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7) ABSTRACT

An organic light emitting display can include a display panel
including pixels, a degradation sensing circuit to sense a
threshold voltage of organic light emitting diodes (OLEDs) in
the pixels and calculate an average degradation value based
on the sensed threshold voltage of the OLEDs, a compensa-
tion target adjustor to adjust a compensation target based on
the average degradation value, when the average degradation
value is reduced by a previously determined reference value,
and a data modulator to add and subtract a luminance com-
pensation value determined depending on the adjusted com-
pensation target to and from input digital video data and
modulate the input digital video data. Also, each time the
average degradation value is reduced by the previously deter-
mined reference value, the compensation target adjustor
reduces stepwise the compensation target in conformity with
changes in the average degradation value, and a stepwise
adjustment width of the compensation target is non-uniform.
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ORGANIC LIGHT EMITTING DISPLAY AND
DEGRADATION COMPENSATION METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of co-pending U.S.
patent application Ser. No. 13/679,595 filed on Nov. 16,2012,
which claims the benefit of Korean Patent Application No.
10-2011-0131217 filed on Dec. 8, 2011. The contents of all of
these applications are hereby incorporated by reference as
fully set forth herein in their entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] Embodiments of the invention relate to an organic
light emitting display, and more particularly to an organic
light emitting display and a degradation compensation
method thereof capable of compensating for degradation of
an organic light emitting diode.

[0004] 2. Discussion of the Related Art

[0005] An organic light emitting display, which has been
considered as the next generation display, includes a self-
emitting element capable of emitting light by itself, and thus
has advantages including a fast response time, a high light
emitting efficiency, a high luminance, a wide viewing angle,
etc.

[0006] The organic light emitting display includes an
organic light emitting diode (hereinafter, abbreviated to
“OLED”) serving as the self-emitting element. The OLED
includes an anode electrode, a cathode electrode, and an
organic compound layer formed between the anode electrode
and the cathode electrode. The organic compound layer
includes a hole injection layer, a hole transport layer, a light
emitting layer, an electron transport layer, and an electron
injection layer. When a driving voltage is applied to the anode
electrode and the cathode electrode, holes passing through the
hole transport layer and electrons passing through the elec-
tron transport layer move to the light emitting layer to form
excitons. As a result, the light emitting layer generates visible
light.

[0007] In the organic light emitting display, pixels each
including the OLED are arranged in a matrix form, and
brightness of the pixels is controlled based on a gray level of
video data. The organic light emitting display is mainly clas-
sified into a passive matrix organic light emitting display and
an active matrix organic light emitting display using thin film
transistors (TFTs) as a switching element. The active matrix
organic light emitting display selectively turns on the TFT
serving as the active element to select the pixel and holds the
light emission of the pixel using a hold voltage of a storage
capacitor.

[0008] There are several factors which reduce the lumi-
nance uniformity between the pixels in the organic light emit-
ting display. A deviation between electrical characteristics of
driving TFTs of the pixels, a deviation between cell driving
voltages of the pixels, a degradation deviation between the
OLED:s of the pixels, etc. have been known as the factors. The
degradation deviation between the OLEDs of the pixels is
generated because the pixels each have a different degrada-
tion speed based on the same usage time. The degradation
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deviation between the OLEDs leads to an image sticking
phenomenon, thereby reducing image quality of the organic
light emitting display.

[0009] To compensate for a luminance reduction resulting
from the degradation of the OLED, a technology which
applies a uniform programming current to the OLED to
thereby sense a threshold voltage ofthe OLED and differently
adjusts video data for the light emission of the OLED based
on the sensed threshold voltage, has been known. As the
degradation of the OLED deepens, the sensed threshold volt-
age increases and an output luminance is reduced. Therefore,
a related art technology sets a compensation target for the
luminance compensation and modulates the video data based
on the sensed threshold voltage, thereby adjusting the output
luminance in conformity with the compensation target.
[0010] However, as shown in FIG. 1, in the related art
technology, the compensation target is set to an ideal lumi-
nanceofan OLED, which is hardly used (i.e., has not yet been
degraded), and the degraded pixels are compensated for their
luminances based on the compensation target. Therefore, as
usage time of the OLED passed, a luminance gap between the
compensation target and a luminance to be compensated
gradually increases. Hence, in the related art technology, as
usage time of the OLED passed, power consumption required
to compensate for the degradation of the OLED gradually
increases. InFIG. 1, ‘Best Pixel” indicates a pixel showing the
ideal luminance, and Worst Pixel” indicates a pixel which is
degraded and is subject to compensation as usage time of the
OLED passed.

[0011] Furthermore, in the related art technology, because
the compensation target is set to the ideal luminance, the
luminance gap between the compensation target and the lumi-
nance subject to compensation gradually increases as usage
time of the OLED passed. Hence, a compensation error
increases. One factor generating the compensation error is an
IR drop resulting from a resistance difference ofa cell driving
voltage supply line based on its location. As the compensation
error increases, a luminance balance and a color balance of a
display image of the organic light emitting display may not be
kept.

SUMMARY OF THE INVENTION

[0012] Embodiments of the invention provide an organic
light emitting display and a degradation compensation
method thereof capable of reducing power consumption
required to compensate for degradation of an organic light
emitting diode and minimizing a compensation error.

[0013] In one aspect, there is an organic light emitting
display including a display panel configured to display an
image, the display panel including a plurality of pixels, a
degradation sensing circuit configured to sense a threshold
voltage of organic light emitting diodes included in the pixels
and calculate an average degradation value defined by an
average luminance value due to the degradation based on the
sensed threshold voltage of the organic light emitting diodes,
a compensation target adjustor configured to adjust a com-
pensation target, which is a criterion of the luminance com-
pensation, based on the average degradation value, each time
the average degradation value is reduced by a previously
determined reference value, and a data modulator configured
to add and subtract a luminance compensation value deter-
mined depending on the adjusted compensation target to and
from input digital video data and modulate the input digital
video data.
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[0014] Each time the average degradation value is reduced
by the previously determined reference value, the compensa-
tion target adjustor reduces stepwise the compensation target
in conformity with changes in the average degradation value.

[0015] A stepwise adjustment width of the compensation
target may be uniform or non-uniform.

[0016] The stepwise adjustment width of the compensation
target may gradually increase in conformity with changes in
the average degradation value.

[0017] The compensation target adjustor includes a plural-
ity of lookup tables, in which different compensation target
values and luminance compensation values based on the dif-
ferent compensation target values are previously stored. The
compensation target adjustor selects one of the plurality of
lookup tables in conformity with changes in the average deg-
radation value to change stepwise the compensation target.

[0018] The compensation target adjustor includes a plural-
ity of numerical algorisms, which are previously set so as to
determine different compensation target values based on the
average degradation value and luminance compensation val-
ues based on the different compensation target values. The
compensation target adjustor selects one of the plurality of
numerical algorisms in conformity with changes in the aver-
age degradation value to change stepwise the compensation
target.

[0019] The plurality of numerical algorisms may be deter-
mined by a functional equation to adopt one of average deg-
radation coefficients, which are previously set depending on
the average degradation value, as an offset value.

[0020] The compensation target adjustor includes a lookup
table, in which a reference luminance compensation value is
previously stored, and an offset adjustor which adjusts an
offset value of the reference luminance compensation value
output from the lookup table to change the compensation
target.

[0021] The offset adjustor adds one of average degradation
coefficients, which are previously set depending on the aver-
age degradation value, to the reference luminance compen-
sation value to adjust the offset value of the reference lumi-
nance compensation value.

[0022] The offset adjustor additionally adds one of degra-
dation weighting coefficients, which are previously set
depending on the average degradation value, to the reference
luminance compensation value to adjust the offset value of
the reference luminance compensation value.

[0023] In another aspect, there is a degradation compensa-
tion method of an organic light emitting display including a
display panel, which includes a plurality of pixels and dis-
plays an image, the degradation compensation method
including sensing a threshold voltage of organic light emit-
ting diodes included in the pixels and calculating an average
degradation value defined by an average luminance value due
to the degradation based on the sensed threshold voltage of
the organic light emitting diodes, adjusting a compensation
target, which is a criterion of the luminance compensation,
based on the average degradation value, each time the average
degradation value is reduced by a previously determined ref-
erence value, and adding and subtracting a luminance com-
pensation value determined depending on the adjusted com-
pensation target to and from input digital video data and
modulating the input digital video data.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0025] FIG. 1 is a graph showing a related art degradation
compensation method of an organic light emitting display;
[0026] FIG. 2 illustrates an organic light emitting display
according to an example embodiment of the invention;
[0027] FIG. 3 illustrates a configuration of a degradation
compensation circuit shown in FIG. 2;

[0028] FIG. 4 is a graph showing stepwise adjustment of a
compensation target depending on a degradation degree;
[0029] FIGS.5 and 6illustrate a first example of a compen-
sation target adjustor;

[0030] FIGS. 7 and 8 illustrate a second example of a com-
pensation target adjustor;

[0031] FIGS. 9 and 10 illustrate a third example of a com-
pensation target adjustor;

[0032] FIGS. 11 and 12 illustrate a fourth example of a
compensation target adjustor; and

[0033] FIG. 13 illustrates a degradation compensation
method of an organic light emitting display according to an
example embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. It will be paid attention that
detailed description of known arts will be omitted if it is
determined that the arts can mislead the embodiments of the
invention.

[0035] Example embodiments of the invention will be
described with reference to FIGS. 2 to 13.

[0036] FIG. 2 illustrates an organic light emitting display
according to an example embodiment of the invention.
[0037] As shown in FIG. 2, an organic light emitting dis-
play according to an example embodiment of the invention
includes a display panel 10 including pixels P which are
arranged in a matrix form, a data driving circuit 12 for driving
data lines 16, a gate driving circuit 13 for driving gate line
groups 17, a timing controller 11 for controlling operations of
the driving circuits 12 and 13, a degradation sensing circuit 14
for sensing degradation of an organic light emitting diode
(hereinafter, abbreviated to “OLED”) included in each of the
pixels P, and a degradation compensation circuit 15 which
modulates input digital video data and compensates for a
luminance reduction resulting from the degradation of the
OLED:s.

[0038] The display panel 10 includes the plurality of data
lines 16, the plurality of gate line groups 17 crossing the data
lines 16, and the plurality of pixels P respectively positioned
at crossings of the data lines 16 and the gate line groups 17.
Each of'the plurality of gate line groups 17 may include a scan
pulse supply line for the supply of a scan pulse, an emission
pulse supply line for the supply of an emission pulse, and a
sensing pulse supply line for the supply of a sensing pulse.
Each gate line group 17 may further include an initialization
line for supplying an initialization voltage based on a struc-
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ture of a pixel circuit. Each pixel P is connected to the data
driving circuit 12 through the data lines 16 and is connected to
the gate driving circuit 13 through the gate line groups 17.
[0039] Each pixel P may include an OLED, a driving thin
film transistor (TFT) for controlling an amount of driving
current flowing in the OLED based on a data voltage, at least
one switching TFT, a storage capacitor, etc. The pixel P may
have any known structure as long as it can sense a threshold
voltage AVsen of the OLED. For example, the pixel P may be
designed to have the same structure as a pixel disclosed in
detail in Korean Patent Application Nos. 10-2009-0113974
(Nov. 24, 2009), 10-2009-0113979 (Nov. 24, 2009), and
10-2009-0123190 (Dec. 11, 2009) corresponding to the
present applicant, and which are hereby incorporated by ref-
erence in their entirety.

[0040] The timing controller 11 receives timing signals
such as a vertical sync signal Vsync, a horizontal sync signal
Hsync, a dot clock DCLK, and a data enable DE from a
system board (not shown) and generates a source control
signal SDC for controlling operation timing of the data driv-
ing circuit 12 and a gate control signal GDC for controlling
operation timing of the gate driving circuit 13 based on the
timing signals Vsyne, Hsyne, DCLK, and DE.

[0041] Thetiming controller 11 receives digital modulation
data RmGmBm for the degradation compensation from the
degradation compensation circuit 15 and arranges the digital
modulation data RmGmBm in conformity with the display
panel 10. The timing controller 11 supplies the arranged
digital modulation data RmGmBm to the data driving circuit
12. The timing controller 11 produces programming data to
be applied to the pixels P in a degradation sensing period of
the OLEDs of the pixels P and supplies the programming data
to the data driving circuit 12. The programming data to be
applied to the pixels P may be selected as a value suitable to
sense the threshold voltage AVsen of the OLEDs.

[0042] The timing controller 11 may separately set an
image display period, in which a display image is imple-
mented in a state where the OLED is compensated for its
degradation deviation through the data modulation, and a
degradation sensing period, in which the threshold voltage
AVsen of the OLEDs is sensed. The degradation sensing
period may be set to at least one frame period synchronized
with on-timing of a driving power source or at least one frame
period synchronized with off-timing of the driving power
source. The degradation sensing period may be set to a ver-
tical blank period between every two image display periods.
The timing controller 11 may differently control operations
of the data driving circuit 12 and the gate driving circuit 13 in
the image display period and the degradation sensing period.
[0043] During the image display period, the data driving
circuit 12 converts the digital modulation data RmGmBm
into the data voltage under the control of the timing controller
11 and supplies the data voltage to the data lines 16. During
the degradation sensing period, the data driving circuit 12
converts the programming data received from the timing con-
troller 11 into a programming voltage under the control of the
timing controller 11 and supplies the programming voltage to
the data lines 16.

[0044] The gate driving circuit 13 includes a shift register
and a level shifter and generates the scan pulse, the sensing
pulse, and the emission pulse under the control of the timing
controller 11. The scan pulse is applied to the scan pulse
supply line, the emission pulse is applied to the emission
pulse supply line, and the sensing pulse is applied to the
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sensing pulse supply line. The shift register constituting the
gate driving circuit 13 may be directly formed on the display
panel 10 in a Gate In Panel (GIP) manner.

[0045] The degradation sensing circuit 14 senses the
threshold voltage AVsen of the OLEDs of the pixels P. The
degradation sensing circuit 14 operates in the degradation
sensing period under the control of the timing controller 11.
The degradation sensing circuit 14 may use a sensing method
disclosed in detail in Korean Patent Application Nos.
10-2009-0113974 (Nov. 24, 2009), 10-2009-0113979 (Nov.
24, 2009), and 10-2009-0123190 (Dec. 11, 2009) corre-
sponding to the present applicant, and which are hereby
incorporated by reference in their entirety. The degradation
sensing circuit 14 calculates an average luminance value
(hereinafter referred to as “average degradation value”) AAvg
due to the degradation based on the threshold voltage AVsen
of the OLEDs obtained by a sensing operation. The average
degradation value AAvg is an luminance index indicating a
degradation degree throughout the entire area of the display
panel 10. As usage time passed (i.e., as the degradation of the
OLED deepens), the average degradation value AAvg
decreases.

[0046] The degradation compensation circuit 15 receives
the average degradation value AAvg from the degradation
sensing circuit 14. Each time the average degradation value
AAvg is reduced by a previously determined reference value,
the degradation compensation circuit 15 adjusts a compensa-
tion target, which is a criterion of the luminance compensa-
tion, based on the average degradation value AAvg. The deg-
radation compensation circuit 15 modulates input digital
video data RGB based on the adjusted compensation target to
produce the digital modulation data RmGmBm. The degra-
dation compensation circuit 15 may be embedded in the tim-
ing controller 11.

[0047] FIG. 3 illustrates a configuration of the degradation
compensation circuit 15 shown in FIG. 2. FIG. 4 is a graph
showing stepwise adjustment of a compensation target
depending on a degradation degree.

[0048] As shows in FIG. 3, the degradation compensation
circuit 15 includes a compensation target adjustor 151 which
adjusts the compensation target based on the average degra-
dation value AAvg, and a data modulator 152 which modu-
lates the input digital video data RGB based on the adjusted
compensation target.

[0049] As shown in FIG. 4, each time the average degrada-
tion value AAvg is reduced by the previously determined
reference value, the compensation target adjustor 151 reduces
stepwise the compensation target in conformity with changes
in the average degradation value AAvg, thereby reducing a
luminance gap between the compensation target and a lumi-
nance subject to compensation. Because the average degra-
dation value AAvg is defined by the average luminance value
due to the degradation, the average degradation value AAvg is
continuously reduced as usage time passed. FIG. 4 illustrates
that the reference value is 5%, for example. The reference
value may be set to other values. Furthermore, a stepwise
adjustment width of the compensation target may be uniform
or not-uniform. FIGS. 6, 8, and 10 illustrate that the stepwise
adjustment width of the compensation target is uniform. It is
a matter of course that a downward adjustment width of the
compensation target in FIGS. 6, 8, and 10 may be not-uni-
form. FIG. 12 illustrates that the stepwise adjustment width of
the compensation target gradually increases as the degrada-
tion of the OLED deepens. It is a matter of course that a
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downward adjustment width of the compensation target in
FIG. 12 may be differently set.

[0050] The compensation target adjustor 151 adjusts the
compensation target depending on the degradation degree to
reduce the luminance gap between the compensation target
and the luminance subject to compensation. Hence, the com-
pensation target adjustor 151 may minimize a compensation
error and may improve a compensation performance without
breaking a luminance balance and a color balance. The com-
pensation target adjustor 151 may reduce power consumption
required in the degradation compensation by adjusting the
compensation target depending on the degradation degree
and reducing an entire luminance of the screen of the display
panel 10.

[0051] The data modulator 152 adds and subtracts a lumi-
nance compensation value determined depending on the
adjusted compensation target to and from the input digital
video data RGB to thereby produce the digital modulation
data RmGmBm. A pixel having a luminance higher than the
compensation target through the data modulation operation
represents the luminance lower than an original luminance of
the pixel, and a pixel having a luminance lower than the
compensation target through the data modulation operation
represents the luminance higher than an original luminance of
the pixel. Hence, the luminance difference between the pixels
is reduced.

[0052] FIGS. 5 and 6 illustrate a first example of the com-
pensation target adjustor 151.

[0053] As shown in FIG. 5, the compensation target adjus-
tor 151 according to the first example may include a plurality
oflookup tables LUT#1 to LUT#N, whichare previously set.
Different compensation target values and luminance compen-
sation values based on the different compensation target val-
ues are previously stored in the lookup tables LUT# 1 to
LUT#N. The compensation target adjustor 151 selects one of
the lookup tables LUT# 1 to LUT# N based on the average
degradation value AAvg received from the degradation sens-
ing circuit 14 and changes stepwise the compensation target
based on the average degradation value AAvg.

[0054] For example, as shown in FIG. 6, the compensation
target adjustor 151 selects the first lookup table LUT# 1 when
the average degradation value AAvg is 100%, selects the
second lookup table LUT# 2 when the average degradation
value AAvg is 95%, and selects the third lookup table LUT#
3 when the average degradation value AAvg is 90%. In other
words, the compensation target adjustor 151 selects the dif-
ferent lookup table each time the average degradation value
AAvg is reduced by the reference value (for example, 5%).
[0055] The compensation target and the luminance com-
pensation value are determined depending on the selected
lookup table. The data modulator 152 adds and subtracts the
luminance compensation value determined by the selected
lookup table to and from the input digital video data RGB.
[0056] FIGS. 7 and 8 illustrate a second example of the
compensation target adjustor 151.

[0057] As shown in FIG. 7, the compensation target adjus-
tor 151 according to the second example may include a plu-
rality of numerical algorisms L1, 1.2, L3, . . . which are
previously set. The numerical algorisms L1, 1.2, L3, . . .
determine different compensation target values and lumi-
nance compensation values based on the different compen-
sation target values depending on the average degradation
value AAvg. For this, the numerical algorisms L1, 1.2, L3, ..
. may be determined by a functional equation to adopt one of
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average degradation coefficients b, b', b", . . ., which are
previously set depending on the average degradation value
AAvg, as an offset value. The stepwise adjustment width of
the compensation target depends on the offset value, and thus
is determined depending on how the average degradation
coefficients b, b', b", . . . are set. In FIG. 7, ‘a’ indicates a
compensation coefficient, and ‘x” indicates a degradation
value based on the threshold voltage AVsen of the OLED:s.
FIG. 7 illustrates that each of the numerical algorisms 1.1, 1.2,
L3,...isdefined by a linear function. However, the numerical
algorisms 1.1,1.2, 1.3, .. . are not limited thereto. The numeri-
cal algorisms L1, [.2, L3, . . . may extend to an nth order
function of “x’, where nis a positive integer equal to or greater
than 2. The compensation target adjustor 151 selects one of
the numerical algorisms [L1,1.2, L3, .. . based on the average
degradation value AAvg received from the degradation sens-
ing circuit 14 and changes stepwise the compensation target
based on the average degradation value AAvg.

[0058] For example, as shown in FIG. 8, the compensation
target adjustor 151 selects the first numerical algorism L1
when the average degradation value AAvg is 100%, selects
the second numerical algorism 1.2 when the average degra-
dation value AAvg is 95%, and selects the third numerical
algorism L3 when the average degradation value AAvg is
90%. In other words, the compensation target adjustor 151
selects the different numerical algorism each time the average
degradation value AAvg is reduced by the reference value (for
example, 5%).

[0059] The compensation target and the luminance com-
pensation value are determined depending on the selected
numerical algorisms. The data modulator 152 adds and sub-
tracts the luminance compensation value determined by the
selected numerical algorisms to and from the input digital
video data RGB.

[0060] FIGS. 9 and 10 illustrate a third example of the
compensation target adjustor 151.

[0061] As shown in FIG. 9, the compensation target adjus-
tor 151 according to the third example may include one
lookup table, in which a reference luminance compensation
value is previously stored, and an offset adjustor which
adjusts an offset value of an output (i.e., the reference lumi-
nance compensation value) of the lookup table to change the
compensation target. As shown in FIG. 10, the offset adjustor
adds one of the average degradation coefficients b, b', b", . ..
, which are previously set depending on the average degrada-
tion value AAvg, to the reference luminance compensation
value output from the lookup table, thereby adjusting the
offset value of the reference luminance compensation value.
The stepwise adjustment width of the compensation target
depends on the offset value, and thus is determined depending
on how the average degradation coefficients b, b', b", . . . are
set. The compensation target adjustor 151 adjusts the offset
value of the reference luminance compensation value based
on the average degradation value AAvg received from the
degradation sensing circuit 14, thereby changing stepwise the
compensation target based on the average degradation value
AAvg.

[0062] Forexample, as shown in FIG. 10, when the average
degradation value AAvg is 100%, the compensation target
adjustor 151 adds the first average degradation coefficient b to
the offset value of the output (i.e., the reference luminance
compensation value) of the lookup table. When the average
degradation value AAvg is 95%, the compensation target
adjustor 151 adds the second average degradation coefficient
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b'to the offset value of the reference luminance compensation
value of the lookup table. When the average degradation
value AAvg is 90%, the compensation target adjustor 151
adds the third average degradation coefficient b" to the offset
value of the reference luminance compensation value of the
lookup table. In other words, the compensation target adjustor
151 changes the average degradation coefficient added to the
output (i.e., the reference luminance compensation value) of
the lookup table each time the average degradation value
AAvg is reduced by the reference value (for example, 5%).
[0063] When the average degradation coefficient is added
to the output (i.e., the reference luminance compensation
value) of the lookup table, the compensation target and a final
luminance compensation value are determined. The data
modulator 152 adds and subtracts the determined final lumi-
nance compensation value to and from the input digital video
data RGB.

[0064] FIGS. 11 and 12 illustrate a fourth example of the
compensation target adjustor 151.

[0065] The compensation target adjustor 151 according to
the fourth example is different from the compensation target
adjustor 151 according to the third example in a function of
the offset adjustor. An offset adjustor according to the fourth
example adjusts the offset value of the reference luminance
compensation value of the lookup table using the average
degradation coefficients b, b', b", . . . and degradation weight-
ing coefficients d, d', d", thereby gradually increasing the
stepwise adjustment width of the compensation target as the
degradation deepens.

[0066] More specifically, as shown in FIG. 11, the compen-
sation target adjustor 151 according to the fourth example
may include one lookup table, in which a reference luminance
compensation value is previously stored, and an offset adjus-
tor which adjusts an offset value of an output (i.e., the refer-
ence luminance compensation value) of the lookup table to
change the compensation target. As shown in FIG. 12, the
offset adjustor adds one of the average degradation coeffi-
cientsb,b',b", ..., whichare previously set depending on the
average degradation value AAvg, and one of the degradation
weighting coefficients d, d', d", . . . to the reference luminance
compensation value output from the lookup table, thereby
adjusting the offset value of the reference luminance com-
pensation value. As the degradation deepens, the stepwise
adjustment width of the compensation target may gradually
increase because the degradation weighting coefficients d, d',
d", . . . are additionally added to the offset value of the
reference luminance compensation value. The compensation
target adjustor 151 adjusts the offset value of the reference
luminance compensation value based on the average degra-
dation value AAvg received from the degradation sensing
circuit 14, thereby changing stepwise the compensation target
based on the average degradation value AAvg.

[0067] Forexample, as shown in FIG. 12, when the average
degradation value AAvg is 100%, the compensation target
adjustor 151 adds the first average degradation coefficient b
and the first degradation weighting coefficient d to the offset
value of the output (i.e., the reference luminance compensa-
tion value) of the lookup table. When the average degradation
value AAvg is 95%, the compensation target adjustor 151
adds the second average degradation coefficient b' and the
second degradation weighting coefficient d' to the offset value
of the reference luminance compensation value of the lookup
table. When the average degradation value AAvg is 90%, the
compensation target adjustor 151 adds the third average deg-
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radation coefficient b" and the third degradation weighting
coefficient d" to the offset value of the reference luminance
compensation value of the lookup table. In other words, the
compensation target adjustor 151 changes the average degra-
dation coefficient and the degradation weighting coefficient
added to the output (i.e., the reference luminance compensa-
tion value) of the lookup table each time the average degra-
dation value AAvg is reduced by the reference value (for
example, 5%).

[0068] When the average degradation coefficient and the
degradation weighting coefficient are added to the output
(i.e., the reference luminance compensation value) of the
lookup table, the compensation target and a final luminance
compensation value are determined. The data modulator 152
adds and subtracts the determined final luminance compen-
sation value to and from the input digital video data RGB.
[0069] FIG. 13 illustrates a degradation compensation
method of the organic light emitting display according to the
embodiment of the invention.

[0070] Asshownin FIG. 13, the degradation compensation
method of the organic light emitting display according to the
embodiment of the invention senses the threshold voltage
AVsen of the OLEDs included in the pixels in step S10.
[0071] The degradation compensation method calculates
the average degradation value AAvg, which is defined by the
average luminance value due to the degradation, based on the
threshold voltage AVsen of the OLEDs obtained by a sensing
operation in step S20.

[0072] The degradation compensation method decides
whether or not the average degradation value AAvg is reduced
by a previously determined reference value in step S30. Each
time the average degradation value AAvg is reduced by the
previously determined reference value as the result of a deci-
sion, the degradation conpensation method adjusts the com-
pensation target, which is a criterion of the luminance com-
pensation, based on the average degradation value AAvg in
step S40.

[0073] The degradation compensation method adds and
subtracts the luminance compensation value determined by
the adjusted compensation target to and from the input digital
video data to modulate the input digital video data in step S50.
[0074] As described above, the organic light emitting dis-
play and the degradation compensation method thereof
according to the embodiment of the invention adjusts the
compensation target depending on the degradation degree of
the OLEDs of the pixels to thereby reduce the luminance gap
between the compensation target and the luminance subject
to compensation. Hence, the compensation error is mini-
mized, and the compensation performance may be improved
without breaking the luminance balance and the color bal-
ance. Furthermore, the organic light emitting display and the
degradation compensation method thereof according to the
embodiment of the invention adjusts the compensation target
depending on the degradation degree of the OLED:s to thereby
reduce the entire luminance of the screen of the display panel.
Hence, the power consumption required to compensate for
the degradation of the OLEDs may be reduced.

[0075] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
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subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. An organic light emitting display comprising:

adisplay panel configured to display an image, the display
panel including a plurality of pixels;

a degradation sensing circuit configured to sense a thresh-
old voltage of organic light emitting diodes included in
the pixels and calculate an average degradation value
defined by an average luminance value due to the deg-
radation based on the sensed threshold voltage of the
organic light emitting diodes;

a compensation target adjustor configured to adjust a com-
pensation target, which is a criterion of the luminance
compensation, based on the average degradation value,
each time the average degradation value is reduced by a
previously determined reference value; and

a data modulator configured to add and subtract a lumi-
nance compensation value determined depending on the
adjusted compensation target to and from input digital
video data and modulate the input digital video data,

wherein each time the average degradation valueis reduced
by the previously determined reference value, the com-
pensation target adjustor reduces stepwise the compen-
sation target in conformity with changes in the average
degradation value, and

wherein a stepwise adjustment width of the compensation
target is non-uniform.

2. The organic light emitting display of claim 1, wherein
the stepwise adjustment width of the compensation target
gradually increases in conformity with changes in the average
degradation value.

3. An organic light emitting display comprising:

adisplay panel configured to display an image, the display
panel including a plurality of pixels;

a degradation sensing circuit configured to sense a thresh-
old voltage of organic light emitting diodes included in
the pixels and calculate an average degradation value
defined by an average luminance value due to the deg-
radation based on the sensed threshold voltage of the
organic light emitting diodes;

a compensation target adjustor configured to adjust a com-
pensation target, which is a criterion of the luminance
compensation, based on the average degradation value,
each time the average degradation value is reduced by a
previously determined reference value; and
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a data modulator configured to add and subtract a lumi-
nance compensation value determined depending on the
adjusted compensation target to and from input digital
video data and modulate the input digital video data,

wherein the compensation target adjustor includes a plu-
rality of lookup tables, in which different compensation
target values and luminance compensation values based
on the different compensation target values are previ-
ously stored.

4. The organic light emitting display of claim 3, wherein
the compensation target adjustor selects one of the plurality of
lookup tables in conformity with changes in the average deg-
radation value to change stepwise the compensation target.

5. An organic light emitting display comprising:

a display panel configured to display an image, the display
panel including a plurality of pixels;

a degradation sensing circuit configured to sense a thresh-
old voltage of organic light emitting diodes included in
the pixels and calculate an average degradation value
defined by an average luminance value due to the deg-
radation based on the sensed threshold voltage of the
organic light emitting diodes;

a compensation target adjustor configured to adjust a com-
pensation target, which is a criterion of the luminance
compensation, based on the average degradation value,
each time the average degradation value is reduced by a
previously determined reference value; and

a data modulator configured to add and subtract a lumi-
nance compensation value determined depending on the
adjusted compensation target to and from input digital
video data and modulate the input digital video data,

wherein the compensation target adjustor includes a plu-
rality of numerical algorisms, which are previously set
so as to determine different compensation target values
based on the average degradation value and luminance
compensation values based on the different compensa-
tion target values.

6. The organic light emitting display of claim 5, wherein
the compensation target adjustor selects one of the plurality of
numerical algorisms in conformity with changes in the aver-
age degradation value to change stepwise the compensation
target.

7. The organic light emitting display of claim 6, wherein
the plurality of numerical algorisms is determined by a func-
tional equation to adopt one of average degradation coeffi-
cients, which are previously set depending on the average
degradation value, as an offset value.
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