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(7) ABSTRACT

An organic light-emitting display device includes: a display
panel including a plurality of pixels, each of the plurality of
pixels including an organic light-emitting device configured
to emit colored light; a gamma data generating unit config-
ured to generate gamma data corresponding to received RGB
data; a correction rate calculating unit configured to deter-
mine a luminance correction rate of each of the plurality of
pixels based on the gamma data respectively corresponding to
the plurality of pixels; and a correction value determining unit
configured to determine a luminance correction value of a
color displayed via each of the plurality of pixels.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND DISPLAY METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2014-0153735, filed on
Nov. 6, 2014, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments relate to an organic light-
emitting display device and a display method thereof, and,
more particularly, to an organic light-emitting display device
configured to display colors and luminance by correcting a
display luminance according to a target luminance of an
individual pixel and a display method of the organic light-
emitting display device.

[0004] 2. Discussion of the Background

[0005] An organic light-emitting display device is a type of
flat panel display device in which an organic compound is
used as a light-emitting material, that has improved lumi-
nance and color purity, is thin and light in weight, and can be
driven with low power consumption. Thus, the organic light-
emitting display device may be useful in various display
devices such as portable display devices.

[0006] An organic light-emitting display device includes a
plurality of pixels that display one of red, green, and blue
colors, and emits light at a luminance corresponding to a data
voltage applied to each of the plurality of pixels.

[0007] Anemission luminance of each pixel corresponds to
a data voltage, and data voltages of different magnitudes are
applied according to a target luminance. However, an actual
emission luminance of each pixel may be influenced by the
luminance of peripheral pixels.

[0008] Thus, although a data voltage corresponding to a
target luminance 1s applied, light may not be emitted at an
accurate luminance due to the influence of luminance of
peripheral pixels or exact colors may not be displayed due to
an inaccurate luminance.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0010] Exemplary embodiments provide organic light-
emitting display devices capable of reducing an emission
luminance error caused by a difference of luminance of an
individual pixel with respect to the luminance of peripheral
pixels, and display methods of the organic light-emitting
display devices.

[0011] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0012] According to one or more exemplary embodiments,
an organic light-emitting display device includes: a display
panel including a plurality of pixels, each of the plurality of
pixels including an organic light-emitting device configured
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to emit colored light; a gamma data generating unit config-
ured to generate gamma data corresponding to received RGB
data; a correction rate calculating unit configured to deter-
mine a luminance correction rate of each of the plurality of
pixels based on the gamma data respectively corresponding to
the plurality of pixels; and a correction value determining unit
configured to determine a luminance correction value of a
color displayed via each of the plurality of pixels.

[0013] According to one or more exemplary embodiments,
amethod includes: receiving RGB data associated with driv-
ing adisplay panelincluding a plurality of pixels, the plurality
of pixels respectively including an organic light-emitting
device configured to emit colored light; generating gamma
data corresponding to the RGB data; determining a lumi-
nance correction rate for each pixel of the plurality of pixels
based on the gamma data respectively corresponding to the
plurality of pixels; and determining a luminance correction
value of a color displayed via each of the plurality of pixels;
and providing corrected RGB data corresponding to correc-
tion gamma data to a pixel corresponding to the corrected
RGB data, wherein the luminance correction value is applied
to the correction gamma data.

[0014] These general and specific embodiments may be
implemented using a systeni, a method, a computer program,
or acombination of the system, the method, and the computer
program.

[0015] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain principles
of the inventive concept.

[0017] FIG. 1is a schematic structural diagram illustrating
an organic light-emitting display device, according to one or
more exemplary embodiments.

[0018] FIGS. 2 and 3 are graphs showing a luminance
increase rate of an individual pixel with respect to an average
luminance of the entire panel according to a gamma level.
[0019] FIG. 4 is a graph showing a function of approxi-
mated gradient of luminance according to one or more exem-
plary embodiments.

[0020] FIGS. 5 and 6 are schematic structural diagrams
illustrating an organic light-emitting display device accord-
ing to one or more exemplary embodiments.

[0021] FIG. 7 is a flowchart of a display method according
to one or more exemplary embodiments.

[0022] FIG. 8 is a graph showing a luminance correction
effectaccording to an organic light-emitting display device or
a display method according to one or more exemplary
embodiments.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
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embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0024] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0025] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleastone of X,Y, and Z” and “at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, orany combination of two or more of X, Y, and
7, such as, for instance, XYZ, XYY, YZ, and Z7. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0026] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0027] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings.

[0028] Spatially relative terms are intended to encompass
different orientations of an apparatus in use, operation, and/or
manufacture in addition to the orientation depicted in the
drawings. For example, if the apparatus in the drawings is
turned over, elements described as “below” or “beneath”
other elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term “below”
can encompass both an orientation of above and below. Fut-
thermore, the apparatus may be otherwise oriented (e.g.,
rotated 90 degrees or at other orientations), and, as such, the
spatially relative descriptors used herein interpreted accord-
ingly.

[0029] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. 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. Moreover, the terms
“comprises,” comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-
tions, elements, components, and/or groups thereof.

29 <.
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[0030] 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 disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning 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.
[0031] FIG. 1is a schematic structural diagram illustrating
an organic light-emitting display device 100 according to one
or more exemplary embodiments.

[0032] Referring to FIG. 1, the organic light-emitting dis-
play device 100 includes a gamma data generating unit 110, a
correction rate calculating unit 120, a correction value deter-
mining unit 130, and a display panel 140.

[0033] The display panel 140 includes a plurality of pixels,
and each of the plurality of pixels displays one of a plurality
of colors including, but not limited to, red, green, and blue
colors.

[0034] The pixels may display one of red, green, and blue
colors, and the pixel displaying the red color, the pixel dis-
playing the green color, and the pixel displaying the blue
color may be repeatedly disposed. Also, a user may perceive
a light combined of at least one of the red, green, and blue
color lights displayed via adjacent pixels.

[0035] Also, each of the plurality of pixels includes an
organic light-emitting device. When a data signal of a maxi-
mum gradation level is applied to the pixels configured to
display the red, green, and blue colors, the organic light-
emitting devices included in the pixels may emit light of red,
green, and blue colors having the highest gradation level,
which may be mixed to produce white light.

[0036] When a data signal of a high gradation level is
applied to the pixels displaying red and green colors, and a
data signal of a low gradation level is applied to a pixel
displaying a blue color, the organic light-emitting devices
included in the pixels may emit red color light and green color
light having a high gradation level and blue color light having
alow gradation level, which may be mixed to produce yellow-
based light.

[0037] The gamma data generating unit 110 is configured
to generate gamma data corresponding to received RGB data.
The gamma data generating unit 110 receives pieces of RGB
data with respect to each of the three primary colors, red,
green, and blue, and converts the pieces of RGB data into
gamma data with respect to each of the three primary colors
based on each piece of RGB data.

[0038] The gamma data may be understood as data that
includes luminance information of each color. Gamma data or
gamma level may be converted into its corresponding lumi-
nance according to a gamma curve, and its corresponding
luminance may vary according to a gamma value of the
gamma curve.

[0039] Forexample, the RGB data may be data of a total of
24 bits, and each piece of 8-bit data may be RGB data of ared,
green, or blue color. The gamma data generating unit 110
converts each piece of 8-bit data corresponding to red, green,
and blue colors into gamma data including luminance infor-
mation of each color.

[0040] The correction rate calculating unit 120 is config-
ured to calculate a luminance correction rate of each pixel
based on gamma data corresponding to each pixel.

[0041] Animage displayed via the display panel 140 of the
organic light-emitting display device 100 is displayed via a



US 2016/0133194 Al

plurality of pixels that display one of red, green, and blue
colors, and the luminance of a color displayed on a particular
pixel may be brighter or darker than the luminance intended
by the input data according to luminance of colors displayed
on peripheral pixels.

[0042] Luminance of colors displayed on peripheral pixels
may correspond to an average luminance of all the pixels that
form one frame. According to whether emission luminance of
the particular pixel is higher or lower than the luminance of
colors displayed on peripheral pixels, the luminance of the
particular pixel may be displayed brighter or darker than the
luminance intended to be displayed, that is, a target lumi-
nance.

[0043] Therefore, in the pixel displaying brighter lumi-
nance than the target luminance, the luminance may be cor-
rected by reducing the luminance thereof, and in the pixel
displaying darker luminance than the target luminance, the
luminance may be corrected by increasing the luminance
thereof.

[0044] The correction rate calculating unit 120 calculates a
luminance correction rate for luminance correction, and the
luminance correction rate corresponds to the target lumi-
nance for the luminance correction.

[0045] For example, different luminance correction rates
may be applied to pixels that emit light having higher lumi-
nance than the average luminance of all the pixels, instead of
applying an identical luminance correction rate thereto. That
is, the luminance correction rate may be understood as a value
dependent upon a target luminance of each individual pixel.

[0046] The correction value determining unit 130 deter-
mines a luminance correction value of a color displayed on
each of the plurality of pixels. The correction value determin-
ing unit 130 receives gamma data, which corresponds to the
individual pixel that the luminance is to be corrected, and the
luminance correction rate calculated by the correction rate
calculating unit 120, and is configured to determine a correc-
tion value corresponding to the received gamma data and the
received luminance correction rate.

[0047] The gamma data is generated by the gamma data
generating unit 110 that receives RGB data, and the plurality
of pixels emit light of a luminance corresponding to the
gamma data according to a gamma curve used by the organic
light-emitting display device 100. Thus, the gamma data may
be understood as a concept corresponding to luminance.

[0048] The correction value determining unit 130 deter-
mines a correction value corresponding to the gamma data
which corresponds to the individual pixel and the luminance
correction rate, and is configured to provide the plurality of
pixels with corrected RGB data based on the gamma data with
the correction value reflected.

[0049] FIGS. 2 and 3 are graphs showing a luminance
increase rate of an individual pixel with respect to an average
luminance of the entire panel according to a gamma level.

[0050] FIG. 2 shows a luminance increase rate of the indi-
vidual pixel according to a difference between the luminance
of an individual pixel and an average luminance of all the
pixels. Referring to FIG. 2, the horizontal axis denotes a
difference between the luminance of an individual pixel and
an average luminance of all the pixels (luminance of an indi-
vidual pixel—average luminance of all the pixels), and the
vertical axis denotes a luminance increase rate. Here, the
luminance of the individual pixel and the average luminance
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of all the pixels may be obtained from a target luminance of
each pixel induced from gamma data generated by the gamma
data generating unit 110.

[0051] A gamma level is a value which has the meaning
substantially same as the gamma data, and as gamma data and
a display luminance correspond to each other, the gamma
level and the display luminance corresponds to each other.
Thus, the luminance of an individual pixel corresponds to a
gamma level of the individual pixel, and an average lumi-
nance of all the pixels corresponds to an average gamma level
of all the pixels.

[0052] The graph of FIG. 2 shows exemplary luminance
increase rate according to a gamma level 0 (GND-0) and a
gamma level 192 (GND-192), wherein the gamma level of 0
indicates the lowest luminance ofa color of light emitted from
a pixel, and the gamma level of 255 indicates the highest
luminance, when driven in 8-bit-color. Here, a gamma level
of 192 (GND-192) denotes a gamma level of light having a
luminance of 50% when the maximum luminance is assumed
to be 100%. For example, in a display panel having a maxi-
mum luminance of 300 nit, a gamma level of 192 represents
a gamma level of light having luminance of 150 nit.

[0053] Referring to the graph of FIG. 2, when a gamma
level is 0 (GND-0), and a difference between the luminance of
an individual pixel and an average luminance of all the pixels
is =10%, that is, when luminance corresponding to gamma
data applied to the individual pixel is lower than the average
luminance of all the pixels by 10%, the corresponding pixel
displays a light having a luminance 10% less than the lumi-
nance of a color originally intended to be displayed.

[0054] Also, when a gamma level is 192 (GND-192), and a
difference between a luminance of an individual pixel and the
average luminance of all the pixels is 10%, that is, when
luminance corresponding to gamma data applied to the indi-
vidual pixel is higher than the average luminance of all the
pixels by 10%, the corresponding pixel displays a light having
a luminance 3% brighter than the luminance of a color origi-
nally intended to be displayed.

[0055] For both of the gamma level 0 and 192, when there
is no difference between the luminance of an individual pixel
and an average luminance of all the pixels, a variation in
luminance of the actually displayed color is substantially
small.

[0056] Referring to the graph of FIG. 2, a display lumi-
nance of an individual pixel may vary depending on the
difference between the display luminance of the individual
luminance and the average luminance of all the pixels, and a
degree of difference in the display luminance has a tendency
to increase according to an increase in the difference between
the display luminance of the individual luminance and the
average luminance of all the pixels. Such tendency indicates
that the emission luminance of the individual pixel may not be
controlled as intended, and therefore, color error and lumi-
nance error may be caused. Thus, the luminance may be
corrected by increasing or decreasing.

[0057] FIG. 3 is a graph showing an increase and decrease
of an actual display luminance according to a difference
between a luminance of an individual pixel and an average
luminance of all the pixels.

[0058] The plotted graphs illustrated in FIG. 3 respectively
indicate a luminance increase rate at luminance of 75%, 50%,
and 25% when the maximum luminance of an individual
pixel 1s assumed to be 100%.
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[0059] Like the graph illustrated in FIG. 2, in the graph of
FIG. 3, the horizontal axis denotes a difference between the
luminance of an individual pixel and an average luminance of
all the pixels (luminance of an individual pixel—average
luminance of all the pixels), and the vertical axis denotes a
luminance increase rate in FIG. 3.

[0060] Also, as described with reference to FIG. 2, the
higher the difference between a luminance of the individual
pixel and the average luminance of all the pixels (that is, as an
emission luminance of an individual pixel is higher than the
average luminance of all the pixels), the higher is the lumi-
nance of the individual pixel than the luminance originally
intended to be displayed. Such tendency may also be seen in
the graph of FIG. 3. Furthermore, referring to the graph of
FIG. 3, the luminance increase rate varies more sensitively
with respect to a change in the difference between the lumi-
nance of an individual pixel and the average luminance of all
the pixels as the target luminance decreases.

[0061] When the target luminance is 75%, a luminance
increase rate according to the increase in the difference
between the luminance of an individual pixel and the average
luminance of all the pixels is relatively small. However, when
the target luminance is 25%, a luminance increase rate with
respect to the same difference between the luminance of an
individual pixel and the average luminance of all the pixels is
greater than when the target luminance is 75%. Thus, the
target luminance of the individual pixel may be considered
when determining the correction value for emission for the
individual pixel at the target luminance.

[0062] FIG. 4 is a graph showing a function of approxi-
mated gradient of luminance according to one or more exem-
plary embodiments.

[0063] The graph illustrated in FIG. 4 shows actual values
and approximated (modeled) values of gradient of luminance
according to an emission luminance (a target luminance) of
pixel.

[0064] Referring to FIG. 4, as the target luminance
increases, the gradient of luminance (actual luminance varia-
tion rate) has a tendency to decrease. The organic light-emit-
ting display device and the display method thereof according
to the exemplary embodiments may consider such gradient in
the correction of luminance.

[0065] As described with reference to FIG. 2, the lumi-
nance increase rate has a tendency to be approximately pro-
portional to the difference between the luminance of the
individual pixel and the average luminance of all the pixels.
Thus, a luminance correction value for the individual pixel
may be derived as Equation 1 below.

Y=4,xX (1]

[0066] Here,Y denotes the correction value, A, denotes a
luminance correction rate, and X denotes a difference
between the gamma data of the corresponding pixel and aver-
age gamma data of all the pixels.

[0067] The correction rate A, corresponds to a gradient of
the graph illustrated in FIG. 2. Referring to FIG. 3, since the
gradient of luminance according to pixel luminance has a
tendency to decrease according to an increase of lTuminance of
an individual pixel, the correction rate A, which is the gra-
dient of luminance, may be approximated as a linear function
expressed in Equation 2 below.

A1=4xZ+B 2]
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[0068] Here, A, denotes the correction rate, A, denotes a
gradient, 7 denotes a gamma data of the corresponding pixel,
and B denotes an offset.

[0069] As described above, the gamma data of a pixel cor-
responds to emission luminance of the pixel, and thus, when
the gradient A, and the offset value B are given in Equation 2,
the correction rate A, may be calculated.

[0070] A change of the gradient of luminance according to
emission luminance, illustrated in the graph illustrated in
FIG. 4, may be approximated as a linear function having a
gradient of about -0.2 and an offset of about 0.49. Therefore,
the correction rate A | may be calculated by using gamma data
7 of the individual pixel.

[0071] For example, when the target luminance of pixels is
75%, the correction rate A; may be calculated as:
Al1=-0.2%0.75+0.49=0.34, and therefore, the correction
value Y may be determined by substituting the above correc-
tion rate A, into Equation 1.

[0072] Referring back to Equation 1, the correction value
determining unit 130 may determine a luminance correction
value Y based on the correction rate A, calculated by the
correction rate calculating unit 120 and a difference between
the average gamma data of all the pixels and gamma data of a
corresponding pixel X.

[0073] The correction value determining unit 130 may
receive gamma data applied to all pixels included in the
display panel 140 in orderto obtain average gamma data of all
the pixels (or average luminance of all the pixels).

[0074] The gradient A, and the offset B of the linear func-
tion used in calculating the correction rate A, may each be a
uniform value regardless of colors displayed by the plurality
of pixels, and may also be different according to the color
displayed by the plurality of pixels. As a gradient of an actual
display luminance according to emission luminance of an
individual pixel may be different according to the displayed
colors, an accuracy of luminance correction may be increased
by using different gradients A, and different offsets B accord-
ing to the displayed colors.

[0075] However, a uniform gradient A, and a uniform off-
set B may be used regardless of the displayed color types
considering the complexity of hardware structure.

[0076] The correction value determining unit 130 needs the
correction rate A;, gamma data of a pixel, the luminance of
which is to be corrected, and average gamma data of all the
pixels (average luminance of all the pixels) in order to deter-
mine the luminance correction value Y of the pixel to be
corrected.

[0077] Thecorrection rate calculating unit 120 may receive
and store gamma data that is applied to each of the plurality of
pixels, calculate average gamma data of all the pixels based
on the received gamma data, and provide the correction value
determining unit 130 with gamma data of the pixel to be
corrected and the average gamma data of all the pixels.
[0078] Also, the correction rate calculating unit 120 may
further include a memory device to store the gamma data
applied to each of the plurality of pixels every frame.

[0079] FIGS. 5 and 6 are schematic structural diagrams
illustrating an organic light-emitting display device 100'
according to one or more exerplary embodiments.

[0080] The organic light-emitting display device 100" illus-
trated in FIG. 5 further includes a data driver 150, compared
to the organic light-emitting display device 100 illustrated in
FIG. 1. The data driver 150 is configured to provide the
display panel 140 with corrected RGB data corresponding to
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correction gamma data to which correction values are
applied, wherein the cotrection values respectively corre-
spond to a plurality of pixels included in the display panel
140.

[0081] Referring to FIG. 6, the display panel 140 includes a
plurality of pixels PX arranged in a matrix at locations where
scan lines SL1 to SLn arranged in rows and data lines DL1 to
DLm arranged in columns cross each other. Each of the
plurality of pixels PX may receive a scan signal and a data
signal from the scan lines SL1 to SLn and the data lines DL.1
to DLm, respectively.

[0082] As illustrated in FIG. 6, the display panel 140 may
be a light-emitting diode panel that operates by receiving an
emission signal EM, a driving voltage ELVDD, and a ground
voltage ELVSS.

[0083] The data driver 150 may receive correction gamma
data from the correction value determining unit 130, and
supply a data signal corresponding to corrected RGB data to
the pixels PX through the data lines DL1 to DLM in response
to a data control signal.

[0084] A scan driver 160 receives a scan control signal to
generate a scan signal. Also, the scan driver 160 may supply
the generated scan signal to the pixels PX through the scan
lines SL1 to SLn. The pixels PX may be sequentially selected
row-by-row according to the scan signal to supply a data
signal.

[0085] Inexemplary embodiments, the gamma data gener-
ating unit 110, the correction rate calculating unit 120, the
correction value determining unit 130, the data driver 150, the
scan driver 160, and/or one or more components thereof, may
be implemented via one or more general purpose and/or spe-
cial purpose components, such as one or more discrete cit-
cuits, digital signal processing chips, integrated circuits,
application specific integrated circuits, microprocessors, pro-
cessors, programmable arrays, field programmable arrays,
instruction set processors, and/or the like.

[0086] According to exemplary embodiments, the features,
functions, processes, etc., described herein may be imple-
mented via software, hardware (e.g., general processor, digi-
tal signal processing (DSP) chip, an application specific inte-
grated circuit (ASIC), field programmable gate arrays
(FPGAs), etc.), firmware, or a combination thereof. In this
manner, the gamma data generating unit 110, the correction
rate calculating unit 120, the correction value determining
unit 130, the data driver 150, the scan driver 160, and/or one
or more components thereof may include or otherwise be
associated with one or more memories (not shown) including
code (e.g., instructions) configured to cause the gamma data
generating unit 110, the correction rate calculating unit 120,
the correction value determining unit 130, the data driver 150,
the scan driver 160, and/or one or more components thereof to
perform one or more of the features, functions, processes,
etc., described herein.

[0087] The memories may be any medium that participates
in providing code to the one or more software, hardware,
and/or firmware components for execution. Such memories
may be implemented in any suitable form, including, but not
limited to, non-volatile media, volatile media, and transmis-
sion media. Non-volatile media include, for example, optical
or magnetic disks. Volatile media include dynamic memory.
Transmission media include coaxial cables, copper wire and
fiber optics. Transmission media can also take the form of
acoustic, optical, or electromagnetic waves. Common forms
of computer-readable media include, for example, a floppy
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disk, a flexible disk, hard disk, magnetic tape, any other
magnetic medium, a compact disk-read only memory (CD-
ROM), a rewriteable compact disk (CDRW), a digital video
disk (DVD), a rewriteable DVD (DVD-RW), any other opti-
cal medium, punch cards, paper tape, optical mark sheets, any
other physical medium with patterns of holes or other opti-
cally recognizable indicia, a random-access memory (RAM),
a programmable read only memory (PROM), and erasable
programmable read only memory (EPROM), a FLASH-
EPROM, any other memory chip or cartridge, a carrier wave,
or any other medium from which information may be read by,
for example, a controller/processor.

[0088] FIG. 7 is a flowchart of a display method according
to one or more exemplary embodiments.

[0089] According to the display method of the present
exemplary embodiment, a display panel that includes a plu-
rality of pixels including an organic light-emitting device is
used, and the plurality of pixels each display one of a plurality
of colors including, but not limited to, red, green, and blue
colors. The method includes: receiving RGB data (S110),
generating gamma data from the received RGB data (S120);
calculating a luminance correction rate of each of the plural-
ity of pixels based on the gamma data of each of the plurality
of pixels (S130); determining a luminance correction value of
acolordisplayed on each of the plurality of pixels (S140); and
providing corrected RGB data, wherein the luminance cor-
rection value is applied to the corrected RGB data (S150).
[0090] In the calculating a luminance correction rate
(5130), the luminance correction rate may be calculated by
taking into account the colors respectively displayed by the
plurality of pixels.

[0091] The correction rate may be calculated by using a
linear function having different gradients and different offsets
according to colors respectively displayed by the plurality of
pixels, or a linear function having the same gradient and the
same offset regardless of colors.

[0092] For example, in operation S130, the luminance cor-
rection rate may be calculated by using Equation 3 below.

A,=4,xZ+B [3]

[0093] Here, A, denotes a correction rate, A, denotes a
gradient, Z denotes gamma data of a corresponding pixel, and
B denotes an offset.

[0094] In operation S140 of determining a luminance cot-
rection value, the luminance correction value may be deter-
mined based on the correction rate calculated in operation
S130 and a difference between average gamma data of all the
pixels and gamma data of a corresponding pixel. For example,
the luminance correction value may be determined by using
Equation 4 below.

Y=4,xX [4]

[0095] Here, Y denotes a correction value, A, denotes a
correction rate, and X denotes a difference between gamma
data of a corresponding pixel and average gamma data of all
the pixels.

[0096] FIG. 8 is a graph showing a luminance correction
effectaccording to an organic light-emitting display device or
a display method according to one or more exemplary
embodiments.

[0097] The graph illustrated in FIG. 8 shows each correc-
tion accuracy when a luminance of an individual pixel is
considered, and when the luminance of the individual pixel is
not considered.
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[0098] In the graph of FIG. 8, the horizontal axis denotes a
difference obtained by subtracting an average luminance of
all the pixels from a luminance of an individual pixel (Obj-
panel value), and the vertical axis denotes a difference (error)
between a target emission luminance and an actual luminance
in percentage. The graph of FIG. 8 shows an example where
75% luminance is intended in a pixel that displays a red color,
with respect to a maximum luminance of 100%.

[0099] Referring to the graph illustrated in FIG. 8, when the
luminance of an individual pixel is taken into account, the
actual emission luminance may be closer to the target emis-
sion luminance compared to when the luminance of the indi-
vidual pixel is not taken into account.

[0100] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:

1. An organic light-emitting display device comprising:

adisplay panel comprising a plurality of pixels, each of the
plurality of pixels comprising an organic light-emitting
device configured to emit colored light;

a gamma data generating unit configured to generate
gamma data corresponding to received RGB data;

acorrection rate calculating unit configured to determine a
luminance correction rate of each of the plurality of
pixels based on the gamma data respectively corre-
sponding to the plurality of pixels; and

a correction value determining unit configured to deter-
mine a luminance correction value of a color displayed
via each of the plurality of pixels.

2. The organic light-emitting display device of claim 1,
wherein the correction rate calculating unit is configured to
determine the luminance correction rate according to the
color displayed via each of the plurality of pixels.

3. The organic light-emitting display device of claim 1,
wherein the correction value determining unitis configured to
determine a luminance correction value based on the lumi-
nance correction rate determined via the correction rate cal-
culating unit and a difference between average gamma data of
the plurality of pixels and gamma data of a corresponding
pixel.

4. The organic light-emitting display device of claim 2,
wherein the correction rate calculating unit is configured to
determine the luminance correction rate according to a linear
function dependent upon different gradients and different
offsets according to the color displayed via the plurality of
pixels.

5. The organic light-emitting display device of claim 4,
wherein the correction rate calculating unit is configured to
determine the luminance correction rate according to the
following equation:

A =AXZ4B,
wherein A, denotes aluminance correctionrate, A, denotes

a gradient, Z denotes gamma data of a corresponding
pixel, and B denotes an offset.

6. The organic light-emitting display device of claim 3,
where the correction value determining unit is configured to
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determine the correction value according to the following
equation:

Y=4,xX,

whereinY denotes a correction value, A, denotes a luminance
correction rate, and X denotes a difference between gamma
data of a corresponding pixel and average gamma data of the
plurality of pixels.

7. The organic light-emitting display device of claim 1,

further comprising:

a data driver configured to provide the display panel with
corrected RGB data corresponding to correction gamma
data,

wherein a correction value corresponding to each of the
plurality of pixels is applied to the correction gamma
data.

8. The organic light-emitting display device of claim 1,

wherein the correction rate calculating unit is configured to:
receive and store the gamma data applied to each of the
plurality of pixels;

determine average gamma data of the plurality of pixels
based on the received gamma data; and

provide the correction value determining unit with gamma
data of the pixel to be corrected and the average gamma
data of the plurality of pixels.

9. A method comprising:

receiving RGB data associated with driving a display panel
comprising a plurality of pixels, the plurality of pixels
respectively comprising an organic light-emitting
device configured to emit colored light;

generating gamma data corresponding to the RGB data;

determining a luminance correction rate for each pixel of
the plurality of pixels based on the gamma data respec-
tively corresponding to the plurality of pixels; and

determining a luminance correction value of a color dis-
played via each of the plurality of pixels; and

providing corrected RGB data corresponding to correction
gamma data to a pixel corresponding to the corrected
RGB data,

wherein the luminance correction value is applied to the
correction gamma data.

10. The method of claim 9, wherein determining the lumi-

nance correction rate comprises:

determining the luminance correction rate based on a color
displayed via each of the plurality of pixels.

11. The method of claim 9, wherein determining the lumi-

nance correction value comprises:

determining the luminance correction value based on the
luminance correction rate and a difference between
average gamma data of the plurality of pixels and
gamma data of a corresponding pixel.

12. The display method of claim 10, wherein determining

the luminance correction rate comprises:

determining the correction rate according to a linear func-
tion dependent upon different gradients and different
offsets according to a color displayed via each of the
plurality of pixels.

13. The method of claim 10, wherein determining the lumi-

nance correction rate comprises:

determining the luminance correction rate according to the
following equation:

A=A x7+B,

wherein A | denotes a luminance correctionrate, A, denotes
an gradient, 7 denotes gamma data of a corresponding
pixel, and B denotes an offset.
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14. The method of claim 12, wherein determining the lumi-
nance correction rate comprises:
determining the luminance correction rate according to the
following equation:

Y=4,xX,

wherein Y denotes a correction value, A; denotes a lumi-
nance correction rate, and X denotes a difference
between gamma data of a corresponding pixel and aver-
age gamma data of all the pixels.

15. The organic light-emitting display device of claim 1,
wherein the colored light corresponds to at least one of red,
green, and blue colored light.

16. The method of claim 9, wherein the colored light cor-
responds to at least one of red, green, and blue colored light.

# % % k&
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