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(57) ABSTRACT

A data processing method and an apparatus for an organic
light emitting diode (OLED) display device are provided. The
method includes modulating input data using a maximum
degradation compensation gain, compensating degradation
ofthe modulated data using a degradation compensation gain,
accumulating the degradation-compensated data, determin-
ing a degree of degradation of each of sub-pixels, based on the
accumulated data, detecting a degradation compensation gain
in accordance with the determined degradation degree, stor-
ing the detected degradation compensation gain, and output-
ting the stored degradation compensation gain, detecting a
maximum one of degradation compensation gains of respec-
tive sub-pixels, and outputting the detected maximum degra-
dation compensation gain, analyzing the input data, thereby
setting a peak luminance control (PLC) gain, and modulating
the PLC gain, using the output maximum degradation com-
pensation gain, and analyzing the degradation-compensated
data, thereby detecting a peak luminance, and adjusting the
detected peak luminance, using the modulated PLC gain.
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DATA PROCESSING METHOD AND
APPARATUS FOR ORGANIC LIGHT
EMITTING DIODE DISPLAY DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 10-2013-0165358, filed on Dec. 27, 2013,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display device, and more particularly
to a data processing method and apparatus for an OLED
display device, which are capable of adaptively controlling a
peak luminance in accordance with compensation for degra-
dation, thereby securing a sufficient compensation margin.
[0004] 2. Discussion of the Related Art

[0005] An organic light emitting diode (OLED) display
device is a self-luminous device in which an organic light
emitting layer emits light through re-combination of elec-
trons and holes. Since the OLED display device exhibits high
luminance, and uses a low drive voltage while having an
ultra-slim structure, the OLED display device is expected to
be a next-generation display device.

[0006] SuchanOLED display device includes a plurality of
pixels, each of which includes an OLED constituted by an
anode, a cathode, and an organic light emitting layer inter-
posed between the anode and the cathode, and a pixel circuit
for independently driving the OLED. The pixel circuit
includes at least a switching transistor, a storage capacitor,
and a drive transistor. The switching transistor charges the
storage capacitor with a voltage corresponding to a data sig-
nal in response to a scan pulse. The drive transistor controls
the amount of current supplied to the OLED in accordance
with the level of the voltage charged in the storage capacitor,
to adjust the amount of light emitted from the OLED. The
amount of light emitted from the OLED is proportional to the
amount of current supplied from the drive transistor to the
OLED.

[0007] In order to reduce consumption of electric power,
related art OLED display devices use amethod for controlling
current supplied to a display panel by controlling a peak
luminance (maximum white luminance) in accordance with
an input image. As shown in FIG. 1, such a related art OLED
display device controls a peak luminance, using a peak lumi-
nance control (PLC) gain determined in accordance with an
average picture level (APL) of each frame. For example, the
related art OLED display device achieves reduction of power
consumption by decreasing the peak Iuminance to 100 nit,
using a PLC gain of 1, when APL is as high as 100%, and
increasing the peak luminance to 500 nit, using a PL.C gain of
4, when APL is as low as 25%.

[0008] OLED display devices have a problem in that
OLED:s are non-linearly degraded with passage of time due to
electrical stress, thereby exhibiting a luminance deviation for
the same data and, as such, a latent image is generated.

[0009] In order to solve this problem, OLED display
devices use a degradation compensation method for achiev-
ing an increase in luminance by estimating a degree of deg-
radation, based on accumulated data, and compensating data,
based on the estimated degradation degree, as shown in FIG.
2.

Jul. 2,2015

[0010] However, such a related art degradation compensa-
tion method has a problem in that, although degradation com-
pensation is possible in low and middle grayscale regions
provided with a sufficient compensation margin, such degra-
dation compensation is impossible in high grayscale regions
provided with an insufficient compensation margin.

[0011] Meanwhile, when a maximum gamma voltage is
first increased to secure a desired compensation margin, there
are problems in that consumption of electric power is
increased, and grayscale rendering capability is degraded,
thereby causing degradation of picture quality.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed to a
data processing method and apparatus for an organic light
emitting diode (OLED) display device that substantially
obviate one or more problems due to limitations and disad-
vantages of the related art.

[0013] An object of the present invention is to provide a
data processing method and apparatus for an OLED display
device, which are capable of adaptively controlling a peak
luminance in accordance with compensation for degradation,
thereby securing a sufficient compensation margin even in a
high grayscale region.

[0014] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0015] To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a data processing method of an
organic light emitting diode display device includes the steps
of (A) modulating input data, using a maximum degradation
compensation gain, compensating degradation of the modu-
lated data, using a degradation compensation gain, (C) accu-
mulating the degradation-compensated data, determining a
degree of degradation of each of sub-pixels, based on the
accumulated data, detecting a degradation compensation gain
in accordance with the determined degradation degree, stor-
ing the detected degradation compensation gain, and output-
ting the stored degradation compensation gain, (D) detecting
a maximum one of degradation compensation gains of
respective sub-pixels, and outputting the detected maximum
degradation compensation gain, (E) analyzing the input data,
thereby setting a peak luminance control (PLC) gain, and
modulating the PLC gain, using the output maximum degra-
dation compensation gain, and (F) analyzing the degradation-
compensated data, thereby detecting a peak luminance, and
adjusting the detected peak luminance, using the modulated
PLC gain.

[0016] In another aspect, a data processing apparatus of an
organic light emitting diode display device includes a data
modulator for modulating input data, using a maximum deg-
radation compensation gain, a data compensator for compen-
sating degradation of the modulated data, using a degradation
compensation gain, a degradation compensation gain detec-
tor for accumulating the degradation-compensated data,
determining a degree of degradation of each of sub-pixels,
based on the accumulated data, detecting a degradation com-
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pensation gain in accordance with the determined degrada-
tion degree, storing the detected degradation compensation
gain, and outputting the stored degradation compensation
gain, a maximum gain detector for detecting a maximum one
of degradation compensation gains of respective sub-pixels,
and outputting the detected maximum degradation compen-
sation gain, a PLC gain setter for analyzing the input data,
thereby setting a PLC gain, and modulating the PLC gain,
using the output maximum degradation compensation gain,
and a PLC calculator for analyzing the degradation-compen-
sated data, thereby detecting a peak luminance, and adjusting
the detected peak luminance, using the modulated PLC gain.
[0017] Itistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the invention and along with the
description serve to explain the principle of the invention. In
the drawings:

[0019] FIG. 11is a graph explaining a peak luminance con-
trol method of a related art organic light emitting diode
(OLED) display device;

[0020] FIG. 2 is a graph depicting results of a comparison
of luminance variations depending on grayscale values before
and after degradation compensation in the related art OLED
display device;

[0021] FIG. 3 is a block diagram illustrating an OLED
display device according to an embodiment of the present
invention is applied;

[0022] FIG.4isablock diagram illustrating a configuration
of a data processor included in a timing controller illustrated
in FIG. 3;

[0023] FIG. 51is a flowchart illustrating sequential steps of
a data processing method executed in the data processor
illustrated in FIG. 4;

[0024] FIG. 6 is a block diagram illustrating an inner con-
figuration of the degradation compensation gain detector
illustrated in FIG. 4;

[0025] FIG. 7 is a concept diagram illustrating securing of
a degradation compensation margin in the OLED display
device according to an embodiment of the present invention;
and

[0026] FIG. 8 is a graph depicting results of a comparison
of luminance variations depending on grayscale values before
and after degradation compensation in the OLED display
device according to the illustrated embodiment of the present
invention with those of a related art case.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0028] FIG. 3 is a block diagram illustrating an organic
light emitting diode (OLED) display device, to which a peak
luminance controller according to an embodiment of the
present invention is applied.
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[0029] The OLED display device illustrated in FIG. 3
includes a timing controller 10, a data driver 20, a gate driver
30, a gamma voltage generator 40, and a display panel 50.
[0030] The timing controller 10 generates a data control
signal and a gate control signal to control respective drive
timings of the data driver 20 and gate driver 30, based on a
plurality of synchronization signals input from the outside of
the display device, and outputs the data control signal and
gate control signal to the data driver 20 and gate driver 30,
respectively.

[0031] The timing controller 10 may modulate an input
image through various data modulation methods for improve-
ment of picture quality and reduction of power consumption.
[0032] The timing controller 10 estimates a degree of deg-
radation of each sub-pixel, based on accumulated data,
detects a degradation compensation gain for compensation
for degradation of the sub-pixel, based on the estimated deg-
radation degree, stores the detected degradation compensa-
tion gain, and compensates input data, using the stored com-
pensation gain.

[0033] In particular, the timing controller 10 modulates
input data, using a maximum one of degradation compensa-
tion gains obtained for respective sub-pixels before degrada-
tion compensation of data.

[0034] In addition, the timing controller 10 analyzes input
data, to set a peak luminance control (PLC) gain in accor-
dance with image characteristics such as an average picture
level (APL). Using the PLC gain, the timing controller 10
adjusts apeak luminance. In this case, the timing controller 10
modulates the PL.C gain, using a maximum degradation com-
pensation gain. Using the modulated PLC gain, the timing
controller 10 then adjusts a peak luminance. In accordance
with a peak luminance control method of the timing control-
ler 10, data, for which degradation compensation has been
completed, is analyzed, to detect a peak luminance. The peak
luminance is then adjusted, using a modulated PLC gain. The
adjusted peak luminance is converted into a maximum
gamma voltage, which is, in turn, supplied to the gamma
voltage generator 40.

[0035] The input data and PLC gain are not modulated
because the degradation compensation gain in an initial driv-
ing period, in which no degradation is progressed, is 1.
[0036] The timing controller 10 senses information includ-
ing characteristics of a drive thin film transistor (TFT) DT of
each sub-pixel, namely, a threshold voltage Vth and a mobil-
ity, using the data driver 20. The timing controller 10 com-
pares the sensed information (sensing data) with predeter-
mined reference information, to detect compensation
information. The timing controller 10 stores the detected
compensation information. Prior to the degradation compen-
sation, the timing controller 10 may compensate the modu-
lated data, using the compensation information. Otherwise,
after the degradation compensation, the timing controller 10
may compensate degradation-compensated data, using the
compensation information. Thus, the timing controller 10
may compensate for a characteristic deviation of the drive
TFT of each sub-pixel.

[0037] The gamma voltage generator 40 generates a
gamma voltage set including a plurality of gamma voltages
having different levels, and supplies the generated gamma
voltage st to the data driver 20. The gamma voltage generator
40 divides a maximum gamma voltage supplied from the
timing controller 100, using a resistor string, thereby gener-
ating and outputting a gamma voltage set including a plurality
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of gamma voltages. The gamma voltage generator 40 may use
a programmable gamma. The gamma voltage generator 40
may be built in the data driver 20.

[0038] The data driver 20 converts digital data from the
timing controller 10 into an analog data signal, in response to
a data control signal from the timing controller 10, and sup-
plies the converted analog data signal to a plurality of data
lines included in the display panel 50. In this case, the data
driver 20 sub-divides the gamma voltage set from the gamma
voltage generator 40 into grayscale voltages corresponding to
respective grayscale values of data, and converts digital data
into an analog data signal, using the sub-divided grayscale
voltages. The data driver 20 is driven in a sensing mode for
external compensation and a display mode for display driving
under the control of the timing controller 10. In the display
mode, the data driver 20 drives each sub-pixel through a
corresponding one of the data lines, using the data signal. In
the sensing mode. the data driver 20 drives each sub-pixel,
using a pre-charge voltage, and senses a sensing voltage or
sensing current from each driven sub-pixel through a sensing
channel (data line or reference line), converts the sensed
sensing voltage or sensing current into sensing data, and then
sends the sensing data to the timing controller 10.

[0039] Thedatadriver 20 may be constituted by at least one
data drive integrated circuit (IC). In this case, the data driver
20 may be mounted on a circuit film such as a tape carrier
package (TCP), a chip on film (COF), or a flexible printed
circuit (FPC). Theresultant structure is attached to the display
panel 50 using tape automatic bonding (TAB). Alternatively,
the structure may be mounted on a non-display area of the
display panel 50 in a chip on glass manner.

[0040] The gate driver 30 sequentially drives a plurality of
gate lines included in the display panel 50 in response to a
gate control signal from the timing controller 10. The gate
driver 30 supplies a gate-on voltage in a scan period corre-
sponding to each gate line in response to the gate control
signal. In a period other than the scan period, the gate driver
30 supplies a gate-off signal. The gate driver 30 may directly
receive the gate control signal from the timing controller 10.
Otherwise, the gate driver 30 may receive the gate control
signal via the data driver 20.

[0041] The gate driver 30 may be constituted by at least one
gate drive IC. In this case, the gate driver 30 may be mounted
on a TCP, a COF, or an FPC. The resultant structure may be
attached to the display panel 50 in a TAB manner or may be
mounted on a non-display area of the display panel 50. Alter-
natively, the gate driver 30 may be formed on a non-display
area of a TFT substrate, along with a TFT array formed at a
pixel array of the display panel 50 and, as such, may be
formed in the form of a gate in panel structure built in the
display panel 50.

[0042] The display panel 50 includes a pixel array having
the form of a matrix. Each pixel of the pixel array has a
combination of red (R). green (G), and blue (B) sub-pixels, to
render a desired color. Each pixel of the pixel array may
further include a white (W) sub-pixel for enhancement of
luminance.

[0043] Each sub-pixel includes an OLED, and a pixel cir-
cuitto drive the OLED. The pixel circuit may include first and
second switching TFTs ST1 and ST2, a drive TFT DT, and a
storage capacitor Cst. The pixel circuit further is connected to
first and second gate lines GL.n1 and GLn2 to control first and
second switching TFTs ST1 and ST2, respectively, a data line
DLm to supply a data signal to the first switching TFT ST1, a

Jul. 2,2015

reference line RLm to supply a reference voltage Vref to the
second switching TFT ST2, an ELVDD line to supply a
high-level supply voltage ELVDD to the drive TFT DT, and
an ELVSS line to supply a low-level supply voltage ELVSS to
a cathode of the OLED.

[0044] The OLED is connected in series to the drive TFT
DT between the ELVDD line and the ELVSS line. In addition
to the cathode, which is connected to the ELVSS line, the
OLED includes an anode connected to the drive TFT DT, and
a light emitting layer arranged between the anode and the
cathode. The light emitting layer includes an electron injec-
tion layer, an electron transport layer, an organic light emit-
ting layer, a hole transport layer, and a hole injection layer. In
the OLED, electrons from the cathode are supplied to the
organic light emitting layer via the electron injection layer
and electron transport layer when a positive bias is applied
between the anode and the cathode. At the same time, holes
from the anode are supplied to the organic light emitting layer
via the hole injection layer and hole transport layer. As a
result, the electrons and holes supplied to the organic light
emitting layer are re-combined and, as such, a fluorescent or
phosphorescent material emits light. Thus, light is generated
in proportion to an amount of current supplied.

[0045] The first switching TFT ST1 charges the storage
capacitor Cst with a voltage corresponding to a data signal
from the data line DL in response to a control signal from the
first gate line GLn1. In this case, the second switching TFT
ST2 supplies a reference voltage Vref from the reference line
RLm in response to a control signal from the second gate line
GLn2. The drive TFT DT controls an amount of current
supplied to the OLED in accordance with a voltage charged in
the storage capacitor Cst and, as such, adjusts an amount of
light emitted from the OLED. Meanwhile, the second switch-
ing TFT ST2 may be used as a path to supply, to the reference
line RLm, a pixel current output in accordance with drive
characteristics of the pixel circuit in the sensing mode.

[0046] FIG. 4 is a block diagram illustrating an inner con-
figuration of a data processor built in the timing controller
illustrated in FIG. 3. FIG. 5 is a flowchart illustrating sequen-
tial steps of a data processing method executed in the data
processor illustrated in FIG. 4.

[0047] As illustrated in FIG. 4, the data process of the
timing controller 10 includes a data input unit 11, a data
modulator 12, a data compensator 13, a data output unit 14, a
degradation compensation gain detector 15, a maximum gain
detector 16, a PLC gain setter 17, and a PLC calculator 18.

[0048] Referring to FIGS. 4 and 5, the data input unit 11
receives data input from the outside of the display device, and
outputs the received data to the data modulator 12 and PLC
gain setter 17 (S11).

[0049] The data modulator 12 modulates the received data,
using a maximum degradation compensation gain supplied
from the maximum gain detector 16, and outputs the modu-
lated data (S12). The data modulator 12 may modulate the
data to reduce the data in accordance with the maximum
degradation compensation gain, and outputs the reduced data.

[0050] The data compensator 13 compensates the modu-
lated data output from the data modulator 12, using a degra-
dation compensation gain supplied from the degradation
compensation gain detector 15, and outputs the compensated
data (S13). The data compensator 13 may compensate for
degradation of the modulated data by multiplying the modu-
lated data by the degradation compensation gain.
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[0051] Inaddition, the data compensator 13 may first com-
pensate data output from the data modulator 12, using com-
pensation information for compensation of characteristics of
the drive TFT included in each sub-pixel, before degradation
compensation, and may then execute degradation compensa-
tion, using the degradation compensation gain. Alternatively,
the data compensator 13 may compensate characteristic
deviation of the drive TFT included in each sub-pixel by
compensating degradation-compensated data, using the com-
pensation information.

[0052] The data output unit 14 outputs data output from the
data compensator 13 to the compensation gain detector 15
and PLC calculator 18 while outputting the data to the data
driver 20 (S14).

[0053] The degradation compensation gain detector 15
accumulates output data supplied from the data output unit
14, to determine a degree of degradation of each sub-pixel.
The degradation compensation gain detector 15 then sets
degradation compensation gains according to degrees of deg-
radation determined for respective sub-pixels, and stores the
set degradation compensation gains. The degradation com-
pensation gain detector 15 subsequently outputs the stored
degradation compensation gains to the data compensator 13
and maximum gain detector 16 (S15).

[0054] The maximum gain detector 16 compares the pixel-
based degradation compensation gains stored in the degrada-
tion compensation gain detector 15 with one another, to detect
a maximum degradation compensation gain. The maximum
gain detector 16 then outputs the maximum degradation com-
pensation gain to the data compensator 12 and PL.C gain setter
17 (S16).

[0055] The PLC gain setter 17 analyzes data output from
the data input unit 11, to set a PLC gain according to image
characteristics. The PLC gain setter 17 then modulates the
PLC gain, using the maximum degradation compensation
gain output from the maximum gain detector 16. The PL.C
gain setter 17 subsequently outputs the modulated PL.C gain
to the PLC calculator 18 (S17). The PLC gain setter 17 may
correct a PLC gain, using recognition characteristic informa-
tion such as edge information or histogram distribution infor-
mation. The PL.C gain setter 17 may modulate the PL.C gain
by multiplying the PL.C gain by the maximum degradation
compensation gain.

[0056] The PLC calculator 18 detects a peak luminance by
analyzing data output from the data output unit 14. The PL.C
calculator 18 then adjusts the detected peak luminance, using
the modulated PLC gain supplied form the PLC gain setter
17.The PLC calculator 18 subsequently converts the adjusted
peak luminance into a maximum gamma voltage, and outputs
the maximum gamma voltage to the gamma voltage generator
40 (S18).

[0057] Inaninitial driving period, in which no degradation
is progressed, the input data and PLC gain are not modulated
because the degradation compensation gain is 1.

[0058] FIG. 6 is a block diagram illustrating an inner con-
figuration of the degradation compensation gain detector
illustrated in FIG. 4.

[0059] As illustrated in FIG. 6, the degradation compensa-
tion gain detector 15 includes a data accumulator 151, a
degradation degree determiner 152, a gain look-up table
(LUT) 153, and a gain storing unit 154.

[0060] The data accumulator 151 accumulates output data
supplied from the data output unit 14 illustrated in FI1G. 4, and
outputs accumulated data for each sub-pixel.
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[0061] The degradation degree determiner 152 determines
a degree of degradation of each sub-pixel, using the accumu-
lated data supplied from the data accumulator 151, and out-
puts the determined degradation degree data.

[0062] The gain LUT 153 selects a degradation compensa-
tion gain for each sub-pixel, using the corresponding degra-
dation degree data supplied form the degradation degree
determiner 152. To this end, degradation compensation gains
according to respective degradation degree data have been
previously set and stored in the form of an LUT.

[0063] The gain storing unit 154 stores a degradation com-
pensation gain for each sub-pixel supplied from the gain LUT
153, and supplies the degradation compensation gain to the
data compensator 13 and maximum gain detector 16 illus-
trated in FIG. 4. The gain storing unit 154 may be imple-
mented, using a frame memory to store degradation compen-
sation gains of respective sub-pixels.

[0064] FIG. 7is a concept diagram illustrating securing of
a degradation compensation margin in the OLED display
device according to an embodiment of the present invention.
[0065] Referringto FIG. 7, in aperiod before degradation is
progressed in the OLED display device, a PLC gain set to 1
and a peak luminance set to 100 nit are used. When an OLED
is degraded with passage of driving time, the peak luminance
may be reduced to 80 nit. However, it may be seen that it may
be possible to saturate the peak luminance without being
degraded in high grayscale regions by modulating data while
modulating the PLC gain to 1.2, using a maximum degrada-
tion compensation gain (JB_2=1.2), thereby securing a
desired degradation compensation margin and, as such, the
peak luminance may be increased to 120 nit. Thus, although
an OLED is degraded, it may be possible to achieve degrada-
tion compensation to obtain a luminance similar to a lumi-
nance in an initial driving period. It may also be possible to
adaptively secure a desired degradation compensation margin
with passage of time.

[0066] FIG. 8 is a graph depicting results of a comparison
of luminance variations depending on grayscale values before
and after degradation compensation in the OLED display
device according to the illustrated embodiment of'the present
invention with those of a related art case.

[0067] Referring to FIG. 8, the related art OLED display
device has a problem in that a compensation margin for deg-
radation compensation is saturated in high grayscale regions,
that is, no desired compensation margin is secured, and, as
such, degradation compensation is impossible. In the OLED
display device according to the illustrated embodiment of the
present invention, it may be possible to secure a desired
degradation compensation margin even in high grayscale
regions by modulating the input data and PLC gain by a
maximum degradation compensation gain upon degradation
compensation and, as such, degradation compensation is pos-
sible.

[0068] As described above, the OLED display device
according to the present invention controls the peak lumi-
nance by modulating the input data and PLC gain, using the
maximum degradation compensation gain before degrada-
tion of the input data is compensated for, using a degradation
compensation gain according to accumulated data.

[0069] Accordingly, in the OLED display device according
to the present invention, no additional compensation margin
is secured until degradation is progressed and, as such, it may
be possible to reduce consumption of electric power, as com-
pared to the case in which a desired compensation margin is
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initially secured. When degradation is progressed, a desired
compensation margin is secured, to execute degradation com-
pensation without reduction of luminance. As a result, an
improvement in picture quality may be achieved.

[0070] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A data processing method of an organic light emitting

diode display device, comprising:

(A) modulating input data using a maximum degradation
compensation gain;

(B) compensating degradation of the modulated data using
a degradation compensation gain;

(C) accumulating the degradation-compensated data,
determining a degree of degradation of each of sub-
pixels, based on the accumulated data, detecting a deg-
radation compensation gain in accordance with the
determined degradation degree, storing the detected
degradation compensation gain, and outputting the
stored degradation compensation gain;

(D) detecting a maximum one of degradation compensa-
tion gains of respective sub-pixels, and outputting the
detected maximum degradation compensation gain;

(BE) analyzing the input data, thereby setting a peak lumi-
nance control (PLC) gain, and modulating the PLC gain,
using the output maximum degradation compensation
gain; and

(F) analyzing the degradation-compensated data, thereby
detecting a peak luminance, and adjusting the detected
peak luminance, using the modulated PL.C gain.

2. The data processing method according to claim 1,

wherein the step (C) comprises:

accumulating the degradation-compensated data, thereby
outputting accumulated data of respective sub-pixels;

determining a degree of degradation of each sub-pixel,
using the accumulated data of the sub-pixel;

selecting a degradation compensation gain of the sub-pixel
corresponding to the determined degradation degree,
and outputting the selected degradation compensation
gain; and

storing the output degradation compensation gain of the
sub-pixel, and outputting the stored degradation com-
pensation gain.

3. The data processing method according to claim 1, further

comprising:

compensating the modulated data, using compensation
information detected in accordance with information
obtained through sensing of drive characteristics of
respective sub-pixels, before the degradation compen-
sation; or
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compensating the modulated data, using the compensation
information, after the degradation compensation.

4. A data processing apparatus of an organic light emitting

diode display device comprising:

a data modulator for modulating input data, using a maxi-
mum degradation compensation gain;

a data compensator for compensating degradation of the
modulated data, using a degradation compensation gain;

a degradation compensation gain detector for accumulat-
ing the degradation-compensated data, determining a
degree of degradation of each of sub-pixels, based on the
accumulated data, detecting a degradation compensa-
tion gain in accordance with the determined degradation
degree, storing the detected degradation compensation
gain, and outputting the stored degradation compensa-
tion gain;

a maximum gain detector for detecting a maximum one of
degradation compensation gains of respective sub-pix-
els, and outputting the detected maximum degradation
compensation gain;

a peak luminance control (PLC) gain setter for analyzing
the input data, thereby setting a PL.C gain, and modulat-
ing the PLC gain, using the output maximum degrada-
tion compensation gain; and

a PLC calculator for analyzing the degradation-compen-
sated data, thereby detecting a peak luminance, and
adjusting the detected peak luminance, using the modu-
lated PL.C gain.

5. The data processing apparatus according to claim 4,
wherein the degradation compensation gain detector com-
prises:

a data accumulator for accumulating the degradation-com-
pensated data, thereby outputting accumulated data of
respective sub-pixels;

a degradation degree determiner for determining a degree
of degradation of each sub-pixel, using the accumulated
data of the sub-pixel;

a gain look-up table for selecting a degradation compen-
sation gain of the sub-pixel corresponding to the deter-
mined degradation degree, and outputting the selected
degradation compensation gain; and

a gain storing unit for storing the output degradation com-
pensation gain of the sub-pixel, and outputting the stored
degradation compensation gain.

6. The data processing apparatus according to claim 4,

wherein:

the data compensator compensates the modulated data,
using compensation information detected in accordance
with information obtained through sensing of drive char-
acteristics of respective sub-pixels, before the degrada-
tion compensation; or

the data compensator compensates the modulated data,
using the compensation information, after the degrada-
tion compensation.
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