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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korea Patent
Application No. 10-2016-0067304 filed on May 31, 2016,
which is incorporated by reference in its entirety for all
purposes as if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device,
and more particularly, an organic light emitting display and
a driving method thereof. Although the present disclosure is
suitable for a wide scope of applications, it is particularly
suitable for reducing degradation in a region where a highly
luminous still image pattern is displayed, so that the life span
of the display can be improved.

Description of the Background

[0003] An active matrix organic light emitting display
includes an organic light emitting Diodes (hereinafter,
abbreviated to “OLEDs”) capable of emitting light by itself
and has advantages of a fast response time, a high light
emitting efficiency, a high luminance, a wide viewing angle,
etc.

[0004] An OLED serving as a self-emitting element
includes an anode electrode, a cathode electrode, and an
organic compound layer formed between the anode elec-
trode and the cathode electrode. The organic compound
layer includes a hole injection layer HIL, a hole transport
layer HTL, a light emitting layer EML, an electron transport
layer ETL, and an electron injection layer EIL. When a
driving voltage is applied to the anode electrode and the
cathode electrode, holes passing through the hole transport
layer HTL and electrons passing through the electron trans-
port layer ETL move to the light emitting layer EML and
form excitons. As a result, the light emitting layer EML
generates visible light.

[0005] An organic light emitting display includes pixels
arranged in a matrix form thereon, each pixel including an
OLED, and adjusts luminance of the pixels according to a
grayscale level of video data. As illustrated in FIG. 1A, each
pixel includes a driving thin film transistor (TFT) DT
controlling a driving current flowing in the OLED, and a
switching unit SC programing a gate-source voltage (here-
inafter, referred to as “Vgs™) of the driving TFT DT. The
driving TFT DT generates a drain-source current (hereinaf-
ter, referred to as “Ids™ according to the programmed Vgs,
and supplies a current Ids to the OLED as a driving voltage.
A light emitting amount of the OLED depends on a driving
current.

[0006] To enable a driving current to flow in each pixel, an
electrode on one side of the driving TFT DT (for example,
a drain electrode) is connected to a high-potential pixel
power VDDEL, and a cathode electrode of the OLED is
connected to a low-potential pixel power VSSEL. For stable
operation of the driving TFT DT, the high-potential pixel
power VDDEL is set in a saturation region which is a region
in which the source-drain current Ids of the driving TFT DT
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is maintained at a constant level in the Vds-Ids plane, as
shown in FIG. 1B, regardless of the source-drain voltage
Vds of the driving TFT DT.

[0007] Electrical characteristics of the OLED and the
driving TFT are degraded as a driving time passes. If the
OLED is degraded, an operating point voltage (which is
indicated as Voled in FIG. 1A), at which the OLED is
capable of being turned on, is increased and a light emitting
efficiency is reduced. In addition, if the driving TFT is
degraded, a threshold voltage of the driving TFT is changed.
A level of degradation of an OLED and a level of degrada-
tion of a driving TFT may be different at each pixel.
Difference in degradation between pixels may result in
luminance deviation, which could possibly lead to an image
sticking phenomenon.

[0008] Degradation of the OLED and the driving TFT is
proportional to an accumulated emitting time and lumi-
nance. For example, a highly luminous still image pattern,
such as a broadcasting company logo shown in FIG. 2, is
displayed with high Iuminance at a specific location in an
image for a long time. Thus, pixels displaying the highly
luminous still image pattern become degraded, thereby
causing an afterimage to occur relatively fast, compared to
other pixels, and thus reducing the lifespan of a display.

SUMMARY

[0009] Accordingly, the present disclosure is directed to
an organic light emitting display and a driving method, that
substantially obviate one or more problems due to limita-
tions and disadvantages of the prior art. Additional features
and advantages of the disclosure will be set forth in the
description which follows and in part will be apparent from
the description, or may be learned by practice of the dis-
closure. The objectives and other advantages of the disclo-
sure will be realized and attained by the structure particu-
larly pointed out in the written description and claims hereof
as well as the appended drawings.

[0010] To achieve these and other advantages and in
accordance with the purpose of the present disclosure, as
embodied and broadly described, an organic light emitting
display includes a display panel having a plurality of pixels
arranged thereon; a degradation reduction circuit configured
to detect a highly luminous still image pattern by analyzing
input image data, and change a Correlated Color Tempera-
ture (CCT) of a vulnerable color having the shortest lifespan
in still image data corresponding to the highly luminous still
image pattern so as to modulate the input image data into a
degradation reduced data; and a display panel driving circuit
configured to provide an analog data voltage, corresponding
to the degradation reduced data, to pixels that display the
high luminance still image pattern.

[0011] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate aspects of the disclosure and together with the
description serve to explain the principles of the disclosure.
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[0013] In the drawings:

[0014] FIG. 1A is an equivalent circuit of a pixel included
in an organic light emitting display device.

[0015] FIG. 1B is a diagram illustrating respective oper-
ating characteristics curves of a driving thin film transistor
(TFT) and an organic light emitting Diode (OLED), each
included in the pixel shown in FIG. 1.

[0016] FIG. 2 is a diagram illustrating an image displayed
on an organic light emitting display device which includes
a logo region that is degraded relatively fast.

[0017] FIG. 3 is a block diagram illustrating an organic
light emitting display device according to an aspect of the
present disclosure.

[0018] FIG. 4 is a diagram illustrating a degradation
reduction circuit according to an aspect of the present
disclosure.

[0019] FIG. 5 is a diagram illustrating a degradation
reduction circuit according to another aspect of the present
disclosure.

[0020] FIG. 6 is a diagram illustrating a degradation
reduction circuit according to yet another aspect of the
present disclosure.

[0021] FIG. 7 is a diagram illustrating examples of change
in a correlated color temperature (CCT) due to degradation
reduction circuits shown in FIGS. 4 to 6.

[0022] FIG. 8 is a diagram illustrating a degradation
reduction circuit according to a further aspect of the present
disclosure.

[0023] FIG. 9 is a diagram illustrating an example of the
change in a CCT in each frame due to a dithering unit shown
in FIG. 8

[0024] FIG. 10 is a diagram illustrating an example of the
change in a CCT at each pixel due to a dithering unit shown
in FIG. 8.

DETAILED DESCRIPTION OF THE
ILLUSTRATED ASPECTS

[0025] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following aspects described with reference to the
accompanying drawings. The present disclosure may, how-
ever, be embodied in different forms and should not be
construed as limited to the aspects set forth herein. Rather,
these aspects are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the present disclosure to those skilled in the art. Further, the
present disclosure is only defined by scopes of claims.
[0026] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing aspects of the
present disclosure are merely an example, and thus, the
present disclosure is not limited to the illustrated details.
Like reference numerals refer to like elements throughout. In
the following description, when the detailed description of
the relevant known function or configuration is determined
to unnecessarily obscure the important point of the present
disclosure, the detailed description will be omitted. In a case
where ‘comprise’, ‘have’, and ‘include’ described in the
present specification are used, another part may be added
unless ‘only™ is used. The terms of a singular form may
include plural forms unless referred to the contrary.

[0027] In construing an element, the element is construed
as including an error range although there is no explicit
description.
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[0028] 1In description of aspects of the present disclosure,
when a relationship of two elements is described using
“on~", “above~", “below~", “next~", etc., this description
should be construed as one or more elements can be posi-
tioned between the two elements unless “directly” is used.
[0029] In description of aspects of the present disclosure,
when an element or layer is “on” a different element or layer,
this description should be construed in that another layer or
element is on the different element or positioned between the
two elements.

[0030] It will be understood that, although the terms
“first”, “second”, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0031] The same reference numerals denote the same
elements throughout the specification.

[0032] The size and thickness of each element in the
drawings are illustrated by way of example, and aspects of
the present disclosure are not limited thereto.

[0033] Features of various aspects of the present disclo-
sure may be partially or overall coupled to or combined with
each other, and may be variously inter-operated with each
other and driven technically as those skilled in the art can
sufficiently understand. The aspects of the present disclosure
may be carried out independently from each other, or may be
carried out together in co-dependent relationship.

[0034] Hereinafter, various aspects of the present disclo-
sure will be described in detail with reference to the accom-
panying drawings.

[0035] FIG. 3 is a block diagram illustrating an organic
light emitting display device according to an aspect of the
present disclosure.

[0036] Referring to FIGS. 1A and 1B in addition to FIG.
3, an organic light emitting display according to an aspect of
the present disclosure includes a display panel 10, a timing
controller 11, a display panel driving circuit 12 and 13, a
host system 14, and a degradation reduction circuit 20.
[0037] A plurality of data lines 15 and a plurality of gate
lines 16 cross each other on the display panel 10, and pixels
are arranged at each intersection in a matrix form to thereby
form a pixel array.

[0038] A pixel may be one of a first pixel implementing
Red Re, a second pixel for implementing Green Ge, and a
third pixel for implementing Blue Bc. Each pixel may be
connected to one of the data lines 15 and one of the gate lines
16. As illustrated in FIG. 1A, each pixel includes a driving
Thin Film Transistor (TFT) DT controlling a driving current
applied to an organic light emitting diode (OLED), and a
switching unit SC programing a gate-source voltage (here-
inafter, referred to as “Vgs”) of the driving TFT DT. The
driving TFT DT generates a drain-source current (hereinaf-
ter, referred to as “Ids”) according to the programmed Vgs,
and provides Ids to the OLED as a driving current. A
light-emitting amount of the OLED depends on the driving
current.

[0039] To enable a driving current to flow in each pixel, an
electrode of one side of the driving TFT DT (for example,
a drain electrode) is connected to a high-potential pixel
power VDDEL and a cathode electrode of the OLED is
connected to a low-potential pixel power VSSEL. For stable
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operation of the driving TFT DT, the high-potential pixel
power VDDEL may be set in a saturation region which is a
region in which the source-drain current Ids of the driving
TFT DT is maintained at a constant level in the Vds-Ids
plane, as shown in FIG. 1B, regardless of the source-drain
voltage Vds of the driving TFT DT.

[0040] TFTs of a pixel may be implemented as a P-type,
an N-type or a hybrid type. In addition, a semiconductor
layer of each TFT may be an amorphous silicon semicon-
ductor layer, a polysilicon semiconductor layer, or an oxide
semiconductor layer.

[0041] The degradation reduction circuit 20 is intended to
reduce an afterimage time by reducing degradation of a
region in which a highly luminous still image pattern is
displayed. The degradation reduction circuit 20 detects the
highly luminous still image pattern by analyzing image data
RGB which is input from the host system 14. The input
image data RGB includes red data R to be applied to the first
pixel, green data G to be applied to the second pixel, and
blue data B to be applied to the third pixel. Then, the
degradation reduction circuit 20 may modulate the input
image data RGB into degradation reduced data RmGmBm
by changing correlated color temperature (CCT) of a vul-
nerable color which has the shortest lifespan in still image
data corresponding to the highly luminous still image pat-
tern. Various aspects and detailed operations of the degra-
dation reduction circuit 20 will be described with reference
to FIGS. 4 to 10.

[0042] The timing controller 11 may provide the degra-
dation reduced data RmGmBm, which is received from the
degradation reduction circuit 20, to the data driving circuit
12 in various interface methods such as mni-LVDS.
[0043] The timing controller 11 receives a timing signal,
such as a vertical synchronization Vsync, a horizontal syn-
chronization signal Hsync, a data enable signal DE, and a
dot clock CLT, from the host system 14, and generates
control signals for controlling operation timing of the data
driving circuit 12 and the gate driving circuit 13. The control
signals include a gate timing control signal GDC for con-
trolling operation timing of the gate driving circuit 12, and
a source timing control signal DDC for controlling operation
timing of the data driving circuit 12.

[0044] The display panel driving circuit 12 and 13 pro-
vides an analog data voltage, corresponding to the degrada-
tion reduced data RmGmBm, to pixels which display the
highly luminous still image pattern. To this end, the display
panel driving circuit includes a data driving circuit 12 and a
gate driving circuit 13.

[0045] The data driving circuit 12 converts the degrada-
tion reduced data RmGmBm into an analog data voltage
based on a source timing control signal DDC, and provides
the data voltage to the data lines 15. The gate driving circuit
13 generates a gate signal based on the gate timing control
signal GDC, and provides the gate signal to the gate lines 16.
A switching unit SC of each pixel is turned on in response
to the gate signal to apply a data voltage, which is charged
in the data lines 15, to a gate electrode of the driving TFT
DT.

[0046] FIG. 4 illustrates a degradation reduction circuit
according to an aspect of the present disclosure.

[0047] Referring to FIG. 4, the degradation reduction
circuit 20 according to an aspect of the present disclosure
includes a still image extraction unit 21, a frame memory 22,
and a color temperature adjustment umit 23.
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[0048] The frame memory 22 stores input image data
RBG of one frame.

[0049] The still image extraction unit 21 extracts location
information of the highly luminous still image pattern by
analyzing image data, stored in the frame memory 22, using
a preset image analytical algorithm. The highly luminous
still image means a still image having not less than 25% of
the maximum luminance (100%) of the display panel 10 and
remains unchanged for 30 seconds or more.

[0050] Thehighly luminous still image pattern is an image
pattern that is displayed with high luminance at a specific
location in an image for a long time, and the highly luminous
still image pattern may be, for example, a broadcasting
company logo. However, the highly luminous still image
pattern is not limited to the broadcasting company logo, and
may be applied to other various still image patterns.
[0051] While maintaining luminance of a region in which
the highly luminous still image pattern is displayed, the
color temperature adjustment unit 23 reduces a luminance
ratio of a vulnerable color having the shortest lifespan in still
image data RGB of first to third colors Re, Ge, and Be
corresponding to the location information, so that a CCT of
the vulnerable color is reduced.

[0052] To this end, the color temperature adjustment unit
23 loads a preset luminance ratio matrix, and calculates a
white luminance ratio of a CCT (LR, LR, LRy), which is
a target to be changed, as shown in Equation 1 by multi-
plying an inverse luminance ratio matrix by sets of white
color coordinates X, Y, Z,, of a display.

Xk X¢ Xs KXw LRy [Equation 1]
In|| Yr Yo Yp ||%|Yw |=|LRs
Zp Lo Zp Zy LRp

[0053] Then, the color temperature adjustment unit 23
applies the still image data RGB of the first to third colors
Re, Ge, and Be to the color temperature conversion algo-
rithm as in Equation 2, so that a luminance ratio and a CCT
of a vulnerable color is reduced and a color temperature
conversion result R'G'B' is detected. The color temperature
adjustment unit 23 outputs the color temperature conversion
result R'GB' as degradation reduced data RmGmBm. In
Equation 2, LRz, [Rgr, and LRy, indicate a preset
default white luminance ratio of CCTs with respect to a
display, and LRz¢r, LR 7y, LR indicate a while lumi-
nance ratio of a CCT to a target value to be changed.

R Xp-LRrpy Xc LRep; Xs-LRgp [Equation 2]
¢ | = m[ Yy LRrpy Yo-LRopy Ys-LRsp) ||x
):4 Zp - LRrpy Zg-LRgpy Zp-LRpp)
Xp -LRR(T) X¢ 'LRG(T) Xp 'LRB(T) R
Ye-LRray Yo-LRar) Ys-LRey [x| G
Zx LRy Zg-LRamy 7Zs- LRy | | B
[0054] As such, while maintaining luminance of a region

in which a highly luminous still image pattern (for example,
a logo pattern) is displayed, the color temperature adjust-
ment unit 23 reduces a luminance ratio of a vulnerable color,
so that a CCT of the vulnerable color is reduced. As shown



US 2017/0345378 Al

in Table 1, the afterimage time improvement rate increases
if a luminance ratio and a CCT of a vulnerable color are
reduced.

TABLE 1
Luminance of CCT 9200K 8166K 7300K 6570K
Logo Color 0.285 0293 0301 0311
Coordinates 0.294  0.305 0318 0332
100% Afterimage Time 0.0% 8.6% 169% 254%
Improvement
RAte

[0055] As such, while maintaining luminance of a still
image pattern region, the degradation reduction circuit 20
according to an aspect of the present disclosure relatively
reduces luminance of a vulnerable color to thereby change
a CCT, so that degradation in a highly luminous still image
pattern such as a logo is reduced. For example, in the case
where Blue has a relatively short lifespan at a CCT of 9200K
as shown in (1) of FIG. 7, the degradation reduction circuit
20 according to an aspect of the present disclosure reduces
a CCT of Blue to 8166K, 7300K, or 6570K, while main-
taining luminance of a logo pattern, so that the afterimage
time of Blue is reduced.

[0056] FIG. 5 illustrates a degradation reduction circuit
according to another aspect of the present disclosure.

[0057] Referring to FIG. 5, a degradation reduction circuit
20 according to another aspect of the present disclosure
includes a still image extraction unit 21, a frame memory 22,
and a luminance adjustment unit 24.

[0058] The frame memory 22 stores input image data
RGB of one frame.

[0059] The still image extraction unit 21 extracts location
information of the highly luminous still image pattern by
analyzing image data, stored in the frame memory 22, using
a preset image analytical algorithm. The highly luminous
still image pattern is an image pattern that is displayed with
high luminance at a specific location in an image for a long
time, and the highly luminous still image pattern may be, for
example, a broadcasting company logo. However, the highly
luminous still image pattern is not limited to the broadcast-
ing company logo, and may be applied to other various still
image patterns.

[0060] The luminance adjustment unit 24 reduces lumi-
nance of a vulnerable color which has the shortest lifespan
in still image data of the first to third color Re, Ge, and Be
corresponding to the location information, so that a CCT of
the vulnerable color is reduced. To this end, the luminance
adjustment unit 24 modulates the still image data of the first
to third color Re¢, Ge, and Be based on a luminance reduction
rate (), which is preset for the vulnerable color, to output
degradation reduced data RmGmBm.

[0061] As such, the degradation reduction circuit 20
according to another aspect of the present disclosure reduces
luminance of the vulnerable color, thereby reducing degra-
dation of a highly luminous still image pattern such as a
logo. For example, in the case where Blue is vulnerable at
a CCT of 9200K as shown in (2) of FIG. 7, the degradation
reduction circuit 20 according to another aspect of the
present disclosure sequentially reduces luminance of Blue
approximately to 80%. As a result, the CCT of Blue may be
indirectly reduced to 8166K, 7300K, or 6570K, and thus, the
afterimage time of Blue may be reduced.
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[0062] FIG. 6 illustrates a degradation reduction circuit
according to yet another aspect of the present disclosure.

[0063] Referring to FIG. 6, a degradation reduction circuit
20 according to yet another aspect of the present disclosure
includes a still image extraction unit 21, a frame memory 22,
a color temperature adjustment unit 23, and a luminance
adjustment unit 24.

[0064] The frame memory 22 stores input image data
RBG of one frame.

[0065] The still image extraction unit 21 extracts location
information of the highly luminous still image pattern by
analyzing image data, stored in the frame memory 22, using
a preset image analytical algorithm. The highly luminous
still image pattern is an image pattern that is displayed with
high luminance at a specific location in an image for a long
time, and the highly luminous still image pattern may be, for
example, a broadcasting company logo. However, the highly
luminous still image pattern is not limited to the broadcast-
ing company logo, and may be applied to other various still
image patterns.

[0066] While maintaining luminance of a region in which
the highly luminous still image pattern is displayed, the
color temperature adjustment unit 23 reduces a CCT of a
vulnerable color which has the shortest lifespan in still
image data RGB of first to third colors Re, Ge, and Be
corresponding to the location information. In this manner,
the color temperature adjustment unit 23 primarily reduces
the CCT of the vulnerable color and output intermediate
modulated data R'G'B'. To this end, the color temperature
adjustment unit 23 may operate as described above with
reference to Equation 1, Equation 2, and Table 1.

[0067] The luminance adjustment unit 24 reduces lumi-
nance of a vulnerable color in a still image data of first to
third colors Re, Ge, and Be corresponding to the location
information within the intermediate modulated data R'G'B',
so that the CCT of the vulnerable color is secondarily
reduced. To this end, the luminance adjustment unit 24
modulates the still image data of the first to third colors Re,
Gec, and Be based on a luminance reduction ratio (), which
is preset for a still image pattern region, so that degradation
reduced data RmGmBm is output as final modulated data.

[0068] Table 2 shows the change in a luminance ratio and
luminance of Blue, which is a vulnerable color, in a still
image pattern region (for example, a logo pattern region),
and a resulting afterimage time improvement rate. As shown
in Table 2, the afterimage time improvement rate increases
if a CCT and luminance of a logo are all reduced according
to a luminance ratio of a vulnerable color (Blue).

TABLE 2

CCT Blue 100% 90% 80% T0%
Luminance of 100% 99% 97% 96%
Logo

9200K Afterlmage 0.0% 13.2% 29.3% 49.2%
Time
Improvement
Rate

8166K AfterImage 3.9% 16.7% 32.1% 50.9%
Time
Improvement
Rate
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TABLE 2-continued

7300K AfterImage 8.2% 20.5% 35.0%
Time

Improvement

Rate

AfterImage 13.1% 24.8% 38.4%
Time

Improvement

Rate

52.4%

6570K 54.3%

[0069] By reducing a luminance ratio and luminance of a
vulnerable color, the degradation reduction circuit 20
according to the third aspect of the present disclosure
reduces degradation in a highly luminous still image pattern,
such as a logo, more efficiently. For example, in the case
where Blue is vulnerable at a CCT of 9200K as shown in (3)
of FIG. 7, the degradation reduction circuit 20 according to
the third aspect of the present disclosure sequentially
reduces luminance of Blue approximately to 80% and
directly reduces the CCT of Blue to 8166K, 7300K, or
6570K, and thus, the afterimage time of Blue may be
reduced more efficiently.

[0070] FIG. 8 illustrates a degradation reduction circuit
according to a further aspect of the present disclosure. FIG.
9 illustrates an example of the change in a CCT in each
frame due to a dithering unit shown in FIG. 8. FIG. 10 shows
an example of the change in a CCT at each pixel due to the
dithering unit shown in FIG. 8.

[0071] Referring to FIG. 8, the degradation reduction
circuit 20 according to the fourth aspect of the present
disclosure includes a still image extraction unit 21, a frame
memory 22, a color temperature adjustment unit 23, a
luminance adjustment unit 24, and a dithering unit 25.
[0072] The frame memory 22 stores input image data
RBG of one frame.

[0073] The still image extraction unit 21 extracts location
information of the highly luminous still image pattern by
analyzing image data, stored in the frame memory 22, using
a preset image analytical algorithm. The highly luminous
still image pattern is an image pattern that is displayed with
high luminance at a specific location in an image for a long
time, and the highly luminous still image pattern may be, for
example, a broadcasting company logo. However, the highly
luminous still image pattern is not limited to the broadcast-
ing company logo, and may be applied to other various still
image patterns.

[0074] While maintaining luminance of a region in which
a highly luminous still image pattern is displayed, the color
temperature adjustment unit 23 reduces a CCT of a vulner-
able color which has the shortest lifespan in still image data
RGB of first to third colors Re, Ge, and Be corresponding to
the location information. In this manner the color tempera-
ture adjustment unit 23 primarily reduces the CCT of the
vulnerable color and outputs an intermediate modulated data
R'G'B'. To this end, the color temperature adjustment unit 23
may operate as described above with reference to Equation
1, Equation 2, and Table 1.

[0075] The luminance adjustment unit 2 further reduces
luminance of a vulnerable color in still image data of the first
to third colors Re, Ge, and Be corresponding to the location
information 4 within the intermediate modulated data
R'G'B), so that a CCT of the vulnerable color is secondarily
reduced. To this end, the luminance adjustment unit 23
outputs a second intermediate modulated data R"G"B" by
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modulating the still image data of the first to third colors Re,
Ge, and Be based on a luminance reduction ratio () which
is preset for a still image pattern region.

[0076] The dithering unit 25 complementarily changes a
degree of adjustment of the CCT and a degree of adjustment
of the luminance within the second intermediate modulated
data R"G"B" at specific intervals, and outputs degradation
reduced data RmGmBm as final modulated data. The dith-
ering unit 25 temporally distributes a degree of adjustment
of the CCT and a degree of adjustment of the luminance, so
that the equal luminance of a vulnerable color may be
perceived and therefore flickering may be prevented.

[0077] For example, as illustrated in FIG. 9, the dithering
unit 25 may increase a CCT of a vulnerable color in
odd-numbered frames (the n” frame and the n+2” frame) to
8166K and reduce luminance of the vulnerable color to 95%,
while reducing a CCT of the vulnerable color in even-
numbered frames (the n+1” frame and the n+3” frame) to
6570K and increasing luminance of the vulnerable color to
100%. In doing so, the equal luminance of a vulnerable color
may be perceived.

[0078] Meanwhile, the dithering unit 25 further comple-
mentarily changes a degree of adjustment of the CCT and a
degree of adjustment of the luminance at specific locations
within the temporally-distributed second intermediate
modulated data R"G"B", and outputs degradation reduced
data RmGmBm as final modulated data. The dithering umt
25 spatially distributes a degree of adjustment of the CCT
and a degree of adjustment of the luminance, so that the
equal luminance of a vulnerable color may be perceived and
thus flickering may be prevented more efficiently.

[0079] Forexample, as illustrated in FIG. 10, the dithering
unit 25 may increase a CCT of a vulnerable color at a first
pixel P in in odd-numbered frames (the n” frame and the
n+2” frame) to 8166K and reduce luminance of the vulner-
able color to 95%, while reducing a CCT of the vulnerable
color at a second pixel P2 neighboring the first pixel P to
6270K and increasing luminance of the vulnerable color to
100%. On contrary, as illustrated in FIG. 10, the dithering
unit 25 may reduce a CCT of a vulnerable color at a first
pixel P in even-numbered frames (the n+1? frame and the
n+3” frame) to 6570K and increases luminance of the
vulnerable color to 100%, while increasing a CCT of a
vulnerable color at a second pixel P2 to 8166K and reducing
luminance of the vulnerable color to 95%.

[0080] As described above, the present disclosure detects
a highly luminous still image pattern by analyzing input
image data, and changes a CCT of a vulnerable color having
the shortest lifespan in still image data corresponding to the
highly luminous still image pattern, so that degradation in a
region in which the highly luminous still image pattern is
displayed may be reduced and therefore the afterimage time
may be reduced.

[0081] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosure. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.
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What is claimed is:

1. An organic light emitting display comprising:

a display panel;

a degradation reduction circuit configured to detect a still
image pattern by analyzing input image data, and
change a correlated color temperature (CCT) of a
vulnerable color having the shortest lifespan in still
image data corresponding to pixels displaying the still
image pattern so as to modulate the input image data
into a degradation reduced data; and

a display panel driving circuit configured to provide an
analog data voltage, corresponding to the degradation
reduced data, to the pixels that display the high lumi-
nance still image pattern.

2. The organic light emitting display of claim 1, wherein

the degradation reduction circuit comprises:

a frame memory configured to store the input image data;

a still image extraction unit configured to extract location
information of the still image pattern by analyzing the
input image data stored in the frame memory; and

a color temperature adjustment unit configured to, while
maintaining luminance of a region in which the still
image pattern is displayed, reduce a luminance ratio of
the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is reduced.

3. The organic light emitting display of claim 1, wherein

the degradation reduction circuit comprises:

a frame memory configured to store the input image data;

a still image extraction unit configured to extract location
information of the still image pattern by analyzing the
input image data stored in the frame memory; and

a luminance adjustment unit configured to reduce lumi-
nance of the vulnerable color in still image data of first
to third colors corresponding to the location informa-
tion, so that a CCT of the vulnerable color is reduced.

4. The organic light emitting display of claim 1, wherein

the degradation reduction circuit comprises:

a frame memory configured to store the input image data;

a still image extraction unit configured to extract location
information of the highly luminous still image pattern
by analyzing the input image data stored in the frame
memory;

a color temperature adjustment unit configured to, while
maintaining luminance of a region in which the still
image pattern is displayed, reduce a luminance ratio of
the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is reduced; and

a luminance adjustment unit configured to additionally
reduce luminance of the vulnerable color in the still
image data of the first to third color corresponding to
the location information within intermediate modulated
data, in which the CCT of the vulnerable color is
reduced, so that the CCT of the vulnerable color is
additionally reduced.

5. The organic light emitting display of claim 1, wherein

the degradation reduction circuit comprises:

a frame memory configured to store the input image data;

a still image extraction unit configured to extract location
information of the still image pattern by analyzing the
input image data stored in the frame memory;

a color temperature adjustment unit configured to, while
mainlining luminance of a region in which the still
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image pattern is displayed, reduce a luminance ratio of
the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is reduced;

a luminance adjustment unit configured to further reduce
luminance of the vulnerable color in the still image data
of the first to third colors corresponding to the location
information within first intermediate modulated data, in
which the CCT of the vulnerable color is reduced, so
that the CCT of the vulnerable color is additionally
reduced; and

a dithering unit configured to complementarily change, at
specific intervals, a degree of adjustment of the CCT
and a degree of adjustment of the luminance within
second intermediate modulated data in which the CCT
of the vulnerable color is additionally reduced.

6. The organic light emitting display of claim 5, wherein
the dithering unit further complementarily changes the
degree of adjustment of the CCT and the degree of adjust-
ment of the luminance at specific locations.

7. A driving method of an organic light emitting display
having a plurality of pixels arranged thereon, the method
comprising:

modulating input image data into a degradation reduced
data by detecting a still image pattern through analysis
the input image data and changing a Correlated Color
Temperature (CCT) of a vulnerable color having the
shortest lifespan in still image data corresponding to the
still image pattern; and

providing an analog data voltage, corresponding to the
degradation reduced data, to pixels that display the still
image pattern.

8. The driving method of claim 7, wherein the modulating
of the still image data into the degradation reduction circuit
comprises:

storing the input image data in a frame memory;

extracting location information of the still image pattern
by analyzing the input image data stored in the frame
memory; and

while maintaining luminance of a region in which the still
image pattern is displayed, reducing a luminance ratio
of the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is reduced.

9. The driving method of claim 7, wherein the modulating
of the still image data into the degradation reduction circuit
comprises:

storing the input image data in a frame memory;

extracting location information of the still image pattern
by analyzing image data stored in the frame memory;
and

reducing luminance of the vulnerable color in still image
data of first to third colors corresponding to the location
information, so that a CCT of the vulnerable color is
reduced.

10. The driving method of claim 7, wherein the modu-
lating of the still image data into the degradation reduction
circuit comprises:

storing the input image data in a frame memory;

extracting location information of the still image pattern
by analyzing image data stored in the frame memory;
and

while maintaining luminance of a region in which the still
image pattern is displayed, reducing a luminance ratio
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of the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is reduced; and

further reducing luminance of the vulnerable color in still
image data of first to third colors corresponding to the
location information within intermediate modulated
data in which the CCT of the vulnerable color is
reduced. so that the CCT of the vulnerable color is
additionally reduced.

11. The driving method of claim 7, wherein the modulat-
ing of the still image data into the degradation reduction
circuit comprises:

storing the input image data in a frame memory;

extracting location information of the still image pattern
by analyzing the input image data stored in the frame
memory;

while maintaining luminance of a region in which the still
image pattern is displayed, reducing a luminance ratio
of the vulnerable color in still image data of first to third
colors corresponding to the location information, so
that a CCT of the vulnerable color is primarily reduced;

further reducing luminance of the vulnerable color in still
image data of first to third colors corresponding to the
location information within first intermediate modu-
lated data in which the CCT of the vulnerable color is
reduced. so that the CCT of the vulnerable color is
additionally reduced; and

complementarily changing, at specific intervals, a degree
of adjustment of the CCT and a degree of adjustment of
the luminance within second intermediate modulated
data in which the CCT of the vulnerable color is
additionally reduced.

12. The driving method of claim 11, further comprising:

complementarily changing the degree of adjustment of the
CCT and the degree of adjustment of the luminance at
specific locations.

13. An organic light emitting display comprising:

a display panel;

a degradation reduction circuit generating a degradation
reduced data, wherein the degradation reduced data is
generated by analyzing input image data and reference
image data, determining location information of a still
image pattern having a vulnerable color of the shortest
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life span, adjusting a correlated color temperature of the
vulnerable color in still image data corresponding to
pixels displaying the still image pattern, and modulat-
ing the input image data into a degradation reduced
data; and

a display panel driving circuit providing an analog data

voltage corresponding to the degradation reduced data
to the pixels displaying the still image pattern.

14. The organic light emitting display of claim 13,
wherein the input image data is modulated by reducing a
luminance ratio of the vulnerable color in the still image data
of first to third colors corresponding to the location infor-
mation with maintaining an overall luminance of the pixel
where the still image pattern displayed.

15. The organic light emitting display of claim 13,
wherein the input image data is modulated by reducing
luminance of the vulnerable color in the still image data of
first to third colors corresponding to the location informa-
tion.

16. The organic light emitting display of claim 13,
wherein the input image data is modulated by reducing a
luminance ratio of the vulnerable color in the still image data
of first to third colors corresponding to the location infor-
mation with maintaining an overall luminance of the pixel
where the still image pattern displayed, and further reducing
luminance of the vulnerable color in the still image data of
first to third colors corresponding to the location information
within intermediate modulated data.

17. The organic light emitting display of claim 13,
wherein the input image data is modulated by reducing a
luminance ratio of the vulnerable color in the still image data
of first to third colors corresponding to the location infor-
mation with maintaining an overall luminance of the pixel
where the still image pattern displayed, reducing luminance
of the vulnerable color in the still image data of first to third
colors corresponding to the location information within
intermediate modulated data, and complementarily chang-
ing, at specific intervals, a degree of adjustment of the
correlated color temperature and a degree of adjustment of
the luminance within second intermediate modulated data in
which the correlated color temperature of the vulnerable
color is additionally reduced.
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