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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. 10-2017-0153415, filed
on Nov. 16, 2017 in the Korean Intellectual Property Office
(KIPO), the content of which is incorporated herein in its
entirety by reference.

BACKGROUND

1. Field

[0002] Embodiments of the present inventive concept
relate to organic light emitting display devices, and to
methods of driving the organic light emitting display
devices.

2. Description of the Related Art

[0003] In an organic light emitting display device, a driv-
ing transistor included in each pixel may generate a driving
current based on a data signal, and an organic light emitting
diode (OLED) included in the pixel may emit light based on
the driving current to display an image.

[0004] The driving transistor may have a hysteresis char-
acteristic, whereby a response characteristic in a current
frame varies depending on an operating state in a previous
frame. Thus, even if the data signal having the same voltage
level 1s applied to a plurality of driving transistors, driving
currents generated by the driving transistors may be different
from each other according to respective operating states in
the previous frame. For example, even if the same data
voltage is applied in a current frame to a first pixel repre-
senting a black color in a previous frame and to a second
pixel representing a white color in the previous frame, the
first and second pixels may emit light with different lumi-
nances in the current frame.

[0005] Techniques for preventing luminance non-unifor-
mity caused by the hysteresis characteristics of the driving
transistors have been researched. For example, in a conven-
tional organic light emitting display device, driving transis-
tors of respective pixels may be initialized to an on-bias state
before the pixels emit light. Accordingly, all driving tran-
sistors may have the same response characteristic, and thus
the luminance non-uniformity caused by the hysteresis char-
acteristic may be reduced. However, in this case, degrada-
tion of the driving transistors may be accelerated because the
driving transistors are turned on every frame, and a com-
pensation operation for a panel deviation may be required to
be performed separately from the initialization operation.

SUMMARY

[0006] Some embodiments provide an organic light emit-
ting display device capable of compensating for hysteresis
characteristics, and capable of reducing an after image.
Some embodiments provide a method of driving the organic
light emitting display device.

[0007] According to embodiments, there is provided an
organic light emitting display device that includes a display
panel including a plurality of active pixels in a display
region, and a plurality of test pixels in a non-display region,
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a panel driver configured to provide the test pixels with data
signals corresponding to a plurality of gray levels, and to
drive the display panel, a readout circuit configured to
measure sensing currents flowing through the test pixels,
and a controller configured to obtain hysteresis characteristic
values of the test pixels based on the sensing currents, to
generate output image data by compensating input image
data for the active pixels based on the hysteresis charactet-
istic values of the test pixels to which the active pixels are
mapped, and to control the panel driver to display an image
based on the output image data.

[0008] The hysteresis characteristic values may corre-
spond to current differences between the sensing currents
and target currents.

[0009] The test pixels may be grouped into first through
N-th test groups, where N is an integer that is greater than
1, and each test group may include a reference test pixel for
receiving a data signal corresponding to a reference gray
level, a first group for alternately receiving the data signal
corresponding to the reference gray level and a data signal
corresponding to a black gray level, and a second group for
alternately receiving the data signal corresponding to the
reference gray level and a data signal corresponding to a
white gray level.

[0010] A gray value for a first pixel of the active pixels in
a current period may be extracted from the input image data,
and a selected test group corresponding to the first pixel is
selected among the first through N-th test groups based on
the gray value in the current period, wherein a selected one
of the first group and the second group of the selected test
group is further selected by comparing the gray value in the
current period and a gray value in a previous period before
the current period, and wherein the test pixel to which the
first pixel is mapped is updated from a previous test pixel to
an updated test pixel in the selected one of the first group and
the second group such that the updated test pixel has a
closest current difference to a current difference of the
previous test pixel among current differences of the test
pixels in the selected one of the first group and the second
group.

[0011] A gray value for a first pixel of the active pixels
may be extracted from the input image data, and a selected
test group corresponding to the first pixel is selected among
the first through N-th test groups based on the gray value,
and, when the gray value for the first pixel is maintained for
a reference period of time, the test pixel to which the first
pixel is mapped may be updated to the reference test pixel
of the selected test group.

[0012] The controller may include a target current storage
configured to store target currents corresponding to the
plurality of gray levels, a current difference calculator con-
figured to calculate current differences between the sensing
currents and the target currents, a compensation information
storage configured to store the current differences of the test
pixels, and a data compensator configured to obtain com-
pensation values for the active pixels based on the current
differences of the test pixels to which the active pixels are
mapped, and to compensate the input image data based on
the compensation values.

[0013] The compensation information storage may
include a mapping table configured to store identifiers of the
test pixels to which the active pixels are mapped, and a
hysteresis characteristic table configured to store the current
differences of the test pixels having the identifiers.
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[0014] The current difference of each test pixel may
include a first current difference obtained at a first sensing
reference voltage and a second current difference obtained at
a second sensing reference voltage that is different from the
first sensing reference voltage.

[0015] The non-display region may surround the display
region.
[0016] The non-display region may be adjacent to at least

one edge of the display region.

[0017] The readout circuit may be configured to measure
the sensing currents every frame period, and the test pixels
to which the active pixels are mapped may be configured to
be updated every frame period.

[0018] The readout circuit may be configured to measure
the sensing currents with an interval of a plurality of frame
periods, and the test pixels to which the active pixels are
mapped may be configured to be updated with the interval
of the plurality of frame periods.

[0019] According to embodiments, there is provided a
method of driving an organic light emitting display device
including a plurality of active pixels in a display region and
a plurality of test pixels in a non-display region, the method
including obtaining hysteresis characteristic values of the
test pixels based on sensing currents flowing through the test
pixels, generating output image data by compensating input
image data for the active pixels based on the hysteresis
characteristic values of the test pixels to which the active
pixels are mapped, and displaying an image based on the
output image data.

[0020] The hysteresis characteristic values may corre-
spond to current differences between the sensing currents
and target currents.

[0021] The test pixels may be grouped into first through
N-th test groups, where N is an integer that is greater than
1, and each test group may include a reference test pixel that
receives a data signal corresponding to a reference gray
level, a first group that alternately receives the data signal
corresponding to the reference gray level and a data signal
corresponding to a black gray level, and a second group that
alternately receives the data signal corresponding to the
reference gray level and a data signal corresponding to a
white gray level.

[0022] The method may further include extracting a gray
value for a first pixel of the active pixels in a current period
from the input image data, selecting a test group correspond-
ing to the first pixel among the first through N-th test groups
based on the gray value in the current period, selecting one
of the first group and the second group of the selected test
group by comparing the gray value in the current period and
a gray value in a previous period before the current period,
and updating the test pixel to which the first pixel is mapped
from a previous test pixel to a updated test pixel in the
selected one of the first group and the second group such that
the updated test pixel has a closest current difference to a
current difference of the previous test pixel among current
differences of the test pixels in the selected one of the first
group and the second group.

[0023] The method may further include extracting a gray
value for a first pixel of the active pixels from the input
image data, selecting a test group corresponding to the first
pixel among the first through N-th test groups based on the
gray value, and updating the test pixel to which the first pixel
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is mapped to the reference test pixel of the selected test
group when the gray value for the first pixel is maintained
for a predetermined time.

[0024] Obtaining the hysteresis characteristic values may
include obtaining the test pixels to which the active pixels
are mapped by using a mapping table that stores identifiers
of the test pixels to which the active pixels are mapped, and
obtaining current differences of the test pixels to which the
active pixels are mapped by using a hysteresis characteristic
table that stores the current differences of the test pixels
having the identifiers.

[0025] The current difference of each test pixel may
include a first current difference obtained at a first sensing
reference voltage and a second current difference obtained at
a second sensing reference voltage that is different from the
first sensing reference voltage.

[0026] The method may further include measuring the
sensing currents every frame period, and updating the test
pixels to which the active pixels are mapped every frame
period.

[0027] As described above, the organic light emitting
display device according to embodiments may include the
test pixels located in the non-display region of the display
panel, may measure the sensing currents flowing through the
test pixels, may obtain the hysteresis characteristic values of
the test pixels based on the sensing current, and may
compensate the input image data for the active pixels based
on the hysteresis characteristic values of the test pixels to
which the active pixels are mapped. Accordingly, the
organic light emitting display device may reduce an after
image caused by the hysteresis characteristics, and may
compensate for the panel deviation according to a panel
variation and an operating environment (e.g., a temperature).
[0028] Further, the method of driving the organic light
emitting display device according to embodiments may
measure the sensing currents of the test pixels while the
organic light emitting display device operates, and thus may
accurately compensate for the hysteresis characteristics and
the panel deviation to improve image quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Illustrative, non-limiting embodiments will be
more clearly understood from the following detailed
description in conjunction with the accompanying drawings.
[0030] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to embodiments.
[0031] FIG. 2A is a circuit diagram illustrating an example
of an active pixel included in an organic light emitting
display device of FIG. 1.

[0032] FIG. 2B is a circuit diagram illustrating an example
of a test pixel included in an organic light emitting display
device of FIG. 1.

[0033] FIG. 3 is a circuit diagram illustrating an example
of a readout circuit included in an organic light emitting
display device of FIG. 1.

[0034] FIG. 41is a block diagram illustrating an example of
a compensator included in an organic light emitting display
device of FIG. 1.

[0035] FIGS. 5A and 5B are diagrams for describing
examples where a compensator of FIG. 4 obtains current
differences as hysteresis characteristic values.

[0036] FIG. 6 is a flowchart illustrating an example of
mapping between an active pixel and a test pixel.
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[0037] FIG. 7 is a diagram for describing an example of
test groups.
[0038] FIG. 8 is a flowchart illustrating a method of

driving an organic light emitting display device according to
embodiments.

[0039] FIG. 9 is a diagram for describing a method of
performing compensation using current differences of test
pixels to which active pixels are mapped.

[0040] FIGS. 10A through 10C are diagrams for describ-
ing examples of arrangements of test pixels included in an
organic light emitting display device of FIG. 1.

DETAILED DESCRIPTION

[0041] Features of the inventive concept and methods of
accomplishing the same may be understood more readily by
reference to the following detailed description of embodi-
ments and the accompanying drawings. Hereinafter,
embodiments will be described in more detail with reference
to the accompanying drawings. The present invention, how-
ever, may be embodied in various different forms, and
should not be construed as being limited to only the illus-
trated embodiments herein. Rather, these embodiments are
provided as examples so that this disclosure will be thorough
and complete, and will fully convey the aspects and features
of the present invention to those skilled in the art. Accord-
ingly, processes, elements, and techniques that are not
necessary to those having ordinary skill in the art for a
complete understanding of the aspects and features of the
present invention may not be described. Unless otherwise
noted, like reference numerals denote like elements through-
out the attached drawings and the written description, and
thus, descriptions thereof will not be repeated. Further, parts
not related to the description of the embodiments might not
be shown to make the description clear. In the drawings, the
relative sizes of elements, layers, and regions may be
exaggerated for clarity.

[0042] In the following description, for the purposes of
explanation, numerous specific details are set forth to pro-
vide a thorough understanding of various embodiments. It is
apparent, however, that various embodiments may be prac-
ticed without these specific details or with one or more
equivalent arrangements. In other instances, well-known
structures and devices are shown in block diagram form in
order to avoid unnecessarily obscuring various embodi-
ments.

[0043] 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 described below could be termed a
second element, component, region, layer or section, with-
out departing from the spirit and scope of the present
invention.

[0044] Spatially relative terms, such as “beneath,”
“below,” “lower,” “under,” “above,” “upper,” and the like,
may be used herein for ease of explanation to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. It will be understood
that the spatially relative terms are intended to encompass
different orientations of the device in use or in operation, in

29 < 2 <
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addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements
described as “below” or “beneath” or “under” other ele-
ments or features would then be oriented “above” the other
elements or features. Thus, the example terms “below” and
“under” can encompass both an orientation of above and
below. The device may be otherwise oriented (e.g., rotated
90 degrees or at other orientations) and the spatially relative
descriptors used herein should be interpreted accordingly.
Similarly, when a first part is described as being arranged
“on” a second part, this indicates that the first part is
arranged at an upper side or a lower side of the second part
without the limitation to the upper side thereof on the basis
of the gravity direction.

[0045] It will be understood that when an element, layer,
region, or component is referred to as being “on,” “con-
nected to,” or “coupled to” another element, layer, region, or
component, it can be directly on, connected to, or coupled to
the other element, layer, region, or component, or one or
more intervening elements, layers, regions, or components
may be present. However, “directly connected/directly
coupled” refers to one component directly connecting or
coupling another component without an intermediate com-
ponent. Meanwhile, other expressions describing relation-
ships between components such as “between,” “immediately
between” or “adjacent to” and “directly adjacent to” may be
construed similarly. In addition, it will also be understood
that when an element or layer is referred to as being
“between” two elements or layers, it can be the only element
or layer between the two elements or layers, or one or more
intervening elements or layers may also be present.

[0046] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the present invention. As used herein, the
singular 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
“comprises,” “comprising,” “have,” “having,” “includes,”
and “including,” when used in this specification, specify the
presence of the stated features, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof. As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items.

[0047] As used herein, the term “substantially,” “about,”
“approximately,” 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 cal-
culated values that would be recognized by those of ordinary
skill in the art. “About” or “approximately,” as used herein,
is inclusive of the stated value and means within an accept-
able range of deviation for the particular value as determined
by one of ordinary skill in the art, considering the measure-
ment in question and the error associated with measurement
of the particular quantity (i.e., the limitations of the mea-
surement system). For example, “about” may mean within
one or more standard deviations, or within £30%, 20%,
10%, 5% of the stated value. Further, the use of “may” when
describing embodiments of the present invention refers to
“one or more embodiments of the present invention.” As
used herein, the terms “use,” “using,” and “used” may be
considered synonymous with the terms “utilize,” “utilizing,”
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and “utilized,” respectively. Also, the term “exemplary” is
intended to refer to an example or illustration.

[0048] When a certain embodiment may be implemented
differently, a specific process order may be performed dif-
ferently from the described order. For example, two con-
secutively described processes may be performed substan-
tially at the same time or performed in an order opposite to
the described order.

[0049] Various embodiments are described herein with
reference to sectional illustrations that are schematic illus-
trations of embodiments and/or intermediate structures. As
such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or
tolerances, are to be expected. Further, specific structural or
functional descriptions disclosed herein are merely illustra-
tive for the purpose of describing embodiments according to
the concept of the present disclosure. Thus, embodiments
disclosed herein should not be construed as limited to the
particular illustrated shapes of regions, but are to include
deviations in shapes that result from, for instance, manufac-
turing. For example, an implanted region illustrated as a
rectangle will, typically, have rounded or curved features
and/or a gradient of implant concentration at its edges rather
than a binary change from implanted to non-implanted
region. Likewise, a buried region formed by implantation
may result in some implantation in the region between the
buried region and the surface through which the implanta-
tion takes place. Thus, the regions illustrated in the drawings
are schematic in nature and their shapes are not intended to
illustrate the actual shape of a region of a device and are not
intended to be limiting. Additionally, as those skilled in the
art would realize, the described embodiments may be modi-
fied in various different ways, all without departing from the
spirit or scope of the present disclosure.

[0050] The electronic or electric devices and/or any other
relevant devices or components according to embodiments
of the present invention described herein may be imple-
mented utilizing any suitable hardware, firmware (e.g. an
application-specific integrated circuit), software, or a com-
bination of software, firmware, and hardware. For example,
the various components of these devices may be formed on
one integrated circuit (IC) chip or on separate 1C chips.
Further, the various components of these devices may be
implemented on a flexible printed circuit film, a tape carrier
package (TCP), a printed circuit board (PCB), or formed on
one substrate. Further, the various components of these
devices 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 functional-
ities described herein. The computer program instructions
are stored in a memory which may be implemented in a
computing device using a standard memory device, such as,
for example, a random access memory (RAM). The com-
puter 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 functionality of
various computing devices may be combined or integrated
into a single computing device, or the functionality of a
particular computing device may be distributed across one
or more other computing devices without departing from the
spirit and scope of the exemplary embodiments of the
present invention.
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[0051] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which the present invention belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and/or the present specification, and should not
be interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0052] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to embodiments.
[0053] Referring to FIG. 1, an organic light emitting
display device 1000 may include a display panel 100, a
panel driver 200, 250, and 300, a readout circuit 400, and a
controller 500.

[0054] The display panel 100 may include a plurality of
active pixels PX located in a display region DR, and a
plurality of test pixels TEG located in a non-display region
NR. Here, the active pixels PX may display an image
corresponding to data signals, and may include light emit-
ting elements or organic light emitting diodes. The test
pixels TEG may be used to measure hysteresis characteris-
tics, whereby response characteristics of transistors in a
current frame may vary depending on operating states in a
previous frame. The test pixels TEG may omit the light
emitting elements (e.g., may omit the organic light emitting
diodes). The test pixels TEG may be located in the non-
display region NR that surrounds the display region DR, or
that is adjacent to at least one edge of the display region DR.
For example, the display panel 100 may include n*m active
pixels PX respectively located at crossings of n scan lines
SL1 and SLn and m data lines DL1, DL2, and DLm, where
n and m are integers greater than 1. In an example, the
display panel 100 may further include at least m test pixels
TEG respectively located at crossings of at least one test
scan line TSL and the m data lines DL1, DL2, and DLm.
[0055] The panel driver 200, 250, and 300 may provide
the test pixels TEG with data signals corresponding to a
plurality of gray levels, and may drive the display panel 100.
In some embodiments, the panel driver 200, 250, and 300
may include a scan driver 200, a sensing driver 250, and a
data driver 300.

[0056] The scan driver 200 may provide scan signals to
the active pixels PX through the scan lines SL.1 and SLn
based on a first control signal CTL1. Further, the scan driver
200 may provide a scan signal to the test pixels TEG through
the test scan line TSL based on the first control signal CTL1.
[0057] The sensing driver 250 may provide a sensing
control signal to the test pixels TEG through a sensing
control line SE based on a second control signal CTL2.
[0058] The data driver 300 may provide data signals (or
data voltages) to the active pixels PX through the data lines
DL1, DL2, and DLm based on a third control signal CTL3.
Further, the data driver 300 may provide data signals (or data
voltages) corresponding to a plurality of gray levels to the
test pixels TEG based on the third control signal CTL3.
[0059] The readout circuit 400 may measure sensing cur-
rents SI flowing through the test pixels TEG based on a
fourth control signal CTL4. For example, the readout circuit
400 may be coupled to the test pixels TEG through sensing
lines RL1, RL2, and RLm.

[0060] In some embodiments, the readout circuit 400 may
measure the sensing currents SI every frame period. For
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example, the readout circuit 400 may measure the sensing
currents SI during a sensing period included in each frame
period. Thus, hysteresis characteristics of the test pixels
TEG may be measured in real time. In other embodiments,
the readout circuit 400 may measure the sensing currents ST
at intervals of a plurality of frame periods. Because the
hysteresis characteristic is generally maintained for few
seconds, the sensing currents SI may be measured with a
period of the plurality of frame periods (e.g., corresponding
to a few seconds) to reduce a load or power consumption of
the display device 1000. A configuration of the readout
circuit 400 will be described below with reference to FIG. 3.

[0061] The controller 500 may include a compensator 550
that obtains hysteresis characteristic values of the test pixels
TEG (e.g., the test pixels TEG to which the active pixels PX
are mapped) based on the sensing current SI. In some
embodiments, the hysteresis characteristic value may cor-
respond to a current difference between the sensing current
ST and a target current. The compensator 550 may generate
output image data ODATA by compensating input image
data IDATA for the active pixels PX based on the hysteresis
characteristic values of the test pixels TEG to which the
active pixels PX are mapped. The controller 500 may
generate the control signals CTL1, CTL2, CTL3, and CTL4
for controlling the panel driver 200, 250, and 300 to display
an image based on the output image data ODATA.

[0062] Although FIG. 1 illustrates an example of an
arrangement of the test pixels TEG, the arrangement of the
test pixels TEG may not be limited thereto. For example, the
test pixels TEG may be arranged in a plurality of pixel rows
and/or a plurality of pixel columns. The arrangement of the
test pixels TEG will be described below with reference to
FIGS. 10A through 10C.

[0063] FIG. 2A1is a circuit diagram illustrating an example
of an active pixel included in an organic light emitting
display device of FIG. 1, and FIG. 2B is a circuit diagram
illustrating an example of a test pixel included in an organic
light emitting display device of FIG. 1.

[0064] Referring to FIGS. 2A and 2B, an active pixel PXij
located in a display region may include an organic light
emitting diode OLED to display an image corresponding to
a data signal. However, a test pixel TEG] may be used to
measure a sensing current for obtaining a hysteresis char-

acteristic, and may not include the organic light emitting
diode OLED.

[0065] As illustrated in FIG. 2A, the active pixel PXij may
include a first transistor T1, a storage capacitor CST, a
second transistor T2, and the organic light emitting diode
OLED. The active pixel PXij may be coupled to an i-th scan
line SLi and to a j-th data line DLj, where 1 and j are integers
that are greater than 0.

[0066] The first transistor T1 may be a driving transistor
that provides the organic light emitting diode OLED with a
driving current corresponding to a voltage (e.g., a voltage of
the data signal) stored in the storage capacitor CST. The first
transistor T1 may include a first terminal coupled to a first
power supply voltage ELVDD, a second terminal coupled to
the organic light emitting diode OLED, and a gate terminal
coupled to a second terminal of the second transistor T2.

[0067] The second transistor T2 may include a first ter-
minal coupled to the j-th data line DL}, the second terminal
coupled to the gate terminal of the first transistor T1, and a
gate terminal coupled to the i-th scan line SLi.
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[0068] The storage capacitor CST may be coupled
between the first power supply voltage ELVDD and the gate
terminal of the first transistor T1. The storage capacitor CST
may store a voltage corresponding to the data signal pro-
vided through the j-th data line DLj while the second
transistor T2 is turned on.

[0069] The organic light emitting diode OLED may be
coupled between the second terminal of the first transistor
T1 and a second power supply voltage ELVSS, and may
emit light with luminance corresponding to the driving
current generated by the first transistor T1.

[0070] As illustrated in FIG. 2B, the test pixel TEGj may
include a first transistor T1', a storage capacitor CST', a
second transistor T2', and a third transistor T3'. The test pixel
TEGj may be coupled to a test scan line TSL, a sensing
control line SE, a j-th data line DL, and a j-th sensing line
RL;j. Because the test pixel TEGj has a configuration that is
substantially the same as a configuration of the active pixel
PXij, except that the test pixel TEG] does not include the
organic light emitting diode OLED, and except that the test
pixel TEG] includes the third transistor T3', the same refer-
ence numeral may be used for the same or similar elements,
and duplicated descriptions may be omitted.

[0071] The first transistor T1' may be a driving transistor
that provides a driving current corresponding to a voltage (or
the data signal) stored in the storage capacitor CST to the
third transistor T3' to measure the driving current. The first
transistor T1' may include a first terminal coupled to the first
power supply voltage ELVDD, a second terminal coupled to
a first terminal of the third transistor T3', and a gate terminal
coupled to a second terminal of the second transistor T2'.
[0072] The second transistor T2' may include a first ter-
minal coupled to the j-th data line DL}, the second terminal
coupled to the gate terminal of the first transistor T1', and a
gate terminal coupled to the test scan line TSL.

[0073] The third transistor T3"' may include a first terminal
coupled to the second terminal of the first transistor T1', a
second terminal coupled to the j-th sensing line RLj, and a
gate terminal coupled to the sensing control line SE.
[0074] The storage capacitor CST' may be coupled
between the first power supply voltage ELVDD and the gate
terminal of the first transistor T1'.

[0075] Although FIGS. 2A and 2B respectively illustrate
examples of configurations of the active pixel PXij and the
test pixel TEG;, the configurations of the active pixel PXjj
and the test pixel TEG] may not be limited thereto. For
example, although the test pixel TEGj is illustrated in FIG.
2B as being coupled to the j-th data line DLj and the j-th
sensing line RLj, which are separate from each other, in
other embodiments the test pixel TEG] may be coupled to
one line that is used as both the data line or the sensing line
in a time-divisional manner.

[0076] FIG. 3 is a circuit diagram illustrating an example
of a readout circuit included in an organic light emitting
display device of FIG. 1.

[0077] Referring to FIG. 3, a readout circuit 400 may
include an integrator 410 and an analog-to-digital converter
(ADC) 420.

[0078] The integrator 410 may integrate a first current 11
provided from a test pixel TEG; through a j-th sensing line
RLj during a sensing period. The integrator 410 may inte-
grate the first current 11 that is generated by a test pixel in
response to a sensing reference voltage VSET, and may
output an output voltage VOUT generated by the integra-
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tion. The integrator 410 may include an amplifier AMP and
a second capacitor C2. The amplifier AMP may include a
first input terminal coupled to the j-th sensing line RTj, a
second input terminal receiving the sensing reference volt-
age VSET, and an output terminal coupled to the ADC 420.
The second capacitor C2 may be coupled between the first
input terminal and the output terminal of the amplifier AMP.
[0079] In some embodiments, the integrator 410 may
further include a first switch SW1 coupled between the first
input terminal and the output terminal of the amplifier AMP.
The first switch SW1 may be turned on to reset the integrator
410 during a reset period before the sensing period. Thus,
the first switch SW1 may discharge a voltage charged in the
second capacitor C2 during the reset period.

[0080] In some embodiments, the readout circuit 400 may
further include a first capacitor C1 that temporarily stores
the output voltage VOUT of the integrator 410. The first
capacitor C1 may be coupled to the output terminal of the
amplifier AMP, and may temporarily store the output voltage
VOUT during the sensing period.

[0081] The ADC 420 may obtain a sensing current SI from
the output voltage VOUT of the integrator 410, and may
convert the sensing current SI into digital data. In some
embodiments, the ADC 420 may include a sampling-and-
holding circuit and an analog-to-digital converting circuit.
The sampling-and-holding circuit may sample and hold the
output voltage VOUT of the integrator 410, and may output
the sampled and held voltage as a measured voltage. The
sensing current SI may be obtained based on the measured
voltage, a capacitance of the second capacitor C2, a voltage
drop time, and a dropped voltage during the voltage drop
time, and the analog-to-digital converting circuit may con-
vert the sensing current SI into the digital data to output the
digital data.

[0082] However, the readout circuit 400 may not be lim-
ited to a configuration illustrated in FIG. 3, and other
embodiments may have various configurations that are able
to measure the sensing current SI flowing through the test
pixel TEG;.

[0083] FIG. 4 is a block diagram illustrating an example of
a compensator included in an organic light emitting display
device of FIG. 1, and FIGS. 5A and 5B are diagrams for
describing examples where a compensator of FIG. 4 obtains
current differences as hysteresis characteristic values.
[0084] Referring to FIGS. 4, 5A, and 5B, a compensator
550 may include a target current storage 510, a current
difference calculator 520, a compensation information stor-
age 530, and a data compensator 540.

[0085] The target current storage 510 may store target
currents T1 corresponding to a plurality of gray levels. For
example, the target current storage 510 may include a
look-up table that stores relationships between the gray
levels and the target currents T1, and may provide the current
difference calculator 520 with the target currents TI corre-
sponding to the gray levels of data signals provided to test
pixels.

[0086] The current difference calculator 520 may calculate
current differences Al between corresponding sensing cut-
rents SI and the target currents TI. In some embodiments, as
illustrated in FIG. 5A, the current difference Al may be
obtained by calculating a difference between the target
current Itarget and the sensing current Isense flowing
through the test pixel at a sensing reference voltage VSET.
In other embodiments, as illustrated in FIG. 5B, the current
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difference Al may include a first current difference All at a
first sensing reference voltage VSET1, and a second current
difference AI2 at a second sensing reference voltage VSET2.
In this case, because a plurality of current differences AIl
and AI2 are obtained at a plurality of sensing reference
voltages VSET1 and VSET2, a compensation value may be
more accurately obtained based on the plurality of current
differences AIl and AlI2.

[0087] The current difference calculator 520 may calculate
the current difference Al by subtracting the sensing current
SI from the target current T1, and may provide the current
difference Al to the compensation information storage 530.
[0088] The compensation information storage 530 may
store the current differences Al of the test pixels. In some
embodiments, the compensation information storage 530
may include a mapping table that stores identifiers of test
pixels to which active pixels are mapped, and a hysteresis
characteristic table that stores the current differences of the
test pixels having the identifiers. For example, the compen-
sation information storage 530 may search an identifier of a
test pixel to which an active pixel is mapped, and may obtain
the current difference Al of the test pixel having the searched
identifier.

[0089] The data compensator 540 may obtain the com-
pensation values for the active pixels based on the current
difference Al of the test pixels to which the active pixels are
mapped. The data compensator 540 may generate output
image data ODATA by compensating input image data
IDATA based on the compensation values. In some embodi-
ments, the data compensator 540 may obtain the compen-
sation values to compensate the input image data IDATA by
using a look-up table that stores the compensation values
corresponding to respective gray levels of the input image
data IDATA and respective current differences Al. In other
embodiments, the data compensator 540 may obtain the
compensation values to compensate the input image data
IDATA by using a conversion function. For example, the
conversion function may obtain a voltage difference corre-
sponding to the current difference Al by using a current-
voltage (I-V) curve, and may obtain the compensation value
corresponding to the voltage difference using an inverse
gamma function.

[0090] FIG. 6 is a flowchart illustrating an example of
mapping between an active pixel and a test pixel, and FIG.
7 is a diagram for describing an example of test groups.
[0091] Referring to FIGS. 6 and 7, because a hysteresis
characteristic of an active pixel is changed depending on an
operating state, a test pixel to which the active pixel is
mapped may be required to be updated in real time. For
example, the test pixel to which the active pixel is mapped
may be updated based on a change of a data signal applied
to the active pixel and a current difference of a test pixel to
which the active pixel is mapped.

[0092] Further, as illustrated in FIG. 7, to set the test pixels
to have various hysteresis characteristics and to properly
map the active pixels to the test pixels, data signals or data
voltages (e.g., predetermined data signals or predetermined
data voltages having predetermined amounts or a predeter-
mined order) may be applied to the test pixels. The test
pixels may be grouped into first through N-th test groups
TEG1 through TEGn, where N is an integer greater than 1.
In an example, the first through N-th test groups TEG1
through TEGn may correspond to all gray levels (e.g., from
0 gray level to 255 gray level), respectively.
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[0093] 1In another example, the first through N-th test
groups TEGI through TEGn may correspond to reference
gray levels (e.g., predetermined reference gray levels) that
are a subset of the set including all possible gray levels. In
this case, intervals between the reference gray levels may be
set as being relatively narrow in a low gray level region, and
may be set as being relatively wide in a high gray level
region. For example, in the low gray level region, a first test
group TEG1 may have 0 gray level as the reference gray
level, a second test group may have 10 gray level as the
reference gray level, and a third test group may have 20 gray
level as the reference gray level. In the high gray level
region, an (N-2)-th test group may have 160 gray level as
the reference gray level, an (N-1)-th test group may have
210 gray level as the reference gray level, and an N-th test
group TEGn may have 255 gray level as the reference gray
level.

[0094] In some embodiments, each test group (of second
through (N-1)-th test groups) may include a reference test
pixel that receives a data signal corresponding to the refer-
ence gray level, a first group that alternately receives the
data signal corresponding to the reference gray level or a
data signal corresponding to a black gray level (e.g., 0 gray
level), and a second group that alternately receives the data
signal corresponding to the reference gray level or a data
signal corresponding to a white gray level (e.g., 255 gray
level). The first group may be used for an active pixel of
which a gray level is changed from a low gray level to a high
gray level (e.g., in a case where a data signal applied to the
active pixel is changed from a high data voltage (corre-
sponding to the low gray level) to a low data voltage
(corresponding to the high gray level)), and the second
group may be used for an active pixel of which a gray level
is changed from a high gray level to a low gray level (e.g.,
in a case where a data signal applied to the active pixel is
changed from a low data voltage to a high data voltage).
However, in some embodiments, a test group (e.g., TEG1)
corresponding to 0 gray level may not include the first
group, and a test group (e.g., TEGn) corresponding to 255
gray level may not include the second group.

[0095] The respective test pixels included in each of the
first group and the second group may be set to receive the
data signal having reference gray levels at different timings
or at different unit times. The data signal applied to each test
pixel may be set or changed on a basis of a unit time (e.g.,
a predetermined unit time). For example, as illustrated in
FIG. 7, a fifth test group TEGS may include a fifth reference
test pixel TEGS-REF (or 48G-REF) that receives the data
signal having 48 gray level as the reference gray level, test
pixels 48G-1b, 48G-2b, 48G-3b, 48G-4b and 48G-5b of the
first group TEGS-G1 that receive the data signal correspond-
ing to 48 gray level and the data signal corresponding to 0
gray level at different timings, and test pixels 48G-1f,
48G-2f, 48G-3f, 48G-4f, and 48G-5f of the second group
TEG5-G2 that receive the data signal corresponding to 48
gray level and the data signal corresponding to 255 gray
level at different timings.

[0096] Referring again to FIGS. 6 and 7, a test group
corresponding to a first pixel that is the active pixel may be
selected among the first through N-th test groups TEG1
through TEGn based on a gray level (G) of the first pixel
(S110). For example, in a case where image data for the first
pixel has 48 gray level, the fifth test group TEG-GS corre-
sponding to the 48 gray level may be selected. Further, the
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first pixel may be mapped to one of the test pixels (e.g.,
48G-1f) in the fifth test group TEG-GS5.

[0097] Itmay be checked whether the gray level (G) of the
first pixel is maintained for a given amount of time, or a
reference period of time (e.g., 5 unit times) (S120). If the
gray level of the first pixel is maintained for the given
amount of time (S120: YES), a reference test pixel of a
corresponding test group may be set as the test pixel to
which the first pixel is mapped (S130). For example, if the
input image data for the first pixel are maintained to have the
48 gray level for 5 unit times, the first pixel may be mapped
to the reference test pixel 48G-REF of the fifth test group
TEG-GS5.

[0098] If gray level of the first pixel is changed within the
given amount of time (S120: NO), an original gray level
(e.g., the gray level before the change) (G) of the first pixel
and a changed gray level (e.g., the gray level after change)
(G") of the first pixel may be compared (S140). If the
changed gray level (G') is higher than the original gray level
(G) (S140: YES), current differences (All to AI5) of test
pixels (G'-15 to G'-5b) in a first group of a test group
corresponding to the changed gray level (G') may be
obtained ($150).

[0099] A current difference (Al) of a previous test pixel to
which the first pixel is previously mapped may be compared
with the obtained current differences (All to AI5) (S160).
[0100] Mapping of the first pixel may be updated from the
previous test pixel to one of the test pixels (G'-1b to G'-5b)
having one of the current differences (All to AIS) closest to
the current difference (AI) of the previous test pixel (S170).
For example, if the gray level of the first pixel is changed
from the 48 gray level to 63 gray level, mapping of the first
pixel may be updated from a previous test pixel (e.g.,
48G-1f) to one of test pixels 63G-1b, 63G-2b, 63G-3b,
63G-4b, and 63G-55 in a first group TEG6-G1 of a sixth test
group TEG6. Further, to determine the one of the test pixels
63G-1b, 63G-2b, 63G-3b, 63G-4b, and 63G-5b, current
differences (AIl to AI5) of the test pixels 63G-15, 63G-25,
63G-3b, 63G-4b, and 63G-5b may be obtained, and the
current difference (Al) of the previous test pixel (e.g.,
48G-1f) to which the first pixel is previously mapped may be
compared with the obtained current differences (AIl to AI5).
The first pixel may be newly mapped to one (e.g., 63G-35)
of the test pixels 63G-1b, 63G-2b, 63G-3b, 63G-4b, and
63G-5b having one of the current differences (All to AIS)
closest to the current difference (Al) of the previous test
pixel (e.g., 48G-1f).

[0101] Alternatively, if the changed gray level (G') is
lower than the original gray level (G) (S140: NO), current
differences (Al6 to AI10) of test pixels (G'-1fto G'-5f) in a
second group of a test group corresponding to the changed
gray level (G') may be obtained (S180).

[0102] A current difference (Al) of the previous test pixel
to which the first pixel is previously mapped may be
compared with the obtained current differences (AI6 to
AI10) (S190).

[0103] Mapping of the first pixel may be updated to from
the previous test pixel to one of the test pixels (G'-1fto G'-5/)
having one of the current differences (A6 to AI10) closest to
the current difference (Al) of the previous test pixel (S200).
For example, if the gray level of the first pixel is changed
from 63 gray level to 48 gray level, mapping of the first pixel
may be updated from a previous test pixel (e.g., 63G-3b) to
one of test pixels 48G-1f, 48G-2f, 48G-3/, 48G-4f, and
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48G-5/ in a second group TEG5-G2 of a fifth test group
TEGS. Further, to determine the one of the test pixels
48G-1f, 48G-2f, 48G-3f, 48G-4f, and 48G-5f, current dif-
ferences (AI6 to AI10) of the test pixels 48G-1f, 48G-2f,
48G-3f, 48G-4f, and 48G-5f may be obtained, and the
current difference (Al) of the previous test pixel (e.g.,
63G-3b) may be compared with the obtained current differ-
ences (A6 to AI10). The first pixel may be newly mapped to
one (e.g., 48G-2f) of the test pixels 48G-1f, 48G-2f, 48G-3f,
48G-4f, and 48G-5f having one of the current differences
(AI6 to AI10) that is closest to the current difference (Al) of
the previous test pixel (e.g., 63G-35).

[0104] In some embodiments, mapping of the first pixel
may be updated every frame period. In other embodiments,
mapping of the first pixel may be updated with an interval
of a plurality of frame periods.

[0105] FIG. 8 is a flowchart illustrating a method of
driving an organic light emitting display device according to
embodiments, and FIG. 9 is a diagram for describing a
method of performing compensation using current differ-
ences of test pixels to which active pixels are mapped.
[0106] Referring to FIGS. 8 and 9, in a method of driving
an organic light emitting display device where test pixels are
located in a non-display region of a display panel. hysteresis
compensation for active pixels may be performed based on
sensing current values of the test pixels corresponding to the
active pixels.

[0107] In the method, the organic light emitting display
device may obtain hysteresis characteristic values of the test
pixels to which the active pixels are mapped (S20). In some
embodiments, the hysteresis characteristic values may cor-
respond to current differences between sensing currents
from the test pixels and target currents. For example, as
illustrated in FIG. 9, the organic light emitting display
device may use a mapping table MT that stores identifiers of
the test pixels to which the active pixels are mapped and a
hysteresis characteristic table HT that stores current differ-
ences of the test pixels. In some embodiments, the mapping
table MT may store identifiers (or addresses) PX-ID of the
active pixels and the identifiers TEG-ID of the test pixels to
which the active pixels are mapped. Further, the hysteresis
characteristic table HT may store the identifiers TEG-ID of
the test pixels and the current differences Al of the test pixels
having the identifiers TEG-ID. Thus, the organic light emit-
ting display device may obtain the identifier of the test pixel
to which the active pixel is mapped by using the mapping
table MT, and may obtain the current difference of the test
pixel having the obtained identifier by using the hysteresis
characteristic table HT.

[0108] Because the hysteresis characteristic of the active
pixel is changed depending on an operating state (e.g., a data
signal or voltage previously applied to the active pixel), the
test pixel to which the active pixel is mapped may be
required to be updated in real time. The mapping of the
active pixel to the test pixel may be updated based on a
change of the data signal applied to the active pixel and
current differences of the test pixels.

[0109] In some embodiments, the test pixels may be
grouped into first through N-th test groups, and each test
group may include a reference test pixel that receives a data
signal corresponding to a reference gray level, a first group
that alternately receives the data signal corresponding to the
reference gray level and a data signal corresponding to a
black gray level (e.g., 0 gray level), and a second group that
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alternately receives the data signal corresponding to the
reference gray level or a data signal corresponding to a white
gray level (e.g., 255 gray level). In some embodiments, a
gray level for a first pixel of the active pixels in a current
period may be extracted from input image data, a test group
corresponding to the first pixel may be selected based on the
gray level in the current period, one of a first group and a
second group of the selected test group may be further
selected by comparing the gray level in the current period
and a gray level for the first pixel in a previous period before
the current period, and the test pixel to which the first pixel
is mapped may be updated from a previous test pixel to an
updated test pixel such that the updated test pixel has a
closest current difference to a current difference of the
previous test pixel among the current differences of the test
pixels in the selected one of the first group and the second
group.

[0110] Insome embodiments, if a gray level of a first pixel
of the active pixels is maintained (e.g., maintained during a
predetermined period), the first pixel may be mapped to a
reference test pixel of the selected test group. However, a
method of grouping the test pixels and a method of applying
data voltages to the test pixels are described above, and
duplicated descriptions will be omitted.

[0111] The organic light emitting display device may
generate output image data by compensating input image
data for the active pixels based on the obtained current
differences (or hysteresis characteristic values) (S30). In
some embodiments, compensation values may be obtained
using a look-up table that stores the compensation values
corresponding to respective gray levels of the input image
data and the current differences, and the output image data
may be generated by compensating the input image data
using the compensation values. In other embodiments, the
compensation values may be obtained using a conversion
function. However, a method of compensating the input
image data using the hysteresis characteristic values is
described above, and duplicated descriptions will be omit-
ted.

[0112] The organic light emitting display device may
display an image based on the output image data (S40).
[0113] FIGS. 10A through 10C are diagrams for describ-
ing examples of arrangements of test pixels included in an
organic light emitting display device of FIG. 1.

[0114] Referring to FIGS. 10A through 10C, test pixels
may be located in one or more non-display regions NR1,
NR2, NR3, NR4, and NRS5 of a display panel.

[0115] The non-display region NR1, NR2, NR3, NR4, and
NRS5 may be adjacent to at least one edge of a display region
DR.

[0116] In some embodiments, as illustrated in FIG. 10A,
the non-display region NR1 and NR2 may be located
adjacent to a left edge and/or a right edge of the display
region DR such that the test pixels are arranged along a pixel
column direction. In this case, the number of an integrator
and an ADC included in a readout circuit may be reduced.
[0117] In other embodiments, as illustrated in FIG. 10B,
the non-display region NR3 and NR4 may be located
adjacent to a top edge and/or a bottom edge of the display
region DR such that the test pixels are arranged along a pixel
row direction. In this case, sensing currents flowing through
the test pixels may be rapidly measured.

[0118] In still other embodiments, as illustrated in FIG.
10C, the non-display region NR5 may surround the display
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region DR. In this case, the number of the test pixels may be
increased to more accurately sense hysteresis characteristics
and to more accurately compensate for a panel deviation.

[0119] The inventive concepts may be applied to an
organic light emitting display device and any electronic
device including the organic light emitting display device.
For example, the inventive concepts may be applied to a
television (TV), a digital TV, a 3D TV, a smart phone, a
mobile phone, a tablet computer, a personal computer (PC),
a home appliance, a laptop computer, a personal digital
assistant (PDA), a portable multimedia player (PMP), a
digital camera, a music player, a portable game console, a
navigation device, etc.

[0120] The foregoing is illustrative of embodiments and is
not to be construed as limiting thereof. Although a few
embodiments have been described, those skilled in the art
will readily appreciate that many modifications are possible
in the embodiments without materially departing from the
novel teachings and advantages of the present inventive
concept. Accordingly, all such modifications are intended to
be included within the scope of the present inventive con-
cept as defined in the claims. Therefore, it is to be under-
stood that the foregoing is illustrative of various embodi-
ments and is not to be construed as limited to the specific
embodiments disclosed, and that modifications to the dis-
closed embodiments, as well as other embodiments, are
intended to be included within the scope of the appended
claims, with functional equivalents thereof to be included.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel comprising a plurality of active pixels in
a display region, and a plurality of test pixels in a
non-display region;

a panel driver configured to provide the test pixels with
data signals corresponding to a plurality of gray levels,
and to drive the display panel,

a readout circuit configured to measure sensing currents
flowing through the test pixels; and

a controller configured to obtain hysteresis characteristic
values of the test pixels based on the sensing currents,
to generate output image data by compensating input
image data for the active pixels based on the hysteresis
characteristic values of the test pixels to which the
active pixels are mapped, and to control the panel
driver to display an image based on the output image
data.

2. The organic light emitting display device of claim 1,
wherein the hysteresis characteristic values correspond to
current differences between the sensing currents and target
currents.

3. The organic light emitting display device of claim 2,
wherein the test pixels are grouped into first through N-th
test groups, where N is an integer that is greater than 1, and

wherein each test group comprises a reference test pixel
for receiving a data signal corresponding to a reference
gray level, a first group for alternately receiving the
data signal corresponding to the reference gray level
and a data signal corresponding to a black gray level,
and a second group for alternately receiving the data
signal corresponding to the reference gray level and a
data signal corresponding to a white gray level.

4. The organic light emitting display device of claim 3,
wherein a gray value for a first pixel of the active pixels in
a current period is extracted from the input image data, and
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a selected test group corresponding to the first pixel is
selected among the first through N-th test groups based on
the gray value in the current period,

wherein a selected one of the first group and the second
group of the selected test group is further selected by
comparing the gray value in the current period and a
gray value in a previous period before the current
period, and

wherein the test pixel to which the first pixel is mapped is
updated from a previous test pixel to an updated test
pixel in the selected one of the first group and the
second group such that the updated test pixel has a
closest current difference to a current difference of the
previous test pixel among current differences of the test
pixels in the selected one of the first group and the
second group.

5. The organic light emitting display device of claim 3,
wherein a gray value for a first pixel of the active pixels is
extracted from the input image data, and a selected test
group corresponding to the first pixel is selected among the
first through N-th test groups based on the gray value, and

wherein, when the gray value for the first pixel is main-
tained for a reference period of time, the test pixel to
which the first pixel is mapped is updated to the
reference test pixel of the selected test group.

6. The organic light emitting display device of claim 1,
wherein the controller comprises:

a target current storage configured to store target currents

corresponding to the plurality of gray levels;

a current difference calculator configured to calculate
current differences between the sensing currents and
the target currents;

a compensation information storage configured to store
the current differences of the test pixels; and

a data compensator configured to obtain compensation
values for the active pixels based on the current dif-
ferences of the test pixels to which the active pixels are
mapped, and to compensate the input image data based
on the compensation values.

7. The organic light emitting display device of claim 6,

wherein the compensation information storage comprises:

a mapping table configured to store identifiers of the test
pixels to which the active pixels are mapped; and

a hysteresis characteristic table configured to store the
current differences of the test pixels having the identi-
flers.

8. The organic light emitting display device of claim 7,
wherein the current difference of each test pixel comprises
a first current difference obtained at a first sensing reference
voltage and a second current difference obtained at a second
sensing reference voltage that is different from the first
sensing reference voltage.

9. The organic light emitting display device of claim 1,
wherein the non-display region surrounds the display region.

10. The organic light emitting display device of claim 1,
wherein the non-display region is adjacent to at least one
edge of the display region.

11. The organic light emitting display device of claim 1,
wherein the readout circuit is configured to measure the
sensing currents every frame period, and

wherein the test pixels to which the active pixels are
mapped are configured to be updated every frame
period.
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12. The organic light emitting display device of claim 1,
wherein the readout circuit is configured to measure the
sensing currents with an interval of a plurality of frame
periods, and

wherein the test pixels to which the active pixels are

mapped are configured to be updated with the interval
of the plurality of frame periods.

13. A method of driving an organic light emitting display
device comprising a plurality of active pixels in a display
region and a plurality of test pixels in a non-display region,
the method comprising:

obtaining hysteresis characteristic values of the test pixels

based on sensing currents flowing through the test
pixels;

generating output image data by compensating input

image data for the active pixels based on the hysteresis
characteristic values of the test pixels to which the
active pixels are mapped; and
displaying an image based on the output image data.
14. The method of claim 13, wherein the hysteresis
characteristic values correspond to current differences
between the sensing currents and target currents.
15. The method of claim 13, wherein the test pixels are
grouped into first through N-th test groups, where N is an
integer that is greater than 1, and
wherein each test group comprises a reference test pixel
that receives a data signal corresponding to a reference
gray level, a first group that alternately receives the data
signal corresponding to the reference gray level and a
data signal corresponding to a black gray level, and a
second group that alternately receives the data signal
corresponding to the reference gray level and a data
signal corresponding to a white gray level.
16. The method of claim 15, further comprising;
extracting a gray value for a first pixel of the active pixels
in a current period from the input image data;

selecting a test group corresponding to the first pixel
among the first through N-th test groups based on the
gray value in the current period;

selecting one of the first group and the second group of the

selected test group by comparing the gray value in the
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current period and a gray value in a previous period
before the current period; and

updating the test pixel to which the first pixel is mapped

from a previous test pixel to a updated test pixel in the
selected one of the first group and the second group
such that the updated test pixel has a closest current
difference to a current difference of the previous test
pixel among current differences of the test pixels in the
selected one of the first group and the second group.

17. The method of claim 15, further comprising:

extracting a gray value for a first pixel of the active pixels

from the input image data;

selecting a test group corresponding to the first pixel

among the first through N-th test groups based on the
gray value; and

updating the test pixel to which the first pixel is mapped

to the reference test pixel of the selected test group
when the gray value for the first pixel is maintained for
a predetermined time.

18. The method of claim 13, wherein obtaining the
hysteresis characteristic values comprises:

obtaining the test pixels to which the active pixels are

mapped by using a mapping table that stores identifiers
of the test pixels to which the active pixels are mapped,
and

obtaining current differences of the test pixels to which

the active pixels are mapped by using a hysteresis
characteristic table that stores the current differences of
the test pixels having the identifiers.

19. The method of claim 18, wherein the current differ-
ence of each test pixel comprises a first current difference
obtained at a first sensing reference voltage and a second
current difference obtained at a second sensing reference
voltage that is different from the first sensing reference
voltage.

20. The method of claim 18, further comprising;

measuring the sensing currents every frame period; and

updating the test pixels to which the active pixels are
mapped every frame period.
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