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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. 10-2015-0110584, filed
on Aug., 5, 2015 in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated herein in
their entirety by reference.

BACKGROUND

[0002] 1. Field

[0003] Embodiments of the present invention relate to a
display device, and more particularly, to an organic light
emitting display device that can compensate degradation of
a pixel, and a method of driving the organic light emitting
display device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device displays
an image using an organic light emitting diode. The organic
light emitting diode and/or a driving transistor, which trans-
fers a current to the organic light emitting diode, may
degrade as the organic light emitting diode (or the driving
transistor) operates. The organic light emitting display
device might not display an image with desired luminance
due to degradation of the organic light emitting diode and/or
degradation of the driving transistor (i.e., referred to as
“degradation of a pixel”).

[0006] A typical organic light emitting display device
provides a reference voltage to pixels, measures a current
flowing through each of the pixels in response to the
reference voltage, and calculates an amount of degradation
by comparing measured currents between adjacent pixels.
For example, the typical organic light emitting display
device sets a baseline (or a reference line) by connecting a
current, which is measured at a first pixel among pixels in a
degradation area of a display panel, and a current that is
measured at a last pixel among the pixels in the degradation
area of the display panel, and calculates degradation current
for each of the pixels based on the baseline. However, the
baseline may include an error due to characteristic dispet-
sion of the pixels, and thus, the degradation current calcu-
lated based on the baseline may also include an error.
Therefore, the degradation of the pixel may be inaccurately
compensated.

SUMMARY

[0007] Embodiments of the present invention provide an
organic light emitting display device that can accurately
compensate degradation of a pixel by reflecting character-
istic dispersion of pixels. Other embodiments of the present
invention provide a method of driving the organic light
emitting display device.

[0008] According to example embodiments, an organic
light emitting display device may include a display panel
including a pixel coupled to a data line and a feedback line,
a data driver to provide reference signals to the pixel through
the data line, a sensing driver to sense feedback signals
through the feedback line in response to the reference
signals, and a timing controller to model a current-voltage
characteristic of the pixel based on the feedback signals.
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[0009] In example embodiments, the timing controller
may calculate a current-voltage change-ratio of the pixel
may represent a ratio of a change of the feedback signals to
a change of the reference signals based on a first feedback
signal and a second feedback signal of the feedback signals,
and the sensing driver may sense the first feedback signal in
response to a first reference signal of the reference signals,
and may sense the second feedback signal in response to a
second reference signal of the reference signals.

[0010] In example embodiments, the timing controller
may calculate a gain representing a ratio of the current-
voltage change-ratio of the pixel to a reference current-
voltage change-ratio of a reference pixel.

[0011] In example embodiments, the timing controller
may calculate an offset value representing a difference
between the current-voltage characteristic of the pixel and a
reference current-voltage characteristic of the reference
pixel.

[0012] In example embodiments, the timing controller
may include a memory device that stores the gain and the
offset value.

[0013] In example embodiments, each of the feedback
signals may include a current value of a current flowing
through the feedback line in response to each of the refer-
ence signals.

[0014] In example embodiments, the timing controller
may model the current-voltage characteristic during an
initial driving phase of the organic light emitting display
device.

[0015] In example embodiments, the timing controller
may accumulate input data and may model the current-
voltage characteristic when accumulated input data exceeds
a reference value.

[0016] In example embodiments, the display panel may
include a first pixel, a second pixel, and a third pixel, and the
timing controller may model a first current-voltage charac-
teristic of the first pixel and a second current-voltage char-
acteristic of the second pixel and may store the first current-
voltage characteristic and the second -current-voltage
characteristic.

[0017] In example embodiments, the timing controller
may calculate a third current-voltage characteristic of the
third pixel based on the first current-voltage characteristic
and the second current-voltage characteristic.

[0018] In example embodiments, the timing controller
may determine the first pixel and the second pixel based on
a characteristic dispersion of the display panel.

[0019] According to example embodiments, an organic
light emitting display device may include a display panel
including a pixel coupled to a data line and a feedback line,
a data driver to provide a reference signal to the pixel
through the data line, a sensing driver to sense a feedback
signal through the feedback line in response to the reference
signal, and a timing controller to compensate input data
based on the feedback signal and based on a current-voltage
characteristic of the pixel.

[0020] Inexample embodiments, the current-voltage char-
acteristic may include a gain and an offset value, the gain
may represent a ratio of a current-voltage change-ratio of the
pixel to a reference current-voltage change-ratio of a refer-
ence pixel, and the offset value may represent a difference
between the current-voltage characteristic of the pixel and a
reference current-voltage characteristic of the reference
pixel.
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[0021] In example embodiments, the timing controller
may compensate the feedback signal based on the gain and
based on the offset value of the pixel.

[0022] In example embodiments, the timing controller
may calculate a degradation current of the pixel based on a
compensated feedback signal and may compensate the input
data based on the degradation current.

[0023] In example embodiments, the display panel may
include a first pixel, a second pixel, and a third pixel, and the
timing controller may calculate a third current-voltage char-
acteristic of the third pixel based on a first current-voltage
characteristic of the first pixel and a second current-voltage
characteristic of the second pixel.

[0024] According to example embodiments, a method of
driving an organic light emitting display device including a
pixel coupled to a data line and a feedback line, the method
may include providing reference signals to the pixel through
the data line, sensing feedback signals through the feedback
line in response to the reference signals, and modeling a
current-voltage characteristic of the pixel based on the
feedback signals.

[0025] In example embodiments, modeling the character-
istic of the pixel may include calculating a current-voltage
change-ratio of the pixel representing a ratio of a change of
the feedback signals to a change of the reference signals
based on a first feedback signal of the feedback signals in
response to a first reference signal of the reference signals,
and based on a second feedback signal of the feedback
signals in response to a second reference signal of the
reference signals, calculating a gain representing a ratio of
the current-voltage change-ratio of the pixel to a reference
current-voltage change-ratio of a reference pixel, calculating
an offset value representing a difference between the cur-
rent-voltage characteristic of the pixel and a reference
current-voltage characteristic of the reference pixel, and
storing the gain and the offset value in a memory device.

[0026] In example embodiments, the method may further
include sensing a third feedback signal through the feedback
line in response to a third reference signal of the reference
signals, and generating compensation data by compensating
input data based on the gain, the offset value, and the third
feedback signal.

[0027] In example embodiments, the generating the com-
pensation data may include compensating the third feedback
signal based on the gain and the offset value, calculating a
degradation current of the pixel based on a compensated
third feedback signal, and compensating the input data based
on the degradation current.

[0028] According to the above, an organic light emitting
display device according to example embodiments may
improve accuracy of compensating degradation of a pixel
based on a compensated sensing signal by sequentially
providing reference signals to pixels, by sensing feedback
signals that flows through the pixels in response to the
reference signals, by modeling a current-voltage character-
istic of the pixels based on the feedback signals, and by
compensating a sensing signal, which is measured to com-
pensate degradation of the pixels, based on a modeled
current-voltage characteristic of the pixels.

[0029] In addition, a method of driving an organic light
emitting display device according to example embodiments
may effectively drive the organic light emitting display
device.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0031] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to example embodi-
ments.

[0032] FIG. 2 is a circuit diagram illustrating an example
of a pixel and a sensing driver included in the organic light
emitting display device of FIG. 1.

[0033] FIG. 3is a block diagram illustrating an example of
a timing controller included in the organic light emitting
display device of FIG. 1.

[0034] FIG. 4 is a diagram illustrating an example of a
current-voltage characteristic curve generated by the timing
controller of FIG. 3.

[0035] FIG. 5 is a diagram illustrating another example of
a current-voltage characteristic curve generated by the tim-
ing controller of FIG. 3.

[0036] FIG. 6A is a diagram illustrating an example of a
test image displayed on a display panel included in the
organic light emitting display device of FIG. 1.

[0037] FIG. 6B is a waveform diagram illustrating an
example of a feedback signal sensed by a sensing driver
included in the organic light emitting display device of FIG.
1.

[0038] FIG. 6C is a diagram illustrating an example of a
feedback signal compensated by the timing controller of
FIG. 3.

[0039] FIG. 7 is a diagram illustrating a display panel
included in the organic light emitting display device of FIG.
1.

[0040] FIG. 8 is a flowchart illustrating a method of
driving an organic light emitting display device according to
example embodiments.

[0041] FIG. 9 is a flowchart illustrating an example
embodiment in which a current-voltage characteristic is
modeled by the method of FIG. 8.

[0042] FIG. 10 is a flowchart illustrating a method of
driving an organic light emitting display device according to
example embodiments.

DETAILED DESCRIPTION

[0043] Hereinafter, the present inventive concept will be
explained in detail with reference to the accompanying
drawings.

[0044] It will be understood that, although the terms
“first”, “second”, “third”, etc., may be used herein to
describe various elements, components, regions, layers, and/
or sections, these elements, components, regions, layers
and/or sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer or section from another element, component,
region, layer or section. Thus, a first element, component,
region, layer, or section discussed below could be termed a
second element, component, region, layer, or section, with-
out departing from the spirit and scope of the present
invention.

[0045] Further, it will also be understood that when one
element, component, region, layer and/or section is referred
to as being “between” two elements, components, regions,
layers, and/or sections, it can be the only element, compo-
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nent, region, layer and/or section between the two elements,
components, regions, layers, and/or sections, or one or more
intervening elements, components, regions, layers, and/or
sections may also be present.

[0046] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprise,”
“comprises,” “comprising,” “includes,” “including,” and
“include,” when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0047] 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. Further, the
use of “may” when describing embodiments of the present
invention refers to “one or more embodiments of the present
invention.” Also, the term “exemplary” is intended to refer
to an example or illustration.

[0048] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” “coupled to,”
“connected with,” “coupled with,” or “adjacent to” another
element or layer, it can be “directly on,” “directly connected
to,” “directly coupled to,” “directly connected with,”
“directly coupled with,” or “directly adjacent to” the other
element or layer, or one or more intervening elements or
layers may be present. Further “connection,” “connected,”
etc. may also refer to “electrical connection,” “electrically
connect,” etc. depending on the context in which they are
used as those skilled in the art would appreciate. When an
element or layer is referred to as being “directly on,”
“directly connected to,” “directly coupled to,” “directly
connected with,” “directly coupled with,” or “immediately
adjacent to” another element or layer, there are no interven-
ing elements or layers present.

[0049] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the
inherent deviations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
[0050] As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms
“utilize,” “utilizing,” and “utilized,” respectively.

[0051] A person of skill in the art should also recognize
that the process may be executed via hardware, firmware
(e.g. via an ASIC), or in any combination of software,
firmware, and/or hardware. Furthermore, the sequence of
steps of the process is not fixed, but can be altered into any
desired sequence as recognized by a person of skill in the art.
The altered sequence may include all of the steps or a
portion of the steps.

[0052] A relevant device or component (or relevant
devices or components) according to embodiments of the
present invention described herein may be implemented
utilizing any suitable hardware, firmware (e.g. an applica-
tion-specific integrated circuit), software, or a suitable com-
bination of software, firmware, and hardware. For example,
the various components of the relevant device(s) may be

”
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formed on one integrated circuit (IC) chip or on separate IC
chips. Further, the various components of the relevant device
(s) may be implemented on a flexible printed circuit film, a
tape cartier package (TCP), a printed circuit board (PCB), or
formed on a same substrate as one or more circuits and/or
other devices. Further, the various components of the rel-
evant device(s) may be a process or thread, running on one
or more processors, in one or more computing devices,
executing computer program instructions and interacting
with other system components for performing the various
functionalities described herein. The computer program
instructions are stored in a memory which may be imple-
mented in a computing device using a standard memory
device, such as, for example, a random access memory
(RAM). The computer program instructions may also be
stored in other non-transitory computer readable media such
as, for example, a CD-ROM, flash drive, or the like. Also, a
person of skill in the art should recognize that the function-
ality of various computing devices may be combined or
integrated into a single computing device, or the function-
ality of a particular computing device may be distributed
across one or more other computing devices without depart-
ing from the spirit and scope of the exemplary embodiments
of the present invention.

[0053] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to example embodi-
ments.

[0054] Referring to FIG. 1, the organic light emitting
display device 100 may include a display panel 110, a scan
driver 120, a data driver 130, a sensing control line driving
unit 140 (e.g., a sensing control line driver 140), a sensing
driver 150 (e.g., a sensing unit 150), and a timing controller
160. The organic light emitting display device 100 may
display an image based on externally provided image data
(e.g., input data DATAL).

[0055] The display panel 110 may include scan lines S1
through Sn, data lines D1 through Dm, sensing control lines
SE1 through SEn, feedback lines F1 through Fm, and pixels
111, where each of m and n is an integer greater than or equal
to 2. The pixels 111 may be respectively at crossing regions
of the scan lines Si through Sn, the data lines D1 through
Dm, the sensing control lines SEI through SEn, and the
feedback lines F1 through Fm.

[0056] Each of the pixels 111 may store a data signal in
response to a scan signal, and may emit light based on a
stored data signal. A configuration of the pixels 111 will be
described in detail with reference to FIG. 2.

[0057] The scan driver 120 may generate scan signals
based on a scan driving control signal SCS. The scan driving
control signal SCS may be provided from the timing con-
troller 160 to the scan driver 120. The scan driving control
signal SCS may include a start pulse and clock signals, and
the scan driver 120 may include a shift register for sequen-
tially generating the scan signal based on the start pulse and
the clock signals.

[0058] The data driver 130 may generate data signals
based on a data driving control signal DCS and based on
image data (e.g., a second data DATA2). The data driver 130
may provide the display panel 110 with the data signal
generated in response to the data driving control signal DCS.
That is, the data driver 130 may provide the data signal to
the pixels 111 through the data lines D1 through Dm. The
data driving control signal DCS may be provided from the
timing controller 160 to the data driver 130.
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[0059] Insome example embodiments, the data driver 130
may sequentially provide reference signals to the pixels 111
through the data lines D1 through Dm during a sensing
period. That is, the data driver 130 may initialize the pixels
111 using the reference signals. Here, the reference signals
may be voltages for sensing (e.g., voltages that are prede-
termined or pre-set for sensing) a characteristic (e.g., a
current-voltage characteristic) of each of the pixels 111. The
reference signals may be voltages close to an operation
voltage (e.g., an operation point) of the pixels 111. For
example, a current-voltage characteristic curve of an organic
light emitting diode included in the pixels 111 may include
at least one linear region (or a region having a substantially
linear gradient), and the reference signals may include a
voltage at a start point of the at least one linear region, and
may include a voltage at an end point of the at least one
linear region.

[0060] The sensing control line driving unit 140 may
generate a sensing control signal in response to a sensing
control line driving control signal SCCS. The sensing con-
trol line driving control signal SCCS may be provided from
the timing controller 160 to the sensing control line driving
unit 140.

[0061] The sensing driver 150 may sequentially sense
(e.g., measure or detect) feedback signals feedbacked
through the feedback lines F1 through Fm in response to the
reference signals. Here, each of the feedback signals may be
a current flowing through the feedback lines F1 through Fm
in response to the reference signals. For example, the
sensing driver 150 may sense a current through an organic
light emitting diode and a feedback line (e.g., one of the
feedback lines F1 through Fm) in response to a first refer-
ence signal supplied to a certain pixel. Here, the sensing
driver 150 may generate a first sensing signal SD based on
a sensed current (e.g., a first sensing current). For example,
the sensing driver 150 may calculate a first voltage differ-
ence between a sensed current (e.g., a first sensing current)
and a first setting voltage, which may be pre-stored or
predetermined, and may generate the first voltage difference
as the first sensing signal SD.

[0062] A configuration of the sensing driver 150 will be
described in detail hereinafter with reference to FIG. 3.
[0063] The timing controller 160 may control the scan
driver 120, the data driver 130, the sensing control line
driving unit 140, and the sensing driver 150. The timing
controller 160 may generate the scan driving control signal
SCS, the data driving control signal DCS, the sensing
control line driving control signal SCCS, and the sensing
control signal, and may control the scan driver 120, the data
driver 130, the sensing control line driving unit 140, and the
sensing driver 150 based on generated signals.

[0064] Insome example embodiments, the timing control-
ler 160 may model a current-voltage characteristic of the
pixel 111 based on the feedback signals. Here, the current-
voltage characteristic may represent a relation between the
data signal provided to the pixel 111 and a current flowing
through the pixel (e.g., a current flowing through an organic
light emitting diode of the pixel 111). The current-voltage
characteristic may be represented as a first linear equation.
[0065] In an example embodiment, the timing controller
160 may calculate a current-voltage change-ratio of the pixel
111 based on a first feedback signal and a second feedback
signal. Here, the first feedback signal may be sensed at the
feedback line in response to a first reference signal of the
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reference signals, and the second feedback signal may be
sensed at the feedback line in response to a second reference
signal of the reference signals. For example, the timing
controller 160 may calculate a voltage difference (e.g., AV)
between the first reference signal and the second reference
signal, may calculate a current difference (e.g.. Al) between
the first feedback signal and the second feedback signal, and
may calculate a ratio (i.e., the current-voltage change-ratio)
of a change of the feedback signals (e.g., a current change,
or Al) to a change of the reference signals (e.g., a voltage
change, or AV) based on the voltage difference and the
current difference. When the current-voltage characteristic is
represented as the first linear equation, the timing controller
160 may calculate a gradient of the first linear equation.
[0066] In some example embodiments, the timing control-
ler 160 may calculate a gain that represents a ratio of the
current-voltage change-ratio, which is calculated, to a ref-
erence current-voltage change-ratio, which may be prede-
termined or pre-set. The timing controller 160 may also
calculate an offset value that represents a difference between
the first feedback signal and a reference feedback signal,
which may be predetermined. For example, when the cur-
rent-voltage characteristic of the pixel 111 is represented as
the first linear equation, the timing controller 160 may
calculate the gain (e.g., a ratio of gradients) and the offset
value (e.g., a ratio of constants) to convert a first linear
equation that is calculated into a first linear equation, which
may be predetermined. A configuration of calculating the
gain and the offset value will be described in detail with
reference to FIGS. 4 and 5.

[0067] Insome example embodiments, the timing control-
ler 160 may store the gain and the offset value.

[0068] In an example embodiment, the timing controller
160 may model the current-voltage characteristic of the
pixel 111 in a manufacturing process of the organic light
emitting display device 100. That is, the timing controller
160 may calculate the gain and the offset value in the
manufacturing process of the organic light emitting display
device 100, and may store the gain that is calculated and the
offset value that is calculated.

[0069] In an example embodiment, the timing controller
160 may model the current-voltage characteristic of the
pixel 111 during an initial driving phase (or an initial driving
period) of the organic light emitting display device 100. For
example, the timing controller 160 may model the current-
voltage characteristic of the pixel 111 when power is sup-
plied to the organic light emitting display device 100.
[0070] In an example embodiment, the timing controller
160 may model the current-voltage characteristic of the
pixel 111 for every event. For example, the timing controller
160 may model the current-voltage characteristic of the
pixel 111 with a certain period repeatedly. For example, the
timing controller 160 may accumulate input data and may
model the current-voltage characteristic of the pixel 111
when accumulated input data exceeds a reference value.
[0071] Insome example embodiments, the timing control-
ler 160 may compensate input data based on the current-
voltage characteristic and based on a sensing signal (or a
feedback sensing signal). Here, the sensing signal (or the
feedback sensing signal) may be substantially the same as,
or similar to, the feedback signals described above, with the
exception of a sensing time. That is, the feedback signals
may be sensed at a time when the current-voltage charac-
teristic is modeled, and the sensing signal (or the feedback
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sensing signal) may be sensed at a time of degradation
compensation. For example, the feedback signals may be
sensed in the manufacturing process of the organic light
emitting display device 100, and the sensing signal (or the
feedback sensing signal) may be sensed in a degradation
compensation process.

[0072] In an example embodiment, the timing controller
160 may compensate the sensing signal (or the feedback
sensing signal) based on the gain and the offset value of the
pixel 111, may calculate a degradation current of the pixel
111 based on a compensated feedback signal, and may
compensate the input data based on the degradation current.
[0073] The organic light emitting display device 100 may
further include a power supplier. The power supplier may
generate driving voltages to drive the organic light emitting
display device 100. The driving voltages may include a first
power voltage ELVDD and a second power voltage ELVSS.
The first power voltage ELVDD may be greater than the
second power voltage ELVSS.

[0074] As described above, the organic light emitting
display device according to example embodiments may
provide reference signals to the pixel 111, may sense feed-
back signals that are feedbacked in response to the reference
signals, and may model the current-voltage characteristic of
the pixel 111 based on the feedback signals (i.e., the organic
light emitting display device 100 may calculate and store the
gain and the offset value of the pixel 111). In addition, the
organic light emitting display device 100 may compensate a
sensing signal (or a feedback sensing signal), sensed for
degradation compensation, based on the current-voltage
characteristic of the pixel 111. Therefore, the organic light
emitting display device 100 may improve accuracy of deg-
radation compensation by performing the degradation com-
pensation based on a compensated feedback signal (or a
compensated sensing signal).

[0075] FIG. 2 is a circuit diagram illustrating an example
of a pixel and a sensing driver included in the organic light
emitting display device of FIG. 1.

[0076] Referring to FIG. 2, the pixel 111 may include a
switching transistor Ml, a storage capacitor Cst, a driving
transistor M2, an organic light emitting diode OLED, and a
sensing transistor M3. The pixel 111 may be electrically
connected between an (1)th data line Di and an (i)th feedback
line Fi, where 1 is a positive integer.

[0077] The switching transistor M1 may be electrically
connected between the (i)th data line Di and a second node
ND2 and may be turned on in response to a scan signal Sj.
The storage capacitor Cst may be electrically connected
between the first power voltage ELVDD and the second
node ND2. When the switching transistor M1 is turned on,
the storage capacitor Cst may be charged with the data signal
provided through the (i)th data line Di. The driving transistor
M2 may transfer the organic light emitting diode OLED with
a driving current in response to a stored voltage (i.e., the data
signal) in the storage capacitor Cst. The organic light emit-
ting diode OLED may be electrically connected between a
first node NDI and the second power voltage ELVSS, and
may emit light in response to the driving current. The
sensing transistor M3 may be electrically connected between
the (1)th feedback line Fi and the first node NDI, and may be
turned on in response to the sensing control signal SEj.
[0078] In some example embodiments, the pixel 111 may
further include a second switch SW2 and a third switch
SW3. The second switch SW2 may be electrically connected
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between the driving transistor M2 and the first node NDI,
and may be turned off during the first sensing period. Here,
the first sensing period may be a period for sensing degra-
dation information of the organic light emitting diode
OLED. In the first sensing period, the second switch SW2
may be turned off, the third switch SW3 may be turned on,
and the sensing transistor M3 may be turned on. Here, a
current path is formed between the sensing driver 150 and
the second power voltage ELVSS, and a first sensing current
11 may flow through the feedback line Fi (i.e., the first
sensing current 11 may flow from the sensing driver 150
through the first node NDI to the second power voltage
ELVSS).

[0079] The third switch SW3 may be electrically con-
nected between the first node NDI and the organic light
emitting diode OLED, and may be turned off during the
second sensing period, which may be a period for sensing a
threshold voltage/mobility of the driving transistor M2. In
the second sensing period, the second switch SW2 may be
turned on, the third switch SW3 may be turned off, and the
sensing transistor M3 may be turned on. Here, a current path
may be formed between the first power voltage ELVDD and
the sensing driver 150, and a second sensing current 12 may
flow through the feedback line Fi (i.e., the second sensing
current 12 may flow from the first power voltage ELVDD
through the first node NDI to the sensing driver 150).
[0080] The pixel 111 is illustrated by way of example in
FIG. 2, and the present invention is not limited thereto. For
example, the pixel may omit the feedback line Fi, and may
use the data line Di as a feedback line,

[0081] The sensing driver 150 may include an integrator
210, a convertor ADC, and a memory device.

[0082] The integrator 210 may integrate a sensing current
(e.g., the first sensing current I1 or the second sensing
current 12) flowing through the (i)th feedback line Fi accord-
ing to the reference voltage Vref, and may output an output
voltage Vout generated by integration. The integrator 210
may include an amplifier AMP and a second capacitor C2.
The amplifier AMP may include a first input terminal
electrically connected to the (i)th feedback line Fi, a second
terminal for receiving the reference voltage Vref, and an
output terminal that is electrically connected to the converter
ADC. The second capacitor C2 may be electrically con-
nected between the first input terminal of the amplifier AMP
and the output terminal of the amplifier AMP.

[0083] The integrator 210 may integrate the first sensing
current I1 provided to the pixel 111 through the (i)th
feedback line Fi in the first sensing period. Here, the
integrator 210 may operate as a current source. The inte-
grator 210 may integrate the second sensing current 12
provided from the pixel 111 through the (i)th feedback line
Fi in the second sensing period.

[0084] In an example embodiment, the integrator 210 may
further include a first switch SW1 that is electrically con-
nected between the first input terminal of the amplifier AMP
and the output terminal of the amplifier AMP. The first
switch SW1 may be turned on during a reset period. The first
switch SW1 may be used to reset (or initialize) the integrator
210 during the reset period (i.e., the first switch SW1 may
be closed, or turned on, to discharge a stored voltage in the
second capacitor C2 during the reset period).

[0085] In an example embodiment, the sensing driver 150
may further include a first capacitor C1 that temporarily
stores the output voltage Vout of the integrator 210. The first
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capacitor C1 may be electrically connected between the
output terminal of the amplifier AMP and ground (which
may be equal to the reference voltage Vref), and may store
the output voltage Vout temporarily during the first sensing
period or the second sensing period.

[0086] The converter ADC may generate sensing data
based on the output voltage Vout of the integrator 210. For
example, the converter ADC may include a comparator that
compares the output voltage Vout of the integrator 210 and
a setting voltage (or the reference voltage Vref).

[0087] The sensing driver 150 is illustrated by way of
example in FIG. 2. The sensing driver 150 is not limited
thereto. For example, the sensing driver 150 may provide a
reference current (or a sensing current) to the pixel 111, may
sense a node voltage at the first node ND1, and may generate
a sensing data based on the node voltage.

[0088] FIG. 3 isablock diagram illustrating an example of
a timing controller included in the organic light emitting
display device of FIG. 1, F1G. 4 is a diagram illustrating an
example of a current-voltage characteristic curve generated
by the timing controller of FIG. 3, and FIG. 5 is a diagram
illustrating another example of a current-voltage character-
istic curve generated by the timing controller of FIG. 3.

[0089] Referring to FIG. 3, the timing controller 160 may
include a calculation block 310 and compensation block
320. The calculation block 310 may model a current-voltage
characteristic of the pixel 111 based on the feedback signals.
The current-voltage characteristic may be represented as a
first linear equation.

[0090] Referring to FIG. 4, current-voltage characteristic
curves of pixels may be different from each other according
to a characteristic dispersion (or a characteristic distribution)
of the pixels. According to different current-voltage charac-
teristic, currents (e.g., a current flowing through an organic
light emitting diode of the pixel 111) sensed in response to
a reference voltage VSET may be different from each other.
For example, when the reference voltage VSET is provided
to the pixels 111, currents I_OLED sensed at the pixel 111
may be different from each other. In addition, when the
pixels 111 may be degraded (e.g., when the organic light
emitting display device has been used for a certain amount
of time), the sensing currents I_OLED may be different from
each other, and degradation currents (i.e., a current presently
sensed subtracted from a current sensed in the past) of the
pixels 111 may also be different from each other.

[0091] Therefore, as illustrated in a right graph in FIG. 4,
a current value I_OLED@VSET sensed based on the ref-
erence voltage VSET, and a degradation current AI_OLED,
may be distributed in a certain region.

[0092] Referring again to FIG. 3, the calculation block 310
may model the pixels 111 having different current-voltage
characteristics into a pixel (i.e., one pixel having one cur-
rent-voltage characteristic).

[0093] Referring to FIG. 5, the calculation block 310 may
perform a gain-compensation to the current-voltage charac-
teristics of the pixels, and may perform an offset-compen-
sation to gain-compensated current-voltage characteristics.
Here, current-voltage characteristics that are gain-compen-
sated and offset-compensated may have the same or sub-
stantially the same current-voltage characteristic. That is,
current value I_OLED@VSET sensed based on the refer-
ence voltage VSET, and a degradation current AI_OLED,
may be located at one point.
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[0094] In some example embodiments, the calculation
block 310 may calculate variables (e.g., a gain and an offset
value for each pixel) to convert current-voltage character-
istics of the pixels into a current-voltage characteristic.

[0095] The calculation block 310 may calculate a current-
voltage change-ratio of the pixel 111 based on a first
feedback signal and a second feedback signal. For example,
the calculation block 310 may calculate a ratio of a current
change to a voltage change (i.e., the current-voltage change-
ratio) based on a voltage difference between a first reference
signal VSET1 and a second reference signal VSET2 (e.g.,
AV), and based on a current difference Abl between the first
feedback signal bl and the second feedback signal b11. As
illustrated in FIG. 5, the calculation block 310 may calculate
a first gradient al of a first current-voltage characteristic
curve 511. Similarly, the calculation block 310 may calcu-
late a second gradient a2 of a second current-voltage char-
acteristic curve 512, and may also calculate a third gradient
a3 of a third current-voltage characteristic curve 513. That
is, the calculation block 310 may calculate a gradient of a
current-voltage characteristic curve of each of the pixels 111.

[0096] The current-voltage characteristic curve calculated
by the calculation block 310 may be represented as a first
linear equation (e.g., Equation 1 below).

Ii=ai *AVSET+bi Equation 1

[0097] where, Ii denotes a feedback signal sensed at an
()th pixel, AVSET denotes a change of a reference signal (or
a change of a reference voltage), ai denotes a constant, and
bi denotes a constant.

[0098] In an example embodiment, the calculation block
310 may calculate a gain that represents a ratio of the
current-voltage change-ratio of the pixel 111 to a reference
current-voltage change-ratio, which may be predetermined.
For example, the second gradient a2 of the second current-
voltage characteristic curve 512 is determined as a reference
gradient (i.e., the reference current-voltage change-ratio),
the calculation block 310 may calculate a first gain that
represents a ratio of the first gradient al to the second
gradient a2. Here, the first gain may be al/a2 (i.e., the first
gradient over the second gradient). The calculation block
310 may calculate a gain for each of the pixels 111.

[0099] A first current-voltage characteristic curve 521 that
is gain-compensated may be represented as a [Equation 2]
bellow.

11 _compl=gainl */1=gain1*(al *AVSET+b1)

=a2*AVSET+(al *b1/a2) Equation 2

[0100] where I1_compl denotes the first current-voltage
characteristic curve that is gain-compensated.

[0101] In an example embodiment, the calculation block
310 may calculate an offset value that represents a difference
between the first feedback signal and a reference feedback
signal, which may be predetermined. That is, the offset value
may be a difference between the reference current-voltage
characteristic curve and a current-voltage characteristic
curve of a certain pixel. For example, a feedback signal
sensed based on a first reference signal VSET1 may be 1
in the first current-voltage characteristic curve 521 that is
gain-compensated, and a feedback signal sensed based on a
first reference signal VSET1 may be P2 in the second
current-voltage characteristic curve 522 that is gain-com-
pensated (i.e., the reference current-voltage characteristic
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curve). Here, the calculation block 310 may calculate a
difference (f2-p1) between the feedback signals as a first
offset value.

[0102] The first current-voltage characteristic curve 531
that is offset-compensated may be substantially the same as,
or similar to, the reference current-voltage characteristic
curve (e.g., the second current-voltage characteristic curve
512).

[0103] The calculation block 310 performs gain-compen-
sation and offset-compensation to the current-voltage char-
acteristic curve of the pixel 111, as sequentially illustrated in
FIG. 5. However, the calculation block 310 is not limited
thereto. For example, The calculation block 310 may
sequentially perform offset-compensation and gain-compen-
sation to the current-voltage characteristic curve of the pixel
111.

[0104] As described with reference to FIG. 5, the calcu-
lation block 310 may perform gain-compensation to the
current-voltage characteristic of the pixels 111, and may
perform offset-compensation to the current-voltage charac-
teristic that is gain-compensated. Here, current-voltage char-
acteristics that are gain-compensated and offset-compen-
sated may have the same or substantially the same current-
voltage  characteristic.  Therefore, the  current
I_OLED@VSET sensed based on the reference voltage
VSET and the degradation current Al OLED may be located
at one point.

[0105] Referring again to FIG.3, the calculation block 310
may store the gain and the offset value. In an example
embodiment, the calculation block 310 may include a
memory device, and may store the gain and the offset value
in the memory device. As described with reference to FIG.
1, the calculation block 310 may model the current-voltage
characteristics of the pixels 111 in a manufacturing process
of the organic light emitting display device 100 and may
store the current-voltage characteristics. For example, the
calculation block 310 may calculate gains and offset values
of the pixels 111 in the manufacturing process of the organic
light emitting display device 100, and may store the gains
and the offset values in the memory device based on the
pixels 111.

[0106] In some example embodiments, the calculation
block 310 may store only a few current-voltage character-
istic to at least a few selected from pixels. For example,
when the display panel 110 includes a first pixel, a second
pixel, and a third pixel, the calculation block 310 may model
a first current-voltage characteristic of the first pixel, may
model a second current-voltage characteristic of the second
pixel, and may store the first current-voltage characteristic
and the second current-voltage characteristic, Here, the
calculation block 310 might not store a third current-voltage
characteristic of the third pixel. The calculation block 310
may calculate the third current-voltage characteristic of the
third pixel based on the first current-voltage characteristic
and the second current-voltage characteristic. A configura-
tion of storing current-voltage characteristics of the pixels
111 will be described in detail with reference to FIG. 7.
[0107] The compensation block 320 may compensate
input data DATA1 based on the current-voltage character-
istic stored and sensing signals (or feedback sensing sig-
nals). Here, the feedback signals may be signals sensed at a
degradation compensation time. For example, each of the
feedback signals may be a sensing current (i.e., a current
flowing through an organic light emitting display diode) of
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each of the pixels 111 in a sensing period among a driving
period of the organic light emitting display device 100.
[0108] In an example embodiment, the compensation
block 320 may compensate the feedback signals based on a
gain and an offset value of each of the pixels, may calculate
a degradation current of each of the pixels 111 based on
compensated feedback signals, and may compensate the
input data DATA1 based on the degradation current.
[0109] FIG. 6A is a diagram illustrating an example of a
test image displayed on the display panel 110 included in the
organic light emitting display device 100 of FIG. 1, FIG. 6B
is an waveform diagram illustrating an example of a feed-
back signal sensed by a sensing driver included in the
organic light emitting display device of FIG. 1, and FI1G. 6C
is a diagram illustrating an example of a feedback signal
compensated by the timing controller of FIG. 3.

[0110] Referring to FIGS. 1 and 6A, a test image displayed
on the display panel 110 may include a degradation area 611.
The degradation area 611 may be degraded (or deteriorated)
by use. The degradation area 611 may be represented
differently according to a pattern of the test image.

[0111] Referring to FIGS. 6A and 6B, the organic light
emitting display device 100 may sense a feedback signal for
each pixel row of the display panel 110. For example, the
organic light emitting display device 100 may sense a
current flowing through an organic light emitting diode for
each pixel row of the display panel 110.

[0112] As illustrated in FIG. 6B, although the same or
substantially the same reference voltage is supplied to a
certain pixel row 612, sensed currents of pixels in the certain
pixel row 612 may be different according to degradation of
each of the pixels.

[0113] The organic light emitting display device 100 may
calculate an amount of degradation by comparing sensed
currents of the pixels 111 that are adjacent. The organic light
emitting display device 100 may set (or determine) a base-
line (or a reference line) 622 by connecting a sensed current
of a first pixel of the pixels in the degradation area 611 and
a sensed current of a last pixel of the pixels in the degra-
dation area 611, and may calculate an amount of a degra-
dation current (i.e., All, Al2, or AI3) of each of the pixels
based on the baseline 622.

[0114] However, the baseline 622, determined in an area in
which a characteristic dispersion is rapidly changed, may be
different from a real baseline 621 (i.e., a current curve of
pixels before the pixels is degraded). Therefore, an amount
of a degradation current (e.g., AI2) calculated may be
different from an amount of a real degradation current.
[0115] Referring to FIG. 6C, the organic light emitting
display device 100 may compensate a sensed current signal
631 based on a current-voltage characteristic (i.e., a gain and
an offset value) of each of the pixels 111 and may calculate
an amount of a degradation current (e.g., AI1) of each of the
pixels based on a compensated sensed current signal 632.
[0116] That is, the organic light emitting display device
100 may convert various suitable current-voltage character-
istics of the pixels 111 into a current-voltage characteristic.
Here, the organic light emitting display device 100 may use
a gain and an offset value that are pre-stored based on the
pixels 111.

[0117] The organic light emitting display device 100 may
convert the sensed current signal 631 of the real baseline
621, which may be changed according to a location of the
pixels 111, into the compensated sensed current signal 632
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having a constant baseline based on the current-voltage
characteristic curve (i.e., one current-voltage characteristic
curve). Therefore, the organic light emitting display device
100 may calculate (e.g., exactly or precisely calculate) a
degradation current Al of each of the pixel 111 based on the
compensated sensed current signal 632 and may calculate an
amount of degradation compensation based on the degrada-
tion current Al calculated.

[0118] FIG. 7 is a diagram illustrating a display panel
included in the organic light emitting display device of FIG.
1.

[0119] Referring to FIGS. 1 and 7, the display panel 110
may include pixel areas. Here, the pixel areas may be
divided according to current-voltage characteristics of the
pixels 111 included in the display panel 110. The pixels 111
included in a certain pixel area may have current-voltage
characteristics that are substantially the same as or similar to
each other. For example, pixels located between a first pixel
column 711 and a second pixel column 712 may have
current-voltage characteristics that are similar to each other.
For example, pixels located between a first pixel row 721
and a second pixel row 722 may have current-voltage
characteristic that are similar to each other.

[0120] In some example embodiments, the organic light
emitting display device 100 may calculate and store current-
voltage characteristics of pixels included in a characteristic
calculation area of the display panel 110. For example, the
organic light emitting display device 100 may calculate and
store current-voltage characteristics of pixels included in
columns and rows (e.g., predetermined columns and prede-
termined rows). The organic light emitting display device
100 may calculate and store gains and offset values of pixels
included in the first pixel column 711, the second pixel
column 712, the first pixel row 721, and the second pixel
row 722. Current-voltage characteristics of certain pixels
(i.e,, pixels not included in the characteristic calculation
area) that are not stored may calculated based on current-
voltage characteristics of pixels that are spaced adjacent to
the certain pixels. That is, the organic light emitting display
device 100 may calculate current-voltage characteristics of
the certain pixels based on the current-characteristics of the
pixels that are spaced adjacent to the certain pixels. For
example, a current-voltage characteristic of a third pixel,
located between the first pixel column 711 and the second
pixel column 712, may be calculated based on a current-
voltage characteristic of a first pixel, which is located at a
crossing region of the first pixel column 711 and the first
pixel row 721, and a current-voltage characteristic of a
second pixel, which is located at a crossing region of the first
pixel row 721 and the second pixel column 712. For
example, the organic light emitting display device 100 may
calculate the current-voltage characteristic of the third pixel
by interpolating the current-voltage characteristic of the first
pixel and the current-voltage characteristic of the second
pixel.

[0121] The pixel areas may be divided based on a char-
acteristic dispersion of the pixels 111. For example, intervals
between pixel rows and pixel columns, of which current-
voltage characteristics are stored, may be narrowed at an
area (i.e., a part of the display panel 110) in which a
characteristic dispersion is rapidly changed. Therefore,
intervals for storing a current-voltage characteristic (e.g., a
gain and an offset value) of the pixels 111 may be narrowed.
For example, intervals between the pixel rows and the pixel
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columns may be widened at an area (i.e., a part of the display
panel 110) in which a characteristic dispersion is constant.
Therefore, intervals for storing a current-voltage character-
istic (e.g., a gain and an offset value) of the pixels 111 may
be widened.

[0122] As described above, the organic light emitting
display device 100 may store current-voltage characteristics
(e.g., gains and offset values) of only a few of the pixels 111
in consideration of a characteristic dispersion of the pixels
and may calculate current-voltage characteristics of the
remaining among the pixels 111 based on stored current-
voltage characteristics. Therefore, the organic light emitting
display device 100 may reduce a size (or a capacity) of a
memory device that stores a current-voltage characteristic of
a pixel.

[0123] FIG. 8 is a flowchart illustrating a method of
driving an organic light emitting display device according to
example embodiments.

[0124] Referring to FIGS. 1 and 8, the method of FIG. 8
may drive the organic light emitting display device 100 that
includes a pixel 111 at a crossing region of a data line, a
feedback line, and a scan line.

[0125] The method of FIG. 8 may provide reference
signals to the pixel through the data line, sequentially
(S810).

[0126] The method of FIG. 8 may sense feedback signals
that are feedbacked (or that flow) through the feedback line
in response to the reference signals (S820). For example, the
method of FIG. 8 may sense a first feedback current flowing
through an organic light emitting diode and the feedback line
based on a first reference signal, and may sense a second
feedback current flowing through an organic light emitting
diode and the feedback line based on a second reference
signal.

[0127] The method of FIG. 8 may model a current-voltage
characteristic of the pixel based on the feedback signals
(5830).

[0128] FIG. 9 is a flowchart illustrating an example
embodiment in which a current-voltage characteristic is
modeled by the method of FIG. 8 (see S§30).

[0129] Referring to FIGS. 1 and 9, modeling the current-
voltage characteristic of the pixel 111 (i.e., the method of
FIG. 9) may calculate a current-voltage change-ratio of the
pixel based on the first feedback signal sensed at the
feedback line based on the first reference signal and the
second feedback signal sensed at the feedback line based on
the second reference signal (8910). For example, the cur-
rent-voltage change-ratio may be calculated based on a
difference (e.g.. AV) between the first reference signal and
the second reference signal, and based on a difference (e.g,,
Al) between the first feedback signal and the second feed-
back signal.

[0130] The method of FIG. 9 may calculate a gain of the
pixel 111 (S920), and may calculate an offset value of the
pixel (S930). Here, the gain may represent a ratio of the
current-voltage change-ratio, that is calculated, to a refer-
ence current-voltage change-ratio of a reference current-
voltage characteristic, which may be predetermined. A con-
figuration of calculating the gain and the offset value may be
substantially the same as or similar to a configuration of
calculating a gain and an offset value described with refer-
ence to FIG. 5.

[0131] The method of FIG. 9 may store the gain and the
offset value of the pixel 111 (S940).
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[0132] In an example embodiment, the method of FIG. 9
may be performed in a manufacturing process of the organic
light emitting display device 100.

[0133] FIG. 10 is a flowchart illustrating a method of
driving an organic light emitting display device according to
example embodiments.

[0134] Referring to FIG. 10, the method of FIG. 10 may
be performed in a driving period (or a sensing period that is
allocated independently).

[0135] The method of FIG. 10 may provide a third refer-
ence signal to the pixel through the data line (S1010). Here,
the third reference signal may be voltages provided to the
pixel for calculating a degradation current.

[0136] The method of FIG. 10 may sense a third feedback
signal that is feedbacked (or that flows) through the feed-
back line (51020). Here, the third feedback signal may be a
feedback current that flows through an organic light emitting
diode of the pixel and the feedback line based on the third
reference signal.

[0137] The method of FIG. 10 may compensate input data
based on the gain and the offset value (e.g., the current-
voltage characteristic) of the pixel, and based on the third
feedback signal, where the gain and the offset may be
pre-stored (S1030).

[0138] The method of FIG. 10 may compensate the third
feedback signal based on the gain and the offset value of the
pixel, may calculate a degradation current of the pixel based
on a the third feedback signal that is compensated, and may
compensate the input data based on the degradation current.
A configuration of compensating the input data may be
substantially the same as or similar to a function of the
compensation block 320 described with reference to FIG. 3.
[0139] As described above, the method of driving an
organic light emitting display device may provide reference
signals to the pixel, may sense the feedback signals that are
feedbacked based on the reference signals, and may calcu-
late and store the gain and the offset value of the pixel based
on the feedback signals. In addition, the method may com-
pensate a sensing signal (or a feedback sensing signal),
sensed for degradation compensation, based on the gain and
the offset value that are pre-stored. Therefore, the method
may improve accuracy of degradation compensation by
performing degradation compensation based on a compen-
sated feedback signal (or a compensated sensing signal).
[0140] The present inventive concept may be applied to
any suitable display device (e.g., an organic light emitting
display device, a liquid crystal display device, etc.). For
example, the present inventive concept may be applied to a
television, a computer monitor, a laptop, a digital camera, a
cellular phone, a smart phone, a personal digital assistant
(PDA), a portable multimedia player (PMP), an MP3 player,
a navigation system, a video phone, etc.

[0141] The foregoing is illustrative of example embodi-
ments, and is not to be construed as limiting thereof.
Although a few example embodiments have been described,
those skilled in the art will readily appreciate that many
modifications are possible in the example embodiments
without materially departing from the novel teachings and
advantages of example embodiments. Accordingly, all such
modifications are intended to be included within the scope of
example embodiments as defined in the claims. In the
claims, means-plus-function clauses are intended to cover
the structures described herein as performing the recited
function and not only structural equivalents but also equiva-
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lent structures. Therefore, it is to be understood that the
foregoing is illustrative of example embodiments and is not
to be construed as limited to the specific embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims. The inventive concept is defined by the following
claims, with equivalents of the claims to be included therein.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel comprising a pixel coupled to a data line
and a feedback line;

a data driver configured to provide reference signals to the
pixel through the data line;

a sensing driver configured to sense feedback signals
through the feedback line in response to the reference
signals; and

a timing controller configured to model a current-voltage
characteristic of the pixel based on the feedback sig-
nals.

2. The organic light emitting display device of claim 1,
wherein the timing controller is further configured to cal-
culate a current-voltage change-ratio of the pixel represent-
ing a ratio of a change of the feedback signals to a change
of the reference signals based on a first feedback signal and
a second feedback signal of the feedback signals, and

wherein the sensing driver is configured to sense the first
feedback signal in response to a first reference signal of
the reference signals, and is configured to sense the
second feedback signal in response to a second refer-
ence signal of the reference signals.

3. The organic light emitting display device of claim 2,
wherein the timing controller is further configured to cal-
culate a gain representing a ratio of the current-voltage
change-ratio of the pixel to a reference current-voltage
change-ratio of a reference pixel.

4. The organic light emitting display device of claim 3,
wherein the timing controller is further configured to cal-
culate an offset value representing a difference between the
current-voltage characteristic of the pixel and a reference
current-voltage characteristic of the reference pixel.

5. The organic light emitting display device of claim 4,
wherein the timing controller comprises a memory device
configured to store the gain and the offset value.

6. The organic light emitting display device of claim 1,
wherein each of the feedback signals comprises a current
value of a current that flows through the feedback line in
response to each of the reference signals.

7. The organic light emitting display device of claim 1,
wherein the timing controller is further configured to model
the current-voltage characteristic during an initial driving
phase of the organic light emitting display device.

8. The organic light emitting display device of claim 1,
wherein the timing controller is further configured to accu-
mulate input data, and to model the current-voltage charac-
teristic when accumulated input data exceeds a reference
value.

9. The organic light emitting display device of claim 1,
wherein the display panel further comprises a first pixel, a
second pixel, and a third pixel, and

wherein the timing controller is further configured to
model a first current-voltage characteristic of the first
pixel and a second current-voltage characteristic of the
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second pixel, and to store the first current-voltage
characteristic and the second current-voltage charac-
teristic.

10. The organic light emitting display device of claim 9,
wherein the timing controller is configured to calculate a
third current-voltage characteristic of the third pixel based
on the first current-voltage characteristic and the second
current-voltage characteristic.

11. The organic light emitting display device of claim 9,
wherein the timing controller is further configured to deter-
mine the first pixel and the second pixel based on a char-
acteristic dispersion of the display panel.

12. An organic light emitting display device comprising:

a display panel comprising a pixel coupled to a data line
and a feedback line;

a data driver configured to provide a reference signal to
the pixel through the data line;

a sensing driver configured to sense a feedback signal
through the feedback line in response to the reference
signal; and

a timing controller configured to compensate input data
based on the feedback signal and based on a current-
voltage characteristic of the pixel.

13. The organic light emitting display device of claim 12,
wherein the current-voltage characteristic comprises a gain
and an offset value,

wherein the gain represents a ratio of a current-voltage
change-ratio of the pixel to a reference current-voltage
change-ratio of a reference pixel, and

wherein the offset value represents a difference between
the current-voltage characteristic of the pixel and a
reference current-voltage characteristic of the reference
pixel.

14. The organic light emitting display device of claim 13,
wherein the timing controller is further configured to com-
pensate the feedback signal based on the gain and based on
the offset value of the pixel.

15. The organic light emitting display device of claim 13,
wherein the timing controller is further configured to cal-
culate a degradation current of the pixel based on a com-
pensated feedback signal, and is further configured to com-
pensate the input data based on the degradation current.

16. The organic light emitting display device of claim 12,
wherein the display panel further comprises a first pixel, a
second pixel, and a third pixel, and

wherein the timing controller is further configured to
calculate a third current-voltage characteristic of the
third pixel based on a first current-voltage characteristic
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of the first pixel, and a second current-voltage charac-
teristic of the second pixel.

17. A method of driving an organic light emitting display
device comprising a pixel coupled to a data line and a
feedback line, the method comprising:

providing reference signals to the pixel through the data

line;

sensing feedback signals through the feedback line in

response to the reference signals; and

modeling a current-voltage characteristic of the pixel

based on the feedback signals.

18. The method of claim 17, wherein the modeling the
current-voltage characteristic of the pixel comprises:

calculating a current-voltage change-ratio of the pixel

representing a ratio of a change of the feedback signals
to a change of the reference signals, based on a first
feedback signal of the feedback signals in response to
a first reference signal of the reference signals, and
based on a second feedback signal of the feedback
signals in response to a second reference signal of the
reference signals;

calculating a gain representing a ratio of the current-

voltage change-ratio of the pixel to a reference current-
voltage change-ratio of a reference pixel;

calculating an offset value representing a difference

between the current-voltage characteristic of the pixel
and a reference current-voltage characteristic of the
reference pixel; and

storing the gain and the offset value in a memory device.

19. The method of claim 18, further comprising:

sensing a third feedback signal through the feedback line

in response to a third reference signal of the reference
signals; and

generating compensation data by compensating input data

based on the gain, the offset value, and the third
feedback signal.

20. The method of claim 19, wherein the generating the
compensation data comprises:
compensating the third feedback signal based on the gain
and the offset value;
calculating a degradation current of the pixel based on a
compensated third feedback signal; and

compensating the input data based on the degradation
current.
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