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(54) Organic light emitting display device and method for driving thereof

(57)  Anorganic light emitting display device includes
a display panel (100) having a plurality of sub-pixels; a
memory (300) configured to accumulate and store data
displayed by each sub-pixel; and a panel driver (200)
configured to: calculate a degradation compensation
gain value for increasing or decreasing a luminance of
each sub-pixel based on accumulated data of each sub-
pixel stored in the memory (300), generate modulated
data of each sub-pixel by modulating input data to each
sub-pixel according to the calculated degradation com-
pensation gain value, convert the modulated data into a
data voltage, and accumulate the modulated data from
the accumulated data of the corresponding sub-pixel and
then store the data in the memory (300).
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority of
Korean Patent Application No. 10-2012-0147930 filed on
December 17,2012, which is hereby incorporated by ref-
erence as if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] Embodiments relate to an organic light emitting
display device and a method for driving the same, for
example, to an organic light emitting display device which
enables compensating the degradation of an organic light
emitting diode, and a method for driving the same.

Discussion of the Related Art

[0003] According to recent developments in multime-
dia, there is increasing demand for flat panel displays.
To satisfy this increasing demand, various flat panel dis-
plays such as liquid crystal display devices, plasma dis-
play panels, field emission display devices and organic
light emitting display devices are used in practice. Among
the various flat panel displays, the organic light emitting
display device has been attractive as a next-generation
flat panel display owing to advantages of rapid response
speed and low power consumption. In addition, the or-
ganic light emitting display can emit light by itself, where-
by the organic light emitting display does not have the
problems associated with a narrow viewing angle.
[0004] Generally, the organic light emitting display de-
vice may include a display panel having a plurality of
pixels, and a panel driver for driving the respective pixels
so as tomake the respective pixels emitlight. In this case,
the pixels may be respectively formed in pixel regions,
wherein the pixel regions may be defined by the crossing
of a plurality of gate lines and a plurality of data lines.
[0005] WithreferencetoFIG. 1, each pixel may include
a switching transistor (Tsw), a driving transistor (Tdr), a
capacitor (Cst), and an organic light emitting diode
(OLED).

[0006] As the switching transistor (Tsw) is switched on
by a gate signal (GS) supplied to a gate line (GL), a data
voltage (Vdata) supplied to a data line (DL) may be sup-
plied to the driving transistor (Tdr).

[0007] As the driving transistor (Tdr) is switched by the
data voltage (Vdata) supplied from the switching transis-
tor (Tsw), it is possible to control a data current (loled)
flowing to the organic light emitting diode (OLED) by a
driving voltage (VDD) (e.g., a first power supply voltage).
[0008] The capacitor (Cst) may be connected between
gate and source terminals of the driving transistor (Tdr),
wherein the capacitor (Cst) may store a voltage corre-
sponding to the data voltage (Vdata) supplied to the gate
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terminal of the driving transistor (Tdr), and may turn on
the driving transistor (Tdr) by the use of this stored volt-
age.

[0009] The organiclight emitting diode (OLED) may be
electrically connected between the source terminal of the
driving transistor (Tdr) and a cathode electrode supplied
with a cathode voltage (VSS) (e.g., a second power sup-
ply voltage), wherein the organic light emitting diode
(OLED) may emit light by the flow of data current (loled)
supplied from the driving transistor (Tdr).

[0010] Each pixel of the organic light emitting display
device according to the related art may control an inten-
sity of the data current (loled) flowing to the organic light
emitting diode (OLED) by the driving voltage (VDD)
through the use of switching of the driving transistor (Tdr)
according to the data voltage (Vdata), whereby the or-
ganic light emitting diode (OLED) emits light and thereby
displays an image.

[0011] FIG. 2 is a graph illustrating luminance change
in accordance with driving time of the organic light emit-
ting diode (OLED) according to the related art.

[0012] As shown in FIG. 2, the organic light emitting
diode (OLED) may degrade as driving time increases,
which gradually deteriorates the luminance characteris-
tics. Thus, the organic light emitting display device ac-
cording to the related art may have problems of lowered
luminance and luminance deviation due to the degrada-
tion of the organic light emitting diode (OLED).

SUMMARY

[0013] Accordingly, present embodiments may be di-
rected to an organic light emitting display device and a
method for driving the same that substantially obviates
one or more problems due to limitations and disadvan-
tages of the related art.

[0014] An aspect of embodiments is to provide an or-
ganic light emitting display device which facilitates de-
creased luminance lowering and luminance deviation
caused by the degradation of organic light emitting di-
odes (OLEDs), and a method for driving the same.
[0015] Additional advantages and features of the em-
bodiments will be set forth in partin 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 embodiments.
The objectives and other advantages of the embodi-
ments may be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided a an
organic light emitting display device that may include a
display panel having a plurality of sub-pixels, wherein
each sub-pixel has an organic light emitting diode which
emits light by a data current based on a data voltage; a
memory which accumulates and stores data displayed
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in each sub-pixel; and a panel driver which calculates a
degradation compensation gain value for increasing or
decreasing a luminance of each sub-pixel on the basis
of accumulated data of each sub-pixel stored in the mem-
ory, generates modulated data of each sub-pixel by mod-
ulating input data to be supplied to each sub-pixel in ac-
cordance with the calculated degradation compensation
gain value, converts the modulated data into the data
voltage, and accumulates the modulated data on the ac-
cumulated data of the corresponding sub-pixel and then
stores the data obtained by accumulation in the memory.
[0017] In another aspect of an embodiment of the
present invention, there is provided a method for driving
an organic light emitting display device provided with a
display panel having a plurality of sub-pixels, wherein
each sub-pixel has an organic light emitting diode which
emits light by a data current based on a data voltage,
that may include (A) step of calculating a degradation
compensation gain value for increasing or decreasing a
luminance of each sub-pixel on the basis of accumulated
data of each sub-pixel stored in a memory, generating
modulated data of each sub-pixel by modulating input
data to be supplied to each sub-pixel in accordance with
the calculated degradation compensation gain value, ac-
cumulating the modulated data on the accumulated data
of the corresponding sub-pixel, and storing the data ob-
tained by accumulation in the memory; and (B) step of
converting the modulated data of each sub-pixel into the
data voltage, and supplying the data voltage to each sub-
pixel.

[0018] It is to be understood that both the foregoing
general description and the following detailed description
of the present embodiments are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are includ-
ed to provide a further understanding of the present em-
bodiments and are incorporated in and constitute a part
of this application, illustrate examples of the embodi-
ment(s) and together with the description serve to explain
principles in accordance with the invention. In the draw-
ings:

[0020] FIG. 1 illustrates a pixel structure of an organic
light emitting display device according to the related art;
[0021] FIG.2isagraphillustrating aluminance change
in accordance with driving time of an organic light emitting
diode (OLED) according to the related art;

[0022] FIG. 3 illustrates an organic light emitting dis-
play device according to an embodiment;

[0023] FIG. 4 is a block diagram illustrating a degra-
dation compensator shown in FIG. 3 according to a first
embodiment;

[0024] FIG. 5is a graphillustrating luminance changes
in organic light emitting diodes of the first embodiment
and a first comparative example in accordance with the
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driving time;

[0025] FIG. 6 is a block diagram illustrating a degra-
dation compensator shown in FIG. 3 according to a sec-
ond embodiment;

[0026] FIG. 7 illustrates the degradation characteris-
tics of an organic light emitting diode in accordance with
electrical stress;

[0027] FIG. 8 illustrates a luminance deviation in ac-
cordance with the degradation characteristics of the or-
ganic light emitting diode according to the related art;
[0028] FIG. 9 is a block diagram illustrating a degra-
dation compensator shown in FIG. 3 according to a third
embodiment;

[0029] FIG. 10is a graph illustrating luminance chang-
es in accordance with driving time of a sub-pixel in the
organic light emitting display device according to an em-
bodiment;

[0030] FIG. 11 is a block diagram illustrating a degra-
dation compensator shown in FIG. 3 according to a fourth
embodiment; and

[0031] FIG. 12is a graph illustrating luminance chang-
es in accordance with driving time of a sub-pixel in the
organic light emitting display device according to an em-
bodiment.

DETAILED DESCRIPTION

[0032] Reference willnow be made indetailtoexample
embodiments, some of which are illustrated in the ac-
companying drawings. The same or similar reference
numbers may be used throughout the drawings to refer
to the same or like parts.

[0033] The following details about some terms should
be understood.

[0034] The term of a singular expression should be un-
derstood to include a multiple expression as well as the
singular expression if there is no specific definition in the
context. If using the term such as "the first" or "the sec-
ond", it is to separate any one element from other ele-
ments. Thus, a scope of claims is not limited by these
terms.

[0035] Also, it should be understood that the term such
as "include" or "have" does not preclude existence or
possibility of one or more features, numbers, steps, op-
erations, elements, parts or their combinations.

[0036] It should be understood that the term "at least
one" includes all combinations related with any one item.
For example, "at least one among a first element, a sec-
ond element and a third element" may include all com-
binations of the two or more elements selected from the
first, second and third elements as well as each element
of the first, second and third elements.

[0037] Hereinafter, anorganic light emitting display de-
vice according to embodiments and a method for driving
the same will be described in detail with reference to the
accompanying drawings.

[0038] FIG. 3 illustrates an organic light emitting dis-
play device according to an embodiment.
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[0039] With reference to FIG. 3, the organic light emit-
ting display device according to an embodiment may in-
clude adisplay panel 100, a panel driver 200, and a mem-
ory 300.

[0040] The display panel 100 may include a plurality
of sub-pixels (SP). The plurality of sub-pixels (SP) may
be formed in pixel regions defined by the crossing of a
plurality of gate lines (GL) and a plurality of data lines
(DL). On the display panel 100, there may be a plurality
of driving voltage lines (PL1) that are supplied with a driv-
ing voltage from the panel driver 200, wherein the plurality
of driving voltage lines (PL1) may be respectively formed
in parallel to the plurality of data lines (DL).

[0041] Each of the sub-pixels (SP) may be any one
among red, green, blue, and white sub-pixels. A unit pixel
for displaying an image may comprise adjacent red,
green, blue, and white sub-pixels, or may comprise ad-
jacentred, green, and blue sub-pixels.

[0042] Each of the sub-pixels (SP) may include an or-
ganic light emitting diode (OLED) and a pixel circuit (PC).
[0043] The organic light emitting diode (OLED) may be
connected between the pixel circuit (PC) and a second
power source line (PL2). The organic light emitting diode
(OLED) may emit light in proportion to an amount of data
current supplied from the pixel circuit (PC), and may emit
light with a predetermined color. To this end, the organic
light emitting diode (OLED) may include an anode elec-
trode (or pixel electrode) connected to the pixel circuit
(PC), a cathode electrode (or reflective electrode) con-
nected to the second power source line (PL2), and a light
emitting cell formed between the anode electrode and
the cathode electrode, wherein the light emitting cell may
emit any one of red-colored light, green-colored light,
blue-colored light, and white-colored light. The light emit-
ting cell may, for example, be formed in a deposition
structure of hole transport layer / organic light emitting
layer / electron transport layer, or a deposition structure
of hole injection layer / hole transport layer / organic light
emitting layer/ electron transport layer / electron injection
layer. Furthermore, the light emitting cell may include a
functional layer for improving light-emitting efficiency
and/or lifespan of the organic light emitting layer.
[0044] The pixel circuit (PC) may supply the data cur-
rent, which corresponds to the data voltage (Vdata) sup-
plied from the panel driver 200 to the data line (DL) in
response to a gate signal (GS) of a gate-on voltage level
supplied from the panel driver 200 to the gate line (GL),
to the organic light emitting diode (OLED). The data volt-
age (Vdata) may have a voltage value obtained by com-
pensating the degradation characteristics of the organic
light emitting diode (OLED). To this end, the pixel circuit
(PC) may include a switching transistor, a driving tran-
sistor, and at least one capacitor, which may be formed
on a substrate by a process for forming a thin film tran-
sistor. The pixel circuit (PC) may be identical or similar
to that of the related art pixel shown in FIG. 1, and a
detailed explanation for the pixel circuit (PC) is therefore
omitted.
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[0045] The panel driver 200 may modulate input data
(Idata) of each sub-pixel (SP) of a current frame by cal-
culating a degradation compensation gain value to be
applied to each sub-pixel (SP) on the basis of accumu-
lated data (Adata) of each sub-pixel (SP) that may be
accumulated in the memory 300 until a preceding frame
prior to the current frame. The panel driver 200 may ac-
cumulate the modulated data (Mdata) of each sub-pixel
(SP) from the accumulated data (Adata) of the corre-
sponding sub-pixel (SP), and store the data obtained by
accumulation in the memory 300. The panel driver 200
may convert the modulated data (Mdata) of each sub-
pixel (SP) into the data voltage (Vdata), and supply the
data voltage (Vdata) to each sub-pixel (SP).

[0046] The memory 300 may store the accumulated
data of each sub-pixel (SP), which is accumulated by the
panel driver 200 until the preceding frame prior to the
current frame, in a unit of each sub-pixel (SP), and pro-
vide the accumulated data of each sub-pixel to the panel
driver 200. In one embodiment, the accumulated data
stored in the memory 300 may not be initialized, that is,
it may be continuously accumulated while the organic
light emitting display device is driven.

[0047] The paneldriver 200 may include a degradation
compensator 210, a timing controller 220, a gate driving
circuit 230, and a data driving circuit 240.

[0048] As part of the panel driver 200, the degradation
compensator 210 may modulate the input data (Idata) of
each sub-pixel (SP) of the current frame by calculating
the degradation compensation gain value (DCG) to be
applied to each sub-pixel (SP) on the basis of accumu-
lated data (Adata) of each sub-pixel (SP), which may be
accumulated in the memory 300, may accumulate the
modulated data (Mdata) of each sub-pixel (SP) from the
accumulated data (Adata) of the corresponding sub-pixel
(SP), and may store the data obtained by accumulation
in the memory 300 and simultaneously provide the data
obtained by accumulation to the timing controller 220.
[0049] The timing controller 220 may control driving
timing for each of the gate driving circuit 230 and the data
driving circuit 240 in accordance with a timing synchro-
nous signal (TSS) that may be input from an external
system body (not shown) or external graphics card (not
shown). That is, the timing controller 220 may generate
a gate control signal (GCS) and a data control signal
(DCS) on the basis of the timing synchronous signal
(TSS) such as a vertical synchronous signal, a horizontal
synchronous signal, a data enable signal, a dot clock,
etc., control the driving timing of the gate driving circuit
230 by the gate control signal (GCS), and control the
driving timing of the data driving circuit 240 by the data
control signal (DCS).

[0050] Also, the timing controller 220 may align pixel
data (DATA) so as to make the modulated data (Mdata)
of each sub-pixel (SP), supplied from the degradation
compensator 210, appropriate for a pixel arrangement
structure of the display panel 100, and then supply the
aligned pixel data (DATA) to the data driving circuit 240
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on the basis of a predetermined interface mode.

[0051] In one example, the timing controller 220 may
include the degradation compensator 210 therein. In this
case, the degradation compensator 210 may be provided
inside the timing controller 220, wherein the degradation
compensator 210 may be provided in a program or logic
type.

[0052] The gate driving circuit 230 may generate the
gate signal (GS) corresponding to an image-displaying
order on the basis of the gate control signal (GCS) sup-
plied from the timing controller 220, and then may supply
the generated gate signal (GS) to the corresponding gate
line (GL). The gate driving circuit 230 may be formed of
a plurality of integrated circuits (IC), or may be directly
formed on the display panel 100 during a process for
forming the transistors for each sub-pixel (SP), and may
be connected with one side or both sides in each of the
plurality of gate lines (GL).

[0053] The data driving circuit 240 may be supplied
with the pixel data (DATA) and the data control signal
(DCS) from the timing controller 220, and may also sup-
plied with a plurality of reference gamma voltages from
an external reference gamma voltage supplier (not
shown). The data driving circuit 240 may convert the pixel
data (DATA) into the analog-type data voltage (Vdata)
by the plurality of reference gamma voltages in accord-
ance with the data control signal (DCS), and then supply
the data voltage (Vdata) to the data line (DL) of the cor-
responding sub-pixel (SP). The data driving circuit 240
may be formed of a plurality of integrated circuits (IC),
and may be connected with one side and/or both sides
in each of the plurality of data lines (DL).

[0054] FIG. 4 is a block diagram illustrating the degra-
dation compensator, shown in FIG. 3, according to a first
embodiment. FIG. 5 is a graph illustrating luminance
changes in the organic light emitting diodes of the first
embodiment and a first comparative example in accord-
ance with the driving time (hours).

[0055] WithreferencetoFIGs.4 and 5, the degradation
compensator 210 according to the first embodiment may
include a degradation compensation gain value calcula-
tor 211, a data modulator 213, and a data accumulator
215.

[0056] The degradation compensation gain value cal-
culator 211 may calculate the degradation compensation
gain value (DCG) of each sub-pixel (SP) on the basis of
accumulated data of the respective sub-pixels (SP)
stored in the memory 300. For example, the degradation
compensation gain value calculator 211 calculates the
degradation compensation gain value (DCG) for increas-
ing a luminance of each sub-pixel (SP) to a preset initial
luminance (or target luminance). In one example, the
degradation compensation gain value calculator 211
compares the accumulated data of the corresponding
sub-pixel (SP) with compensation point accumulated da-
ta (Ref1, Ref2, Ref3). Based on the comparison result,
if the accumulated data of the corresponding sub-pixel
(SP) is the same as or larger than the compensation point
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accumulated data (Ref1, Ref2, Ref3), the degradation
compensation gain value (DCG) may be calculated to
increase the luminance of the corresponding sub-pixel
(SP) to the preset initial luminance (or target luminance).
[0057] The compensation point accumulated data
(Ref1, Ref2, Ref3) may correspond to prediction accu-
mulated data with gradually increasing values corre-
sponding to a luminance lowering value (Yset) which is
preset with respect to the initial luminance of the organic
light emitting diode (OLED). The compensation point ac-
cumulated data (Ref1, Ref2, Ref3) may be in a Look-Up
Table, or relations may be provided with the prediction
accumulated data for the luminance lowering point with
respecttotheinitial luminance ofthe organiclight emitting
diode (OLED). Also, the degradation compensation gain
value calculator 211 may include a Look-Up Table ob-
tained by mapping the degradation compensation gain
value (DCG) having a real number which is more than
1’ in accordance with the accumulated data, or a logic
operation for performing operations to derive the degra-
dation compensation gain value (DCG) having a real
number which is more than ’1’ in accordance with the
accumulated data.

[0058] An example method for calculating the degra-
dation compensation gain value (DCG) by the aforemen-
tioned degradation compensation gain value calculator
211 will be described as follows.

[0059] First, the degradation compensation gain value
calculator 211 may compare the accumulated data of the
sub-pixel (SP) with the first compensation point accumu-
lated data (Ref1). Based on the comparison result, if the
accumulated data of the sub-pixel (SP) is smaller than
the first compensation point accumulated data (Ref1),
the first degradation compensation gain value (DCG)
having the value of '1” may be generated. Meanwhile, if
the accumulated data of the sub-pixel (SP) is the same
as or larger than the first compensation point accumulat-
ed data (Ref1), the first degradation compensation gain
value (DCG) having the real number which is more than
‘1’ may be generated, and simultaneously a first com-
pensation flag may also be generated and stored. In this
case, the first compensation flag may correspond to a
signal indicating that the first degradation compensation
for each sub-pixel (SP) is performed.

[0060] The degradation compensation gain value cal-
culator 211 may compare the accumulated data of the
sub-pixel (SP), which is continuously accumulated in ac-
cordance with the driving of each sub-pixel (SP), with the
second compensation point accumulated data (Ref2) on
the basis of the first compensation flag. According to the
comparison result, the second degradation compensa-
tion gain value (DCG) having the real number which is
more than '1’ may be generated, and simultaneously a
second compensation flag may be generated and stored.
[0061] As aresult, the degradation compensation gain
value calculator 211 may repeatedly perform the afore-
mentioned process so as to increase the luminance of
each sub-pixel (SP) to the initial luminance by generating
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the degradation compensation gain value (DCG) having
the real number which is more than ’1’ whenever the ac-
cumulated data of each sub-pixel (SP) is the same as or
larger than the compensation point accumulated data
(Ref1, Ref2, Ref3).

[0062] The data modulator213 may generate the mod-
ulated data (Mdata) by modulating the input data (Idata)
of each sub-pixel (SP), which may be input from the ex-
ternal system body (not shown) or graphics card (not
shown), based on the degradation compensation gain
value (DCG) of each sub-pixel (SP) supplied from the
degradation compensation gainvalue calculator 211. For
example, the data modulator 213 may generate the mod-
ulated data (Mdata) by multiplying the input data (Idata)
and the corresponding degradation compensation gain
value (DCG), but embodiments are not limited to this
method. The modulated data (Mdata) may, for example,
be generated by any one of the four fundamental arith-
metic operations of addition, subtraction, multiplication,
and division.

[0063] The data accumulator 215 may read the accu-
mulated data of each sub-pixel (SP) stored in the memory
300, accumulate the modulated data (Mdata) of the cor-
responding sub-pixel (SP) outputted from the data mod-
ulator 213 when reading accumulated data of the sub-
pixel (SP); and again store the accumulated data (Adata)
of each sub-pixel (SP) accumulated until to the current
frame in the memory 300. In this case, the data accumu-
lator 215 may accumulate the modulated data (Mdata)
of each sub-pixel (SP) at every frame or every predeter-
mined number of plural frames. Accordingly, the accu-
mulated data (Adata) of each sub-pixel (SP) stored in the
memory 300 may be used as reference data for modu-
lating each sub-pixel (SP) of the next frame. Also, the
accumulated data (Adata) of each sub-pixel (SP) stored
in the memory 300 may not be initialized-that is, it may
be continuously accumulated while the organic light emit-
ting display device is driven.

[0064] With reference to FIG. 5, the ‘A’ plot shows lu-
minance change in accordance with the driving time of
the sub-pixel in the first comparative example to which
the aforementioned degradation compensation gain val-
ue (DCG)is notapplied, and the 'B’ plot shows luminance
change in accordance with the driving time of the sub-
pixelin the firstembodiment to which the aforementioned
degradation compensation gain value (DCG) is applied.
[0065] As shownin plot’A’, in the first comparative ex-
ample, as the organic light emitting diode is degraded in
accordance with the driving time, the luminance may
gradually decrease from the initial luminance in accord-
ance with the increase of driving time.

[0066] Meanwhile, as shown in plot’B’, in the first em-
bodiment, whenever the accumulated data of each sub-
pixel (SP) is the same as or larger than the compensation
point accumulated data (Ref1, Ref2, Ref3), the degrada-
tion compensation gain value (DCG) may be applied so
thatthe luminance of the sub-pixel (SP) may beincreased
to the initial luminance (Yint).
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[0067] The organic light emitting display device includ-
ing the degradation compensator 210 according to the
firstembodiment may compensate the luminance of each
sub-pixel (SP) to the initial luminance by applying the
degradation compensation gain value (DCG), thereby
displaying high-luminance images for a long time.
[0068] FIG. 6 is a block diagram illustrating the degra-
dation compensator, shown in FIG. 3, according to a sec-
ond embodiment.

[0069] With reference to FIG. 6, the degradation com-
pensator 210 according to the second embodiment may
include a degradation compensation gain value calcula-
tor 211, a data modulator 213, a degradation weight re-
flector 214, and a data accumulator 215. Except for the
degradation weight reflector 214, the degradation com-
pensator 210 according to the second embodiment may
be identical or similar in structure to the degradation com-
pensator of FIGs. 4 and 5 (e.g., according to the first
embodiment), and a detailed explanation for the same
or similar parts is therefore omitted.

[0070] The degradation weight reflector 214 may cal-
culate a degradation weight by analyzing a grayscale val-
ue of modulated data (Mdata) of each sub-pixel (SP) out-
putted from the data modulator 213, reflect the calculated
degradation weight in the modulated data (Mdata) of the
corresponding sub-pixel (SP) so as to correct the mod-
ulated data, and supply the corrected modulated data
(Mdata’) to the data accumulator 215. In this case, the
degradation weight of each sub-pixel (SP) may be set to
make the same degradation level (or degradation char-
acteristics) in the organic light emitting diodes (OLED)
having the same accumulated data on the basis of the
degradation characteristics of the organic light emitting
diode (OLED), that is, the non-linear degradation char-
acteristics of the organic light emitting diode (OLED) by
the electrical stress.

[0071] For example, the organic light emitting diode
(OLED) may be degraded by the electrical stress, where-
in the electrical stress may be proportional to the size of
input data. However, the degradation of the organic light
emitting diode (OLED) according to the accumulated da-
ta may have non-linear characteristics.

[0072] In other words, if applying different data to the
organic light emitting diodes (OLED) for a preset time
period under the condition that an integral value (or ac-
cumulated data value) for the time of data applied to the
organic light emitting diode (OLED) for a preset time pe-
riod is identically applied, the degradation of the organic
light emitting diode (OLED) may vary. For example, as
showninFIG. 7, suppose thatthe stress of '100’ is applied
to the first organic light emitting diode (OLED1) for 5
hours, and the stress of ’50’ is applied to the second light
emitting diode (OLED2) for 10 hours. Even though the
first and second organic light emitting diodes (OLED1,
OLED2) have the same accumulated stress value, a deg-
radation level of the first organic light emitting diode
(OLED1) may be larger than a degradation level of the
second organic light emitting diode (OLEDZ2). According-
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ly, as shown in FIG. 8, when the same current is applied
to each of the first and second organic light emitting di-
odes (OLED1, OLED2), a luminance of the first organic
light emitting diode (OLED1) may be lower than a lumi-
nance of the second light emitting diode (OLED2). Thus,
in order to realize uniform luminance in the first and sec-
ond organic light emitting diodes (OLED1, OLED?2), the
degradation weight reflector 214 may calculate the dif-
ferent degradation weights in accordance to a grayscale
value of data to be applied to the first organic light emitting
diode (OLED1) and a grayscale value of data to be ap-
plied to the second organic light emitting diode (OLED?2),
and may reflect the calculated degradation weights in the
input data.

[0073] Eventually,the degradationweightreflector214
may generate the degradation weight having a real
number between '0’ and 1’ in accordance with the gray-
scale value of the input data. That is, the degradation
weight reflector 214 may calculate the degradation
weight having the value of '1’ when the input data is 8
bits and the grayscale value of the input data is '255’. As
the grayscale value of the input data becomes smaller,
the calculated degradation weight becomes smaller.
[0074] The degradation weight reflector 214 may in-
clude a Look-Up Table (not shown) obtained by mapping
the degradation weight in accordance with the grayscale
value of the data through a pretest based on the lumi-
nance characteristics for the current of the organic light
emitting diode (OLED), or operation logic (not shown) to
derive the degradation weight in accordance with the
grayscale value of the data; and a data corrector (not
shown) for reflecting the degradation weight in the mod-
ulated data (Mdata) so as to correct the modulated data
(Mdata).

[0075] With reference once again to FIG. 6, the data
accumulator 215 may read the accumulated data of the
sub-pixel (SP) stored in the memory 300; accumulate the
corrected modulated data (Mdata’) supplied from the
degradation weight reflector 214 when reading the accu-
mulated data of the sub-pixel (SP), and again may store
the accumulated data (Adata) of each sub-pixel (SP) ac-
cumulated until the current frame in the memory 300. In
this case, the data accumulator 215 may accumulate the
corrected modulated data (Mdata’) of each sub-pixel (SP)
every frame or every predetermined number of plural
frames. Accordingly, the accumulated data (Adata) of
each sub-pixel (SP) stored in the memory 300 may be
used as reference data for modulating each sub-pixel
(SP) of the next frame.

[0076] The organic light emitting display device includ-
ing the degradation compensator 210 according to the
second embodiment may compensate the luminance of
each sub-pixel (SP) to the initial luminance by reflecting
the degradation weight based on the non-linear degra-
dation characteristics of the organic light emitting diode
(OLED) in the accumulated data, to thereby display high-
luminance images for a long time, and to improve preci-
sion in compensating the degradation of the organic light

10

15

20

25

30

35

40

45

50

55

emitting diode (OLED).

[0077] FIG. 9is a block diagram illustrating the degra-
dation compensator, shownin FIG. 3, according to a third
embodiment. FIG. 10 is a graph illustrating luminance
changes in accordance with the driving time of sub-pixel
(SP) in the organic light emitting display device of the
embodiment.

[0078] With reference to FIGs. 9 and 10, the degrada-
tion compensator 210 according to the third embodiment
may include a degradation compensation gain value cal-
culator 3211, a data modulator 3213, and a data accu-
mulator 3215.

[0079] The degradation compensation gain value cal-
culator 3211 may calculate the degradation compensa-
tion gain value (DCG) of each sub-pixel (SP) on the basis
of accumulated data of the respective sub-pixels (SP)
stored in the memory 300. In this case, the degradation
compensation gain value calculator 3211 may calculate
the degradation compensation gain value (DCG) for de-
creasing a luminance of each sub-pixel (SP) to a lumi-
nance of the sub-pixel (SP) having the organic light emit-
ting diode (OLED) that is most degraded.

[0080] For example, the degradation compensation
gain value calculator 3211 may extract the maximum ac-
cumulated data with the maximum value from the accu-
mulated data of all the sub-pixels (SP) stored in the mem-
ory 300, compare the extracted maximum accumulated
data with the compensation point accumulated data
(Ref1, Ref2, Ref3), and accumulate the degradation
compensation gain value (DCG) of each sub-pixel (SP)
on the basis of the difference value between the maxi-
mum accumulated data and the accumulated data of
each sub-pixel (SP) if the maximum accumulated data
is the same as or larger than the compensation point
accumulated data (Ref1, Ref2, Ref3).

[0081] According to another example, the degradation
compensation gain value calculator 3211 may compare
the accumulated data of the corresponding sub-pixel
(SP) with the compensation point accumulated data
(Ref1, Ref2, Ref3), and may calculate the degradation
compensation gain value (DCG) of each sub-pixel (SP)
on the basis of the difference value between the maxi-
mum accumulated data and the accumulated data of
each sub-pixel (SP) if the accumulated data of the cor-
responding sub-pixel (SP) is the same as or larger than
the compensation point accumulated data (Ref1, Ref2,
Ref3).

[0082] The compensation point accumulated data
(Ref1, Ref2, Ref3) may correspond to prediction accu-
mulated data that corresponds to luminance lowering
points (t1, t2, t3) with respect to the initial luminance of
the organic light emitting diode (OLED), where the lumi-
nance lowering points may be set as a Look-Up Table or
as relations to derive the prediction accumulated data for
the luminance lowering point with respect to the initial
luminance of the organic light emitting diode (OLED). The
degradation compensation gain value calculator 3211
may include a Look-Up Table obtained by mapping the
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degradation compensation gain value (DCG) having a
real number which is less than "1’ in accordance with the
difference value between the maximum accumulated da-
ta and the accumulated data, or a logic operation for per-
forming operations to derive the degradation compensa-
tion gain value (DCG) having a real number which is less
than’1’ in accordance with the difference value between
the accumulated data and the maximum accumulated
data.

[0083] An example method for calculating the degra-
dation compensation gain value (DCG) by the aforemen-
tioned degradation compensation gain value calculator
3211 will be described as follows.

[0084] First, the degradation compensation gain value
calculator 3211 may extract the maximum accumulated
data with the maximum value from the accumulated data
of all the sub-pixels (SP) stored in the memory 300, and
may set the degradation compensation reference data
by the use of extracted maximum accumulated data.
[0085] Then, the degradation compensation reference
data may be compared with the first compensation point
accumulated data (Ref1). Based on the comparison re-
sult, if the degradation compensation reference data is
smaller than the first compensation point accumulated
data (Ref1), the first degradation compensation gain val-
ue (DCG) having the value of '1" may be generated.
Meanwhile, if the degradation compensation reference
data is the same as or larger than the first compensation
point accumulated data (Ref1), the degradation compen-
sation gain value calculator 3211 may generate the first
degradation compensation gain value (DCG) having the
real number which is less than "1’ in accordance with the
difference value between the degradation compensation
reference data and the accumulated data of the sub-pixel
(SP), and simultaneously generate a first compensation
flag. In this case, the degradation compensation gain val-
ue calculator 3211 may generate the first degradation
compensation gain value (DCG) with the value of "1’ for
the sub-pixel (SP) which has the same accumulated data
as the degradation compensation reference data.
[0086] Then,the degradation compensation gainvalue
calculator 3211 may reset the aforementioned degrada-
tion compensation reference data from the accumulated
data of the sub-pixel (SP) which is continuously accumu-
lated in accordance with the driving of each sub-pixel
(SP) on the basis of the first compensation flag, compare
the reset degradation compensation reference data with
the second compensation point accumulated data
(Ref2), and generate the second degradation compen-
sation gain value (DCG) of each sub-pixel (SP) having
the real number which is less than ’1’ based on the com-
parison result, and simultaneously generate a second
compensation flag.

[0087] Eventually, the degradation compensation gain
value calculator 3211 may repeatedly perform the afore-
mentioned process so as to make the luminance (D) of
each sub-pixel (SP) be equal to the luminance (C) of the
sub-pixel (SP) having the degradation compensation ref-
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erence data by generating the degradation compensa-
tion gain value (DCG) of each sub-pixel (SP) having the
real number which is less than 1’ in accordance with the
difference value between the degradation compensation
reference data and the accumulated data of the sub-pixel
(SP) whenever the degradation compensation reference
datais the same as or larger than the compensation point
accumulated data (Ref1, Ref2, Ref3).

[0088] The data modulator 3213 may generate the
modulated data (Mdata) by modulating the input data
(Idata) of each sub-pixel (SP), which may be input from
the external system body (not shown) or graphics card
(not shown), based on the degradation compensation
gain value (DCG) of each sub-pixel (SP) supplied from
the degradation compensation gain value calculator 211.
For example, the data modulator 3213 may generate the
modulated data (Mdata) by multiplying the input data
(Idata) and the corresponding degradation compensa-
tion gain value (DCG), but not limited to this method. That
is, the modulated data (Mdata) may be generated by, for
example, any one of the four fundamental arithmetic op-
erations of addition, subtraction, multiplication, and divi-
sion.

[0089] The data accumulator 3215 may read the ac-
cumulated data of each sub-pixel (SP) stored in the mem-
ory 300, accumulate the modulated data (Mdata) of the
corresponding sub-pixel (SP) outputted from the data
modulator 3213 when reading accumulated data of the
sub-pixel (SP), and again store the accumulated data
(Adata) of each sub-pixel (SP) accumulated until the cur-
rent frame in the memory 300. In this case, the data ac-
cumulator 3215 may accumulate the modulated data
(Mdata) of each sub-pixel (SP) at every frame or every
predetermined number of plural frames. Accordingly, the
accumulated data (Adata) of each sub-pixel (SP) stored
in the memory 300 may be used as reference data for
modulating each sub-pixel (SP) of the next frame.
[0090] In FIG. 10, the 'C’ plot shows a luminance
change in accordance with the driving time of the refer-
ence sub-pixel having the maximum accumulated data,
and the 'D’ plot shows the luminance change in accord-
ance with the driving time of the remaining sub-pixels
except for the reference sub-pixel.

[0091] As shown in FIG. 10, the aforementioned deg-
radation compensation gain value (DCG) may be calcu-
lated based on the difference value of accumulated data
between the reference sub-pixel having the maximum
accumulated data and the sub-pixel having the other ac-
cumulated data at every predetermined luminance low-
ering point (t1, t2, t3) of each sub-pixel, whereby the lu-
minance (D) of each sub-pixel (SP) may be adjusted to
be identical to the luminance (C) of the reference sub-
pixel having the maximum accumulated data.

[0092] The organic light emitting display device includ-
ing the degradation compensator 210 according to the
third embodiment may lower the luminance of each sub-
pixel (SP) by applying the degradation compensation
gain value (DCG), so that it may be possible to decrease
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the electrical stress applied to the organic light emitting
diode (OLED) of each sub-pixel (SP), to thereby delay
the degradation of the organic light emitting diode
(OLED), and increase the lifespan of the organic light
emitting diode (OLED).

[0093] Meanwhile, the degradation compensator 210
according to the third embodiment may further include
the degradation weight reflector 214 shown in FIG. 6. In
this case, the degradation weight reflector 214 may re-
flect the corresponding degradation weight in the modu-
lated data (Mdata) of each sub-pixel (SP) outputted from
the data modulator 3213, and the data accumulator 3215
may accumulate (a) the modulated data (Mdata’) in which
the degradation weight is reflected, and (b) the corre-
sponding accumulated data, and then may store the ac-
cumulated data in the memory 300.

[0094] FIG. 11 is a block diagram illustrating the deg-
radation compensator, shown in FIG. 3, according to a
fourth embodiment. FIG. 12 is a graph illustrating lumi-
nance changes of sub-pixels in accordance with the driv-
ing time (hours).

[0095] With reference to FIGs. 11 and 12, the degra-
dation compensator 210 according to the fourth embod-
iment may include a degradation compensation gain val-
ue calculator 4211, a data modulator 4213, and a data
accumulator 4215.

[0096] The degradation compensation gain value cal-
culator 4211 may calculate the degradation compensa-
tion gain value (DCG) of each sub-pixel (SP) on the basis
of accumulated data of the respective sub-pixels (SP)
stored in the memory 300. In this case, the degradation
compensation gain value calculator 4211 may calculate
the degradation compensation gain value (DCG) for ad-
justing aluminance of each sub-pixel (SP) to aluminance
of the sub-pixel (SP) having the organic light emitting
diode (OLED) which is degraded at a mean (average)
level among all the sub-pixel (SP). For example, the deg-
radation compensation gain value calculator 4211 may
calculate mean accumulated data between the maximum
accumulated data having the maximum value and the
minimum accumulated data having the minimum value
from the accumulated data of the sub-pixels (SP) stored
in the memory 300, or the average accumulated data for
the accumulated data of all the sub-pixels (SP); may set
degradation compensation reference data by the use of
mean accumulated data or average accumulated data;
may compare the degradation compensation reference
data with the plurality of compensation point accumulated
data (Ref1, Ref2, Ref3); and may calculate the degrada-
tion compensation gain value (DCG) of each sub-pixel
on the basis of the difference value between the degra-
dation compensation reference data and the accumulat-
ed data of each sub-pixel (SP) if the degradation com-
pensation reference data is the same as or larger than
the compensation point accumulated data (Ref1, Ref2,
Ref3).

[0097] The compensation point accumulated data
(Ref1, Ref2, Ref3) may correspond to prediction accu-

10

15

20

25

30

35

40

45

50

55

mulated data that corresponds to luminance lowering
points (t1, t2, t3) with respect to the initial luminance of
the organic light emitting diode (OLED), which may be
provided as a Look-Up Table or as relations to derive the
prediction accumulated data for the luminance lowering
point with respect to the initial luminance of the organic
light emitting diode (OLED). The degradation compen-
sation gain value calculator 4211 may include a Look-Up
Table obtained by mapping the degradation compensa-
tion gain value (DCG) having a real number which is less
or more than ’1” in accordance with the difference value
between the degradation compensation reference data
and the accumulated data, or by a logic operation for
performing operations to derive the degradation compen-
sation gain value (DCG) having a real number which is
less or more than ’1’ in accordance with the difference
value between the degradation compensation reference
data and the accumulated data.

[0098] An example method for calculating the degra-
dation compensation gain value (DCG) by the aforemen-
tioned degradation compensation gain value calculator
4211 will be described as follows.

[0099] First, the degradation compensation gain value
calculator 4211 may set the degradation compensation
reference data by the use of mean accumulated data
between the maximum accumulated data having the
maximum value and the minimum accumulated data hav-
ing the minimum value from the accumulated data of the
sub-pixels (SP) stored in the memory 300, or by the use
of average accumulated data for the accumulated data
of all the sub-pixels (SP).

[0100] Then,the degradation compensationgainvalue
calculator 4211 may compare the degradation compen-
sation reference data with the compensation point accu-
mulated data (Ref1, Ref2, Ref3), and may generate the
first degradation compensation gain value (DCG) having
the value of 1’ if the degradation compensation reference
data is smaller than the first compensation point accu-
mulated data (Ref1).

[0101] Meanwhile, the degradation compensation gain
value calculator 4211 may generate the first degradation
compensation gain value (DCG) having the real number
which is less or more than 1’ on the basis of the difference
value between the degradation compensation reference
data and the accumulated data of each sub-pixel (SP),
and may simultaneously generate and store a first com-
pensation flagifthe degradation compensation reference
data is the same as or larger than the first compensation
point accumulated data (Ref1). In this case, the degra-
dation compensation gain value calculator 4211 may
generate the first degradation compensation gain value
(DCG) having a real number which is less than ’1’ for the
sub-pixel (SP) having the accumulated data which is
smaller than the degradation compensation reference
data, and may generate the first degradation compensa-
tion gainvalue (DCG) having a real number which is more
than ’1’ for the sub-pixel (SP) having the accumulated
data which is larger than the degradation compensation
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reference data. The degradation compensation gain val-
ue calculator 4211 may generate the first degradation
compensation gain value (DCG) having the value of '1’
for the sub-pixel (SP) having the accumulated data which
is the same as the degradation compensation reference
data.

[0102] Then,the degradation compensation gainvalue
calculator 4211 resets the aforementioned degradation
compensation reference data from the accumulated data
of the sub-pixel (SP) which may be continuously accu-
mulated by the driving of each sub-pixel (SP) on the basis
of the first compensation flag, and may compare the reset
degradation compensation reference data with the sec-
ond compensation pointaccumulated data (Ref2). Based
on the comparison result, the degradation compensation
gain value calculator 4211 may generate the second
compensation gain value (DCG) of each sub-pixel (SP)
having a real number which is less or more than ’'1’, and
may simultaneously generate and store a second com-
pensation flag.

[0103] Eventually, the degradation compensation gain
value calculator 4211 may repeatedly perform the afore-
mentioned process so as to make the luminance (F, G)
of each sub-pixel (SP) identical to the luminance (E) of
the reference sub-pixel (SP) having the degradation com-
pensation reference data, by way of generating the deg-
radation compensation gain value (DCG) of each sub-
pixel (SP) having a real number which is less or more
than ’1’ in accordance with the difference value between
the degradation compensation reference data and the
accumulated data of each sub-pixel (SP) whenever the
degradation compensation reference data is the same
as or larger than the compensation point accumulated
data (Ref1, Ref2, Ref3).

[0104] The data modulator 4213 may generate the
modulated data (Mdata) by modulating the input data
(Idata) of each sub-pixel (SP), which may be input from
the external system body (not shown) or graphics card
(not shown), based on the degradation compensation
gain value (DCGQG) of each sub-pixel (SP) supplied from
the degradation compensation gain value calculator
4211. For example, the data modulator 4213 may gen-
erate the modulated data (Mdata) by multiplying the input
data (Idata) and the corresponding degradation compen-
sation gainvalue (DCG), butembodiments are not limited
to this method. The modulated data (Mdata) may be gen-
erated by, for example, any one of the four fundamental
arithmetic operations of as addition, subtraction, multi-
plication, and division.

[0105] The data accumulator 4215 may read the ac-
cumulated data of the sub-pixel (SP) stored in the mem-
ory 300, accumulate the modulated data (Mdata) of the
corresponding sub-pixel (SP) outputted from the data
modulator 4213 when reading accumulated data of the
sub-pixel (SP), and again store the accumulated data
(Adata) of each sub-pixel (SP) accumulated until the cur-
rent frame in the memory 300. In this case, the data ac-
cumulator 4215 may accumulate the modulated data
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(Mdata) of each sub-pixel (SP) at every frame or at every
predetermined number of plural frames. Accordingly, the
accumulated data (Adata) of each sub-pixel (SP) stored
in the memory 300 may be used as reference data for
modulating each sub-pixel (SP) of the next frame.
[0106] InFIG. 12,the E’ plotshowsluminance change
in accordance with the driving time of the reference sub-
pixel having the aforementioned degradation compensa-
tion reference data; the 'F’ plot shows luminance change
in accordance with the driving time of the sub-pixel having
the accumulated data which is smaller than the degra-
dation compensation reference data, and the 'G’ plot
shows luminance change in accordance with the driving
time of the sub-pixel having the accumulated data which
is larger than the degradation compensation reference
data.

[0107] As shown in FIG. 12, the aforementioned deg-
radation compensation gain value (DCG) may be calcu-
lated based on the difference value of accumulated data
between the reference sub-pixel having the degradation
compensation reference data and the other sub-pixel
having the other accumulated data at every predeter-
mined luminance lowering point (i1, t2, t3) of each sub-
pixel, whereby the luminance (F, G) of each sub-pixel
(SP) may be adjusted to be identical to the luminance
(E) of the reference sub-pixel having the degradation
compensation reference data. That is, the luminance
may be adjusted in such a way that the luminance (F) of
the sub-pixel (SP) having the accumulated data which is
smaller than the degradation compensation reference
data is decreased to be identical to the luminance (E) of
the reference sub-pixel having the degradation compen-
sation reference data, and the luminance (G) of the sub-
pixel (SP) having the accumulated data which is larger
than the degradation compensation reference data is in-
creased to be identical to the luminance (E) of the refer-
ence sub-pixel having the degradation compensation ref-
erence data.

[0108] The organic light emitting display device includ-
ing the degradation compensator 210 according to the
fourth embodiment may enable the luminance of each
sub-pixel (SP) to be identical to the mean (or average)
luminance of the all sub-pixels (SP) by applying the deg-
radation compensation gain value (DCG), so that it may
be possible to decrease the electrical stress applied to
the organic light emitting diode (OLED) of each sub-pixel
(SP), thereby delaying the degradation of the organic
light emitting diode (OLED) and increasing the lifespan
of the organic light emitting diode (OLED).

[0109] The degradation compensator 210 according
to the fourth embodiment may further include the afore-
mentioned degradation weight reflector 214 shown in
FIG. 6. In this case, the degradation weight reflector 214
may reflect the corresponding degradation weight in the
modulated data (Mdata) of each sub-pixel (SP) outputted
from the data modulator 4213, and the data accumulator
4215 may accumulate the modulated data (Mdata’) in
which the degradation weight is reflected and the corre-
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sponding accumulated data, and then store the accumu-
lated data in the memory 300.

[0110] Accordingtothe embodiments, the organic light
emitting display device and the method for driving the
same may modulate the data to be supplied to each sub-
pixel (SP) based on the accumulated data of each sub-
pixel (SP), thereby decreasing the lowering of luminance
and the luminance deviation caused by the degradation
of the organic light emitting diode (OLED) of each sub-
pixel (SP). This thereby decreases the residual image
caused by the luminance deviation and increases the
lifespan of the organic light emitting diode (OLED).
[0111] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present embodiments without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of the embodiments provided they come within the scope
of the appended claims and their equivalents.

Claims
1. An organic light emitting display device comprising:

a display panel having a plurality of sub-pixels,
wherein each sub-pixel has an organic light
emitting diode configured to emit light according
to a data current that is based on a data voltage;
a memory configured to accumulate and store
modulated data displayed by each sub-pixel;
and

a panel driver configured to:

calculate a degradation compensation gain
value for increasing or decreasing a lumi-
nance of each sub-pixel on the basis of the
accumulated data of each sub-pixel stored
in the memory,

generate modulated data of each sub-pixel
by modulating input data to be supplied to
each sub-pixel in accordance with the cal-
culated degradation compensation gain
value,

convert the modulated data into the data
voltage, and

accumulate the modulated data of each
sub-pixel and then store the modulated data
obtained by accumulation in the memory.

2. The device of claim 1, wherein the panel driver in-
cludes a degradation compensator including:

a degradation compensation gain value calcu-
lator configured to calculate the degradation
compensation gain value of each sub-pixel for
increasing a luminance of each sub-pixel to a
target luminance at every predetermined com-
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pensation point on the basis of the accumulated
data of each sub-pixel stored in the memory;

a data modulator configured to generate the
modulated data of each sub-pixel by modulating
the input data of each sub-pixel in accordance
with the degradation compensation gain value
of each sub-pixel; and

a data accumulator configured to accumulate
the modulated data of each sub-pixel and store
the data obtained by accumulation in the mem-
ory.

The device of claim 2, wherein the degradation com-
pensation gain value calculator is configured to com-
pare the accumulated data of each sub-pixel with
compensation point accumulated data correspond-
ing to luminance lowering points that are set with
respect to the target luminance at every one of the
compensation points, and, based on the comparison
result:

when the accumulated data of a respective sub-
pixel is smaller than the compensation point ac-
cumulated data, set the degradation compensa-
tion gain value to 1 for that respective sub-pixel;
and

when the accumulated data of the respective
sub-pixel is the same as or larger than the com-
pensation point accumulated data, set the deg-
radation compensation gain value to a value
larger than 1 for that respective sub-pixel.

The device of claim 2, wherein the degradation com-
pensation gain value calculator is configured to com-
pare the accumulated data of each sub-pixel with
compensation point accumulated data correspond-
ing to luminance lowering points that are set with
respect to the target luminance at every one of the
compensation points, and to indicate that a respec-
tive sub-pixel is to be compensated when the accu-
mulated data of the respective sub-pixel is the same
as or larger than the compensation point accumulat-
ed data in accordance with the comparison result.

The device of claim 2, wherein the degradation com-
pensator further includes a degradation weight re-
flector configured to calculate a degradation weight
by analyzing a grayscale value of the modulated data
of each sub-pixel outputted from the data modulator,
and reflect the calculated degradation weight in the
modulated data of the corresponding sub-pixel to
thereby provide corrected modulated data to the data
accumulator, and

wherein the data accumulator is configured to accu-
mulate the corrected modulated data of the corre-
sponding sub-pixel, and store the data obtained by
accumulation as the modulated data in the memory.
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The device of claim 5, wherein the degradation
weight is set in accordance with the grayscale value
of the modulated data to thereby provide the same
degradation characteristics in the organic light emit-
ting diodes having the same accumulated data.

The device of claim 1, wherein the panel driver in-
cludes a degradation compensator, wherein the deg-
radation compensator includes:

a degradation compensation gain value calcu-
lator configured to calculate a degradation com-
pensation gain value of each sub-pixel for de-
creasing a luminance of each sub-pixel to a lu-
minance of the sub-pixel having the maximum
accumulated data at every predetermined com-
pensation point, the sub-pixel having the maxi-
mum accumulated data determined on the basis
of maximum accumulated data of the accumu-
lated data of all the sub-pixels stored inthe mem-
ory;

a data modulator configured to generate the
modulated data of each sub-pixel by modulating
the input data of each sub-pixel in accordance
with the degradation compensation gain value
of each sub-pixel; and

a data accumulator configured to accumulate
the modulated data of each sub-pixel, and store
the modulated data obtained by accumulation
in the memory.

The device of claim 7, wherein the degradation com-
pensation gain value calculator is configured to com-
pare the maximum accumulated data with the com-
pensation point accumulated data corresponding to
atarget luminance lowering point at every one of the
compensation points, and .calculate the degrada-
tion compensation gain value of each sub-pixel
based on the difference value between the maximum
accumulated data and the accumulated data of each
sub-pixel when the maximum accumulated data is
the same as or larger than the compensation point
accumulated data in accordance with the compari-
son result.

The device of claim 1, wherein the panel driver in-
cludes a degradation compensator, wherein the deg-
radation compensator includes:

a degradation compensation gain value calcu-
lator configured to set degradation compensa-
tion reference data at every one of plural com-
pensation points based on the accumulated da-
ta of each sub-pixel stored in the memory, and
to calculate the degradation compensation gain
value of each sub-pixel for increasing or de-
creasing a luminance of each sub-pixel to a lu-
minance of the sub-pixel having the degradation
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10.

1.

12.

compensation reference data;

a data modulator configured to generate the
modulated data of each sub-pixel by modulating
the input data of each sub-pixel in accordance
with the degradation compensation gain value
of each sub-pixel; and

a data accumulator configured to accumulate
the modulated data of each sub-pixel , and to
store the modulated data obtained by accumu-
lation in the memory.

The device of claim 9, wherein the degradation com-
pensation gain value calculator is configured to:

setthe degradation compensation reference da-
ta by the use of mean accumulated data be-
tween the maximum accumulated data having
the maximum value and the minimum accumu-
lated data having the minimum value from the
accumulated data of the sub-pixels, or average
accumulated data for the accumulated data of
all the sub-pixels;

compare the degradation compensation refer-
ence data with a plurality of compensation point
accumulated data that is set with respect to the
target luminance at every one of the plural com-
pensation points; and

calculate the degradation compensation gain
value of each sub-pixel on the basis of the dif-
ference value between the degradation com-
pensation reference data and the accumulated
data of each sub-pixel when the degradation
compensation reference data is the same as or
largerthan the compensation pointaccumulated
data in accordance with the comparison result.

The device of claim 10, wherein the degradation
compensation gain value for a respective sub-pixel
has a real number that is less than 1’ when the ac-
cumulated data of the sub-pixel is smaller than the
degradation compensation reference data, and that
is more than '1’ when the accumulated data of the
sub-pixel is larger than the degradation compensa-
tion reference data.

A method for driving an organic light emitting display
device provided with a display panel having a plu-
rality of sub-pixels, wherein each sub-pixel has an
organic light emitting diode configured to emit light
according to a data current based on a data voltage,
comprising:

(A) calculating a degradation compensation
gain value for increasing or decreasing a lumi-
nance of each sub-pixel on the basis of accu-
mulated data of each sub-pixel stored in a mem-
ory, generating modulated data of each sub-pix-
el by modulating input data to be supplied to



23 EP 2 743 908 A1

each sub-pixelin accordance with the calculated
degradation compensation gain value, accumu-
lating the modulated data of each sub-pixel, and
storing the modulated data obtained by accu-
mulation in the memory; and

(B) converting the modulated data of each sub-
pixel into the data voltage, and supplying the
data voltage to each sub-pixel.

13. The method of claim 12, wherein (A) further includes:

calculating the degradation compensation gain
value of each sub-pixel for increasing a lumi-
nance of each sub-pixel to a target luminance
of each sub-pixel at every predetermined com-
pensation point on the basis of the accumulated
data of each sub-pixel stored in the memory;
generating the modulated data of each sub-pixel
by modulating the input data of each sub-pixel
in accordance with the degradation compensa-
tion gain value of each sub-pixel; and
accumulating the modulated data of each sub-
pixel, and storing the data obtained by accumu-
lation in the memory.

14. The method of claim 12, wherein (A) further includes:

calculating the degradation compensation gain
value of each sub-pixel for decreasing a lumi-
nance of each sub-pixel to a luminance of the
sub-pixel having the maximum accumulated da-
ta at every predetermined compensation point,
the sub-pixel having the maximum accumulated
data determined on the basis of maximum ac-
cumulated data of the accumulated data of all
the sub-pixels stored in the memory;
generating the modulated data of each sub-pixel
by modulating the input data of each sub-pixel
in accordance with the degradation compensa-
tion gain value of each sub-pixel; and
accumulating the modulated data of each sub-
pixel, and storing the modulated data obtained
by accumulation in the memory.

15. The method of claim 12, wherein (A) further includes:

setting degradation compensation reference
data at every one of plural compensation points
based on the accumulated data of each sub-
pixel stored in the memory, and calculating the
degradation compensation gain value of each
sub-pixel for increasing or decreasing a lumi-
nance of each sub-pixel to a luminance of the
sub-pixel having the degradation compensation
reference data;

generating the modulated data of each sub-pixel
by modulating the input data of each sub-pixel
in accordance with the degradation compensa-
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tion gain value of each sub-pixel; and
accumulating the modulated data of each sub-
pixel, and storing the data obtained by accumu-
lation in the memory.
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