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(57) ABSTRACT

A method of setting target locations for reducing image stick-
ing is provided. According to the method, a plurality of
images, each of the images being displayed during each frame
by an organic light emitting display device are acquired. The
target locations at which image sticking frequently occurs are
set by comparing the images. Image data corresponding to the
target locations are stored in a memory unit. A plurality of
pixel circuits may simultaneously emit light in the organic
light emitting display device.
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1
METHOD OF SETTING TARGET
LOCATIONS FOR REDUCING IMAGE
STICKING, ORGANIC LIGHT EMITTING
DISPLAY DEVICE, AND METHOD OF
DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority under 35 USC §119 to
Korean Patent Applications No. 10-2012-0034376, filed on
Apr. 3, 2012, in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated herein in its
entirety by reference.

BACKGROUND

1. Field

Example embodiments relate generally to an organic light
emitting display device. More particularly, embodiments of
the inventive concept relate to an organic light emitting dis-
play device capable of reducing, ideally eliminating, image
sticking when images are displayed.

2. Description of the Related Art

According to a simultaneous emission technique for driv-
ing an organic light emitting display device, data may be
sequentially scanned by each scan-line during a scan period,
and then all pixel circuits may simultaneously emit light
based on power voltages (e.g., ELVDD and ELVSS) during
an emission period. In case of a large-screen organic light
emitting diode (OLED) television having an organic light
emitting display device, it is important to reduce, ideally
eliminate, image sticking and to reduce power consumption.

Generally, conventional image sticking reduction tech-
niques may store a sum-value generated by summing all
image data of one frame, and then may reduce luminance of
an organic light emitting display device if a sum-value is not
changed for a predetermined time (i.¢., if a sum-value of each
frame substantially has the same value for a predetermined
time). In addition, the conventional image sticking reduction
technique may reduce luminance of the organic light emitting
display device by reducing data voltages.

However, a gamma distortion may be caused in the organic
light emitting display device when the conventional image
sticking reduction technique reduces the data voltages based
on a sum-value generated by summing all image data of one
frame. Accordingly, the conventional image sticking reduc-
tion technique is not suitable for an organic light emitting
display device that employs a simultaneous emission tech-
nique.

SUMMARY

Some example embodiments provide a method of setting
target locations for reducing image sticking capable of auto-
matically or manually setting the target locations in which
image sticking frequently occurs in an organic light emitting
display device.

Some example embodiments provide a method of driving
an organic light emitting display device capable of control-
ling an emission period of the organic light emitting display
device based on a pulse width modulation (PWM) signal to
reduce, ideally to eliminate, image sticking and to reduce
power consumption.

Some example embodiments provide an organic light emit-
ting display device that is driven by the method of driving an
organic light emitting display device.
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According to some example embodiments, a method of
setting target locations for reducing image sticking may
include acquiring a plurality of images, each of the images
being displayed during each frame by an organic light emit-
ting display device, setting the target locations at which image
sticking frequently occurs by comparing the images, and
storing image data corresponding to the target locations in a
memory unit. Here, a plurality of pixel circuits may simulta-
neously emit light in the organic light emitting display device.

In example embodiments, the target locations may be
manually set based on the images.

In example embodiments, the target locations may be auto-
matically set based on pixel information.

In example embodiments, the pixel information may
include information related to color types of the images,
information related to gradation levels of the images, and
information related to whether the images are still-images or
moving-images.

In example embodiments, the memory unit may corre-
spondto a frame memory device or afield programmable gate
array (FPGA).

According to some example embodiments, a method of
driving an organic light emitting display device may include
setting the target locations at which image sticking frequently
occurs by analyzing a plurality of images, each of the images
being displayed during each frame by an organic light emit-
ting display device, storing a sum-value that is generated by
summing image data corresponding to the target locations
during one frame in a memory unit, setting a data change
threshold value, comparing a variation of the sum-value with
the data change threshold value, reducing an emission period
of the organic light emitting display device when the variation
of the sum-value is smaller than the data change threshold
value, resetting the emission period of the organic light emit-
ting display device when the variation of the sum-value is
greater than the data change threshold value, and storing a
new sum-value that is generated by summing image data
corresponding to the target locations during a next frame in
the memory unit after the emission period of the organic light
emitting display device is reset.

In example embodiments, power consumption of the
organic light emitting display device may be reduced when
the emission period of the organic light emitting display
device is reduced.

In example embodiments, image sticking may be reduced
when the emission period of the organic light emitting display
device is reset to an initial emission period.

In example embodiments, reducing the emission period of
the organic light emitting display device may include setting
a first check time, a second check time, a third check time, a
first reduction emission period, a second reduction emission
period, and a minimum emission period, the first check time
being greater than the second check time, the second check
time being greater than the third check time, the initial emis-
sion period being greater than the first reduction emission
period, the first reduction emission period being greater than
the second reduction emission period, the second reduction
emission period being greater than the minimum emission
period, changing the emission period of the organic light
emitting display device to the first reduction emission period
when the variation of the sum-value is smaller than the data
change threshold value for the first check time, changing the
emission period of the organic light emitting display device to
the second reduction emission period when the variation of
the sum-value is smaller than the data change threshold value
for the second check time, and changing the emission period
of the organic light emitting display device to the minimum
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reduction emission period when the variation of the sum-
value is smaller than the data change threshold value for the
third check time.

In example embodiments, the emission period of the
organic light emitting display device may be proportional to a
length of a low level period of a second power voltage that is
provided to the organic light emitting display device. In addi-
tion, a length of the low level period of the second power
voltage may be controlled by a pulse width modulation
(PWM) signal.

In example embodiments, a variation of the new sum-value
may be compared with the data change threshold value during
the next frame when the variation of the sum-value is greater
than the data change threshold value during the one frame.

Accordingto some example embodiments, an organic light
emitting display device may include a display panel having a
plurality of pixel circuits, a scan driver that sequentially pro-
vides a scan signal to the pixel circuits via a plurality of
scan-lines, a data driver that provides a data signal to the pixel
circuits via a plurality of data-lines based on the scan signal,
a memory unit that sets target locations for reducing image
sticking based on a plurality of images that are displayed on
the display panel, and that stores a sum-value that is generated
by summing image data corresponding to the target locations,
a PWM controller that generates a pulse width modulation
(PWM) signal, an on-duty ratio of the PWM signal being
determined based on a comparison result that is generated by
comparing a variation of the sum-value with a data change
threshold value, a power supply unit that generates a first
power voltage and a second power voltage to simultaneously
provide the first power voltage and the second power voltage
to the pixel circuits, and a timing controller that controls the
scan driver, the data driver, the PWM controller, and the
power supply unit. Here, a length of a low level period of the
second power voltage may be proportional to the on-duty
ratio of the PWM signal, and the pixel circuits may simulta-
neously emit light in the low level period of the second power
voltage.

In example embodiments, the target locations may be
manually set based on the images, or automatically set based
on pixel information. In addition, the pixel information may
include information related to color types of the images,
information related to gradation levels of the images, and
information related to whether the images are still-images or
moving-images.

In example embodiments, an emission period of the
organic light emitting display device may be proportional to a
length of the low level period of the second power voltage.

In example embodiments, the PWM controller may reduce
the on-duty ratio of the PWM signal when the variation of the
sum-value is smaller than the data change threshold value.

In example embodiments, the PWM controller may reset
the on-duty ratio of the PWM signal to an initial on-duty ratio
when the variation of the sum-value is greater than the data
change threshold value.

In example embodiments, the memory unit may store a
new sum-value that is generated by summing image data
corresponding to the target locations during a next frame
when the variation of the sum-value is greater than the data
change threshold value.

In example embodiments, the data change threshold value
may correspond to a constant that is determined according to
a type of the images displayed on the display panel.

In example embodiments, the memory unit may corre-
spond to a frame memory device that stores the image data for
the display panel.
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In example embodiments, luminance of the display panel
may be reduced when the emission period of the display panel
is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

llustrative, non-limiting example embodiments will be
more clearly understood from the following detailed descrip-
tion taken in conjunction with the accompanying drawings.

FIG. 11s a flow chart illustrating a method of setting target
locations for reducing image sticking according to example
embodiments.

FIG. 2 is a diagram illustrating an example in which a
method of FIG. 1 is applied to an organic light emitting
display device.

FIG. 3 is a flow chart illustrating a method of driving an
organic light emitting display device according to example
embodiments.

FIG. 4 is a flow chart illustrating an image sticking reduc-
tion algorithm according to example embodiments.

FIG. 5 is a block diagram illustrating a process in which an
image sticking reduction algorithm of FIG. 4 is performed.

FIGS. 6A through 6C are diagrams illustrating a relation
between a pulse width modulation (PWM) signal and a sec-
ond power voltage.

FIG. 7 is a block diagram illustrating an organic light
emitting display device according to example embodiments.

FIG. 8 is a block diagram illustrating an electric device
having an organic light emitting display device of FIG. 7.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Various example embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which some example embodiments are shown. The
present inventive concept may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the present inventive concept to those skilled in the
art. In the drawings, the sizes and relative sizes of layers and
regions may be exaggerated for clarity. Like numerals refer to
like elements throughout.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
these elements should not be limited by these terms. These
terms are used to distinguish one element from another. Thus,
a first element discussed below could be termed a second
element without departing from the teachings of the present
inventive concept. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

It will be understood that when an element is referred to as
being “connected” or “coupled” to another element, it can be
directly connected or coupled to the other element or inter-
vening elements may be present. In contrast, when an element
is referred to as being “directly connected” or “directly
coupled” to another element, there are no intervening ele-
ments present. Other words used to describe the relationship
between elements should be interpreted in a like fashion (e.g,,
“between” versus “directly between,” “adjacent” versus
“directly adjacent,” etc.).

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not intended
to be limiting of the present inventive concept. As used herein,
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the singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, 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.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood 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 will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

FIG. 1 is a flow chart illustrating a method of setting target
locations for reducing, ideally eliminating, image sticking
according to example embodiments.

Referring to FIG. 1, a plurality of images, each being
displayed during each frame by an organic light emitting
display device, may be acquired (Step S110). Then, the target
locations in which image sticking frequently occurs in the
organic light emitting display device may be set by compar-
ing the images (Step S130). That is, the target locations may
be selected by comparing the images that are displayed by the
organic light emitting display device.

In one example embodiment, the target locations may be
manually set by a user (or an operator) based on the images.
In addition, the number of the target locations may also be
manually set by a user based on the images. For example, the
user may determine whether the images displayed by the
organic light emitting display device are still-images or mov-
ing-images, and may set the target locations in which image
sticking frequently occurs by distinguishing locations in
which image changes are frequently performed from loca-
tions in which image changes are infrequently performed.

In another example embodiment, the target locations may
be automatically set based on pixel information. In addition,
the number of the target locations may also be automatically
set based on the pixel information. Here, the pixel informa-
tion may include information related to color types of the
images, information related to gradation levels of the images,
and information related to whether the images are still-im-
ages or moving-images. Thus, as the images displayed by the
organic light emitting display device are changed, the target
locations to which an image sticking reduction algorithm is to
be applied may be automatically changed.

Next, image data corresponding to the target locations may
be stored in a memory unit (Step S150). According to con-
ventional image sticking reduction techniques, all image data
of one frame (i.e., all image data corresponding to entire
display region of a display panel) are stored in a memory
device. Hence, at least two memory devices are required to
store (i.e., write) and read the image data. However, since the
method of FIG. 1 sets the target locations in which image
sticking frequently occurs in the organic light emitting dis-
play device, the image data corresponding to only the target
locations may be stored in one memory device (i.e., the
memory unit) such as a frame memory device or a field
programmable gate array (FPGA).

FIG. 2 is a diagram illustrating an example in which a
method of FIG. 1 is applied to an organic light emitting
display device.
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Referring to FIGS. 1 and 2, the target locations 200a
through 200e for reducing, ideally eliminating, the image
sticking may be set on a display region 200 (i.e., a display
panel) of the organic light emitting display device. As
described above, the target locations 2004 through 200e may
be set by analyzing the images displayed on the display region
200. For example, the image data may be infrequently
changed in some display regions on which information mes-
sages are displayed. In this case, an image sticking reduction
algorithm may not be applied to the display regions. On the
other hand, the image data may be frequently changed in
other display regions (e.g., a central location 2004). In this
case, an image sticking reduction algorithm may be applied to
the display regions. Hereinafter, it is assumed that the target
locations 200a through 200e are set (i.e., selected) for reduc-
ing the image sticking. With reference to FIGS. 3 and 4, a
method of applying the image sticking reduction algorithm to
the target locations 200« through 200e will be described in
detail.

FIG. 3 is a flow chart illustrating a method of driving an
organic light emitting display device according to example
embodiments.

Referring to FIG. 3, target locations in which image stick-
ing frequently occurs in the organic light emitting display
device may be set by analyzing images displayed by the
organic light emitting display device (Step S310). Here, each
of the images may be displayed during each frame. Since the
Step 8310 is performed by the method of FIG. 1, duplicated
descriptions will be omitted below.

During one frame, a sum-value may be generated by sum-
ming image data of the one frame corresponding to the target
locations, and the sum-value may be stored in a memory unit
(Step S330). In addition, a data change threshold value may
be set (Step S350). Here, the data change threshold value may
be a constant that is determined according to a type of the
images that are displayed on a display panel. For example, if
the images are moving-images, image changes may be fre-
quently performed (i.e., a variation of the image data are
relatively great). In this case, the data change threshold value
may be set to be a relatively small. As a result, a sticking
image reduction ratio is increased so that a clear image may
be obtained. However, power consumption of the organic
light emitting display device may be increased. On the other
hand, if the data change threshold value is set to be a relatively
great, power consumption of the organic light emitting dis-
play device may be reduced by reducing luminance for the
images having a relatively small variation. However, the
sticking image reduction ratio may be reduced.

A variation of the sum-value may be compared with the
data change threshold value (Step S370). Here, if the varia-
tion of the sum-value is smaller than the data change thresh-
old value, an emission period of the organic light emitting
display device may be reduced (Step S390). On the other
hand, if the variation of the sum-value is greater than the data
change threshold value, an emission period of the organic
light emitting display device may be reset (Step S395). In
addition, during a next frame, a new sum-value may be gen-
erated by summing image data of the next frame correspond-
ing to the target locations, and the new sum-value may be
stored in the memory unit (Step S397).

In example embodiments, if a variation of the image data
corresponding to the target locations is relatively small (i.e., if
the variation of the sum-value is smaller than the data change
threshold value), an emission period of the organic light emit-
ting display device may be reduced. As a result, the organic
light emitting display device may consume low power
because luminance of the organic light emitting display
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device can be reduced. As described above, conventional
image sticking reduction techniques reduce luminance of the
organic light emitting display device by reducing data volt-
ages. However, the present inventive concept may reduce
luminance of the organic light emitting display device by
reducing an emission period of the organic light emitting
display device. Therefore, a gamma distortion may be pre-
vented.

On the other hand, if a variation of the image data corre-
sponding to the target locations is relatively great (i.e., if the
variation of the sum-value is greater than the data change
threshold value), an emission period of the organic light emit-
ting display device may be reset to an original emission
period of the organic light emitting display device. Then,
during a next frame, a new sum-value may be generated by
summing image data of the next frame corresponding to the
target locations, and the new sum-value may be stored in the
memory unit. Generally, a probability of the image sticking
increases as a variation in image data between frames
increases. Therefore, the present inventive concept may
reduce, ideally eliminate, image sticking by increasing an
emission period of the organic light emitting display device.
Subsequently, the same process may be repeated for the target
locations by calculating a new sum-value of image data of a
next frame. In this way, the organic light emitting display
device of a large-screen organic light emitting diode (OLED)
television may reduce power consumption, and may effi-
ciently reduce image sticking.

In example embodiments, the organic light emitting dis-
play device may employ a simultaneous emission technique.
Namely, a plurality of pixel circuits may simultaneously emit
light in the organic light emitting display device. In example
embodiments, a method of driving the organic light emitting
display device may control an emission period of the organic
light emitting display device based on a pulse width modula-
tion (PWM) signal. Thus, the method of driving the organic
light emitting display device may implement an image stick-
ing reduction algorithm that is suitable for a simultaneous
emission technique. The image sticking reduction algorithm
for the method of driving the organic light emitting display
device will be described in detail with reference to FIG. 4.

FIG. 4 is a flow chart illustrating an image sticking reduc-
tion algorithm according to example embodiments. Here, the
image sticking reduction algorithm of FIG. 4 is only an
example of numerous image sticking reduction algorithms
that may be applied to the method of F1G. 3.

Referring to FIG. 4, target locations (i.e., locations to
which the image sticking reduction algorithm is to be applied)
may be set (Step S410). Since the Step S410 is performed by
the method of FIG. 1, detailed description thereof will not be
repeated. Then, a data change threshold value STH may be set
(Step S420). Here, the data change threshold value STH may
be a constant that is determined according to a type of the
images displayed on a display panel. Next, an emission period
T of an organic light emitting display device may be set to be
an initial emission period TO (Step S430). The initial emis-
sion period TO is the longest emission period (i.e., a maxi-
mum emission period).

In one example embodiment, when the initial emission
period T0 is set, other constants may also be set. That is, a first
check time t1, a second check time 12, and a third check time
t3 may be set, and a first reduction emission period T1, a
second reduction emission period T2, and a minimum emis-
sion period Tmin may be set. Here, the first check time t1 is
longer than the second check time 2, and the second check
time t2 is longer than the third check time (3. In addition, the
initial emission period T0 is longer than the first reduction
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emission period T1, the first reduction emission period T1 is
longer than the second reduction emission period T2, and the
second reduction emission period T2 is longer than the mini-
mum emission period Tmin.

Next, a sum-value SDATA may be generated by summing
image data corresponding to the target locations, and the
sum-value SDATA may be stored (Step S440). In one
example embodiment, the sum-value SDATA may be stored
in a memory unit that is implemented with a frame memory
device or a field programmable gate array (FPGA).

According to a first check operation, a variation ASDATA
of the sum-value SDATA may be compared with a data
change threshold value STH for the first check time t1 (Step
S450). Here, when the variation ASDATA of the sum-value
SDATA is smaller than the data change threshold value STH,
an emission period T of the organic light emitting display
device may be changed to the first reduction emission period
T1 (Step S460). On the other hand, when the variation
ASDATA of the sum-value SDATA is greater than the data
change threshold value STH, an emission period T of the
organic light emitting display device may be reset to be the
initial emission period TO (Step S430).

According to a second check operation, the variation
ASDATA of the sum-value SDATA may be compared with the
data change threshold value STH for the second check time 2
(Step S470). Here, when the variation ASDATA of the sum-
value SDATA is smaller than the data change threshold value
STH, an emission period T of the organic light emitting
display device may be changed to the second reduction emis-
sion period T2 (Step S480). On the other hand, when the
variation ASDATA of the sum-value SDATA is greater than
the data change threshold value STH, an emission period T of
the organic light emitting display device may be reset to the
initial emission period TO (Step S430).

According to a third check operation, the variation
ASDATA of the sum-value SDATA may be compared with the
data change threshold value STH for the third check time t3
(Step S490). Here, when the variation ASDATA of the sum-
value SDATA is smaller than the data change threshold value
STH, an emission period T of the organic light emitting
display device may be changed to the minimum emission
period Tmin (Step S500). On the other hand, when the varia-
tion ASDATA of the sum-value SDATA is greater than the
data change threshold value STH, an emission period T of the
organic light emitting display device may be reset to the initial
emission period TO (Step S430).

As described above, when the variation ASDATA of the
sum-value SDATA is relatively small, an emission period T of
the organic light emitting display device may be reduced.
Thus, power consumption of the organic light emitting dis-
play device may be reduced. That is, since an emission period
T of the organic light emitting display device is proportional
to luminance of the organic light emitting display device, and
power consumption of the organic light emitting display
device may be reduced as an emission period T of the organic
light emitting display device is reduced. In addition, lumi-
nance of the organic light emitting display device may be
reduced by reducing an emission period T of the organic light
emitting display device without reducing data voltages. Thus,
a gamma distortion may be prevented. On the other hand,
when the variation ASDATA of the sum-value SDATA is
relatively great, the image sticking may be reduced, ideally
eliminated, by changing an emission period T of the organic
light emitting display device to the initial emission period T0.
In addition, during a next frame, a new sum-value SDATA
may be generated by summing image data of the next frame
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corresponding to the target locations, and the new sum-value
SDATA may be stored (Step S440).

Although it is illustrated in FIG. 4 that the first through
third check times t1 through t3, the first reduction emission
period T1, the second reduction emission period T2, and the
minimum emission period Tmin are used for the image stick-
ing reduction algorithm, the number of check times and the
number of emission periods are not limited thereto.

FIG. 5 is a block diagram illustrating a device in which an
image sticking reduction algorithm of FIG. 4 is performed.
Referring to FIG. 5, the device may include a data driver 510,
a memory unit 530, a PWM controller 550, and a power
supply unit 570.

Referring to FIGS. 5A and 5B, the memory unit 530 may
receive data signals (i.e., the image data) DATA correspond-
ing to target locations from the data driver 510, the image
sticking reduction algorithm being to be applied to the target
locations. The memory unit 530 may generate the sum-value
SDATA by summing the data signals DATA to provide the
sum-value SDATA to a PWM controller 550 (S510). The
PWM controller 550 may compare the variation ASDATA of
the sum-value SDATA with the data change threshold value
STH to generate a PWM signal PWM based on the compari-
son result (S520).

In detail, when the variation ASDATA of the sum-value
SDATA is smaller than the data change threshold value STH,
an on-duty ratio of the PWM signal PWM may be continu-
ously reduced (8530). On the other hand, when the variation
ASDATA of the sum-value SDATA is greater than the data
change threshold value STH, an on-duty ratio of the PWM
signal PWM may be reset to an initial on-duty ratio. Then, a
reset signal RESET may be applied to the data driver 510
(S535). Next, during a next frame, the memory unit 530 may
receive new data signals DATA corresponding to the target
locations from the data driver 510 (S540).

The PWM controller 550 may provide the PWM signal
PWM to the power supply unit 570. The power supply unit
570 may generate a first power voltage ELVDD and a second
power voltage ELVSS based on the PWM signal PWM. In
detail, a length of a low level period of the second power
voltage ELVSS may be proportional to an on-duty ratio of the
PWM signal PWM. In case of an organic light emitting dis-
play device employing a simultaneous emission technique,
the low level period of the second power voltage ELVSS may
be an emission period T of the organic light emitting display
device. As described above, when the variation ASDATA of
the sum-value SDATA is smaller than the data change thresh-
old value STH, a length of the low level period of the second
power voltage ELVSS may be reduced. As a result, a gamma
distortion may be prevented by performing the image sticking
reduction algorithm based on the PWM signal PWM. In
addition, a phenomenon such as a flicker due to a low gray
level and the like may be prevented.

FIGS. 6A through 6C are diagrams illustrating a relation
between a pulse width modulation (PWM) signal and a sec-
ond power voltage.

A relation between the PWM signal PWM and the second
power voltage ELVSS are illustrated in FIGS. 6 A through 6C.
Here, it is assumed that a frequency of the PWM signal PWM
is 143 Hz, and an on-duty has 20 steps. In detail, FIG. 6A
shows a relation between the PWM signal PWM having the
on-duty of 1st step and the second power voltage ELVSS.
FIG. 6B shows a relation between the PWM signal PWM
having the on-duty of 10th step and the second power voltage
ELVSS. FIG. 6C shows a relation between the PWM signal
PWM having the on-duty of 20th step and the second power
voltage ELVSS.
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Referring to FIGS. 6A through 6C, an on-duty ratio of the
PWM signal PWM is proportional to a length of a low level
period of the second power voltage ELVSS. Thus, when a
variation of the image data is relatively small, a length of the
low level period of the second power voltage ELVSS may be
reduced by reducing the on-duty ratio of the PWM signal
PWM. As described above, an organic light emitting display
device employing a simultaneous emission technique may
emit light in the low level period of the second power voltage
ELVSS. Thus, as a length of the low level period of the second
power voltage ELVSS is reduced, luminance of the organic
light emitting display device may be reduced. As a result,
power consumption of the organic light emitting display
device may be reduced.

Although it is illustrated in FIGS. 6A through 6C that the
frequency of the PWM signal PWM is 143 Hz, and the on-
duty has 20 steps, the present inventive concept is not limited
thereto. In some example embodiments, the frequency of the
PWM signal PWM and the number of steps of the on-duty
may be variously determined.

FIG. 7 is a block diagram illustrating an organic light
emitting display device according to example embodiments.
Referring to FIG. 7, the organic light emitting display device
700 may include a display panel 710, a scan driver 730, a data
driver 740, a memory unit 750, a PWM controller 760, a
power supply unit 770, and a timing controller 720.

The display panel 710 may include a plurality of pixel
circuits. The scan driver 730 may sequentially provide a scan
signal to the pixel circuits via a plurality of scan-lines S1
through Sn. The data driver 740 may provide a data signal to
the pixel circuits via a plurality of data-lines D1 through Dm
according to the scan signal. The memory unit 750 may set
target locations for reducing, ideally eliminating, image
sticking based on images that are displayed on the display
panel 710, and may store a sum-value that is generated by
summing data signals (i.e., image data) corresponding to the
target locations. The PWM controller 760 may generate a
pulse width modulation (PWM) signal. Here, a duty ratio of
the PWM signal may be determined based on comparison
result, the comparison result being generated by comparing
the sum-value with a data change threshold value. The power
supply unit 770 may generate a first power voltage ELVDD
and a second power voltage ELVSS to simultaneously pro-
vide the first power voltage ELVDD and the second power
voltage ELVSS to the pixel circuits via a plurality of power-
lines V1 through Vn. Here, a level of the first power voltage
ELVDD and a level of the second power voltage ELVSS may
be changed (i.e., between a high level and a low level) during
one frame. The timing controller 720 may control the scan
driver 730, the data driver 740, the PWM controller 760, and
the power supply unit 770.

Meanwhile, a length of the low level period of the second
power voltage ELVSS may be proportional to the on-duty
ratio of the PWM signal. The pixel circuits simultaneously
emit light in the low level period of the second power voltage
ELVSS.

The memory unit 750 may include a frame memory device
or a field programmable gate array (FPGA) for storing the
data signals. For example, the frame memory device may be
amemory device for storing information of display region of
the organic light emitting display device 700. For example,
the frame memory device or the FPGA may store information
of display region of the organic light emitting display device.
According to example embodiments, since the target loca-
tions for reducing sticking image is set, and then only data
signals corresponding to the target locations are stored, only
the data signals corresponding to the target locations may be
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stored in the frame memory device or in the FPGA without
any additional memory device.

In one example embodiment, the target locations may be
manually set by a user based on images that are displayed on
the display panel 710. In another example embodiment, the
target locations may be automatically set based on informa-
tion related to color types of the images, information related
to gradation levels of the images, information related to
whether the images are still-images or moving-images, and/
or other image characteristics.

As described above, an emission period of the organic light
emitting display device 700 may be proportional to a length of
the low level period of the second power voltage ELVSS. In
addition, a length of the low level period of the second power
voltage ELVSS may be proportional to the on-duty ratio of the
PWM signal. When a variation of the sum-value is smaller
than the data change threshold value, the PWM controller 760
may reduce the on-duty ratio of the PWM signal. As a result,
an emission period of the organic light emitting display
device 700 is reduced so that power consumption of the
organic light emitting display device may be reduced. In
addition, the data change threshold value may be a constant
that is determined according to a type of the images displayed
on the display panel 710. On the other hand, when a variation
of the sum-value is greater than the data change threshold
value, the PWM controller 760 may reset the on-duty ratio of
the PWM signal to an initial on-duty ratio. In addition, the
memory unit 750 may store a new sum-value by summing
data signals corresponding to the target locations during a
next frame. In this way, the organic light emitting display
device 700 may repeat this process. Thus, the organic light
emitting display device 700 of a large-screen organic light
emitting diode (OLED) display may reduce power consump-
tion, and may efficiently reduce, ideally eliminate, image
sticking.

FIG. 8 is a block diagram illustrating an electric device
having an organic light emitting display device of FIG. 7.
Referring to FIG. 8, the electric device 1000 may include a
processor 1100, a memory device 1200, an input/output (I/0)
device 1300, and an organic light emitting display device 700.
Here, the electric device 1000 may be a cellular phone, a
smart phone, a smart pad, a television, a personal digital
assistant (PDA), a MP3 player, a laptop, a computer, a digital
camera, etc.

The processor 1100 may perform various computing func-
tions. The processor 1100 may be a micro processor, a central
processing unit (CPU), etc. The processor 1100 may be
coupled to the memory device 1200 and the organic light
emitting display device 700 via a bus 1001 such as an address
bus, a control bus, a data bus, etc. Further, the processor 1100
may be coupled to an extended bus such as a peripheral
component interconnection (PCI) bus.

The memory device 1200 may include at least one non-
volatile memory device such as an erasable programmable
read-only memory (EPROM) device, an electrically erasable
programmable read-only memory (EEPROM) device, a flash
memory device, etc, and/or at least one volatile memory
device such as a dynamic random access memory (DRAM)
device, a static random access memory (SRAM) device, etc.
The memory device 1200 may store software that is per-
formed by the processor 1100.

The 1/O device 1300 may be an input device such as a
keyboard, a keypad, a mouse, a touch screen, etc, and an
output device such as a printer, a speaker, etc. The processor
1100 may control an operation of the /O device 1300.

The organic light emitting display device 700 may be
coupled to the processor 1100 via the bus 1001. The organic
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light emitting display device 700 may include the display
panel 710 and the memory unit 750. As described above, the
organic light emitting display device 700 may store image
data in the memory unit 750, the image data corresponding to
target locations to which an image sticking reduction algo-
rithm is to be applied. In addition, the organic light emitting
display device 700 may efficiently reduce, ideally eliminate,
the image sticking caused in the organic light emitting display
device 700, and may reduce power consumption by control-
ling an emission period of the organic light emitting display
device based on a variation of the sum-value of the image
data.

The present inventive concept may be applied to an electric
device having an organic light emitting display device. For
example, the present inventive concept may be applied to a
television, a monitor, a laptop, a digital camera, a cellular
phone, a smart phone, a smart pad, a PDA, a portable multi-
media player (PMP), a MP3 player, a navigation system, a
video phone, etc.

By way of summary and review, a method of setting target
locations for reducing image sticking, and a method of driv-
ing an organic light emitting display device according to
example embodiments may reduce, ideally eliminate, the
image sticking without any gamma distortion, and may
reduce power consumption by applying an image sticking
reduction algorithm only to the target locations in which
image sticking frequently occurs in the organic light emitting
display device. In addition, an organic light emitting display
device according to example embodiments may provide high-
quality images with low power consumption.

The foregoing is illustrative of example embodiments 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 the
present inventive concept. Accordingly, all such modifica-
tions are intended to be included within the scope of the
present inventive concept as defined in the claims. Therefore,
it is to be understood that the foregoing is illustrative of
various example embodiments and is not to be construed as
limited to the specific example 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.

What is claimed is:
1. A method of setting target locations for reducing image
sticking, the method comprising;
acquiring a plurality of images of at least two of frames,
each of theimages being displayed during each frame by
an organic light emitting display device and including a
first portion image and a second portion image, the first
portion image corresponding to the target locations;
determining the target locations in which image sticking
frequently occurs by selectively comparing the first por-
tion images of the at least two of frames; and
storing image data corresponding to the target locations in
a memory unit,
wherein a plurality of pixel circuits simultaneously emit
light in the organic light emitting display device, and
wherein the image sticking infrequently occurs in the sec-
ond portion image of each of the images.
2. The method of claim 1, wherein the target locations are
manually set based on the images.
3. The method of claim 1, wherein the target locations are
automatically set based on pixel information.
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4. The method of claim 3, wherein the pixel information
includes at least one of information related to color types of
the images, information related to gradation levels of the
images, and information related to whether the images are
still-images or moving-images.
5. The method of claim 1, wherein the memory unit corre-
sponds to a frame memory device or a field programmable
gate array (FPGA).
6. A method of driving an organic light emitting display
device for displaying a plurality of images, each of the images
being displayed during each frame, the method comprising;
determining target locations in which image sticking fre-
quently occurs by analyzing the plurality of images;

storing a sum-value that is generated by selectively sum-
ming image data corresponding to the target locations
during one frame in a memory unit;

setting a data change threshold value;

comparing a variation of the sum-value with the data

change threshold value;

reducing an emission period of the organic light emitting

display device when the variation of the sum-value is
smaller than the data change threshold value;
resetting the emission period of the organic light emitting
display device when the variation of the sum-value is
greater than the data change threshold value; and

storing a new sum-value that is generated by summing
image data corresponding to the target locations during
a next frame in the memory unit after the emission
period of the organic light emitting display device is
reset.
7. The method of claim 6, wherein reducing the emission
period of the organic light emitting display device reduces
power consumption of the organic light emitting display
device.
8. The method of claim 7, wherein resetting the emission
period includes resetting the emission period to an initial
emission period.
9. The method of claim 8, wherein reducing the emission
period of the organic light emitting display device includes:
setting a first check time, a second check time, a third check
time, a first reduction emission period, a second reduc-
tion emission period, and a minimum emission period,
the first check time being greater than the second check
time, the second check time being greater than the third
check time, the initial emission period being greater than
the first reduction emission period, the first reduction
emission period being greater than the second reduction
emission period, the second reduction emission period
being greater than the minimum emission period,

changing the emission period of the organic light emitting
display device to the first reduction emission period
when the variation of the sum-value is smaller than the
data change threshold value for the first check time;

changing the emission period of the organic light emitting
display device to the second reduction emission period
when the variation of the sum-value is smaller than the
data change threshold value for the second check time;
and

changing the emission period of the organic light emitting

display device to the minimum reduction emission
period when the variation of the sum-value is smaller
than the data change threshold value for the third check
time.

10. The method of claim 9, wherein the emission period of
the organic light emitting display device is proportional to a
length of a low level period of a second power voltage that is
provided to the organic light emitting display device, and

20

25

30

40

45

60

65

14

wherein a length of the low level period of the second
power voltage is controlled by a pulse width modulation
(PWM) signal.

11. The method of claim 10, further comprising comparing
avariation of the new sum-value with the data change thresh-
old value during the next frame when the variation of the
sum-value is greater than the data change threshold value
during the one frame.

12. An organic light emitting display device, comprising:

a display panel having a plurality of pixel circuits;

a scan driver to sequentially provide a scan signal to the
pixel circuits via a plurality of scan-lines;

adatadriver to provide a data signal to the pixel circuits via
a plurality of data-lines based on the scan signal;

a memory unit to set target locations for reducing image
sticking based on a plurality of images that are displayed
on the display panel, and to store a sum-value generated
by selectively summing image data corresponding to the
target locations during each frame;

a PWM controller to generate a pulse width modulation
(PWM) signal, an on-duty ratio of the PWM signal being
determined based on a comparison result generated by
comparing a variation of the sum-value with a data
change threshold value;

a power supply unit to generate a first power voltage and a
second power voltage to simultaneously provide the first
power voltage and the second power voltage to the pixel
circuits; and

a timing controller to control the scan driver, the data
driver, the PWM controller, and the power supply unit,

wherein a length of a low level period of the second power
voltage is proportional to the on-duty ratio of the PWM
signal, and

wherein the pixel circuits simultaneously emit light in the
low level period of the second power voltage.

13. The device of claim 12, wherein the target locations are
manually set based on the images, or automatically set based
on pixel information, and

wherein the pixel information includes at least one of infor-
mation related to color types of the images, information
related to gradation levels of the images, and informa-
tion related to whether the images are still-images or
moving-images.

14. The device of claim 13, wherein an emission period of
the organic light emitting display device is proportional to a
length of the low level period of the second power voltage.

15. The device of claim 14, wherein the PWM controller
reduces the on-duty ratio of the PWM signal when the varia-
tion of the sum-value is smaller than the data change thresh-
old value.

16. The device of claim 15, wherein the PWM controller
resets the on-duty ratio of the PWM signal to an initial on-
duty ratio when the variation of the sum-value is greater than
the data change threshold value.

17. The device of claim 16, wherein the memory unit stores
a new sum-value generated by summing image data corre-
sponding to the target locations during a next frame when the
variation of the sum-value is greater than the data change
threshold value.

18. The device of claim 17, wherein the data change thresh-
old value corresponds to a constant that is determined accord-
ing to a type of the images displayed on the display panel.

19. The device of claim 18, wherein the memory umt
corresponds to a frame memory device that stores the image
data for the display panel.
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20. The device of claim 19, wherein luminance of the
display panel is reduced when the emission petiod of the
display panel is reduced.
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