input to each
of the plurality of pixels, and the degradation determiner may
be configured to determine the degree of degradation of the
OLED from the value of the image data stored in the memory.
[0017] The degradation calculator may be configured to
calculate a background current based on a current that is
measured in a non-degraded pixel from among the plurality of
pixels.

[0018] The degradation calculator may be configured to
calculate the amount of degradation based on a difference
between the background current and a current that is mea-
sured in a degraded pixel from among the plurality of pixels.
[0019] The organic light-emitting display device may fur-
ther include a degradation compensator configured to apply
compensation data corresponding to the amount of degrada-
tion to a degraded pixel.

[0020] The degradation determiner may be configured to
separate a degradation area and a non-degradation area from
the value of the accumulated image data that is input to each
of the plurality of pixels.

[0021] The degradation calculator may be configured to
calculate the amount of degradation of the OLED by using
currents that are measured at a same time.

[0022] According to one or more exaniple embodiments, in
a method of driving an organic light-emitting display device,
the organic light-emitting display device including a plurality
of pixels, wherein each of the plurality of pixels includes an
organic light-emitting diode (OLED) configured to emit light
of one color from among a plurality of colors including red,
green, and blue, the method includes: storing image data that
is input to each of the plurality of pixels; determining a degree
of degradation of the OLED from the image data; applying a
sensing voltage to the OLED; measuring a current corre-
sponding to the sensing voltage; and calculating an amount of
degradation of the OLED from the measured current.
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[0023] The calculating of the amount of degradation may
include calculating a background current from a current that
is measured in a non-degraded pixel from among the plurality
of pixels.

[0024] The calculating of the amount of degradation may
include calculating the amount of degradation from a differ-
ence between the background current and a current that is
measured in a degraded pixel from among the plurality of
pixels.

[0025] The method may further include applying compen-
sation data corresponding to the amount of degradation to a
degraded pixel.

[0026] The determining of the degree of degradation may
include separating a gradation area and a non-degradation
area from a value of the accumulated image data that is input
to each of the plurality of pixels.

[0027] The calculating of the amount of degradation may
include calculating the amount of degradation of the OLED
by using currents that are measured at a same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the example embodiments, taken in conjunction with the
accompanying drawings in which:

[0029] FIG.1and FIGS. 2A and 2B are graphs for explain-
ing a method of calculating an amount of degradation by
using a current that is measured at an initial time, according to
an example embodiment;

[0030] FIG.3isablockdiagram illustrating a configuration
of an organic light-emitting display device according to an
example embodiment;

[0031] FIG. 4 is a diagram illustrating a configuration of a
pixel circuit of the organic light-emitting display device,
according to an example embodiment;

[0032] FIG. 5 is a graph for explaining a method of calcu-
lating an amount of degradation, according to another
example embodiment;

[0033] FIG. 6isablock diagram illustrating a configuration
of an organic light-emitting display device according to
another example embodiment; and

[0034] FIG. 7 is a flowchart of a method of driving an
organic light-emitting display device, according to an
example embodiment.

DETAILED DESCRIPTION

[0035] Aspects of the present invention may include vari-
ous example embodiments and modifications, and example
embodiments thereof will be illustrated in the drawings and
will be described herein in some detail. The aspects and
features of the present invention and methods ofachieving the
aspects and features will be described more fully with refer-
ence to the accompanying drawings, in which example
embodiments of the present invention are shown. The present
invention may, however, be embodied in many different
forms and should not be construed as being limited to the
example embodiments set forth herein.

[0036] Reference will now be made in detail to example
embodiments, examples of which are illustrated in the
accompanying drawings. In the drawings, the same elements
are denoted by the same reference numerals, and a repeated
explanation thereof will not be given.
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[0037] 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. It will be further
understood that the terms “comprises” and/or “comprising”
used herein specify the presence of stated features or compo-
nents, but do not preclude the presence or addition of one or
more other features or components.

[0038] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These elements are only used to distinguish one element from
another. It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the presence
of stated features or components, but do not preclude the
presence or addition of one or more other features or compo-
nents.

[0039] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0040] FIG.1and FIGS. 2A and 2B are graphs for explain-
ing a method of calculating an amount of degradation by
using a current that is measured at an initial time, according to
an example embodiment.

[0041] FIG. 1 illustrates currents that are measured in a
plurality of pixels that are arranged in one row of a display
unit of an organic light-emitting display device. Although the
plurality of pixels, for example, 1080 pixels, are arranged in
one row of the display unit in FIG. 1, a number of pixels that
are included in the display unit is not limited to a specific
value.

[0042] FIG. 1 illustrates currents that are measured at dif-
ferent times. In FIG. 1, one curve shows a current that is
measured at an initial time when the organic light-emitting
display device is measured, and the other curve shows a
current that is measured after a period of time (e.g., a prede-
termined period of time) elapses from an instant or point in
time when the organic light-emitting display device is driven.

[0043] Also, each current is obtained by measuring a cur-
rent that flows between both ends of an organic light-emitting
diode (OLED) that is included in each of the plurality of
pixels.

[0044] Referring to FIG. 1, the current that is measured at
the initial time and the current that is measured after the
period of time (e.g., a predetermined period of time) elapses
have a greater difference in a specific interval than in other
intervals.

[0045] Some OLEDs of the plurality of pixels are degraded
as a time for which the OLEDs are driven increases. Once an
OLED is degraded, efficiency is reduced, and thus even when
adata voltage having the same magnitude as that of a previous
one is applied, light is emitted at a lower brightness. thereby
failing to display a desired image or reducing image quality.
[0046] A current that is measured by applying a voltage
having a magnitude (e.g., a predetermined magnitude) to the
degraded OLED is less than a current that is measured by
applying a voltage having the same magnitude as the magni-
tude (e.g., the predetermined magnitude) to a non-degraded
OLED. This is because as the degraded OLED is degraded, an
internal resistance increases.
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[0047] Accordingly, it may be determined that an interval
in which a magnitude of a measured current is significantly
less than those in other intervals in FIG. 1 is an interval
including a degraded pixel.

[0048] Also, it may be determined that the degraded pixel is
degraded by a difference A between a magnitude of the cur-
rent that is measured at the initial time and a magnitude of the
current that is measured after the period of time (e.g., the
predetermined period of time) elapses from the instant or
point in time when the organic light-emitting display device is
driven.

[0049] FIG. 2A is a graph illustrating a current that is mea-
sured at an initial time and a current that is measured after a
period of time (e.g., a predetermined period of time) elapses
from an instant or point in time when the organic light-
emitting display device is driven, like in FIG. 1. FIG. 2B is a
graph illustrating an amount of degradation that is calculated
from the graph of FIG. 2A and data that is applied to and
accumulated in a pixel, according to an example embodiment.
[0050] Each pixel of the organic light-emitting display
device includes the OLED that emits light at a brightness
corresponding to a voltage of a current applied to the OLED,
and also includes a pixel circuit that applies the voltage or the
current to the OLED.

[0051] The pixel circuit receives a data voltage from the
outside and supplies a driving current corresponding to the
data voltage to the OLED. When a data voltage corresponding
to a high gray scale is applied to the OLED, the OLED emits
light at a high brightness, and when a data voltage corre-
sponding to a low gray scale is applied to the OLED, the
OLED emits light at a low brightness.

[0052] As a data voltage corresponding to a high gray scale
is applied to a pixel and an amount of accumulated data
increases, an amount of degradation of the OLED that is
included in the pixel may increase. A magnitude of a current
that is measured when the same voltage is applied to a
degraded pixel is reduced, like in FIG. 1.

[0053] When an amount of degradation is determined by
measuring a magnitude of a current, the amount of degrada-
tion is greatly affected by a temperature at a time when the
current is measured. Assuming that a degree of degradation is
determined by using magnitudes of currents that are mea-
sured at different times as shown in FIGS. 1 and 2A, if
temperatures at the different times when the currents are
measured are different from one another, the accuracy of the
measurement is reduced.

[0054] FIG. 2B is a graph illustrating an amount of degra-
dation that is calculated from a current that is measured from
the graph of FIG. 2A, according to an example embodiment.
FIG. 2B illustrates amounts of gradation in three areas, and
values of data accumulated in the three areas are respectively
191, 218, and 132.

[0055] The values of data that are values of image data
accumulated in pixels of the three areas may be gray scale
values of the data.

[0056] Itmay bedetermined that in an area having a highest
value of accumulated data, that is, in the area having the value
of accumulated data of 218, the OLED is most seriously
degraded and in an area having a lowest value of accumulated
data, that is, in the area having the value of accumulated data
of 132, the OLED is least seriously degraded.

[0057] However, an amount of degradation that is calcu-
lated from the graph of FIG. 2A is calculated to be the lowest
in the area having the value of accumulated data of 191 and
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does not correspond to an amount of degradation that is
estimated from the value of accumulated data.

[0058] That is, when an amount of degradation is measured
based on currents that are measured at different times, the
amount of degradation may not be accurately calculated due
to the effect of a temperature.

[0059] FIG. 3isablock diagram illustrating a configuration
of an organic light-emitting display device 100 according to
an example embodiment.

[0060] The organic light-emitting display device 100
according to an example embodiment includes a display
panel 110, a degradation determiner 120, a current sensor
130, and a degradation calculator 140.

[0061] The display panel 110 includes a plurality of pixels
PX, and each of the plurality of pixels PX includes the OLED
that emits light of one color from among a plurality of colors
including red, green, and blue.

[0062] Also, the display panel 110 may be a light-emitting
diode panel that operates by receiving a light-emitting signal
EM, a driving voltage ELVDD, and a ground voltage ELVSS.
[0063] Each of the pixels PX may represent one color from
among red, green, and blue, and a pixel representing red, a
pixel representing green, and a pixel representing blue may be
sequentially repeatedly arranged. A user may perceive light
of one color obtained by combining red, green, and blue light
that are represented by adjacent pixels PX.

[0064] Alternatively, the pixels PX may include a red pixel,
a green pixel, a blue pixel, and a white pixel that are adjacent
to one another.

[0065] Also, each of the plurality of pixels PX includes the
OLED. When a data signal having a highest gray scale is
applied to pixels representing red, green, and blue, red light,
green light, and blue light each having a high gray scale that
are emitted from the pixels PX may be combined with one
another to be perceived as white light.

[0066] Alternatively, when a data signal having a high gray
scale is applied to each of pixels that represent red and green
and a data signal having a low gray scale is applied to a pixel
that represents green, red light and green light having a high
scale and blue light having a low gray scale that are output
from the pixels may be combined with one another to be
perceived as yellow light.

[0067] The plurality of pixels PX may be arranged at inter-
sections between scan lines SL1 through SLn that are
arranged in rows of the display panel 110 and data lines DL1
through DLm that are arranged in columns of the display
panel 110. The plurality of pixels PX respectively receive
scan signals and data signals from the scan lines SL1 through
SLn and the data lines DL1 through DLm.

[0068] A data driver of FIG. 3 applies a data signal corre-
sponding to image data to the plurality of pixels PX through
the data lines DL1 through DLm in response to a data control
signal.

[0069] Also, a scan driver receives ascan control signal and
generates a scan signal. The scan driver may apply the gen-
erated scan signal to the plurality of pixels PX through the
scan lines SL1 through SLn. The plurality of pixels PX of one
row may be sequentially selected according to the scan signal
and the data signal may be applied.

[0070] The degradation determiner 120 determines a
degree of degradation of the OLED from a value of accumu-
lated image data that is input to each of the plurality of pixels
PX.
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[0071] Each of the plurality of pixels PX receives a data
signal corresponding image data from the data driver, and the
degradation determiner 120 accumulates and stores the image
data that is transmitted to each of the plurality of pixels PX
according to the pixels PX.

[0072] The pixels PX may not display a desired image due
to a change in efficiency as the OLED is degraded. Actually,
as time passes, the OLED is degraded, and thus light is emit-
ted at a lower brightness in response to the same data signal.

[0073] The degradation of the OLED is caused by stress as
data applied to each pixel including the OLED is accumu-
lated, and a degree of the degradation may increase as an
amount of the accumulated data increases.

[0074] The degradation determiner 120 may include a
memory that stores a value of accumulated image data that is
input to each of the plurality of pixels PX that are included in
the display panel 110, and may determine a degree of degra-
dation of the pixel PX from the value of accumulated image
data that is stored in the memory.

[0075] Thememory may be anonvolatile memory, and may
accumulate and store data that is applied to the plurality of
pixels PX that are included in the display panel 110.

[0076] The degradation determiner 120 may determine a
degree of degradation of the OLED from the value of accu-
mulated image data that is applied to the plurality of pixels
PX, and may determine that the OLEDs that are included in
pixels other than a pixel having a lowest value of accumulated
image data are all degraded.

[0077] Alternatively, a degree of degradation from the
value of accumulated image data may be divided into a num-
ber of levels (e.g., a predetermined number of levels, for
example, 10 levels), and a pixel that is at a number of levels
(e.g., a predetermined number of levels) having a low degree
of degradation (for example, first and second levels) may be
determined to be a non-degraded pixel.

[0078] Alternatively, the display panel 110 may be divided
into a plurality of display areas, an average of values of data
applied to pixels that are included in the plurality of areas may
be calculated, and it may be determined that the OLEDs of
pixels that are included in display areas other than a display
area having a lowest average are degraded.

[0079] The current sensor 130 applies a sensing voltage to
each OLED and measures a current corresponding to the
sensing voltage.

[0080] In order to measure the current corresponding to the
sensing voltage, the current sensor 130 applies the same sens-
ing voltage having a magnitude (e.g., a predetermined mag-
nitude) to the OLEDs of all of the pixels PX that are included
in the display panel 110 and measures an output current
corresponding to the sensing voltage.

[0081] As the OLED is degraded, an internal resistance
increases and efficiency decreases. Accordingly, even when a
voltage having the same magnitude as that of a previous one
is applied, light may be emitted at a lower brightness. Also, as
a degree of degradation increases, a current output when a
voltage having the same magnitude as that of a previous one
is applied further decreases.

[0082] When a sensing voltage having the same magnitude
is applied to pixels that emit pieces of light of the same color,
amagnitude of a current that is measured in a degraded pixel
may be less than a magnitude of a current that is measured in
a non-degraded pixel.
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[0083] The degradation calculator 140 calculates an
amount of degradation of the OLED from the current that is
measured by the current sensor 130.

[0084] As described above, because as the OLED is
degraded, a magnitude of a current that is measured by the
current sensor 130 decreases, the current that is measured by
the current sensor 130 may correspond to an amount of deg-
radation of the OLED.

[0085] The degradation determiner 120 may determine a
degree of degradation of the OLED that is included in each of
the plurality of pixels PX, may compare currents that are
measured in a pixel that is degraded (i.e., a degraded pixel)
and a pixel that is not degraded (i.e., a non-degraded pixel),
and may calculate an amount of degradation of the OLED that
is included in the degraded pixel.

[0086] FIG. 4 is a diagram illustrating a configuration of a
pixel circuit PC of the organic light-emitting display device
100, according to an example embodiment.

[0087] Referring to FIG. 4, each pixel PX of the organic
light-emitting display device 100 includes the pixel circuit PC
and the OLED, and the pixel circuit PC includes a driving
transistor T1 and a switching transistor T2.

[0088] Theswitching transistor T2 includes a first electrode
that receives a data signal that is applied from a data line DL,
and a second electrode that is coupled to a first electrode of the
driving transistor T1.

[0089] The driving transistor T1 receives the data signal
from the switching transistor T2 and outputs driving a current
1, corresponding to the data signal to the OLED.

[0090] Also, the first electrode of the driving transistor T1
receives the driving voltage ELVDD, and a second electrode
of the driving transistor T1 is coupled to an anode of the
OLED.

[0091] A gate electrode of the switching transistor T2 may
be coupled to a scan line SL that applies a scan signal for
transmitting the data signal to the driving transistor T1.

[0092] The pixel circuit PC may include a storage capacitor
Cst, a first electrode of the storage capacitor Cst receives the
driving voltage ELVDD, and a second electrode of the storage
capacitor Cst is coupled to a gate electrode of the driving
transistor T1.

[0093] The OLED emits light at a brightness corresponding
to the driving current I, that is transmitted from the driving
transistor T1.

[0094] A cathode of the OLED is coupled to a line of a
second driving voltage, the second driving voltage may be a
reference voltage, and the reference voltage may be, for
example, the ground voltage ELVSS.

[0095] As described above, as the OLED is degraded, even
when a driving current having the same magnitude as that of
aprevious one is supplied from the driving transistor T1, light
may not be emitted at a desired brightness.

[0096] The current sensor 130 may apply a sensing voltage
having a magnitude (e.g., a predetermined magnitude)
between the anode and the cathode of the OLED in order to
calculate an amount of degradation of the OLED, and may
measure a current output from the OLED corresponding to
the sensing voltage.

[0097] The pixel circuit PC of FIG. 4 is an example, and
each pixel PX ofthe organic light-emitting display device 100
is not limited to that of FIG. 4.
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[0098] The pixel PX may further include one or more tran-
sistors or one or more capacitors in addition to the driving
transistor T1, the switching transistor T2, and the storage
capacitor Cst.

[0099] FIG. 5 is a graph for explaining a method of calcu-
lating an amount of degradation, according to an example
embodiment.

[0100] Referring to FIG. 5, there is a pixel area in which a
magnitude of a current that is measured is sharply reduced
when compared to other pixel areas.

[0101] The pixel area may be an area in which the OLED is
degraded and a magnitude of a measured current is reduced.
[0102] As the OLED is degraded, an internal resistance of
the OLED increases. Accordingly, even when a voltage hav-
ing the same magnitude as that of a previous one is applied,
light is emitted at a lower brightness. Also, a magnitude of a
current that is measured in a degraded pixel is less than a
magnitude of a current that is measured in a non-degraded
pixel.

[0103] FIG. 5 shows three degraded areas. A dashed line
(e.g., A-A', B-B', or C-C') that linearly couples two non-
degraded pixels that are located at both ends of a degraded
area indicates a background current. An amount of degrada-
tion A may be defined as a value obtained by subtracting the
background current from a magnitude of a current that is
measured in each pixel.

[0104] The background current refers to a current that is
predicted to be measured even if a degraded pixel is not
degraded. An amount of compensation of the degraded pixel
may be determined to correspond to the amount of degrada-
tion A.

[0105] Although the background current linearly couples
currents that are measured in non-degraded pixels located at
both ends of a degraded area in FIG. 5 for convenience of
calculation, the present example embodiment is not limited
thereto and the background current may be a curve in consid-
eration of variations in currents that are measured in the
non-degraded pixels.

[0106] Since a current that is predicted to be measured if
each pixel that is included in a degraded area is not degraded
may be obtained by calculating the background current, the
amount of degradation A and the amount of compensation
may be obtained from a difference between the background
current and the current that is measured in each degraded
pixel.

[0107] The current sensor 130 applies a sensing voltage
having a predetermined magnitude to each pixel that is
included in the display panel 110, measures a current corre-
sponding to the sensing voltage, and applies the measured
current to the degradation calculator 140.

[0108] The degradation calculator 140 may calculate a
background current from the measured current as described
with reference to FIG. 5, and may calculate the amount of
degradation L from a difference between the background
current and a current that is measured in the pixels that are
included in the degraded area.

[0109] Although amethod of calculating a background cur-
rent from pixels that are included in one row has been
explained in FIG. 5, an amount of degradation of a degraded
pixel that is included in a two-dimensional (2D) degraded
area may also be calculated by using the method.

[0110] Also, when a background current is calculated, cur-
rents that are measured from non-degraded pixels located
before and after a start coordinate and an end coordinate of a
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degraded area may be used, or currents that are measured
from a plurality of non-degraded pixels may be used.

[0111] For example, a method of calculating a background
current by using an average value of currents that are mea-
sured from 5 non-degraded pixels that are located before the
start coordinate and an average value of currents that are
measured from 5 non-degraded pixels that are located after
the end coordinate may be used.

[0112] Although a degradation compensating system may
determine an amount of compensation of a degraded pixel by
using a difference between a current that is measured at an
initial time and a current that is measured after a period of
time (e.g., a predetermined period of time) elapses, the
organic light-emitting display device 100 according to the
present invention uses a difference between currents that are
measured in a degraded pixel and a non-degraded pixel, and
thus does not need initial data to compensate for degradation
of the OLED.

[0113] FIG. 6isablock diagram illustrating a configuration
of an organic light-emitting display device 100" according to
another example embodiment.

[0114] Referring to FIG. 6, the organic light-emitting dis-
play device 100" further includes a degradation compensator
150 when compared to the organic light-emitting display
device 100 of FIG. 1.

[0115] The degradation compensator 150 applies compen-
sation data corresponding to an amount of degradation to a
degraded pixel. The degradation compensator 150 applies the
compensation data to the data driver, and the data driver
applies a data signal corresponding to the compensation data
to the plurality of pixels PX that are included in the display
panel 110 through the data lines DL1 through DLm in
response to a data control signal.

[0116] Thecompensation data that is applied from the deg-
radation compensator 150 may be a data voltage that enables
a current that is as much as a background current correspond-
ing to a position of the degraded pixel to flow in the degraded
pixel.

[0117] Alternatively, the compensation data may be image
data obtained by adding image data corresponding to the
amount of degradation A of the degraded pixel that is calcu-
lated by the degradation calculator 140 to image data that is to
be applied to the degraded pixel.

[0118] As aresult, the degraded pixel may display an image
at a uniform brightness irrespective of degradation of the
OLED of the degraded pixel due to the compensation data
that is applied by the degradation compensator 150.

[0119] FIG. 7 is a flowchart of a method of driving an
organic light-emitting display device, according to an
example embodiment.

[0120] The method according to the present example
embodiment is a method of driving an organic light-emitting
display device including a plurality of pixels, wherein each of
the plurality of pixels includes an OLED that emits light of
one color from among a plurality of colors including red,
green, and blue. The method includes operation S110 in
which image data is accumulated and stored according to the
pixels, operation S120 in which a degree of degradation of the
OLED is determined, operation S130 in which a current that
flows in the OLED is measured, and operation S140 in which
an amount of degradation of the OLED is calculated.

[0121] In operation S110, the image data that is input to
each of the plurality of pixels is accumulated and stored
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according to the pixels. In operation S120, the degree of
degradation of the OLED is determined from the accumu-
lated image data.

[0122] When the OLED of the organic light-emitting dis-
play device receives a driving current corresponding to a data
voltage that is applied to a pixel circuit, the OLED emits light
at a brightness corresponding to a magnitude of the driving
current.

[0123] As a time for which the OLED is driven increases,
the OLED is degraded due to accumulated stress, and a mag-
nitude of the accumulated stress corresponds to a size of data
that is applied to the OLED.

[0124] The data may be gray scale data corresponding to a
color that is to be represented through light emission of the
OLED. When a data voltage corresponding to a high gray
scale is applied to the OLED, a size of the gray scale data
increases and an amount of the accumulated stress also
increases.

[0125] Accordingly, in operation S110 and operation S120,
the data applied to each of the plurality of pixels, that is, the
image data or gray scale data, is accumulated and stored, and
a degree of degradation of the pixel is determined from the
accumulated and stored data.

[0126] Inoperation S130, a sensing voltageisappliedto the
OLED and a current corresponding to the sensing voltage is
measured. In operation S140, the amount of degradation of
the OLED is calculated from the current that is measured in
operation S130.

[0127] As the OLED is degraded, an internal resistance
increases. Accordingly. even when a voltage having the same
magnitude as that of a previous one is applied, a current
having a less magnitude flows. Accordingly, when a sensing
voltage is applied to both ends of an anode and a cathode of
the OLED and a current corresponding to the sensing voltage
is measured, a difference between currents that are measured
in a degraded pixel and a non-degraded pixel may be
obtained, and thus an amount of degradation corresponding to
the difference between the currents may be calculated.
[0128] In order to minimize a measurement error due to an
environmental condition such as a temperature, in operation
S130, the amount of degradation of the OLED is calculated
by using currents that are measured at the same time.

[0129] In operation S140, as described above with refer-
ence to FIG. 5, a background current may be calculated from
currents that are measured in non-degraded pixels from
among the plurality of pixels and the amount of degradation
may be calculated from a difference between the background
and the current that is measured in the degraded pixel.
[0130] The background current refers to a current that is
predicted to be measured if the degraded OLED is not
degraded, and may be calculated from a straight line that
couples the currents that are measured in the non-degraded
pixels located around the degraded pixel.

[0131] In operation S110, a degraded area and a non-de-
graded area may be separated from the value of accumulated
image data that is input to each of the plurality of pixels.
[0132] The degree of degradation of the OLED that is
included in each pixel may be determined by using the value
of accumulated image data or gray scale data that is applied to
the pixel, the degraded area and the non-degraded area may be
separated according to the degree of degradation, and the
amount of degradation of one or more pixels that are included
in the non-degraded area may be calculated from a current
that is measured in the non-degraded area.
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[0133] For example, a display panel may be divided into a
plurality of display areas including the plurality of pixels, and
the non-degraded area and the degraded area may be sepa-
rated from the value of accumulated image data that is applied
to each of the plurality of display areas.

[0134] That is, the values of accumulated image data of the
plurality of pixels that are included in each of the plurality of
display areas may be calculated, and when an average of the
values of accumulated image data of the plurality of pixels is
equal to or less than a value (e.g., a predetermined value), the
display area may be defined as a non-degraded area.

[0135] Likewise, when an average of the values of accumu-
lated image data of the plurality of pixels is less than the value
(e.g., the predetermined value), the display area may be
defined as a degraded area.

[0136] Inthiscase,abackground current may be calculated
from a current that is measured in the non-degraded area, and
an amount of degradation of the degraded area may be calcu-
lated by using a difference between the background current
and a current that is measured in the degraded area.

[0137] The method of FIG. 7 may further include applying
compensation data corresponding to the amount of degrada-
tion to the degraded pixel.

[0138] The compensation data may be a data voltage that
enables a voltage that is as much as the background current
corresponding to a position of the degraded pixel to flow in
the degraded pixel.

[0139] Alternatively, the compensation data may be image
data obtained by adding image data corresponding to the
amount of degradation ofthe degraded pixel that is calculated
in operation S140 to image data that is to be applied to the
degraded pixel.

[0140] As aresult, the degraded pixel may display an image
at a uniform brightness irrespective of degradation of the
OLED of the degraded pixel due to the compensation data.
[0141] As described above, according to the one or more of
the above example embodiments, there may be provided an
organic light-emitting display device and a method of driving
the same that may reduce the effects of noise on a display
operation to determine an amount of compensation corre-
sponding to a brightness decline due to degradation of an
OLED.

[0142] Whileone or more example embodiments have been
described with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made therein without departing from
the spirit and scope as defined by the following claims, and
their equivalents.

What is claimed is:

1. An organic light-emitting display device comprising:

a display panel comprising a plurality of pixels, wherein
each of the plurality of pixels comprises an organic
light-emitting diode (OLED) configured to emit light of
one color from among a plurality of colors comprising
red, green, and blue;

a degradation determiner configured to determine a degree
of degradation of the OLED from a value of accumu-
lated image data that is input to each of the plurality of
pixels;

acurrent sensor configured to apply a sensing voltage to the
OLED and to measure a current corresponding to the
sensing voltage; and
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adegradation calculator configured to calculate an amount
of degradation of the OLED from the current measured
by the current sensor.

2. The organic light-emitting display device of claim 1,
wherein the degradation determiner comprises a memory
configured to store a value of image data that is input to each
of the plurality of pixels, wherein the degradation determiner
is configured to determine the degree of degradation of the
OLED from the value of the image data stored in the memory.

3. The organic light-emitting display device of claim 1,
wherein the degradation calculator is configured to calculate
abackground current based on a current that is measured in a
non-degraded pixel from among the plurality of pixels.

4. The organic light-emitting display device of claim 3,
wherein the degradation calculator is configured to calculate
the amount of degradation based on a difference between the
background current and a current that is measured in a
degraded pixel from among the plurality of pixels.

5. The organic light-emitting display device of claim 1,
further comprising a degradation compensator configured to
apply compensation data corresponding to the amount of
degradation to a degraded pixel.

6. The organic light-emitting display device of claim 1,
wherein the degradation determiner is configured to separate
a degradation area and a non-degradation area from the value
of the accumulated image data that is input to each of the
plurality of pixels.

7. The organic light-emitting display device of claim 1,
wherein the degradation calculator is configured to calculate
the amount of degradation of the OLED by using currents that
are measured at a same time.

8. A method of driving an organic light-emitting display
device, the organic light-emitting display device comprising
a plurality of pixels, wherein each of the plurality of pixels
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comprises an organic light-emitting diode (OLED) config-
ured to emit light of one color from among a plurality of
colors including red, green, and blue, the method comprising:
storing image data that is input to each of the plurality of
pixels;

determining a degree of degradation of the OLED from the

image data;

applying a sensing voltage to the OLED;

measuring a current corresponding to the sensing voltage;

and

calculating an amount of degradation of the OLED from

the measured current.

9. The method of claim 8, wherein the calculating of the
amount of degradation comprises calculating a background
current from a current that is measured in a non-degraded
pixel from among the plurality of pixels.

10. The method of claim 9, wherein the calculating of the
amount of degradation comprises calculating the amount of
degradation from a difference between the background cur-
rent and a current that is measured in a degraded pixel from
among the plurality of pixels.

11. The method of claim 8, further comprising applying
compensation data corresponding to the amount of degrada-
tion to a degraded pixel.

12. The method of claim 8, wherein the determining of the
degree of degradation comprises separating a gradation area
and a non-degradation area from a value of the accumulated
image data that is input to each of the plurality of pixels.

13. The method of claim 8, wherein the calculating of the
amount of degradation comprises calculating the amount of
degradation of the OLED by using currents that are measured
at a same time.
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