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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF ADJUSTING
LUMINANCE OF THE SAME

CLAIM OR PRIORITY

[0001] This application claims priority under 35 USC §119
to Korean Patent Applications No. 10-2013-0095205, filed on
Aug. 12, 2013 in the Korean Intellectual Property Office
(KIPO), the contents of which are incorporated herein in its
entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] Embodiments of the present invention relate gener-
ally to a display device, and more particularly, to an organic
light emitting display device and a method of adjusting lumi-
nance of the organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] Anorganiclight emitting display device is generally
driven by an analog driving method or a digital driving
method. Specifically, the analog driving method implements
a gray scale based on a variable voltage level of data, and the
digital driving method implements a gray scale based on a
variable time duration for which an organic light emitting
diode emits light. While the analog driving method has diffi-
culties in increasing size and/or resolution of a display panel
included in the organic light emitting display device, the
digital driving method may readily increase the size and/or
resolution of the display panel because the digital driving
method requires an integrated circuit (IC) having a simpler
structure compared to the analog driving method. In addition,
since the digital driving method uses just two states (i.e., an on
state and an off state) of a driving thin film transistor (TFT),
the digital driving method seldom results in an image-quality
degradation due to deteriorations and/or characteristic devia-
tions of the driving TFT. Therefore, the digital driving method
has many advantages for a big-size display panel. Recently, a
hybrid driving method that combines characteristics of the
analog driving method with characteristics of the digital driv-
ing method has been developed. Like the digital driving
method, however, the hybrid driving method also drives an
organic light emitting diode based on a constant voltage. As a
result, the digital driving method and the hybrid driving
method have some problems such as a rapid deterioration of
the organic light emitting diode, non-uniform luminance, etc.

SUMMARY OF THE INVENTION

[0006] Some embodiments of the present invention provide
an organic light emitting display device capable of compen-
sating luminance degradation caused by a deterioration of an
organic light emitting diode.

[0007] Some embodiments of the present invention provide
amethod of adjusting luminance of an organic light emitting
display device capable of maintaining an average luminance
and improving an ability to express a low gray scale.

[0008] According to some embodiments, a method of
adjusting luminance of an organic light emitting display
device may include a step of deriving initial compensation
data from optical images of a plurality of pixels, a step of
generating a look-up table (LUT) using the initial compensa-
tion data, a step of deriving compensation data by measuring
deterioration degrees of the pixels, a step of updating the LUT
by applying a filter to the compensation data, a step of per-
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forming an operation for adjusting the luminance with image
data of the pixels and the compensation data stored in the
LUT, and a step of outputting driving data that are calculated
by the operation for adjusting the luminance. The compensa-
tion data are redistributed among the pixels by the filter.
[0009] In some embodiments, a first compensation data
corresponding to a first pixel may be distributed to compen-
sation data of adjacent pixels that are adjacent to the first pixel
and the LUT may be updated by the filter when the first
compensation data is larger than a first threshold value.
[0010] Insome embodiments, the first threshold value may
correspond to an upper value of the LUT.

[0011] In some embodiments, the adjacent pixels may be
four pixels that are adjacent to the first pixel in up, down, left,
and right directions.

[0012] In some embodiments, the adjacent pixels may be
eight pixels that enclose the first pixel.

[0013] In some embodiments, the first compensation data
may be equally distributed to the compensation data of the
adjacent pixels by the filter.

[0014] In some embodiments, the first compensation data
may be unequally distributed to the compensation data of the
adjacent pixels by the filter.

[0015] In some embodiments, the step of generating the
LUT may include a step of comparing a first initial compen-
sation data corresponding to a second pixel with a second
threshold value and a step of distributing the first initial com-
pensation data to initial compensation data of pixels that are
adjacent to the second pixel when the first initial compensa-
tion data is larger than the second threshold value.

[0016] In some embodiments, the step of generating the
LUT may include a step of comparing a second initial com-
pensation data corresponding to a third pixel with a third
threshold value and a step of distributing compensation data
of pixels that are adjacent to the third pixel to the second
initial compensation data when the second initial compensa-
tion data is smaller than the third threshold value.

[0017] According to some embodiments, an organic light
emitting display device may include a display panel having a
plurality of pixel circuits, a scan driving unit configured to
provide a scan signal to the pixel circuits, a data driving unit
configured to provide a data signal to the pixel circuits, a
compensation unit configured to measure deterioration
degrees of the pixel circuits, and to compensate luminance of
the pixel circuits, and a timing control unit configured to
control the scan driving unit and the data driving unit. The
compensation unit may redistribute compensation data
among the pixel circuits.

[0018] In some embodiments, the compensation unit may
include a deterioration sensing unit configured to derive the
compensation data by measuring the deterioration degrees of
the pixel circuits, a look-up table (LUT) updating unit con-
figured to update an LUT by applying a filter to the compen-
sation data, and a luminance adjusting unit configured to
perform an operation for adjusting the luminance with an
image data of the pixel circuits and the compensation data
stored in the LUT, and to output driving data that are calcu-
lated by the operation for adjusting the luminance.

[0019] In some embodiments, the filter may distribute a
first compensation data corresponding to a first pixel circuit to
compensation data of adjacent pixel circuits that are adjacent
to the first pixel circuit and may update the LUT when the first
compensation data is larger than a first threshold value.
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[0020] Insome embodiments, the first threshold value may
correspond to an upper value of the LUT.

[0021] In some embodiments, the adjacent pixel circuits
may be four pixel circuits that are adjacent to the first pixel
circuit in up, down, left, and right directions.

[0022] In some embodiments, the adjacent pixel circuits
may be eight pixel circuits that enclose the first pixel circuit.
[0023] In some embodiments, the filter may distribute the
first compensation data equally to the compensation data of
the adjacent pixel circuits.

[0024] In some embodiments, the filter may distribute the
first compensation data unequally to the compensation data of
the adjacent pixel circuits.

[0025] In some embodiments, the compensation unit may
further include an LUT generating unit configured to derive
initial compensation data from optical images of the pixel
circuits, and to generate the LUT using the initial compensa-
tion data.

[0026] Insomeembodiments,the LUT generating unit may
distribute a first initial compensation data corresponding to a
second pixel circuit to initial compensation data of pixel
circuits that are adjacent to the second pixel circuit when the
first initial compensation data is larger than a second thresh-
old value.

[0027] Insomeembodiments,the LUT generating unit may
distribute initial compensation data of pixel circuits that are
adjacent to a third pixel circuit to a second initial compensa-
tion data corresponding to the third pixel circuit when the
second initial compensation data is smaller than a third
threshold value.

[0028] Therefore, an organic light emitting display device
and a method of adjusting luminance of an organic light
emitting display device according to embodiments of the
present invention may improve an ability to express a low
gray scale, and may secure a margin for deterioration com-
pensation by redistributing initial compensation data among
the pixels when an LUT is generated. In addition, the organic
light emitting display device and the method of adjusting
luminance of the organic light emitting display device may
maintain an average luminance by redistributing compensa-
tion data among the pixels when the LUT is updated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0030] FIG.1isaflow chart illustrating a method of adjust-
ing luminance of an organic light emitting display device
according to an embodiment of the present invention;
[0031] FIG. 2 is a flow chart illustrating an example in
which an LUT is updated by applying a filter to compensation
data in a method of FIG. 1;

[0032] FIG. 3 is a diagram illustrating an example in which
compensation data are redistributed among pixels by a filter
in a method of FIG. 1;

[0033] FIG. 4 is a flow chart illustrating an example in
which an LUT is generated in a method of FIG. 1;

[0034] FIG.51s a diagram illustrating an example in which
an LUT is generated by redistributing initial compensation
data among pixels in a method of FIG. 4;
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[0035] FIG. 6is a flow chart illustrating another example in
which an LUT is generated in a method of FIG. 1;

[0036] FIG. 7 is a diagram illustrating an ability to express
a low gray scale of a pixel;

[0037] FIG. 8is a diagram illustrating an example in which
an LUT is generated by redistributing initial compensation
data among pixels in a method of FIG. 6;

[0038] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to some embodi-
ments;

[0039] FIG. 10 is a block diagram illustrating a compensa-
tion unit of an organic light emitting display device of FIG. 9;
and

[0040] FIG. 11 is an electronic device having an organic
light emitting display device according to some embodi-
ments.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Various embodiments will be described more fully
hereinafter with reference to the accompanying drawings, in
which some embodiments are shown. The present inventive
concept may, however, be embodied in many different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these 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.

[0042] 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 teach-
ings 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.

[0043] 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 intervening 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 intet-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

[0044] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the present inventive concept. As used herein,
the singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms “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.

[0045] Unless otherwise defined, all terms (including tech-
nical 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-
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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.

[0046] FIG.11isaflow chart illustrating a method of adjust-
ing luminance of an organic light emitting display device
according to an embodiment of the present invention.
[0047] Referringto FIG. 1, the method of FIG. 1 may derive
initial compensation data from optical images of a plurality of
pixels of the organic light emitting display device (S110),
may generate a look-up table (LUT) using the derived initial
compensation data (S120), may derive compensation data by
measuring deterioration degrees of the pixels (S140), may
update the LUT by applying a filter to the compensation data
(8160), may perform an operation for adjusting the lumi-
nance with image data of the pixels and the compensation
data stored in the LUT (S180), and may output driving data
that are calculated by the operation for adjusting the lumi-
nance (S190).

[0048] Specifically, the initial compensation data may be
derived from optical images of the pixels (S110), and the LUT
may be generated using the initial compensation data (S120).
The LUT may store compensation data for compensating
luminance of the pixels. The compensation data stored in the
LUT may be matched to the pixels by a ratio of 1:1 or 1:N.
Initially, the LUT may be generated using the initial compen-
sation data only once. A deviation of transistors of the pixels
may be reduced using the initial compensation data. Thus, the
pixels may have equal luminance. In one embodiment, the
initial compensation data may be redistributed among the
pixels. The initial compensation data may be redistributed
among the pixels for improving an ability to express a low
gray scale and securing a margin for deterioration compen-
sation. The compensation data may be derived by measuring
deterioration degrees of the pixels (S140), and the LUT may
be updated by applying a filter to the compensation data
(S160). The organic light emitting display device may main-
tain an average luminance by redistributing the compensation
data among the pixels by the filter. In one embodiment, the
LUT may be updated at a predetermined time. In another
embodiment, the LUT may be updated periodically. An
operation for adjusting the luminance may be performed with
image data of the pixels and the compensation data stored in
the LUT (S180). Then, driving data that are calculated by the
operation for adjusting the luminance may be outputted
(8190). The driving data may be calculated by the operation
for adjusting the luminance while the organic light emitting
display device is driven.

[0049] FIG. 2 is a flow chart illustrating an example in
which an LUT is updated by applying a filter to compensation
data in a method of FIG. 1.

[0050] Referring to FIG. 2, the compensation data may be
derived by measuring deterioration degrees of pixels (S161).
The compensation data may be compared with a first thresh-
old value (S162). The compensation data may be distributed
to adjacent pixels by the filter when the compensation data is
larger than the first threshold value (S164). The LUT may be
updated using the compensation data that are redistributed by
the filter (S166).

[0051] Specifically, deterioration degrees of pixels may be
measured by deterioration sensors, and the compensation
data may be derived from the deterioration degrees of pixels
(S161). A first compensation data corresponding to a first
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pixel may be compared with the first threshold value (S162).
The first compensation data may be distributed to compensa-
tion data of adjacent pixels that are adjacent to the first pixel
by the filter when the first compensation data is larger than the
first threshold value (S164). An organic light emitting display
device may maintain an average luminance by distributing the
first compensation data to compensation data of the adjacent
pixels that are adjacent to the first pixel when the first pixel
does not have an enough margin for deterioration compensa-
tion. In one embodiment, the first threshold value may corre-
spond to an upper value of the LUT. In one embodiment, the
adjacent pixels may be four pixels that are adjacent to the first
pixel in up, down, left, and right directions. In another
embodiment, the adjacent pixels may be eight pixels that
enclose the first pixel. In one embodiment, the first compen-
sation data may be equally distributed to the compensation
data of the adjacent pixels by the filter. In another embodi-
ment, the first compensation data may be unequally distrib-
uted to the compensation data of the adjacent pixels by the
filter. In this case, one of the adjacent pixels of the first pixel,
which has a relatively smaller compensation data comparing
to the compensation data of other adjacent pixels of the first
pixel, may receive a relatively larger portion of the distribu-
tion from the first pixel. The LUT may be updated using the
compensation data that are redistributed by the filter (5166).

[0052] FIG. 3is a diagram illustrating an example in which
compensation data are redistributed among pixels by a filter
in a method of FIG. 1.

[0053] Referring to FIG. 3, deterioration degrees of pixels
may be measured by deterioration sensors, and a rate of
compensation may be determined by deterioration degrees of
pixels. When a first compensation data corresponding to a
first pixel is larger than a first threshold value, the first com-
pensation data corresponding to the first pixel may be distrib-
uted to compensation data of adjacent pixels that are adjacent
to the first pixel by the filter. For example, in an LUT that can
store 8-bits data, ifthe first compensation data corresponding
to the first pixel already has an upper value (e.g., indicated as
255) of the LUT, and the first pixel is deteriorated at 10%,
excessive compensation data (e.g., 10%) may be distributed
to compensation data of four pixels that are adjacent to the
first pixel in up, down, left, and right directions at an equal rate
(e.g., 2.5%), and the LUT may be updated by the filter.

[0054] FIG. 4 is a flow chart illustrating an example in
which an LUT is generated in a method of FIG. 1.

[0055] Referring to FIG. 4, initial compensation data may
be derived from optical images of a plurality of pixels (S111).
The initial compensation data may be compared with a sec-
ond threshold value (S112). If the initial compensation data is
larger than the second threshold value, the initial compensa-
tion data may be distributed to adjacent pixels (S114).

[0056] Specifically, the initial compensation data may be
derived from optical images of the pixels (S111). A deviation
of transistors of the pixels may be reduced using the initial
compensation data. Thus, the pixels may have equal lumi-
nance. A first initial compensation data corresponding to a
second pixel may be compared with the second threshold
value (S112). If the first initial compensation data corre-
sponding to the second pixel is larger than the second thresh-
old value, the first initial compensation data corresponding to
the second pixel may be distributed to initial compensation
data of pixels that are adjacent to the second pixel (S114).
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[0057] FIG.5is a diagram illustrating an example in which
an LUT is generated by redistributing initial compensation
data among pixels in a method of FIG. 4.

[0058] Referring to FIG. 5, the initial compensation data
may be derived from optical images of the pixels. If a first
initial compensation data corresponding to a second pixel is
larger than a second threshold value, the first initial compen-
sation data corresponding to the second pixel may be distrib-
uted to initial compensation data of pixels that are adjacent to
the second pixel for securing a margin for deterioration com-
pensation. For example, in an LUT that can store 8-bits data,
if the first initial compensation data (e.g., indicated as 240)
corresponding to the second pixel is larger than the second
threshold value, the first initial compensation data corre-
sponding to the second pixel may be distributed to initial
compensation data of four pixels that are adjacent to the
second pixel in up, down, left, and right directions at an equal
rate (e.g., 2.5%).

[0059] FIG. 6isa flow chart illustrating another example in
which an LUT is generated in a method of FIG. 1.

[0060] Referring to FIG. 6, initial compensation data may
be derived from optical images of a plurality of pixels (S111).
The initial compensation data may be compared with a third
threshold value (S116). If the initial compensation data is
smaller than the third threshold value, data of adjacent pixels
may be distributed to the initial compensation data (S118).
[0061] Specifically, the initial compensation data may be
derived from optical images of the pixels (S111). A deviation
of transistors of the pixels may be reduced using the initial
compensation data. Thus, the pixels may have equal lumi-
nance. A second initial compensation data corresponding to a
third pixel may be compared with the third threshold value
(8116). If the second initial compensation data corresponding
to the third pixel is smaller than the third threshold value,
initial compensation data of pixels that are adjacent to the
third pixel may be distributed to the second initial compen-
sation data corresponding to the third pixel (S118).

[0062] FIG. 7 is a diagram illustrating an ability to express
a low gray scale of a pixel.

[0063] Referring to FIG. 7, luminance of a pixel may be
determined by pulse-width-modulation (PWM) driving data
in the digital driving method or the hybrid driving method.
Therefore, the ability to express the low gray scale of the pixel
may be determined by bit depth of the PWM driving data. In
apixel driven by a PWM driving data having small depth (i.e.,
a light pixel before compensation), the ability to express the
low gray scale may be bad because the bit depth is not suffi-
cient. Therefore, if a second initial compensation data corre-
sponding to a third pixel is smaller than a third threshold
value, initial compensation data of pixels that are adjacent to
the third pixel may be distributed to the second initial com-
pensation data corresponding to the third pixel. The ability to
express the low gray scale of the pixel can be improved.
[0064] FIG. 8is a diagram illustrating an example in which
an LUT is generated by redistributing initial compensation
data among pixels in a method of FIG. 6.

[0065] Referring to FIG. 8, the initial compensation data
may be derived from optical images of the pixels. [f a second
initial compensation data corresponding to a third pixel is
smaller than a third threshold value, initial compensation data
of pixels that are adjacent to the third pixel may be distributed
to the second initial compensation data corresponding to the
third pixel for improving an ability to express the low gray
scale of the third pixel. For example, in an LUT that can store
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8-bits data, if the third initial compensation data (e.g., indi-
cated as 80) of the third pixel is smaller than the third thresh-
old value, initial compensation data of four pixels that are
adjacent to the third pixel in up, down, left, and right direc-
tions may be distributed to the second initial compensation
data at an equal rate (e.g., 2.5%).

[0066] FIG. 9 is a block diagram illustrating an organic
light emitting display device according to embodiments of the
present invention.

[0067] Referring to FIG. 9, the organic light emitting dis-
play device 200 may include a display panel 210, a scan
driving unit 220, a data driving unit 240, a timing control unit
260, and a compensation unit 280.

[0068] The display panel 210 may include a plurality of
pixel circuits 215. The display panel 210 may be coupled to
the scan driving unit 220 via a plurality of scan-lines SL1
through SLn, and may be coupled to the data driving unit 240
via a plurality of data-lines DL1 through DLm. Here, the
display panel 210 may include n*m pixel circuits 215 because
the pixel circuits 215 are arranged at locations corresponding
to crossing points of the scan-lines SL1 through SLn and the
data-lines DL1 through DLm.

[0069] The scan driving unit 220 may provide a scan signal
to the pixel circuits 215 via the scan-lines SL1 through SLn.
The scan driving unit 220 may include at least one scan driver
IC. The scan driving unit 220 may be located at one or more
sides of the display panel 210. The scan driving unit 220 may
be coupled to the display panel 210 using a chip-on flexible
printed circuit (COF), a chip-on glass (COG), a flexible
printed circuit (FPC), etc.

[0070] The data driving unit 240 may provide a data signal
to the pixel circuits 215 via the data-lines DL1 through DLm.
The data driving unit 240 may include at least one data driver
IC. The data driving unit 240 may be located at one or more
sides of the display panel 210. The data driving unit 240 may
be coupled to the display panel 210 using the COF, the COG,
the FPC, etc.

[0071] Thetiming control unit 260 may control at least one
of the scan driving unit 220, the data driving unit 240, and the
compensation unit 280. For convenience of description, it is
illustrated in FIG. 9 that the timing control unit 260 controls
the scan driving unit 220 and the data driving unit 240 based
on control signals (CTL1, CTL2). The timing control unit 260
may be coupled to the display panel 210 using the COF, the
COG, the FPC, etc.

[0072] The compensation unit 280 may update an LUT
periodically by measuring deterioration degrees, may per-
form an operation for adjusting the luminance, and may out-
put driving data that are calculated by the operation for adjust-
ing the luminance. The compensation unit 280 may be
implemented in various forms. For example, the compensa-
tion unit 280 may provide driving data to the timing control
unit 260. Alternatively, the compensation unit 280 may be
located within in the data driving unit 240. In this case, the
compensation unit 280 may provide the data signal to the
pixel circuits 215. For convenience of description, it is illus-
trated in FIG. 9 that the compensation unit 280 provides the
driving data that is applied to luminance compensation of the
pixel circuits to the timing control unit 260.

[0073] FIG. 10 is a block diagram illustrating a compensa-
tion unit of an organic light emitting display device of F1G. 9.
[0074] Referring to FIG. 10, the compensation unit of the
organic light emitting display device may include an LUT
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110, an LUT generating unit 120, a deterioration sensing unit
140, an LUT updating unit 160, and a luminance adjusting
unit 180.

[0075] TheLUT 110 may store compensation data for com-
pensating luminance of the pixel circuits. The compensation
data stored in the LUT 110 may be matched to the pixel
circuits by a ratio of 1:1 or 1:N. The LUT 110 may be imple-
mented by a programmable-read-only-memory (PROM), an
erasable PROM (EPROM), electrically erasable PROM (EE-
PROM), a flash memory, etc.

[0076] The LUT generating unit 120 may derive initial
compensation data from optical images of the pixel circuits,
and may generate the LUT 110 using the initial compensation
data. Initially, the LUT generating unit 120 may generate the
LUT 110 only once. Luminance of the pixel circuits may be
measured using an optical images device. The LUT generat-
ing unit 120 may derive initial compensation data. A devia-
tion of transistors of the pixel circuits may be reduced using
the initial compensation data. Thus, the pixel circuits may
have equal luminance. In one embodiment, the LUT gener-
ating unit 120 may distribute a first initial compensation data
corresponding to a second pixel circuit to initial compensa-
tion data of pixel circuits that are adjacent to the second pixel
circuit when the first initial compensation data corresponding
to the second pixel circuit is larger than a second threshold
value. A margin for deterioration compensation may be
secured by distributing the first initial compensation data
corresponding to the second pixel circuit to initial compen-
sation data of pixel circuits that are adjacent to the second
pixel circuit when the LUT is generated. Therefore, if the
pixel circuits are deteriorated later, the pixel circuits may
maintain the luminance by adjusting the compensation data
stored in the LUT. The second threshold value may be smaller
than an upper value of the LUT for securing a margin for
deterioration compensation. In one embodiment, the LUT
generating unit 120 may distribute initial compensation data
of pixel circuits that are adjacent to a third pixel circuit to a
second initial compensation data corresponding to the third
pixel circuit when the second initial compensation data cor-
responding to the third pixel circuit is smaller than a third
threshold value. An ability to express a low gray scale of the
third pixel may be improved by distributing initial compen-
sation data of pixel circuits that are adjacent to the third pixel
circuit to the second initial compensation data corresponding
to the third pixel circuit when the LUT is generated.

[0077] The deterioration sensing unit 140 may measure the
deterioration degrees of the pixel circuits by deterioration
sensors and may derive the compensation data.

[0078] The LUT updating unit 160 may update the LUT
110 by applying a filter to the compensation data. In one
embodiment, the LUT 110 may be updated at a predeter-
mined time. In another embodiment, the LUT 110 may be
updated periodically. In one embodiment, the filter distributes
a first compensation data corresponding to a first pixel circuit
to compensation data of adjacent pixel circuits that are adja-
cent to the first pixel circuit and updates the LUT when the
first compensation data is larger than a first threshold value.
The organic light emitting display device may maintain an
average luminance by redistributing compensation data
among the pixel circuits when luminance of the pixel circuits
cannot be compensated because a margin for deterioration
compensation is not sufficient. In one embodiment, the first
threshold value corresponds to an upper value of the LUT. In
one embodiment, the adjacent pixel circuits are four pixel
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circuits that are adjacent to the first pixel circuit in up, down,
left, and right directions. In another embodiment, the adjacent
pixel circuits are eight pixel circuits that enclose the first pixel
circuit. In one embodiment, the filter distributes the first com-
pensation data equally to the compensation data of the adja-
cent pixel circuits. In another embodiment, the filter distrib-
utes the first compensation data unequally to the
compensation data of the adjacent pixel circuits. Since theses
are described above, duplicated description will not be
repeated.

[0079] The luminance adjusting unit 180 may perform an
operation for adjusting the luminance with first data having
image data of the pixel circuits and the compensation data
stored in the LUT. The luminance adjusting unit 180 may
output second data having driving data that are calculated by
the operation for adjusting the luminance while the organic
light emitting display device is driven. The organic light
emitting display device may maintain an average luminance
by the operation for adjusting the luminance.

[0080] FIG. 11 is an electronic device having an organic
light emitting display device according to embodiments of the
present invention.

[0081] Referring to FIG. 11, an electronic device 300 may
include a processor 310, a memory device 320, a storage
device 330, an input/output (I/O) device 340, a power supply
350, and a display device 360. Here, the electronic device 300
may further include a plurality of ports for communicating a
video card, a sound card, a memory card, a universal serial bus
(USB) device, other electronic devices, etc.

[0082] The processor 310 may perform various computing
functions. The processor 310 may be a micro processor, a
central processing unit (CPU), etc. The processor 310 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 310 may be coupled
to an extended bus such as a peripheral component intercon-
nection (PCI) bus.

[0083] The memory device 320 may store data for opera-
tions of the electronic device 300. For example, the memory
device 320 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, a phase change random access memory (PRAM)
device, a resistance random access memory (RRAM) device,
a nano floating gate memory (NFGM) device, a polymer
random access memory (PoORAM) device, a magnetic random
access memory (MRAM) device, a ferroelectric random
access memory (FRAM) device, etc, and/or at least one vola-
tile memory device such as a dynamic random access
memory (DRAM) device, a static random access memory
(SRAM) device, a mobile DRAM device, etc.

[0084] The storage device 330 may be a solid state drive
(SSD) device, a hard disk drive (HDD) device, a CD-ROM
device, etc. The I/O device 340 may be an input device such
as akeyboard, akeypad, a touchpad, atouch-screen, a mouse,
etc, and an output device such as a printer, a speaker, etc. The
power supply 350 may provide a power for operations of the
electronic device 300. The display device 360 may commu-
nicate with other components via the buses or other commu-
nication links. In one embodiment, the display device 360
may be driven with a digital driving method or a hybrid
driving method. The display device 360 may correspond to
the organic light emitting display device 200 of FIG. 9. The
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display device 360 may include a display panel, a scan driving
unit, a data driving unit, a timing control unit, a compensation
unit, etc.

[0085] Although it is described above that the present
inventive concept is applied to the organic light emitting
display device, the present inventive concept may also be
applied to a liquid crystal display (LCD) device.

[0086] The present inventive concept may be applied to an
electronic device having a display device. For example, the
present inventive concept may be applied to a television, a
computer monitor, a laptop, a digital camera, a cellular phone,
asmart phone, a smart pad, a personal digital assistant (PDA),
a portable multimedia player (PMP), a MP3 player, a naviga-
tion system, a game console, a video phone, etc.

[0087] 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 concept as
defined in the claims. Therefore, it is to be understood that the
foregoing is illustrative of various embodiments and is not to
be construed as limited to the specific embodiments dis-
closed, and that modifications to the disclosed embodiments,
as well as other embodiments, are intended to be included
within the scope of the appended claims.

What is claimed is:

1. A method of adjusting luminance of an organic light
emitting display device, the method comprising:

deriving initial compensation data from optical images of a

plurality of pixels of the organic light emitting display
device;

generating a look-up table (LUT) using the initial compen-

sation data;

deriving compensation data by measuring deterioration

degrees of the pixels;

updating the LUT by applying a filter to the compensation

data;

performing an operation for adjusting the luminance with

image data of the pixels and the compensation data
stored in the LUT; and

outputting driving data that are calculated by the operation

for adjusting the luminance,

the compensation data being redistributed among the pix-

els by the filter.

2. The method of claim 1, wherein a first compensation
data corresponding to a first pixel is distributed to compen-
sation data of adjacent pixels that are adjacent to the first pixel
and the LUT is updated by the filter when the first compen-
sation data is larger than a first threshold value.

3. The method of claim 2, wherein the first threshold value
corresponds to an upper value of the LUT.

4. The method of claim 2, wherein the adjacent pixels are
four pixels that are adjacent to the first pixel in a row direction
and a column direction crossing the row direction.

5. The method of claim 2, wherein the adjacent pixels are
eight pixels that enclose the first pixel.

6. The method of claim 2, wherein the first compensation
data is equally distributed to the compensation data of the
adjacent pixels by the filter.
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7. The method of claim 2, wherein the first compensation
data is unequally distributed to the compensation data of the
adjacent pixels by the filter.

8. The method of claim 1, wherein generating the LUT
includes:

comparing a first initial compensation data corresponding
to a second pixel with a second threshold value; and

distributing the first initial compensation data to initial
compensation data of pixels that are adjacent to the
second pixel when the first initial compensation data is
larger than the second threshold value.

9. The method of claim 1, wherein generating the LUT

includes:

comparing a second initial compensation data correspond-
ing to a third pixel with a third threshold value; and

distributing compensation data of pixels that are adjacent
to the third pixel to the second initial compensation data
when the second initial compensation data is smaller
than the third threshold value.

10. An organic light emitting display device comprising:

a display panel having a plurality of pixel circuits;

a scan driving unit providing a scan signal to the pixel
circuits;

a data driving unit providing a data signal to the pixel
circuits;

a compensation unit determining deterioration degrees of
the pixel circuits and compensating luminance of the
pixel circuits; and

a timing control unit controlling the scan driving unit and
the data driving unit,

the compensation unit redistributing compensation data
among the pixel circuits.

11. The device of claim 10, wherein the compensation unit

includes:

adeterioration sensing unit deriving the compensation data
by measuring the deterioration degrees of the pixel cir-
Cuits;

a look-up table (LUT) updating unit updating an LUT by
applying a filter to the compensation data; and

a luminance adjusting unit performing an operation for
adjusting the luminance with an image data of the pixel
circuits and the compensation data stored in the LUT,
and outputting driving data that are calculated by the
operation for adjusting the luminance.

12. The device of claim 11, wherein the filter distributes a
first compensation data corresponding to a first pixel circuit to
compensation data of adjacent pixel circuits that are adjacent
to the first pixel circuit and updates the LUT when the first
compensation data is larger than a first threshold value.

13. The device of claim 12, wherein the first threshold
value corresponds to an upper value of the LUT.

14. The device of claim 12, wherein the adjacent pixel
circuits are four pixel circuits that are adjacent to the first pixel
circuit in a row direction and a column direction crossing the
row direction.

15. The device of claim 12, wherein the adjacent pixel
circuits are eight pixel circuits that enclose the first pixel
circuit.

16. The device of claim 12, wherein the filter distributes the
first compensation data equally to the compensation data of
the adjacent pixel circuits.

17. The device of claim 12, wherein the filter distributes the
first compensation data unequally to the compensation data of
the adjacent pixel circuits.
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18. The device of claim 11, wherein the compensation unit
further includes an LUT generating unit deriving initial com-
pensation data from optical images of the pixel circuits, and
generating the LUT using the initial compensation data.

19. The device of claim 18, wherein the LUT generating
unit distributes a first initial compensation data correspond-
ing to a second pixel circuit to initial compensation data of
pixel circuits that are adjacent to the second pixel circuit when
the first initial compensation data is larger than a second
threshold value.

20. The device of claim 18, wherein the LUT generating
unit distributes initial compensation data of pixel circuits that
are adjacent to a third pixel circuit to a second initial com-
pensation data corresponding to the third pixel circuit when
the second initial compensation data is smaller than a third
threshold value.
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